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METHODS OF INHIBITING MICROBIAL
INFECTIONS USING ZINC-CONTAINING
COMPOSITIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application claims the benefit of U.S. Provi-
sional Patent Application No. 62/689,366 filed on 25 Jun.
2018. The entire contents of U.S. 62/689,366 is hereby
incorporated by reference.

FIELD

The present disclosure relates generally to methods for
inhibiting and/or reducing the occurrence and/or duration of
a microbial infection, such as a rhinovirus or influenza
infection. The methods comprise delivering an oral compo-
sition comprising at least one Eh-raising compound and at
least one zinc compound to a subject.

BACKGROUND

The body hosts a diverse array of microflora, including
bacteria, fungi, and viruses. Most of these microbes reside at
body surfaces which are in direct contact with the environ-
ment, such as the skin, respiratory tract and mucosal sur-
faces, including the oral cavity (Duerkop, et al., Nature
Immunology. 2013). The microbes can cause an infection,
for example, when the oral surface is compromised, allow-
ing a microbe to enter the body, or when there is a shift in
the relative populations of the various microbes which reside
in the oral cavity.

Microbes may induce many oral diseases, and the oral
cavity can be a point of entry for various pathogens. New
methods are needed to reduce the opportunity for microbes
to infect a subject or reduce the duration of an infection.
Such methods would promote the health and well-being of
the subject.

SUMMARY

It has been found that oral compositions comprising a first
component comprising an Eh-raising compound and a sec-
ond component comprising at least one zinc compound are
effective for inhibiting a microbial infection. Therefore,
methods for inhibiting a microbial infection, reducing the
occurrence or number of microbial infections suffered by a
subject, and/or shortening the duration of a microbial infec-
tion are provided herein. The methods may comprise deliv-
ering an oral composition as described herein to an oral
cavity in a subject. The subject may be a human or a
non-human animal. Systems and kits containing an oral
composition as described herein are also provided.

Other embodiments, including particular aspects of the
embodiments summarized above, will be evident from the
following detailed description. The description and specific
examples in this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The figures described herein are for illustrative purposes
only of selected embodiments and not all possible imple-
mentations. The figures are not intended to limit the scope of
the present disclosure.
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FIG. 1 is a table displaying results of the study conducted
in Example 37 herein on visit 2.

FIG. 2 is a table displaying results of the study conducted
in Example 37 on visit 3.

FIG. 3 is a table displaying results of the study conducted
in Example 37 on visit 4.

FIG. 4 is a table displaying results of the study conducted
in Example 37 on visit 5.

DETAILED DESCRIPTION

In various aspects of the invention, oral compositions
comprising a first component comprising an Eh-raising
compound and a second component comprising a zinc
compound are provided. Also provided are methods for
inhibiting a microbial infection, reducing the number or
occurrence of microbial infections suffered by a subject, and
shortening the duration of a microbial infection comprising
administration of said oral composition to the oral cavity of
the subject.

1. Definitions

As used herein, the term “oral composition” is intended to
include various embodiments of compositions that are useful
for all aspects of oral hygiene including, but not limited to,
inhibiting a microbial infection, reducing the number of
microbial infections in an individual, shortening the duration
of a microbial infection, preventing and/or treating oral
disease, maintaining oral health, reducing or eliminating bad
breath (oral malodor), whitening teeth, preventing gum
deterioration, and/or preventing tooth decay. More particu-
larly, the oral composition facilitates preventing oral
microbes from reducing the oxidation-reduction potential
(Eh) of an oral cavity and, at the same time, increasing the
existing oxidation-reduction potential to a level, wherein an
oral environment is created that is not conducive to microbes
in the oral cavity. Further, the oral composition can be used
for inhibiting the formation of sulfur-containing anions,
reducing gingivitis, reducing the formation of dental caries,
reducing canker sores, inhibiting plaque formation, and/or
reducing plaque and tartar (calculus) formation.

As used herein, the term “Eh-raising” is defined as a
compound capable of directly or indirectly raising the Eh of
the oral cavity.

As used herein, the term “zinc compound” is defined as a
compound capable of providing freely available zinc ions.
Without being bound by theory, it is believed that the freely
available zinc ions are capable of inhibiting a decrease of the
Eh in the oral cavity. Unbound zinc ions are freely available,
and therefore have a greater reaction with Eh-lowering
enzymes within the oral cavity than bound zinc ions. More-
over, zinc ions have been shown to possess antimicrobial
properties, as it disrupts the cellular machinery of the
microbe. These freely available zinc ions may also inhibit
the breakdown of cysteine or cystine from saliva, mucosal
tissues, and/or foods by oral bacteria. As such, oral bacteria
are prevented from lowering the existing Eh within the oral
cavity.

As used herein, the term “microbe” or “microbial” is
defined as a microorganism, such as a bacterium, a fungus
(including yeast), and a virus. Non-limiting examples of
bacteria include Gram positive bacteria, such as Actinomy-
ces (e.g., A. meyeri and A. viscous), Bacillus (e.g., B. cereus,
B. subtilis), Escherichia (e.g., E. coli), Staphylococcus (e.g.,
S. aureus, including methicillin-resistant S. aureus
(MRSA)), Streptococcus (e.g., S. gordonii, S. mutans); and
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Gram negative bacteria, such as Aggregatibacter (e.g., A.
actinomycetemocitans), Campylobacter (e.g., C. rectus),
Eikenella (e.g., E. corrodens), Fusobacterium (e.g., F
nucleatum), Moraxella (e.g., M. catarrhalis), Porphyromo-
nas (e.g., P. gingivalis), Prevotella (e.g., P. intermedia, P.
melaninogenica, P. nigrescens), Pseudomonas (e.g., P.
aeruginosa), Solobacterium, (e.g., S. moorei), and Viello-
nella (e.g., V. atypica, V. dispar).

Non-limiting examples of fungus include yeast, such as
Candida (e.g., C. albicans), Capnocytophaga (e.g., C. gin-
givalis), Streptomyces (e.g., S. cervisiae).

Non-limiting examples of viruses include influenza virus,
coronavirus, coxsackievirus, foot-and-mouth virus, herpes
virus (including herpes simplex virus (HSV)), mengovirus,
nidovirus, parainfluenza virus, picornavirus, respiratory syn-
cytial virus (RSV), and rhinovirus. In a particular embodi-
ment, the virus is a rhinovirus.

As used herein, the term “microbial infection” is defined
as the invasion and growth of a microbe on or in an
individual’s body where said microbe does not normally
grow when the individual is healthy. Also encompassed by
“microbial infection” is when the microbe grows to a greater
degree on or in the body of an individual (e.g., the popula-
tion of the microbe is larger) when compared to the
microbe’s population at the same body location when the
individual is healthy.

As used herein, the term “individual” is defined as a
subject which hosts the microbe. The individual is not
particularly limited, and encompasses humans and non-
human animals. Examples of non-human animals include
domestic animals, such as dogs and cats; livestock/farm
animals, such as horses, cows and pigs; and with exotic
wildlife such as animals in zoos or in their natural environ-
ments.

As used herein, the term “inhibit,” “inhibiting,” or “inhi-
bition” is defined as a reduction, amelioration, restraint,
hindrance, hampering, slowing, deterrence, obstruction,
constraint, delay, or postponement of a microbial infection.

II. Antimicrobial Compositions

The present disclosure relates to methods of inhibiting a
microbial infection, reducing the number or occurrence of
microbial infections suffered by a subject, or shortening the
duration of a microbial infection comprising delivering into
the oral cavity of the subject an oral composition comprising
a first component comprising at least one Eh-raising com-
pound and a second component comprising a zinc com-
pound.

In any embodiment, methods to make compositions
herein can be found in U.S. Pat. Nos. 6,409,992, 6,423,300
and 6,929,790 all to Kleinberg and each incorporated by
reference in their entirety herein.

A. First Component

The first component of an oral composition disclosed
herein may comprise one or more Eh-raising compounds.
Non-limiting examples of Eh-raising compounds include
oxidation reduction buffers; hydrogen peroxide; an oxyhalo-
gen compound, such as sodium chlorite and sodium bromite;
and commercially feasible combinations thereof. Additional
examples of Eh-raising compounds include fermentable
sugars, such as glucose, galactose, gulose, fructose, maltose,
lactose and sucrose. Fermentable sugars, when metabolized
by oral bacteria and in particular, oral streptococci, in the
presence of oxygen, may produce, inter alia, hydrogen
peroxide.
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In particular embodiments, the Eh-raising compound can
be an oxyhalogen compound, such as sodium chlorite or
sodium bromite or a combination thereof.

