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FIG. 1

(57) Abstract: A battery includes a first battery. The first battery includes a first anode, a first cathode, and a dry electrolyte. The dry
electrolyte is configured to be activated by a first biological fluid to electrically connect the first anode and the first cathode to gener -
ate an electrical current.



WO 2012/138354 PCT/US2011/031791

MOISTURE ACTIVATED BATTERY

BAUKGROUND

601} The following deseription is provided i assist the understanding of the
reader. None of the information provided or reforences eited is admilted to be prior

art.

{062} A battery is an electro-chemical device that converts chemical energy
into elecivical energy. A battery generally ncludes an anode and 8 cathode, which
are connecied by an eiec‘tmiy&s‘ The electrolyte can be a dry elecirolyvte that is
activated by moisture, or & wet electrolyte. When the battery i3 in operation, g redox
reaction oceurs, Dhuring the redox reaction, reduction cecurs to cations at the
cathode and oxidization ocours 10 antons at the anode. The battery has a terminal

%

voltage, which {s measured as the difference of voltage between the anode and

7

cathode. A battery can be used as a power source to drive various circuits,

{60031 Tasting of foods in humans is accomplished using the 2,000 to 8,000 taste
buds locsted on a typical human tongue. A taste bud is a cluster of ground 50 to 108
faste receptor cells that respond to dissolved molecules and ions, Every taste bud has
a pore that is open &t the surface of the tongue or mouth wall. The pore allows

nolecules and 1ons 1o reach the receptor cells inside the taste bud, Saliva is a watery
substance produced m the reouths of most andmals and gssists in tasting foods,
Bating certain food can incrsase the production of saliva. Parts of food dissolved in

saliva come into contact with the {asip recepior cells,

SUMMARY

St
e st saliery

[

HI04] An illustrative apparatus includes a first battery, The

includes a first anode, a first cathode, and & dry electrolyte. The dry electrolyie is

By

nfigured to be activated by & Grst biclogical fhud to eleotvically connect the fiest
anode and the frst cathode to generate an electrics] current. In one embodiment,

saltva activates the dry electrolyie. In another embodiment, sweat activates the dry
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sides of the dry separator. in one embodiment, the dry separator 1s divided into two

ivanie et Fet [P it ivrn o St o N
or more batteries. Other embodiments inchude printing a resistor,

RET N Another embodiment inclhudes printing a seoond food-grade anade and a
second food-grade cathode. The food-grade dry olectrolvie separates the second

food-grade anode and second food-grade cathode. The second Hod-grade anode

and second-food grade cathode are 1n series with the first food-grade anode and the

JG18] I one embodiment, the food-grade anode is printed as 8 grid. in another

Tae

ernbodimen, the food-grade cathode 18 peinted as a gaid, Annther embodiment

]

inchudes printing the food-grade anode as a first set of paraliel lines and printing the

s

P

food-grade cathode as asecond sot of pavalle] lines. The first set of paralls! lines s

perpendicular to the second set of parallel Tines
{36191 Some embodiments include printing a Hgud food-grade anode, Other

embodiments inchude printing a lguid food-grade cathode,

X

NHESE Another Hlustrative apparatus includes a meens for printing 8 first anode
on g dry separator and & means {or printing 8 fivst cathode on the dry sepavator. The

Yo i

dry separator includes a dry electrolvie configured tu b activated by a biological

fhnd, Upon activation, the dry electrelvie is conligored 1o electiically covmect the

first anode and the frst cathode to generate an electrical Current.

{823} The foregoing summary 1s lustrative only and i3 not intended to be in
any way hmiting. In addition to the ithustrative aspects, embodinments, and features
described above, further aspects, embodiments, and featares will become apparemt

by reforence to the folowing drawings and the detatled desoription

L
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{06421 Described herein are illustrative methods and apparatuses relating o a

hattery can be used with humans, antmals, plants, ete, In one tilustrative

n.«

e
embodiment the battery 1s edible. In ancther tiustrative coabodiment, an apparatus
inciudes & fivst battery and a food product, wherem the fivst battery 13 configored to
attach to the food product, Non-limating exampies of food products may include, but

acker, bread, a candy, a presevve, ete. The anodes, cathodes,

ey o eapviyend > \‘ 3 aia # cer o tes B
and sim,iwlyms miy e composed of fond grade materials that gre safe foy

manganese dioxide, and ron. The food-grade cathode may be, but is not imited o,

y«.»

zine or nickel. Non-Hmiting examples of a food-grade electrelyvie include

o}

vhosphoric ackd, ascorbic acid, and salt. In one lusirative configuration, the dry
electrolyie is configurad to be activated by a biclogical fuid soch as saliva. A
biological fluid is g lgnid that originates from inside the bodies of hving orpanising,
an be excroted or seorsted from an organtem. Upon activation, an electrical
current produces a noticeable seasation, For example, when ¢ cracker confaiming a

P

battery is caten, saliva activates the battery, which m turn genorates g current that

may be felt, Bor example, in a moutly, gums, hips, ete.

RHEERH The voltage of an Hustrative battery may be increased or decreased in
varions ways. One such example i3 by using multiple battevies combined i ssries,

For example, & second battery including 2 fod-grade anode, a food-grade cathode,

rade dry clectrolyte may be configured to be in seriex with the first

£
=
=
)
oh
b
]
L
rrc

vie of the sseond battery is configured o be activated by the

cathode of the scoond batiery 1o genevate an additional electrical vollage. Oneor

more additional batteries way similarly be connected in series with the first and
second batteries to generaie additional electrical voltage.
133441 In one configuration, a width of the batterios may be between 3

1

siitimeters (o) and 100w, and & length of the batteries may be between § rav and

P0mm. In one configuration, & thickness of the batieries may be 10mm, As

described in morve detail below, different lengths, widihs, and/or thicknesses may be
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sucht as an ink jet printer or a wax based printer, or using a printing press. Resistors

ray also be printed on the dry separator in o Similar manner as the anode and

18047} Muitiple batteries nuay also be printed on g dry separator, Multiple

anpdes and corresponding mu

o

<

tple cathodes may be printed on the dry separator,

The multiple batieries may then be separated by dividi

1...
tw o
)
s
e
[¢)
b
o

cathodes into Hwo or more bateries, with eact

and one cathode. The batteries can be configured 1
one anuther to increase vollage or urrent
{3481 Other applications of a battery sccording to tHusirative embodiments are

3

alse deseribed herein, For example, iHusirative embodiments include using a batlery
to increase salive production, 1o treat dry mouth, to treat canker sores, to freshen

breath, for sexual stimulation, as an antiseplic, a8 an antiperspivant, and 1o hely

3

deliver a drug 1o a subject. These and other illustrative embodiments are deseribed

{491 Howill be understond that the above embodiments and configurations are
given as astrative examples only and that other configurations of the battery will

be apparent {o those of skill in the art in Heht of the present disclosure, Additional

details and smboediments are doseribed with reference to the figures. Figwre 1

A2t fed

%

ustrative embodiment. The battery

[y

Tustrates a battery 180 in avcordance with an t

%

e anode |

C2n
-

100 includes an anode 110, 2 cathode 139, and a dry clootrolyie 126, 1 e L,

cathode 130, and dry clectrolyte 120 may be wade of food-grade products. As

atl below, g battery including fuod-grade products muy be

,».

discussed in further de
nets, such as, but not limited o, snack

g5 Specific

o X

foods, prepared fonds, © ndiﬁsﬁ condimenty, spices, and salad toppin

examplies of foud products that the battery 100 may be wncorporated into melude, but

-

ave uot Havited to, a cracker, bread, a candy, g presarve, a potato chip, & gum, el

3

Varioas food-grade products can be used for the ancde 110, cathode

electrolyte 1200 For example, food-grade products that may make up the anode

inchude, but are not Himited to, cupper, carbon, manganese dioxide, ov wwow. The

g
i

cathode 130 may de made of, but s not Himited to, zine or wickel, Phosphoric acid,
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Another embodiment i3 a battery 100 that 18 not affixed 10 a sudject, but

is in contact with the subject. For example, one or more batteries 100 mav be

attached o or printed on a pad. The pad can include the anode 1190, cathode 134,

@ i

.

and dry electrelvte 126, and can be placed in comtact with skin. In an iflustrative

emiborimens, the \;}ad can be worn in & shoe. Mossture fom a subject™s oot can

nd the ecathode 138 v comtact with the

e
b
pcs
-
4
-
mmnt
,-\-h
.
u-A
s
fot
-
o
pire]
oy
w‘
'53
iy P
o
i
[
g
=
et
o

flow through a subject’s foot. A current
created by an activated battery 100 may have an anti~bacterial effect and may also

decrease swealing, Accordingly, in an illustrative embodiment, a foot pad that

inclades a battery 100 can be used to combat foot odors.

F3056] In another tustrative enobodiment, g dissolvable strip can include &

33

battery 100, The strip can include other components such that the sivip can be used
as a breath freshener, as & teeth whitener, to deliver medicine such as antacid
medicing, cold medicing, nicoting, or amti-gas medicine, as wi onergy supplement, or
for sexual stimudation. In each of these enybodiments, an activated battery 100 can
pi‘f)vi{i ¢ an electrical curront that enhances the performance of the strip for it

or instance, the clectrical purrent may facilitate the delivery of a
drug contained within the ::trip av taken simultancousty with the activation ofthe
rom the activated battery 100 may impede
the flora of the mouth, and therefore, helps protect against cavities andfor gom
disease. In addition, the battery may alzo increase the production and secretion of

saliva, which also helps protoct against cavities anddor pum disease.