In any embodiment, the concentration of the Eh-raising
compound in the first component may range from about
0.01% (100 ppm) to about 3.0% (30,000 ppm), particularly
about 0.04% (400 ppm) to about 1.2% (12,000 ppm), and
more particularly about 0.06% (600 ppm) to about 0.6%
(6,000 ppm). In particular embodiments, the concentration
of the Eh-raising compound is about 0.01% (100 ppm) or
about 0.02% (200 ppm) or about 0.03% (300 ppm) or about
0.04% (400 ppm) or about 0.05% (500 ppm) or about 0.06%
(600 ppm) or about 0.07% (700 ppm) or about 0.08% (800
ppm) or about 0.09% (900 ppm) or about 0.1% (1000 ppm)
or about 0.2% (2000 ppm) or about 0.3% (3000 ppm) or
about 0.4% (4000 ppm) or about 0.5% (5000 ppm) or about
0.6% (6000 ppm) or about 0.7% (7000 ppm) or about 0.8%
(8000 ppm) or about 0.9% (9000 ppm) or about 1.0%
(10,000 ppm) by weight of the first component.

Additionally or alternatively, the concentration of the
Eh-raising compound in the oral composition may range
from about 0.005% (50 ppm) to about 1.5% (15,000 ppm),
particularly about 0.02% (200 ppm) to about 0.6% (6,000
ppm), and more particularly about 0.03% (300 ppm) to
about 0.3% (3,000 ppm) by weight of the oral composition.

Additionally or alternatively, the first component may
further comprise a chlorine-containing compound. The chlo-
rine-containing compound may be capable of inhibiting the
catalase activity in the oral cavity. In a particular embodi-
ment, a chlorine-containing compound can be added to the
first component when the Eh-raising compound is hydrogen
peroxide or a fermentable sugar in an amount sufficient to
inhibit catalase(s) in the oral cavity from breaking down
hydrogen peroxide or fermentable sugar. Suitable chlorine-
containing compounds in the various oral compositions
include, alkali metal chloride salts and alkaline earth metal
chloride salts, such as, for example, NaCl and CaCl,.

In any embodiment, the concentration of the chlorine-
containing compound in the first component may range from
about 0.5% (500 ppm) to about 2.5% (2500 ppm) by weight
of the first component, particularly from about 0.7% (700
ppm) to about 2.3% (2300 ppm), and even more particularly
from about 1.0% (1000 ppm) to about 2.0% (2000 ppm) by
weight of the first component. In particular embodiments,
the concentration of the chlorine-containing compound is
about 1.0% (1000 ppm) or about 1.2% (1200 ppm) or about
1.4% (1400 ppm) or about 1.6% (1600 ppm) or about 1.8%
(1800 ppm) or about 2.0% (2000 ppm) by weight of the first
component.

Additionally or alternatively, the concentration of the
chlorine-containing compound in the oral composition may
range from about 0.25% (250 ppm) to about 1.25% (1250
ppm) by weight of the oral composition, particularly from
about 0.35% (350 ppm) to about 1.15% (1150 ppm), and
even more particularly from about 0.5% (500 ppm) to about
1.0% (1000 ppm) by weight of the oral composition.

B. Second Component

The second component of an oral composition disclosed
herein may comprise one or more zinc compounds. Non-
limiting examples of zinc compounds include any soluble
zinc salt capable of providing freely available zinc ions
when dissolved in water. For example, zinc chloride, zinc
acetate, zinc lactate, zinc salicylate, zinc sulfate, zinc nitrate,
and any possible combination thereof may be used. In a
particular embodiment, the second component may com-
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prise zinc chloride and an additional zinc compound. In a
further particular embodiment, the zinc compound com-
prises zinc chloride.

In any embodiment, the concentration of zinc ion in the
second component may range from about 0.02% (200 ppm)
to about 1.0% (10000 ppm), more particularly about 0.04%
(400 ppm) to about 0.7% (7000 ppm) by weight of the
second component. In particular embodiments, the concen-
tration of the zinc ion is about 0.04% (400 ppm) or about
0.05% (500 ppm) or about 0.06% (600 ppm) or about 0.07%
(700 ppm) or about 0.08% (800 ppm) or about 0.09% (900
ppm) or about 0.1% (1000 ppm) or about 0.2% (2000 ppm)
or about 0.3% (3000 ppm) or about 0.4% (4000 ppm) or
about 0.5% (5000 ppm) or about 0.6% (6000 ppm) or about
0.7% (7000 ppm) by weight of the second component.

Additionally or alternatively, the concentration of the zinc
ion in the oral composition may range from about 0.01%
(100 ppm) to about 0.5% (5000 ppm), particularly from
about 0.02% (200 ppm) to about 0.35% (3500 ppm) by
weight of the oral composition.

Additionally or alternatively, the second component may
also include CPC which has, among other things, antiviral,
antibacterial, antifungal, anti-gingivitis and/or anti-plaque
effects. CPC is a cationic surfactant having strong bacteri-
cidal and fungicidal effects. Particularly, CPC is a quater-
nary ammonium salt that conforms generally to the formula
C,,H; NCI. CPC can act primarily as an antimicrobial agent
by penetrating the cell membrane, which causes leakage of
components in the cell, disruption of bacterial and/or fungal
metabolism, inhibition of cell growth, and finally cell death.
CPC also is known to possess antiviral properties.

In any embodiment, the concentration of CPC in the
second component may range from about 0.02% (200 ppm)
to about 0.6% (6000 ppm), more particularly from about
0.09% (900 ppm) to about 0.2% (2000 ppm) by weight of
the second component. In particular embodiments, the con-
centration of CPC is about 0.09% (900 ppm) or about 0.1%
(1000 ppm) or about 0.2% (2000 ppm) by weight of the
second component.

Additionally or alternatively, the concentration of CPC in
the oral composition may range from about 0.01% (100
ppm) to about 0.3%, (3000 ppm), particularly from about
0.045% (450 ppm) to about 0.1% (1000 ppm) by weight of
the oral composition. For example, in some embodiments,
the concentration of CPC is about 0.05% (500 ppm) or about
0.06% (600 ppm) or about 0.07% (700 ppm) or about 0.08%
(800 ppm) or about 0.09% (900 ppm) or about 0.1% (1000
ppm) by weight of the oral composition.

In particular embodiments, the second component may
comprise about 0.02% (200 ppm) by weight to about 1.0%
(10,000 ppm) by weight of zinc ion and about 0.02% (200
ppm) by weight to about 0.6% (6,000 ppm) by weight of
CPC.

More particularly, the second component may comprise
about 0.04% (400 ppm) by weight to about 0.7% (7000 ppm)
by weight of zinc ion and about 0.09% (900 ppm) by weight
to about 0.2% (2000 ppm) by weight of CPC.

C. Combination of First and Second Components

Any of the Eh-raising compounds listed above can be
used in combination with any of the zinc compounds listed
above. For example, any of the Fh-raising compounds listed
above can be used in the first component, while any of the
zinc compounds listed above can be used in the second
component. There may be trace amounts of each in each
component. For example, an oral composition is provided
comprising:
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a first component comprising at least one Eh-raising
compound selected from the group consisting of an oxida-
tion reduction buffer; hydrogen peroxide; an oxyhalogen
compound, such as sodium chlorite and/or sodium bromite;
and combinations thereof; and wherein the first component
optionally contains at least one chlorine-containing com-
pound selected from the group consisting of an alkali metal
chloride salt and an alkaline earth metal chloride salt, such
as NaCl and CaCl,; and

a second component comprising at least one zinc com-
pound selected from the group consisting of zinc chloride;
zinc acetate; zinc lactate; zinc salicylate; zinc sulfate; zinc
nitrate; and combinations thereof; and optionally CPC.

In any embodiment, the oral composition may comprise a
first component comprising hydrogen peroxide and option-
ally sodium chloride; and a second component comprising
zinc chloride and optionally CPC.