&

1OO87Y ‘The battery 100 is not Huxited to being activated by a biological flaid
within the mouth, For instance, the battery 100 can be used for sexual stimulation

I an iflustrative embodiment, one or more batteries 100 can be attached to or printed
on a thin dissolving Slm. The battery can be insorted inte any orifice, such as 8
vaging or & mouth, and activated with any bodily Huid contained within the orifice,

Altematively, the battery 100 can be placed upon a pents, and activated when the

N

battery 100 comes inte contact with any biclogic

The activated battery can

2

produce an electrizal current that flows through a subject’s genitals to provide sexus]

o

stimulation, In addition, the effects of the activated battery are transferable from one
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person to another. For instance, an activated battery can be fransferred between two

mdividaals through kissing, follatio, cunnilingus, sexual inlercourse, ete. The
clectrical covrent can result in heightened sexual stimulation
{0058 in some embodiments, the battery 100 (Fig. 1} is activated upon being

placed in a mouth, which may expose the battery 100 to chewing and maceration,
The chewing and maceration may increase the amouont of saitva that comes into

contact with the dry e}eci'r(\,‘syt“ P26 While such chewing and maceration may help

s

(a)

activate the dry electrolyte 120, it may also sventually desiroy the battery 100, In

some condigurations, the battery 100 may remain intact for between approximately 3

and 60 seconds while being chowed within the mouth, As described in more detail

betow, other configurations may be utilived that alfow the battery {0 survive either a
shoster or longer period of time

{359 A pumber of parameters may nfluence the properties of the battery 10
For example, the terminal voltage of the hattery 180, the amperage of the circnit 200

. and the lifespan of the battery 100 may be configired based vpon the
properhies of the battery 100, The materials that make up the anode 118 and cathode
138 provide properties that affect the voltage of the battery 100, Table |, which is

3 EN

shows below, iltustrates non-Hmiting examples of different anodes 118 and cathodes

130 and illustrative resulting voltages of the battery 100 using these materials. in

these examples, the dry sloctrolyte 120 used was salt or oitrie acid and the battery
160 was embedded on a thin slice of Russet potato. Distilled water was used to

drgial

g

The voltage was moeasured vsing a Fluke R0a0

RSt -

I

multinister, Bdible battertes 100 with higher voltages result i a higher curvent tha

flows through the civouit 200.
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circular cathode; and a 25 mm vadius diroular anode sod @ 5 mm by 10 mm

reciangular cathode.

(o]

a3

100621 The terminal voltage of the battery 100, the curvent of the oirowdt 200, and

Lifespan of the battery 100 may be alse be controlled by using mudtiple batteries.

component such as but not imiied 1©© a patch or pad that integeates the battery. In
. mulliple batteries may be integrated into the component. For
cxampic, twe, three, four, or more batteries may be integrated into the component.
In one tHusirative emboedimen, multiple independent edible batteries may be
mtegrated into a single side of a food product such as a eracker or a slice of hread,

Including muitiple batleries generally increases the lifespan of the batteries

=]
S IYEYI YA i ,rvrii-\ R 7\;_3 § ‘I I (} } WERCER TR 3 \i 3 § » § oy B EREeE DR i‘; X X e ¥ -S‘%“t
compared with a smgle bat ery 100 because multiple batteries may kel DRG0 B
depleted or destroved by maceration and chewing. In addifion to muliiple batteries

on a single side of a food product, multipie batteries may be added to various

.

different sides of'the food product. In one configuration, ong or more edible

basteries are integrated with a food product on a top surfaes, and one or more edible

halierios are integrated on a bottom surface of the tood product. Additionally, one or

a

more edible batteries 100 may be integrated on any surface of the food predudt.
b X, 4.

Furiher, the multiple batteries are not Hoited o having the same confipwvation. For

mstance, based upon the {ypical chewing and maceration properties: a battery 100 on

the iop surface may be configured to remain active longer compared 1o g battery 140

«m.
|72
&
LR

Pl
r/fﬁ
b
=3
>

=
i

P
%
Y
¢
&
-
,,4
(J:)

Sguration, the multiple batteries may be configured o be
i series with one another, Figure 4 Hlustrates four 5 mim by § mum two-gell batteries
410, 4172, 414, and 416 that may be folded such that cach of the four batteries 1s in
serigs with one another, Hach battery inctudes an anode 420 and g cathade <
connect the four batteries in series, the cathode 422 s olded on 1op of the annde

420, A dry elecirolyte 8 inserted between the cathode 422 and anode 420,

separate the cathode 422 and anode 420, This tolding creates the first two-cell

battery 418, The tolding process s repeated {or an anode 424 and a cathode 426 to

cregte the second two-cell battery 412, The battery 410 and battory 412 are



WO 2012/138354 PCT/US2011/031791
16

e tirst

[

connected 1 suries by connecting the cathode 432 of ¢ battery 410 with the
anode 424 of the second battery. The Hlding process is repeated to oreate batteries
414 and 416, which may then be connected 1o series with one another and battery

412, The ordor of the anode 420 and cathode 422 arve not Haited by Flgure 4, and

-

may be reversed such that the cathode 422 s llowed by the anode 420, Batteries

-

connected in series inorease the voltage of the system of batteries. The multiple

battertes 418, 412, 414, and 416 do not have to be {bided (o oreate the series. For
exampie the four batteries may be four independent batteries whose anodes and
cathodes are connected to be in serfes. The process by which the batteries” voltage is
inereased by counecting batteries in series 15 well known o those of skill in the art.
{0064] The speed al which the battery is sctivated 1s another property that may

he controlled hased upon the propertiss a‘.‘sf*’i";e hatiery 14,
L3 r -

ancde and cathode may tmpact the speed in which the ba.i‘*i‘e:ry is aciivated. It ong

electralyie i located between the anode 110 and the cathode 130 and s therefors,

not exposed. The anode 10 and the cathode 130 provide & barnier to any moisture

reaching the dry electrolyte 120, The anode 11} and the cathod

v"b
e
v/
freoy
Lt
b
(¢}
P
jos3
oo
=
S
R
{119]
=,
pers
o
e
=
Egs)
>3]
et
]
&
Faal
[
£

'\ﬁszﬁ:er‘;usn such that moistore muay penetrate the dry glect

1100r cathode 134, In such configurations, the anode 118 and cathode 138 may
T,

delay the setivation of the battery 100, as the moisture mupst first pe;‘:uimm the anods

1180 andior cathode 130 before the dry electrolvie 120 may be activated. In this

embodiment, the Ume that i akes for the battery to become active is increasad by

the prodective barvier croated by the anode 110 and the cathode 1300

10065] To allow agtivation of the battery 100 to ocenr more rapidly, the dry
electrobyte 120 may be exposed and not compiletely covered by the anede 110 andior
cathode 130, Exposing the dry cleetrolyte 120 allows the biological finid to com

e

nte contact with and activate the dry cloetrolvie 120 without chewing o

b

through any coating covering the dey electrobyvte 1200 Figure 38 Hustrates one such

by 1

example of & topology that allows the dry clectroivie 120t be expused. The anade

athode may be formed by a series of vertical Tines S12 and horfeontal hnes SH4

S
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form g grid pattern 518, Spaces 516 between the lines 512 and 514 {e.g., the anodes

e \

and cathodes}, allows the dry elecirolyte ©© be exposed. Other variations to the grid

pattern 510 may be used, For example, 2 grid pattern may include g number of
rectangles justead of syuares. Figure 5C lustraies a checkerboard pattorn 520, The
snode or cathode may cover a number of spaces 322, while leaving a number of

spaces 324 uncovered. The number of spaces covered by the anode or cathode is not

vt Sy T3 Frorradtoas o thee oorlreeiva g vy S ¥ = o 3
fimited to the configuration of the checkerboard pattern 520, Fewer or more spages

&

may be covered by the anode orthe cathode.  Inereasing the number of anodes and

FJES
o » &

cathedes present typieally meoreases the lfespan of the battery, due to the battery 160

surviving the chewing and maceration processor longer. In addition, portions of the
dry electrolyie 120 are exposed through the spaces 324 and therefoee, he time to

artivate the hattory iz less than if the anode or cathade covered the entive dry

electrolvie as tlustrated in Figure A
PGS The onology of the anede and the cathede gre not Hmited o beinge
) i POIOED &

cathode may be formed by concentric circles 332, 334, .‘336, and 33R and four Hine

3
540, 342, 344, and 546, that connect the circles, Spsce 548 between the civcles 532,
534, 536, and 338 alfows the dry clectrolyie © Yo oxposed. As the dry electrolyte is

')

exposed, the biological Hlaid can activate the bettery upon contact with the diy
dectrobyvie. The anode and the cathode may alse fill in one ormore of the spaces

324 to increase the amount of ancde and cathode present in the battery, and thus,

o
o
)
s
€
s
e
o
{

merease the amount of time the battery 3

18067} In somie configurations, the topology of the anede may ditfer from the
topology of the eathode. For mstance, an anode that dissoives quickly may have the

inpology tlustrated in Fipgure 34, while the cathode may have the topology
iHustrated in Figure 58 to allow the dey electrobyvie 1o be exposed to the lologreal
fhaid, therefore sHlowing the battery 100 t0 be activated guicker than i the topelogy

of 5A was used for the cathode, The topologics of the anode and cathode may be

he disclosed examples and may differ from one another.
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{MIGR] Figures 54, 3B, 53C, and 51 llustrate vartous topologies for anodes and
cathodes located on different sides of the dry electrolyte. The anode and cathods,
however, may alse be located on the same side of the dry electrolyte. Figure 3B
iHustrates one such example. An anode 352 15 located next io a cathode 554, The

anode 352 and the cathode 554 form fingers 536 that are separated from one another

bt are interspaced. Space between the fingers 556 allows the dry electrolyie to be

b

exposed, and separates the anode 532 and the cathode 334 {0 alfow the battery to
become activated upon exposure to moisture. The sumber of fingers 556 may be