In any embodiment, the oral composition may comprise a
first component comprising a fermentable sugar and option-
ally sodium chloride, and a second component comprising
zinc chloride and optionally CPC.

In any embodiment, the oral composition may comprise a
first component comprising sodium chlorite and optionally
sodium chloride; and a second component comprising zinc
chloride and optionally CPC.

In any embodiment, the oral composition may comprise
about 0.01% by weight to about 3.0% by weight of an
Eh-raising compound; about 0.02% by weight to about 1.0%
by weight of zinc ion; about 0.02% by weight to about 0.6%
by weight of CPC; and at least one pharmaceutically accept-
able carrier.

In any embodiment, the oral composition may comprise
about 0.5% by weight to about 2.5% by weight of a
chlorine-containing compound, and the second component
may comprise about 0.02% by weight to about 1.0% by
weight of zinc ion and about 0.02% by weight to about 0.6%
by weight of CPC.

In any embodiment, an oral composition may comprise:
about 0.005% by weight to about 1.5% by weight of an
Eh-raising compound; about 0.01% by weight to about 0.5%
by weight of zinc ion; and optionally about 0.01% by weight
to about 0.3% by weight of CPC; and at least one pharma-
ceutically acceptable carrier, and the oral composition may
be prepared by mixing a first component comprising the
Eh-raising compound and a pharmaceutically acceptable
carrier and a second component comprising a zinc com-
pound, optionally CPC, and a pharmaceutically acceptable
carrier.

D. Additional Components

An oral composition provided herein may also include
additional components such as, for example, at least one of
essential oils; a desensitizing agent; a whitening agent; an
additional antimicrobial agent; an additional antibiotic; an
additional anti-fungal agent; an additional anti-viral agent;
an anti-cavity agent; an anti-plaque agent; an anti-tartar
agent; an antioxidant; an anti-inflammatory; a deodorizer; a
polishing agent; a detergent; a film-forming agent; a min-
eralizer or remineralizer; an agent to reduce or alleviate dry
mouth; a coloring agent; a humectant; a sweetener; and/or
flavorings.

For example, in any embodiment an oral composition
provided herein may comprise: a first component compris-
ing at least one Eh-raising compound; a second component
comprising at least one zinc compound; a third component
selected from the group consisting of essential oils; a
whitening agent; cetylpyridinium chloride; an anti-microbial
agent, such as; an anti-fungal agent; an anti-viral agent; an
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antioxident agent; an anti-cavity agent; an anti-plaque agent;
a desensitizing agent; and an agent to alleviate or reduce dry
mouth; and a pharmaceutically acceptable carrier.

In any embodiment, the oral composition may further
comprise essential oils. For example, essential oils may
comprise eucalyptol, menthol, methyl salicylate, and thy-
mol.

In any embodiment, the oral composition may further
comprise a desensitizing agent. Suitable desensitizing agents
for use in the oral composition include, for example, ben-
zocaine, potassium nitrate; potassium fluoride; strontium
chloride; potassium chloride; potassium citrate; iron oxalate;
sodium nitrate; lithium nitrate; magnesium nitrate; calcium
nitrate; calcium hydroxide; dibasic calcium phosphate;
strontium acetate; sodium monofluorophosphate; bisabolol;
a local or systemic analgesic agent such as NSAIDS, aspirin,
acetaminophen and/or codeine; and combinations thereof.

In any embodiment, the oral composition may further
comprise a whitening agent. Suitable whitening agents for
use in the oral composition include, for example, peroxides,
pH-raising agents, sodium hypochlorite and salts thereof,
and combinations thereof. For example, urea peroxide or
carbamide peroxide, hydrogen peroxide, sodium bicarbon-
ate, and combinations thereof.

In any embodiment, the oral composition may further
comprise an anti-microbial agent in addition to or in replace-
ment of CPC. Suitable anti-microbial agents for use in the
oral composition include, for example, chlorhexidine; an
anti-bacterial Gram-positive aerobic agent; an anti-bacterial
Gram-negative agent; bromochloroprene; 1,6-bis(p-chloro-
phenyl diguanido) hexane, and water-soluble salts thereof,
such as digluconate, diacetate, dilactate, dichlorohydrate;
1,6-di-(2-ethylhexyl diguanido) hexane and 1,6-di-(2-ethyl-
hexyl diguanido) hexetidine, and water-soluble salts thereof;,
1,6-di-(2-benzyl diguanido) hexane, 1,6-di-(2-benzyldigua-
nido) hexamidine, p-chlorophenyl diguanide, N-(4-chlo-
robenzyl)-N5-(2,4-dichlorobenzyl) oliguanide, and water-
soluble salts thereof such as biguanide; betanapthol;
chlorothymol; thymol; anethole; eucalyptol; carvacrol; men-
thol; phenol; amylphenol; hexylphenol; heptylphenol;
octylphenol; hexylresorcinol; hexachlorophene [2,2-methyl-
ene bis(3,4,6-trichlorophenol)]; 1,1'-hexamethylene bis(5-)-
p-chlorophenyl) bigauanide); methyl salicylate, and salts
thereof; quaternary ammonium salt compounds such as
morpholinium tetradecylsulfate, laurylpyridinium chloride,
myristylpyridinium chloride, cetylpyridinium fluoride,
cetylpyridinium  chloride, cetylpyridinium bromide,
cetylpyridinium  iodide, stearylpyridinium chloride,
dodecyltrimethylammonium chloride, tetradecyltrimethyl-
ammonium chloride, hexadecyltrimethylammonium bro-
mide, C12-C16 benzyldimethylammonium chloride (benze-
thonium chloride), phenoxyethyldodecyl-
dimethylammonium  bromide (domiphen bromide);
triclobisonium chloride; benzoic acid; sodium benzoate;
potassium benzoate boric acid; tyrothricin; gramicidin; tri-
closan; mutanase; dextranase; stannous fluoride; and com-
binations thereof.

In any embodiment, the oral composition may further
comprise additional anti-microbials such as antibiotic agents
and/or anti-fungal agents. Suitable antibiotic and/or anti-
fungal agents for use in the oral composition include, for
example, amoxicillin, amoxicillin-clavulanate, clindamycin,
doxycycline, metronidazole, metronidazole-spiramycin, and
combinations thereof.

In any embodiment, the oral composition may further
comprise an additional anti-viral agent. Suitable anti-viral
agents for use in the oral composition include, for example,
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abacavir, aciclovir, acyclovir, adefovir dipivoxil, amanta-
dine, amprenavir, ampligen, arbidol, atazanavir, atripla,
boceprevir, cidofovir, combivir, darunavir, delavirdine,
didanosine, docosanol, edoxudine, efavirenz, emtricitabine,
enfuvirtide, entecavir, entry inhibitors, famciclovir, a fixed
dose combination (anti-retroviral), fomivirsen, fosamprena-
vir, foscarnet, fosfonet, a fusion inhibitor, ganciclovir, ibac-
itabine, imunovir, idoxuridine, imiquimod, indinavir, inos-
ine, integrase inhibitor, interferon type 111, interferon type II,
interferon type I, interferon, lamivudine, lopinavir, loviride,
maraviroc, morozydine, methisazone, nelfinavir, nevirapine,
nexavir, nucleoside analogues (nucleoside-analog reverse
transcriptase inhibitors), oseltamivir, peginterferon alfa-2a,
pegylated interferon alfa, penciclovir, peramivir, pleconaril,
podofilox, podophyllotoxin, protease inhibitor, pyramidine,
raltegravir, a reverse transcriptase inhibitor, ribavirin, rim-
antadine, ritonavir, saquinavir, stavudine, a synergistic
enhancer (anti-retroviral), tea tree oil, tenofovir, tenofovir
disoproxil, tipranavir, trifluridine, trizivir, tromantadine, tru-
vada, valaciclovir, valganciclovir, vicriviroc, vidarabine,
viramidine, zalcitabine, zanamivir, and zidovudine.