Fa

increased or decreased. For example, the number of fingers included in a finger

pattern 5330 may include, but is not imited to, 3, 8, 10, 12, ete. fingers.
RN Figure 5F ilustrates another non-limiting exampie of aliernating rows of

an anode 367 and g cathode 564 that may be located on one side of a dry clectrolyte

23

Space between the rows allows a dry clectrolyte 1o be exposed, and separates the

o

anode 562 and the gathode 384, In another non-Himiting example, the anode may be

& first set of parallel lines and the cathede may be a sccond set of paratlel lines that

are pei'}..“i}déﬂu'iar o the first set of parallel hineg, forming a goid similar to the grid

{89781 In one embodinent, current of the cirenit 200 may be reduced by adding
resistance 1o the battery 100, Figure 64 illustrates one such configuration, where a

resistor 012 may be in series with an anode 614 and another resigtor 618 may be

1 ~

added 1 series with the cathode 618, The eivcuit 200 is not z‘ﬁ‘-i‘iui red to wnchede both

posed of, but are not limited to, salt and nickel chromium. The addition

of resistors 612 and 618 may increase the resistance of the circust 200 to a total of 17

%

kalo-ohrus to 20 lo-ohms i one embodiment. The amount of resisiance may be

varied by increasing the amount of resistance matertal used and the thickness of the
esistors 512 and 618, Other registance amounts may be achieved, such as, bot not
fimited to, 1 kilo-ohms, 5 kilocohms, 25 kilo-ohms, 50 kileo-ohms, ete. The added

resistance resuls inoa reduction in the amperage of the ciregit 200, Figuwre 6B

ey

"

o resistor material 622, Hlusirated by dashed
s p

e
o
>
=
P
o
et
f’;

ilustrates another configurals
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1873 HMgure 7 is a How diagram depicting operations performed in printing a

o

£

battery 100, Addwional, fewer, and/or different operations may be performed
depending on the particular implementation. One or more of the operativns may he
perfomaed wn a different order depending on the particular implementation. In an
operation 71, an anodo is printed on a dry separvator. The dry separator may be

rord 1o be

G
L)
G
5
ot
jre]
g
o

food moduct, such as a vracker, ormay be a separator that &

itegrated into a food product. An anode may be printed as any of the described

topologies, such as any of those Hlustrated in Figures SA, 5B, 30, SD, 3K, or 5F. In
an operation 724, a cathode 1s printed on the dry separater. The cathode may also be

i

printed using any of the deseribed top u?ogiw The dry separator includes a dry

=~
iy

1 the cathinde bucome clectrically connected, and the

battery 100 may generate on cleetrich] currvent. The order in which the anpde and

3 o] E b ol En Py \S < 3 AT &¥a ‘_ " bt ) 5 ‘.-" M \n‘i
cathode are printed may be roversed, such that the cathode is printed frst, followed
Jans theer stepietss TR Yoy E Fhvey avererrer odrdes v b T -
by the anode, The anode and cathade may be printed o the same side or different

the dry separator. In an optional operation 730, resistors may be printod,
Resisiors may be attached 1o the anode or cathode by being printed on top of the
anode 10 or cathode 1380 Agan, the order w which the anede, cathode, and
resistors are printed may vary. For example, any resistors may he primed Hrsg

d by the printing of the anode and cathode. In an optional operation 740, the
dry separator 18 attached {o a food product. For example, the dry separator can be

attached to 1 potatoe chip or eracker using wax, The dry separator can alse ba

embedded in or throughout & jam or candy, fov example, I the food product s not a

-

48

dry food produet, the dry separator can be embedded i a non-conductive coating, 43

o [+

3 . Ky
i i

described o more detail below, Operstion 740 may not be performed if the dry

separator inchudes the food prodact.

3

{00741 Using the process deseribed in Figure 7, muitiple batteries way be printed

]

on a single dry separator. The dry separator may then bo divided mito two or more
batteries. As a non-linnting example, multiple anodes of any topology mav be

printed onto & dry separator. Corvesponding multiple cathodos may also be privted

g

1

onto the dry separator. The dry separator, therefore, contains mullipic batteries,

Bach battery includes # corresponding pair of an anode and a cathode, The dey
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{00885} The various configuraiions of the resistors and non-conductive

illustrated i Figure 68 encased in a non-conductive layer 802, with a non-

conductive layer 812 separating the anode 614 and the dry clecirolyvte 620, and with

2 non-conductive layver $14 separating the cathode 618 from the dry electrolvie 620

£ & o

{1t this configuration, the non-condociive lavers 802, 812, and 814 allow the food

product, the anodde 614, the cathode 616, and the resistors 612 and $18 to contain

small amnounts of moedsture withont prematurely activating the dry electrolyie 632,

Y

{50811 Numercous enmtbodiments of the battery 180 can be incorporated mio

vartous foods, In addition to producing a curvent, an activated battory can mmerease

g
&
oy
=
f'}
(4]
23
o
7
P

the amount of saliv genemiﬂd m the mouth of & user, Saliva can be
stimulation of either or both the symipathetic nervous system and the
parasympathetic nervons systent. For example, stimulation of the wigeminal nerve
can result i an inerease in the seorction and production of sabiva, While not
itending to be limited by theory, an activated battery 100 may stimulate the
trigenyinad norve andfor other nerves of the syimpathetic and parasympathetic nervous
systems. Accordingly, ap sctivated battery 10 can result in an inerease i bot

walt ' ' it

tvaseoretion. In an iHustrative embodiment, a battery 104

can be printed on or embedded into a piece of chewing guny. Onee the gun is placed

1 g mouth to be chewed, saliva cen activate the battery 108, The activated battery
100 can increase the saliva production and saliva secretion of the user by stunuialing
the symipathetic nervous system aid/or parasympathelic nervous systent,
Accordingly, a hattery 100 can be used fo treat such conditions as Xerostoma {£.8.,
aftva production and secretion. {n another embodiment, a

hattery 100 can be incorporated into a thin film or dissolvable sivtp drug delivery

X £

mechanism. The currens generated by the battery 100 can enhance the absorption of
the drug contatned within the thin film drog delivery mechanism through stimulation

of tissues i the mouth, stomach, andfor small intestines.



e
3
A .

i

¥

O S10%

$53
iy
AUV

=
-

%
fration

~

TR

¥

v

i

2183
$30

il

S
¢

syen cups of
COPPEr Was

0

a
of
B
]
Ly
&3

&

PCT/US2011/031791

 baki

(Y
ay

oy

ixing sg
&

N

¥w

3
it

gst for

Y
& containing i

Praory

‘
1YY
£y ]

§

ed
R

feft
AN

]

I
L

X

o

)
nches.

a dougl

‘S
y
g

aunce of active drved yet

g

¥.

y

ethods will be understoo
1 Niguid cathode containin

<
(23

> Battery

1 o8 ong

A
P
v
{

24

erl
. G e e B et
own, and g Hawt

K
i

1T ARy W
é

jare gri

3
de

wsi

i3 3‘ n 3 :
Hiantishy
T

3
H

Hlowing examples, which are

s printer u

ER1S

¢

a-virgin olive of

pe

2 tablespoons of salt with
th
NAS

30 T

1

intendded to
{ .

ons of extr
ack in

forence 16t

&

WY

WO 2012/138354
byr

13

T 8¢

flar T mm by |

1in & simil

¥
Y
X

a3
&

¢ the doug

1w oppostie side of

8

rinted on f

X
[

fa

ideo

Loy

s e sd
g and
1

he

s

agr

(LY
e side o

i

¥
1

g8

g

kN

2 an HP 844

Rl

b

Y

{
on the pppost

$
R &
NS 1IN

, LSy
5

b E:
3

ERC

%
K

o

per ¢

it of

put

18
T

§
pE

B

Frinty

p
i

FE
Q0
3

1
"“v{j

%

by
3
3
el

N

contai

der ¢
z print

b

MNext, the rice paper was

gatho

wd
OO PAPLT Was 1

T
¥
A

R

3

“were constructed by
g
The

5
s

g e

CE U

DEY.

>)-

et of i

224

riur

ong anoth

th

o Wi

P4
)

N

i

o

15

<

odes wer

Fonl
cberi
ard

2]

ey

3¢

(%
w3

13

3

€ anodad

~
N
X

A
yhes
Serh

~%

e anod

tyvte, 1

-y

3

second sides of the rice

e dry electr
and

tire fust

as i

e

By

ot
B}
1

CHinng

aper

3

I3
by

e rice

1ok
3 «.‘1—).
131 8k

il Batlery wil

A

as privted to cover the ey

€

o wax coating w

£ Fice paper.
first and secoy

o layer of wax,

¢

50 coaled wi

¥
i

DS, WOrS 3

hodes, theref

A‘i
%
i

eanodes and ¢a

T,
RS
NES

per.