In any embodiment, the oral composition may further
comprise an anti-cavity agent. Suitable anti-cavity agents for
use in the oral composition include, for example, fluoride,
sodium fluoride, sodium monoflourophosphate, nicometha-
nol fluorhydrate, stannous fluoride, ammonium fluoride,
potassium fluoride, aluminum fluoride, calcium fluoride,
cuprous fluoride, barium fluoride; organic fluorides such as
long-chain amine fluorides, fluorophosphates, aluminum
difluorophosphate, sodium fluorozirconate, potassium fluo-
rozirconate, tin fluorozirconate, sodium silicofluoride, fluo-
rinated sodium calcium pyrophosphate, green tea, spirulina
algae, and combinations thereof.

In any embodiment, the oral composition may further
comprise an anti-plaque agent. Suitable anti-plaque agents
for use in the oral composition include, for example, an
alcohol such as ethanol, triclosan, sanguinarine, hexetidyne,
zinc citrate, a fluoride, sodium lauryl sulfate, zinc phosphate,
zinc acetate, zinc aspartate, zinc acetylmethionate, zinc
citrate trihydrate, zinc tannate, zinc gluconate, zinc lactobi-
onate, zinc maltobionate, zinc hydrolyzed collagen, zinc
pyrrolidone carboxylic acid, zinc tribromosalicylanfiide,
zinc caprylate, zinc octoate, zinc laurate, zinc myristate, zinc
stearate, zinc oleate, zinc carbonate, zinc borate, zinc sili-
cate, zinc sulfide, zinc sulfate, zinc oxide, zinc phenol
sulfonate, zinc stannate, zinc dl-lactate, trihydrate, tannic
acid, citric acid, acetic acid, lactic acid, sodium trihydrogen
pyrophosphate, disodium dihydrogen pyrophosphate, triso-
dium hydrogen pyrophosphate, trisodium hydrogen pyro-
phosphate monohydrate, trisodium hydrogen pyrophosphate
nonahydrate, tetrasodium pyrophosphate, tetrasodium pyro-
phosphate decahydrate, potassium trihydrogen pyrophos-
phate, dipotassium dihydrogen pyrophosphate, tripotassium
hydrogen pyrophosphate, tetrapotassium pyrophosphate,
diammonium dihydrogen pyrophosphate, triammonium
hydrogen pyrophosphate, triammonium hydrogen pyrophos-
phate monohydrate, calcium dihydrogen pyrophosphate,
calcium pyrophosphate, tetraaluminium pyrophosphate, and
combinations thereof.

In any embodiment, the oral composition may further
comprise an anti-tartar/anti-calculus agent. Suitable anti-
tartar/anti-calculus agents for use in the oral composition
include, for example, pyrophosphate, a zinc salt, and com-
binations thereof.

In any embodiment, the oral composition may further
comprise an antioxidant. Suitable antioxidants for use in the
oral composition include, for example, vitamins, such as
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vitamin A, C, or E; polyphenols; tocopherols; ethylene-
diaminetetracetic acid; butylated hydroxytoluene (BHT);
and propyl gallate.

In any embodiment, the oral composition may further
comprise an anti-inflammatory agent. Suitable anti-inflam-
matory agents for the gums include, but are not limited to,
beta-glycerhetinic acid, enoxolone, salicylic acid, azulene,
Ginkgo biloba, witch hazel, corticosteroids, NSAIDs, and
salts thereof.

In any embodiment, the oral composition may further
comprise an agent to reduce and/or alleviate dry mouth.
Suitable agents to reduce and/or alleviate dry mouth include,
but are not limited to cellulose gum, lactoferrin, lysozyme,
lactoperoxidase, immunoglobulins, colustrum extract, glu-
cose oxidase, amylase, amyloglucosidase, glucoxidase,
papain, peptizyme, aloe vera, a nature-identical flavoring
component that can make the mouth water and combinations
thereof.

In any embodiment, the oral composition may further
comprise a deodorizer. Suitable deodorizers for use in the
oral composition include, for example, chlorhexidine,
hydrogen peroxide, vitamin B, vitamin C, sodium bicarbon-
ate, an herb, and combinations thereof.

In any embodiment, the oral composition may further
comprise a polishing agent. Suitable polishing agents for use
in the oral composition include, for example, calcium car-
bonate, dicalcium phosphate dihydrate, aluminum hydrox-
ide, dental grade silicas, sodium carbonate, sodium bicar-
bonate, potassium carbonate, potassium bicarbonate,
anhydrous calcium phosphate, dicalcium phosphate, tribasic
calcium phosphate, sodium phosphate, potassium phos-
phate, calcium pyrophosphate, insoluble sodium metaphos-
phate, disodium orthophosphate, dibasic sodium phosphate,
magnesium hydroxide, magnesium carbonate, magnesium
silicate, magnesium trisilicate, trimagnesium phosphate,
monomagnesium phosphate, magnesium oxide, stannic
oxide, zinc oxide, bentonite, flour of pumice, c-alumina
trihydrate, alumina, aluminum silicate, zirconium silicate,
hydroxyapatite, crosslinked urea-formaldehyde resin, cross-
linked melamine-formaldehyde resin, polymethacrylate,
polymethylmethacrylate, polystyrene, powdered polyethyl-
ene, silica gel, dehydrated silica gel, sodium glycerophos-
phate, sodium trimetaphosphate, organic phosphates, and
combinations thereof.

In any embodiment, the oral composition may further
comprise a detergent. Suitable detergents for use in the oral
composition include, for example, sodium lauryl sulphate,
sodium lauryl sarcosinate, sodium methyl cocoyl taurate,
polysorbates, sorbitan derivatives and combinations thereof.

In any embodiment, the oral composition may further
comprise a film-forming agent. Suitable film-forming agents
to protect against tar from tobacco and other tannins,
include, but are not limited to, polyethylene glycol (PEG),
petrolatum, liquid paraffin, dimethicone, magnesium stear-
ate and stearic acid.

In any embodiment, the oral composition may further
comprise a mineralizer or remineralizers. Suitable mineral-
izers or remineralizers of dental enamel include, but are not
limited to, calcium in any form of mineral and organic
apatite and hydroxyapatite salts.

In any embodiment, the oral composition may further
comprise a coloring agent. Suitable coloring agents include,
but are not limited to, red, blue and green food coloring, such
as FD and C-type dyes and lakes, for example D&C blue #1,
D&C blue #4, D&C brown #1, D&C green #5 through #8,
D&C orange #4 through #11, D&C yellow #2 through #11,
D&C red #6 through #40, FD&C blue #1, FD&C blue #2,
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FD&C blue #4, FD&C red #3, FD&C red #4, FD&C red
#33, FD&C red #40, FD&C yellow #5, FD&C yellow #6,
FD&C yellow #10, FD&C orange #4, FD&C green #3,
carmine, and fruit and vegetable extracts.

In any embodiment, the oral composition may further
comprise a humectant. Suitable humectants for use in oral
composition include, but are not limited to, glycerin, pro-
pylene glycol, hydrogenated glucose syrup, polyethylene
glycol-14 (PEG-14), polyethylene glycol-18 (PEG-18),
polyethylene glycol-55 (PEG-55), polyethylene glycol-100
(PEG-100), polyethylene glycol-135 (PEG-135), polyethyl-
ene glycol-180 (PEG-180), polyethylene glycol-200 (PEG-
4), polyethylene glycol-240 (PEG-240), polyethylene gly-
col-300 (PEG-6), polyethylene glycol-400 (PEG-8),
polyethylene glycol-450 (PEG-9), polyethylene glycol-500
(PEG-10), polyethylene glycol-600 (PEG-12), polyethylene
glycol-1540 (PEG-32), polyethylene glycol-2000 (PEG-40
or PEG-2M), polyethylene glycol-3000 (PEG-60), polyeth-
ylene glycol-4000 (PEG-75), polyethylene glycol-6000
(PEG-150), polyethylene glycol-9000 (PEG-9M or PEG-
200), polyethylene glycol-20,000 (PEG-20M or PEG-350),
polyethylene glycol-600,000 (PEG-14M), propylene glycol
(PG), glycerol (glycerin), erythritol, xylitol, sorbitol, man-
nitol, lactitol, hydrogenated starch hydrolyzates.

In any embodiment, the oral composition may further
comprise a sweetener that both improves the taste of the oral
composition and freshens breath. Suitable sweeteners for
use in the oral composition include, for example, xylitol,
sodium saccharin, menthol, eucalyptus, sorbitol, mannitol,
saccharin, aspartame, acesulfame potassium (acesulfame
K), stevia, peppermint oil, spearmint oil, and combinations
thereof.