e
£

»8

i

d

sonnecis

X
N

31t

o

LAY

-

per

i the rice pa

nd second battery were cut {rg

2
3
£

e first



fthe

e /NOGE O

¥

S

PCT/US2011/031791

T

the f

1 top of

S

25

ond batterv o

WO 2012/138354

. #
% e < v
i . L4 -
= [ D 2
[+ gho faon? [>. -~
ps R 1 Be o o
el Fosd o ropd R g
4 D6 i B
3 P R e
o ¥ Fou o o
[l g o o} N& g
o o Frle P
— B i gy, B
£ P a3
2 O
) p e =
£ - Z 02 g
Sy = m i v mm” . m
R oo 2 e 58
. [ £ jrond Lo Poid
S I = g L5 T
ey b e ) P2 W
P P2 o) P emd <
il i) ool
[ o fpE wwm e
; 75 Yoy = W g
ssz \sn.. oy _wv\.u_ b G,Mu Yy
o »gem o] MM N 7 wond
i - R 2 : B
% TG T2
b? % S < B ) T T
7 b o Ansd et et [
4 a0 ¢ . [T
M pns 4 it ) - o
S ] 2 P o~ e
* Lo B s “ o
Yo - e} 5 1) o
¥ o £ oo b
3 I =T = S5
et i (] o o 3 s i
e Beraet Ay 3 ol Kimid
53 Gor e L 43 [ o 95
A Ly ) I . .H“ I b4 =
pe Pl h gper] ] e
"G ¥ 2 < Ly P &=
b b4 3 i) et o 3
% oo = PO
il P il e, & 4
bt w o S T
9] Pm ] e bk | S bt
s A A A A
2 2 gy s R
o 1 > o g 5oa z
w5 o > b} S s Bt wnns 4
e s o 3 Ta joe
% o B A 7 @ Wow
ot Bow (¥ o35 o ey .. =y
i g o P 153
n ] 5 o 4] s o ny
» £ ok W2 = P L
] ‘ ﬂh A=t ] ] o’ ,vcm i
[ (5 3 MW v = =
fon] & [ i 3
o bR %o 5 B2
[ o3 k] 5. o : 3 e
B} £3 5 " o= et [ T e
- S-S E 8 =
W,cw e s s o Ee o) w
f - " e ; [
% A= = o8
G & o = 2.
] b ' o] ey s fand P
= ¥ Ll hosd fne) - wo
a2 Al e sy P o T
o3 fos fo B 4 5 e .
L, Pae] bt L h A3 S
p e 2y iy Frect 5
mM o S i el gt
o e st 2 ot . -
st ? el = et
& e B2 & U
w5l dp L 6% = [ W
et i in TS o w2 L
) P o 3 jd g hyred 7
h Sers fr] oo Bt nest 5%
oo G e "y el | o1
Lo .y to4 [T Vored W On s

o

[ed

EEIN

wax.
rease

i dayer of

C Ppaplr.

gs ofthe
g

*¥
H

R

rst and second sid

£y

ory wi

¥
i
¥
L

{ phaser printer, and 4

35
ted it

uared hatteties.

tion, the bat

Ly O3

e
RO
8

ter mch sg
]

al

1 incorporated
&

ative |

Tar

a
AegY

g

o

o the

BT Beliy

EX

[e

5
{1

tod intd o Xerox# ¥

13

Loy

ated on the on
O7¢, WEre

ey
£

ered

3

1

3

g compared

¥

1
N

SVE

1. S ETin

¥

o wwas pristed o cover

L

¥
3

3
v Mouth

e

attery, 't

o
N

B
B

ARG Were p

cathodos, th
3

aer was thening

of

.

3
4

£

o 8 cup of

nfain

+
L

¥

e TICE P

afvation of the

)

6.02
1

]
kS

ayver of wax coatin

Hen added

¥

production

3

AGUnRG

T

H
&

3

o
{adn

oF
3
a

¥
s

{

W
sahiv
an



WO 2012/138354 PCT/US2011/031791
26

b

oM A battery can be embedded w a pateh that is designed 1o affix to skin of &

=

subject. At least portions of the battery’s anede and cathode can be in contact with

et 3 -

the subject’s skin when the pa‘:.-ch is affixed. Sweat from the subiect will be absorbed

subject’s muscles focal to the placement of the patch to be stimulated.

{8691} A battery can be embedded on an cdible, dissolvable sirip. The strip will
contain broath freshening elements such as mint flavoring. Placing the strip into &

battery o activaie based upon saliva contained with the
subject’s mouth. The current prodoced from the battery will act a5 an anti-septic and

pede the florg of the subject’s month,

. Flaver Enharneement Condiment

106921 Adaver of dehydrated polato, acling a3 a dry separator containing a dry
clectrolyie, can have ancanade layer printed on one side of the potato, The ancde
laver can cover the one side of the potato. A cathode laver can be printed on an

3 foned

opposite side of the potato to cover the opposite side of the potato. The dehydrale

1
X by

o

potato can then be separvated o a number of small picces, cach of whichisa

separate edibie battery, The haiteries can be mixed togather with saly, pepper, or

Ey - by Pl

¥

other spiees, of used independently and sprinkled on food. When the food 18 caten,
salivy can activate the batteries. The aclivated hatteries inorgase saliva production

and secretion, which can enhanes the flavor of the {ood being eaten.

pw)

components contained within, or cormected with, drfforent other components. i8¢

be understood that such depicted architectures are mevely exemplary, and that in fact

Ry
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An apparaius comprising:

a first battery comprising:

a dry elecirolyte configured to be activated by a first biologieal fhaid 1o

electrically connuct the first anode and the first cathode w generate an electrical
current
2. The apparatus of claim 1, further comprising a foad product, wherein the

first batlery 15 configured to atach to the fhod product,

3. The apparatus of claim 1, wherein the first anode is a foud-grade anode

4 The apparatus of claim 3, wherein the first cathode is a food-prade cathode
5. The apparatus of claim 4, wherein the dry clectrolyte is g foad-grade dey
8. The apparatus of clamm 1, wherein the Srst biological finid is ssliva.

by

The apparatus of claim 3, wherein the food-grade anode is at feast one of

copper, carbon, mangansse dioxide, or ron

bed

R. The spparates of claim 4, wherein the food-grade cathode is at lesst one of

9, The apparatus of claim §, wherein the food-grade dry clecwrolyie is at least

oniz of phosphoric actd, ascorbic acid, or salt.



WO 2012/138354 PCT/US2011/031791
30

10, The apparatus of claine 5 further comprising:

a second batiery configured to be in series with the first battery, the second battery

comprising:
a second food-grade snode;

3 second food-grade cathode; and

a second dry electrolyte configured to be activated by the first biclogical

fluid fo electrieally connect the second food-grade anode and the second food-grade

X

cathode to generate an addisional electrical current.

11, The apparatus of claim 1, whereln @ width of the first battery is betwees

mitlimeters and 10 millimeters and & length of the first battory {s between 3

pnnd
&3
b”z
":'5'
5
o
S
"%
4

o

t
’n‘.‘«
e
o
E: ;J

of claim 1, further comprising a non-vonductive layer,

wherein the non-conductive layer encapsulates the first hattery,

)

13, The apparatus of ¢laims 12, wherein the apparatos comprises a pill configured
aen sanus T |

tos be wwallows

14 The apparatus of claim 13, whereln the apparatus is configured to generate

the electrieal current it stomach Hssue,

15, The apparatus of claim 12, wherein the non-conductive Iayer {8 witterproof

16, The apparatas of clann 12, wherein the nonsconductive laver is ong of wax,

sucrose, or chocolate

17 The apparatus of claim 2, wherein the food product is at feast one ot a

~3r
3

cracker, a bread, o candy, or

oy

e S o

18, ‘The apparatus of elatm §, further comprising 8 resistor,
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b

14, The upparaius of clatm 18, wherein the resistor s operably connected fo

frst anode:

LR The apparatus of claim 18

firsteathode.

.

23 The apparatus o

of saliva,

. wherein the rex

The apparatus of clamm 18, wherein the resistor comprises |

PCT/US2011/031791

-
<

X

istor is operably connected o the

carbon.

elecirical current inereases production

3

23, The apparatus of clamm 1, wherein the clectrical current inereases scoretion of

saliva.

24, The apparams of elaim 1, whersin ¢
strip
25, The apparatus of cladm 24, wherein the disso

freshener,

the apparatus comprises a dissolvable

,f
P
7
wows
(‘,
M
[t
wocd

strip comprises a breath

26, The apparatus of claim 25, wherein the clecirical current is configured o

reduce the flors of a moeuth,

o f

q,.;

The apparatus of claim 24, where

combat gum discase

o the electrical current s configured to

N s ratiee ovb datie Yep g T ¥ som g 8 ¥
28 The apparatus of elasm 24, wherein the dissolvable stvip comprises a teeth

29, The apparatus of claim
3. The g;mrah s of claim 29, wher

4, wherewn the dissolvable

cin the slectrical currerd enhag

<

e sirip comprises a drn

ces the
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83, The method of claim 49, wherein printing the bod-grade anode comprises

printing a liquid food-grade anode.

64, The method of claim 36, wherein printing the od-grade cathode comprises

printmg a hquid food-grade cathode.

§5. The mothod of claim 47, frther comprising attaching the dry separaior to a

86, The method of clann 64, whorein the food product s at least onc of a

PO O e ¥ o feeas R e .

cracker, a bread, a candy, OF § prasgrve.

&7, The method of vlaim 47, whersin printing the frst anode comprises using ¢

6. Themethod of claim 47, wherein printing the first anode comprises using a

priting ;

7, furthor comprising dividing the dry separator into

batteries is between 5 millimeters and 10 millimetors and a Tength of each of the two

or more batteries 13 between § millimeters and 10 mitimeters,
71 The method of claim 47, further comprising printing a resistor,

-y

720 Themethod of claim 71, lurther comprising operally connecting the resssior

73, The method of ¢laim 72, further comprising operably connecting the resistor

o the frst cathode.

"

2, wherein the resigtor comprises carbos
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