In any embodiment, the oral composition may further
comprise a flavoring agent. Suitable flavoring agents
include, but are not limited to, menthol, eucalyptol, pepper-
mint oil, spearmint oil, anise oil, benzaldehyde, bitter
almond oil, camphor, cedar leaf oil, cinnamic aldehyde,
cinnamon oil, citronella oil, clove oil, heliotropin, lavender
oil, phenyl salicylate, pin oil, pin needle oil, rosemary oil,
sassafras oil, thyme oil, thymol, wintergreen oil, lemon oil,
orange oil, vanillin, carvone, anethole, irone, orris, carr-
away, coriander, pimento, eugenol, nutmeg and other fla-
voring oils generally regarded as safe (GRAS) by the
Federal Drug and Food Administration (FDA).

In any embodiment, each of the first and second compo-
nents may further comprise one or more pharmaceutically
acceptable carriers. Pharmaceutically acceptable carriers for
use in oral compositions and systems are well known in the
art. Non-limiting examples of suitable pharmaceutically
acceptable carriers include glycerin, water, saline, dextrose,
sucrose, glycerol, polyethylene glycol, ethanol, sorbitol,
mannitol, xylitol, and combinations thereof.

In any embodiment, the oral composition may comprise
any combination of the above-described components, for
example, any combination of the above-described desensi-
tizing agents; whitening agents; additional anti-microbial
agents; additional antibiotics; additional anti-fungal agents;
additional anti-viral agents; anti-cavity agents; anti-plaque
agents; anti-tartar agents; antioxidants; anti-inflammatories;
an agent to reduce or alleviate dry mouth; a deodorizer; a
polishing agent; a detergent; a film-forming agent; a min-
eralizer or remineralizer; a coloring agent; a humectant; a
sweetener; and/or flavorings.

In any embodiment, the oral composition may comprise a
first component comprising at least one Eh-raising com-
pound; a second component comprising at least one zinc
compound; and at least one additional component selected



US 12,053,485 B2

11

from the group consisting of essential oils; a whitening
agent, cetylpyridinium chloride or an additional anti-micro-
bial agent, an additional anti-fungal agent, and an additional
anti-viral agent; an antioxident agent; an anti-cavity agent;
an anti-plaque agent; a desensitizing agent and an agent to
alleviate or reduce dry mouth; and a pharmaceutically
acceptable carrier.

In particular embodiments, the first component may com-
prise sodium chlorite or hydrogen peroxide; the second
component may comprise a zinc compound selected from
the group consisting of zinc chloride, zinc acetate, zinc
salicylate, zinc sulfate, and zinc nitrate; and optionally
cetylpyridinium chloride; and an additional component
selected from the group consisting of essential oils and a
whitening agent may be present either as part of the first
component, the second component, both the first and the
second components, or as a separate third component.

An effective amount of such combinations is determined
by the particular components utilized in the oral composi-
tion. Moreover, the oral composition is not limited to the
agents and components described above, but may include
various other agents and components.

The additional components disclosed in this section may
be included in the first component, the second component, or
in both components, of the present oral composition.

E. pH

The pH of an oral composition provided herein may
depend upon the particular Eh-raising compound and the
particular zinc compound combination used. For example,
when the Eh-raising compound is hydrogen peroxide, the
pH of the oral composition may range from about 3.0 to
about 6.0. In one embodiment, the pH may range from about
3.5 to about 5.0, and in particular, from about 4.2 to about
4.8. This is because zinc ions, above a pH of about 6.0,
combine with hydroxide ions in solution to form poorly
soluble zinc hydroxide, thereby making freely available zinc
ions less available.

Additionally or alternatively, the Eh-raising compound
may be an oxyhalogen compound, such as sodium chlorite,
and the pH of the first composition during storage may be
between about 7.0 and about 8.5. The instability of zinc ions
at a pH of 6.0 and above, and the instability of chlorite at a
pH of about 6.0 and below, may make it advantageous at
times to keep the first and the second compositions separate
in two compartments or a two-phase system until ready for
use.

In any embodiment, an oral composition may comprise a
first component comprising about 0.04% by weight to about
1.2% by weight of sodium chlorite and the pH of the first
component may range from about 7.0 to about 8.5, and a
second component may comprise about 0.04% by weight to
about 0.7% by weight of zinc ion and about 0.09% by weight
to about 0.2% by weight of CPC and the pH of the second
component may range from about 3.0 to about 6.0.

F. Xylitol

Additionally or alternatively, an oral composition pro-
vided herein may contain xylitol. The inclusion of xylitol
can be used to facilitate decreasing periodontal disease and
plaque adhesion within the oral cavity. Bacteria in the oral
cavity release toxins that break down tissues, thereby facili-
tating the growth of infections. Specifically, bacteria assist in
the creation of plaque along the gum line. Over time,
continued exposure to plaque may lead to periodontal dis-
ease. Furthermore, dextrans in the oral cavity have been
shown to accelerate the aggregation of bacteria, such as
adhesions of plaque to teeth are increased. Xylitol facilitates
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reducing the formation of dextrans in the oral cavity. As
such, plaque adhesion is reduced, which leads to a reduction
in periodontal disease.

Furthermore, xylitol use has shown a reduction in new
tooth decay, along with arrest and even reversal of existing
dental caries. Specifically, xylitol may suppress at least some
of the most harmful strains of oral bacteria, such that the use
of xylitol may provide a long-lasting change in bacterial
communities present in the oral cavity. Moreover, xylitol has
the ability to enhance the mineralization of the enamel on
teeth and may be used to effectively treat small decay spots
on teeth. Additionally, xylitol may stimulate saliva flow and
help keep salivary minerals in a useful form. As such, xylitol
may be utilized to increase saliva production for people
suffering a dry mouth due to illness, aging, or drug side
effects.

In any embodiment, xylitol may be mixed with a small
amount of titanium tetrafluoride to provide an enhanced
effect that further reduces plaque adhesion in the oral cavity.

Furthermore, a xylitol-containing oral composition pro-
vided herein may also be useful to reduce microbes that may
cause ear, nose, and/or throat infections. Furthermore, a
xylitol-containing oral composition may also be useful in
reversing bone loss, decreasing insulin resistance, decreas-
ing hypertension which can be associated with diabetes,
and/or correcting hormonal imbalances.

Typically, the amount of xylitol in an oral composition
provided herein will depend on the type of oral composition
and the desired function of the xylitol. For example, when
the oral composition is a mouth rinse, the composition may
include an amount of xylitol of about 0.1% by weight to
about 15% by weight of the total oral composition. In
another embodiment, when the oral composition is a con-
fectionary or a chewing gum, the oral composition may
include an amount of xylitol from about 0.1% by weight to
about 50% by weight. Xylitol can be included in the first or
second component. Alternatively, the xylitol may be stored
separately from each of the first and second component.

In any embodiment, an oral composition provided herein
optionally contains xylitol and/or other components as
described herein. For example, in any embodiment, an oral
composition formed may include a concentration of xylitol
ranging from about 0.1% to about 50% by weight of the oral
composition. In particular embodiments, the concentration
of xylitol may range from about 0.1% to about 50% by
weight of the oral composition.

IV. Methods of Use

Methods are provided herein for inhibiting a microbial
infection comprising delivering an oral composition as
described herein to the oral cavity of a subject. The micro-
bial infection may be a bacterial infection, fungal infection,
and/or a viral infection.

Additionally or alternatively, methods for reducing the
occurrence or number of microbial infections in a subject
comprising delivering an oral composition as described
herein to the oral cavity of a subject are also provided herein.
The reduction of microbial infections can be measured over
a given unit of time. For example, the number of microbial
infections is reduced over the span of about 3 months, about
4 months, about 5 months, about 6 months, about 7 months,
about 8 months, about 9 months, about 10 months, about 11
months, about one year or about two years.

Additionally or alternatively, methods for shortening the
duration of a microbial infection comprising delivering an
oral composition as described herein to the oral cavity of a
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subject are also provided herein. For example, the duration
of a cold may be shortened by about 2 weeks, about one
week, about 6 days, about 5 days, about 4 days, about 3 days,
about 2 days or about 1 day.

Additionally or alternatively, methods for treating, alle-
viating or preventing or reducing the occurrence of cold
sores, such as those caused by the herpes virus, in a subject
comprising delivering an oral composition as described
herein to the oral cavity of a subject are also provided herein.

Additionally or alternatively, methods for preventing or
alleviating dental diseases, such as those caused by a micro-
bial infection, are provided herein comprising delivering
into the oral cavity effective amounts of an Eh-raising
compound, a zinc ion, and optionally CPC, wherein the
dental diseases include, for example, gingivitis, periodonti-
tis, and tooth decay. Without being bound by theory, it is
believed that an effective amount of an Eh-raising com-
pound, a zinc ion, and/or CPC may be an amount sufficient
to raise the oxidation-reduction potential of the oral cavity to
normal levels. In any embodiment, the tooth decay, gingi-
vitis, and/or periodontitis may be reduced. For example, an
effective amount of an oral composition may be an amount
sufficient to inhibit a microbial infection, such as the growth
of harmful Gram-negative anaerobic bacteria which may
cause gingivitis and periodontitis.

As noted above, the microbial infection may be a bacterial
infection, fungal infection, and/or a viral infection. In any
embodiment, the viral infection may be caused by a rhino-
virus, influenza virus, parainfluenza virus, coronavirus,
respiratory syncytial virus (RSV), poliovirus, picornavirus,
foot-and-mouth disease virus, mengovirus, or herpes virus.
In particular embodiments, the viral infection may be caused
by a rhinovirus.

Additionally or alternatively, the microbial infection may
be a bacterial infection. In any embodiment, the bacterial
infection may be caused by Gram positive bacteria, such as
Actinomyces (e.g., A. meyeri and A. viscous), Bacillus (e.g.,
B. cereus, B. subtilis), Escherichia (e.g., E. coli), Staphylo-
coccus (e.g., S. aureus, including methicillin-resistant S.
aureus (MRSA)), Streptococcus (e.g., S. gordonii, S.
mutans); and Gram negative bacteria, such as Aggregati-
bacter (e.g., A. actinomycetemocitans), Campylobacter
(e.g., C. rectus), Eikenella (e.g., E. corrodens), Fusobacte-
rium (e.g., F. nucleatum), Moraxella (e.g., M. catarrhalis),
Porphyromonas (e.g., P. gingivalis), Prevotella (e.g., P.
intermedia, P. melaninogenica, P. nigrescens), Pseudomo-
nas (e.g., P. aeruginosa), Solobacterium, (e.g., S. moorei),
and Viellonella (e.g., V. atypica, V. dispar).

Additionally or alternatively, the microbial infection may
be a fungal infection. In any embodiment, the microbial
infection may be caused by Candida (e.g., C. albicans),
Capnocytophaga (e.g., C. gingivalis), or Streptomyces (e.g.,
S. cervisiae).

In any embodiment, the oral composition may be pre-
pared by mixing a first component comprising the Eh-raising
compound and a pharmaceutically acceptable carrier and a
second component comprising the zinc compound, option-
ally CPC, and a pharmaceutically acceptable carrier. In
particular embodiments, the first and the second components
are both solutions.

In any embodiment, the first and second components of
the oral composition are mixed prior to delivery to the oral
cavity of the subject. For example, the first and second
components may be mixed within 10 minutes, within 5
minutes, within 2 minutes, within 1 minute, within 30
seconds, or immediately prior to delivery to the oral cavity.
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In any embodiment, an oral composition provided herein
may be delivered in a volume appropriate to rinse the oral
cavity of the subject. For example, an oral composition may
be delivered in a volume from about 5 to about 50 mL. In
a further example, the oral composition may be delivered in
a volume of about 5 mL, about 10 mL, about 15 mL, about
20 mL, about 25 mL, about 30 mL, about 35 mL or about 40
mL.

In any embodiment, an oral composition provided herein
may be delivered to the oral cavity of a subject from one to
five times per day, such as one, two, three, four, or five times
per day. In particular embodiments, an oral composition
provided herein may be delivered three times per day, two
times per day, or once per day.

In any embodiment, an oral composition provided herein
may be delivered to the oral cavity of a subject at the first
sign of symptoms of infection and for any given number of
days thereafter, for example, about 20 days, about 15 days,
or about 10 days from the first sign of symptoms of
infection.

A. Delivery Forms

The oral compositions described herein may be provided
in a variety of oral vehicles proper for delivery to humans
and/or non-human animals. For example, in any embodi-
ment, the oral composition may take the form of a solid,
liquid, spray, gel, foam, syrup, or powder. In any embodi-
ment, the oral composition may be orally delivered through
an oral care product, a food product, a tablet, a capsule, a
flash-melt formulation, a candy, a lozenge, a chewing gum,
a confection, a toothpaste, a mouth rinse, a breath spray
and/or a mint. In particular embodiments, the oral compo-
sition is in the form of a mouth rinse.

Additionally or alternatively, the oral composition may be
a solution where one of the first or the second components
is encapsulated (or any equivalent to a capsule). For
example, the first component can be a solution and the
second component can be present in the solution in an
encapsulated form. Alternatively, the second component can
be a solution and the first component can be present in the
solution in an encapsulated form.

In particular embodiments, both the first and second
components of the oral composition are independent solu-
tions.

Additionally or alternatively, the oral composition may be
a tablet, confectionary or a chewing gum where the first and
second components are substantially prevented from con-
tacting each other until brought into contact by for example,
the user. Further examples include a two-phase tablet or
capsule that can be used wherein the first component and the
second component are substantially prevented from mixing
or coming into contact with each other.

Additionally or alternatively, the oral composition may be
delivered to non-human animals in the form of a water
additive, a pet mouth wash or rinse, toothpaste, pet spray, pet
treat, pet food, animal feed, and/or a chew toy.

V. Systems/Kits

The oral compositions provided herein comprise a first
component and a second component, as described herein,
which are stored separately. As used herein, the phrase
“stored separately” refers to substantially preventing a first
component and a second component from contacting each
other until desired, such as at the time and location of use.
The term “substantially prevent” is intended to encompass
both complete physical separation of the first and second
components from each other until the desired time and
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location of use, and where the first and second components
may come into inconsequential chemical contact. “Inconse-
quential chemical contact” is contact which does not alter
the chemical or antimicrobial properties of either compo-
nent, alone or together. Any known container or device for
storing components separately can be used to store the
composition of the present disclosure. The first and second
components may be stored in separate containers. Alterna-
tively, the first and second components may be stored in the
same container having separate compartments for each
component. In particular embodiments, a first and second
component can be contained in separate containers such as
two bottles, tubes, capsules, or equivalent container, to
substantially prevent premature contact. Alternatively, a
syringe-like barrel can be used where the components are
kept separate until the plunger is activated. In any embodi-
ment, the first and second components can be in a single
bottle comprising two mutually exclusive compartments
which separate the two components until use.

The first and second components are stored separately or
substantially prevented from contact with each other, and
may be brought into contact, such as by mixing with each
other, by users at the time and location of use. The compo-
nents may be brought into contact about 10 seconds to about
30 minutes before use. In particular embodiments, the first
and the second components are brought into contact with
each other about 10 minutes prior to use, and more particu-
larly, within about 5 minutes prior to use.

In any embodiment, the first and second components may
be provided in a system and/or kit which forms an oral
composition comprising both components at the time and
location of use as described in more detail below. The
system may facilitate inhibiting microbial infections, reduc-
ing the number of microbial infections in an individual,
shortening the duration of a microbial infection, and/or
preventing the reduction of an oxidation-reduction potential
(Eh) of the oral cavity and, at the same time, may facilitate
increasing the existing oxidation-reduction potential to a
level, wherein an oral environment is created that is not
conducive to microbial infection. In particular embodi-
ments, the system and/or kit may comprise two bottles, each
containing the first or second component, respecttully. Alter-
natively, the system and/or kit may comprise a single bottle
which comprises separate compartments for the first and
second components.

The systems and/or kits described herein may further
include one or more dosage cups/containers for delivery of
the proper amount of the oral composition.

Additionally or alternatively, the systems and/or kits may
comprise written information, such as indications and
instructions for use as well as a list of active and inactive
ingredients. Packaging, such as a box, may also be included
in the systems and/or kits.

V1. Articles of Manufacture and Packaging

The present disclosure also provides an article of manu-
facture comprising a packaging material and one or more of
the oral compositions described herein contained within the
packaging material. The packaging material used to contain
the oral compositions can comprise glass, plastic, metal or
any other suitably inert material. For example, a dentifrice
containing the oral composition may be contained in a
collapsible tube, such as aluminum, or plastic, or a squeeze,
pump, or pressurized dispenser for measuring out the con-
tents or in a tearable sachet. Furthermore, the packaging
material can be capable of retaining the zinc compound and
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the Eh-raising compound separately, such that they can be
mixed prior to use of the oral composition. Moreover, any of
the above-described optional components or combinations
thereof may be premixed with any of the first and second
components, or the cetylpyridinium chloride. Alternatively,
any of the above-described optional components or combi-
nations thereof may be stored separately from the first and
second components. As such, an optional compound, the
zinc compound, and the Eh-raising compound can all be
mixed prior to use of the oral composition.

Separate compositions can optionally be co-packaged, for
example in a single container or in a plurality of containers.
For example, separate containers for the zinc compound and
Eh-raising compound utilized. The separate containers can
also be presented to a consumer separately and indepen-
dently, for use according to methods described herein.

VII. Further Embodiments

The invention can additionally or alternatively include
one or more of the following embodiments.

Embodiment 1

A method for inhibiting a microbial infection, the method
comprising delivering into the oral cavity of a subject an oral
composition comprising a first component comprising at
least one Eh-raising compound and a second component
comprising a zinc compound, wherein the concentration of
the Eh-raising compound ranges from about 0.1% to about
3.0% (w/v) and wherein the concentration of the zinc
compound ranges from about 0.02% to about 0.2% (W/v).

Embodiment 2

A method for reducing the number of microbial infections
suffered by an individual, the method comprising delivering
into the oral cavity of a subject an oral composition com-
prising a first component comprising at least one Eh-raising
compound and a second component comprising a zinc
compound, wherein the concentration of the Eh-raising
compound ranges from about 0.1% to about 3.0% (w/v) and
wherein the concentration of the zinc compound ranges from
about 0.02% to about 0.2% (w/v).

Embodiment 3

A method for shortening the duration of a microbial
infection, the method comprising delivering into the oral
cavity of a subject an oral composition comprising a first
component comprising at least one Eh-raising compound
and a second component comprising a zinc compound,
wherein the concentration of the Fh-raising compound
ranges from about 0.1% to about 3.0% (w/v) and wherein the
concentration of the zinc compound ranges from about
0.02% to about 0.2% (w/v).

Embodiment 4

The method of any one of Embodiments 1-3, wherein the
microbial infection is a selected from the group consisting of
a bacterial infection and a viral infection.

Embodiment 5

The method of Embodiment 4, wherein the microbial
infection is a viral infection.
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Embodiment 6

The method of Embodiment 5, wherein the viral infection
is caused by a virus selected from the group consisting of
rhinovirus, influenza virus, parainfluenza virus, coronavirus,
respiratory syncytial virus (RSV), poliovirus, picornavirus,
foot-and-mouth disease virus, mengovirus, and herpes virus.

Embodiment 7

The method of Embodiment 6, wherein the viral infection
is caused by a rhinovirus.

Embodiment 8

The method of any one of Embodiments 1-7, wherein the
first component and second component are stored separately
from each other.

Embodiment 9

The method of Embodiment 8, wherein either one or both
of the first and second components are solutions.

Embodiment 10

The method of Embodiments 8 or 9, wherein the first
component and second component are mixed no more than
about 5 minutes prior to delivery to the oral cavity.

Embodiment 11

The method of any one of Embodiments 1-10, wherein the
second component further comprises cetylpyridinium chlo-
ride (CPC) in a concentration ranging from about 0.02% to
about 0.6% (w/v).

Embodiment 12

The method of any one of Embodiments 1-11, wherein the
second component contains a freely available zinc ion
concentration from about 0.04% to about 0.12% (w/v).

Embodiment 13

The method of any one of Embodiments 1-12, wherein the
zinc compound in the second component is selected from the
group consisting of zinc chloride, zinc sulfate, zinc acetate,
zinc lactate, zinc salicylate, and zinc nitrate.

Embodiment 14

The method of any one of Embodiments 1-13, wherein the
Eh-raising compound in the first component ranges from
about 0.1% to about 1.0% (w/v).

Embodiment 15

The method of any one of Embodiments 1-14, wherein the
Eh-raising compound in the first component is selected from
the group consisting of hydrogen peroxide and an oxyhalo-
gen compound.
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Embodiment 16

The method of any one of Embodiments 1-15, wherein the
Eh-raising compound in the first component is an oxyhalo-
gen compound and the zinc compound in the second com-
ponent is zinc chloride.

Embodiment 17

The method of any one of Embodiment 16, wherein the
oxyhalogen compound in the first component is sodium
chlorite or sodium bromite.

Embodiment 18

The method of any one of Embodiment 17, wherein the
sodium chlorite or sodium bromite in the first component is
stored in a medium having a pH from about 7.0 to about 8.5,
and the zinc compound in the second component is stored in
a medium having a pH from about 3.0 to about 6.0.

Embodiment 19

The method of any one of Embodiments 1-18, wherein the
oxyhalogen compound is sodium chlorite.

Embodiment 20

The method of any one of Embodiments 1-19, wherein the
oral composition is an oral care product, a food product, a
lozenge, a chewing gum, or a confection.

Embodiment 21

The method of Embodiment 2, wherein the reduction in
the number of microbial infections is over the course of one
year.

Examples

Oral compositions in accordance with the present disclo-
sure are formulated for various evaluations. For all formu-
lations, the pH range of Solution 1 is from about 7.0 to about
7.65; and the pH range of Solution 2 is from about 4.2 to
about 4.8. The compositions below are disclosed as mg of
ingredient per liter of total composition.

Example 1

Formulation 1

Solution 1 water 982620 (mg/L) 98.26%
benzoate buffer 16005 1.60%
sodium chlorite 1375 0.14%
Solution 2 water 833440 83.34%
glycerin 120000 12.00%
inactive ingredients 38760 3.88%
benzoate buffer 2600 0.26%
zine chloride 5200 0.52%
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-continued

Formulation 6

F lation 2 Solution 2 water 840840 84.08%
ormuation glycerin 115000 11.50%
Solution 1 water 982620 (mg/L)  98.26% inactive ingredients 38760 3.88%
benzoate buffer 12030 1.20% bf:nzoate k?uffer 3000 0.30%
sodium chlorite 5350 0.54% zine chloride 2400 0.24%
Solution 2 water 845440 84.54%
glycerin 112000 11.20% 10
inactive ingredients 38760 3.88%
benzoate buffer 2500 0.25% Example 7
zine chloride 1300 0.13%
Example 3 15 Formulation 7
Solution 1 water 982620 (mg/L) 98.26%
benzoate buffer 13530 1.35%
sodium chlorite 3850 0.39%
. Solution 2 water 845440 84.54%
Formulation 3 20 glycerin 110000 11.00%
H o H H 0,
Solution 1 water 982620 (mg/l)  98.26% inactive ingredients 38760 3.88%
benzoate buffer 16695 1.67% bf:nzoate k?uffer 2300 0.25%
sodium chlorite 685 0.07% zine chloride 3300 0.33%
Solution 2 water 838640 83.86%
glycerin 114000 11.40%
inactive ingredients 38760 3.88% 25 E le 8
benzoate buffer 2700 0.27% Xampie
zine chloride 5900 0.59%
Formulation 8
Example 4 30
Solution 1 water 982620 (mg/L) 98.26%
benzoate buffer 13130 1.31%
sodium chlorite 4250 0.43%
- Solution 2 water 826900 82.69%
Formulation 4 glycerin 126500 12.65%
Solution 1 water 982620 (mg/L)  98.26% - Ln;czt;ﬁeu;irfefgfms B sy
benzoate buffer 14420 1.44% . hlorid 2800 0.280/0
sodium chlorite 2960 0.30% e cvonide o
Solution 2 water 826740 82.67%
glycerin 128000 12.80%
inactive ingredients 38760 3.88% E le 9
benzoate buffer 2800 0.28% 40 xample
zine chloride 3700 0.37%
Formulation 9
Example 5
45 Solution 1 water 982620 (mg/L)  98.26%
benzoate buffer 14805 1.48%
sodium chlorite 2575 0.26%
Solution 2 water 845440 84.54%
Formulation 5 glycerin 106500 10.65%
inactive ingredients 38800 3.88%
Solution 1 water 982620 (mg/L) 98.26% 50 benzoate buffer 7360 0.74%
benzoate buffer 14080 1.41% i i 0
sodium chlorite 3300 0.33% “ine chloride 1900 019%
Solution 2 water 829340 82.93%
glycerin 126000 12.60%
inactive ingredients 38760 3.88% E
xample 10
benzoate buffer 2900 0.29% 355 P
zine chloride 3000 0.30%
Formulation 10
Example 6 -
60 Solution 1 water 982620 (mg/L) 98.26%
benzoate buffer 15430 1.54%
sodium chlorite 1950 0.20%
Solution 2 water 834200 83.42%
Formulation 6 glycerin 119000 11.90%
inactive ingredients 38800 3.88%
Solution 1 water 982620 (mg/L) 98.26% benzoate buffer 4000 0.40%
benzoate buffer 12655 127% 65 zinc chloride 4000 0.40%
sodium chlorite 4725 0.47%
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-continued

Formulation 15

F lation 11 Solution 2 water 836840 83.684%
ormuiation glycerin 114000 11.400%
Solution 1 water 982620 (mg/L) 98.26% inactive ingredients 39560 3.956%
benzoate buffer 16290 1.63% benzoate buffer 2700 0.270%
sodium chlorite 1090 0.11% zine chloride 5500 0.590%
Solution 2 water 845440 84.54% CPC 1000 0.100%
glycerin 109000 10.90% 10
inactive ingredients 38800 3.88%
benzoate buffer 4760 0.48%
zine chloride 2000 0.20% Example 16
Example 12 15
Formulation 16
Solution 1 water 982620 (mg/L) 98.262%
- benzoate buffer 14420 1.44%
Formulation 12 sodium chlorite 2960 0.2960%
20 i 4949
Solution 1 water 982620 (mg/L)  98.26% Solution 2 Wlater. f;gggg f; gggof’
benzoate buffer 11430 1.14% gyeenn, . ’ ;
sodium chlorite 5050 0.600/ inactive ingredients 39560 3.956%
. 0
Solution 2 water 845440 84.54% benzoate buffer 2800 0.280%
alycerin 102500 10'250/ zine chloride 3700 0.370%
sty CPC 1000 0.100%
inactive ingredients 38800 3.88% ?
benzoate buffer 12460 1.25% 25
zine chloride 800 0.08%
Example 17
Example 13
30
Formulation 17
Formulation 13 Solution 1 water 982620 (mg/L) 98.262%
benzoate buffer 14080 1.41%
Solution 1 water 982620 (mg/L) 98.262% 35 sodium chlorite 3300 0.3300%
benzoate buffer 16005 1.60% Solution 2 water 827540 82.754%
sodium chlorite 1375 0.1375% glycerin 126000 12.600%
Solution 2 v&iater ) ?;éggg ?Zégézf inactive ingredients 39560 3.956%
glycerin g o benzoate buffer 2900 0.290%
inactive ingredients 39560 3.956% zine chloride 3000 0.300%
benzoate buffer 2600 0.260% CPC 1000 0.100%
zine chloride 5200 0.520% 40
CPC 1000 0.100%
Example 14 Example 18
45
Formulation 18
Formulation 14
Solution 1 water 982620 (mg/L) 98.262%
Solution 1 water 982620 (mg/L) 98.262% benzoate buffer 12655 1.27%
benzoate buffer 12030 120% 39 sodium chlorite 4725 0.4725%
sodium chlorite 5350 0.5350% Solution 2 water 839040 83.904%
Solution 2 water 843640 84.364% glycerin 115000 11.500%
glycerin 112000 11.200% inactive ingredients 39560 3.956%
inactive ingredients 39560 3.956% benzoate buffer 3000 0.300%
benzoate buffer 2500 0.250% zine chloride 2400 0.240%
zine chloride 1300 0.130% 55 CPC 1000 0.100%
CPC 1000 0.100%
Example 15 Example 19
60
Formulation 15 Formulation 19
Solution 1 water 982620 (mg/L) 98.262% Solution 1 water 982620 (mg/L) 98.262%
benzoate buffer 16695 1.67% 65 benzoate buffer 13530 1.353%
sodium chlorite 685 0.0685% sodium chlorite 3850 0.3850%
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24

-continued

Formulation 19

Formulation 23

Solution 2 water 843640 84.364%
glycerin 110000 11.00%
inactive ingredients 39560 3.956%
benzoate buffer 2500 0.25%
zine chloride 3300 0.33%
CpPC 1000 0.10%
Example 20
Formulation 20
Solution 1 water 982620 (mg/L) 98.2620%
benzoate buffer 13130 1.313%
sodium chlorite 4250 0.425%
Solution 2 water 825100 82.51%
glycerin 126500 12.65%
inactive ingredients 39600 3.96%
benzoate buffer 5000 0.50%
zine chloride 2800 0.28%
CpPC 1000 0.10%
Example 21
Formulation 21
Solution 1 water 982620 (mg/L) 98.2620%
benzoate buffer 14805 1.481%
sodium chlorite 2575 0.258%
Solution 2 water 843640 84.36%
glycerin 106500 10.65%
inactive ingredients 39600 3.96%
benzoate buffer 7360 0.74%
zine chloride 1900 0.19%
CpPC 1000 0.10%
Example 22
Formulation 22
Solution 1 water 982620 (mg/L) 98.2620%
benzoate buffer 15430 1.543%
sodium chlorite 1950 0.195%
Solution 2 water 832400 84.364%
glycerin 119000 11.90%
inactive ingredients 39600 3.96%
benzoate buffer 4000 0.40%
zine chloride 4000 0.40%
CpPC 1000 0.10%
Example 23
Formulation 23
Solution 1 water 982620 (mg/L) 98.2620%
benzoate buffer 16290 1.6290%
sodium chlorite 1090 0.1090%
Solution 2 water 843640 84.364%
glycerin 109000 10.90%
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inactive ingredients 39600 3.96%
benzoate buffer 4760 0.48%
zine chloride 2000 0.20%
CpPC 1000 0.10%
Example 24
Formulation 24
Solution 1 water 982620 (mg/L) 98.2620%
benzoate buffer 11430 1.143%
sodium chlorite 5950 0.595%
Solution 2 water 843640 84.364%
glycerin 102500 10.25%
inactive ingredients 39600 3.96%
benzoate buffer 12460 1.25%
zine chloride 800 0.08%
CpPC 1000 0.10%
Example 25
Formulation 25
Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 13121 1.31%
sodium chlorite 1375 0.14%
CMC 1500 0.15%
Solution 2 water 769240 76.93%
glycerin 100000 10.00%
Sorbitol 100000 10.00%
inactive ingredients 20660 2.06%
benzoate buffer 2600 0.26%
zine chloride 5200 0.52%
CMC 2300 0.23%
Example 26
Formulation 26
Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 9046 0.90%
sodium chlorite 5350 0.54%
CMC 1600 0.16%
Solution 2 water 793040 79.31%
glycerin 85000 8.50%
Sorbitol 95000 9.50%
inactive ingredients 20660 2.06%
benzoate buffer 2500 0.25%
zine chloride 1300 0.13%
CMC 2500 0.25%
Example 27
Formulation 27
Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 13611 1.36%
sodium chlorite 685 0.07%
CMC 1700 0.17%
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Formulation 27

26
Example 31

5 Formulation 31
Solution 2 water 788540 78.85%
. o Solution 1 water 984004 (mg/L 98.40%
glycerin 90000 9.00% g
i benzoate buffer 10144 1.01%
Sorbitol 90000 9.00% sodium chlorite 3852 0.39%
inactive ingredients 20560 2.06% eMC 2000 0.20%
Solution 2 water 791918 79.19%
benzoate buffer 2600 0.26% 10 glycerin 100000 10.00%
zinc chloride 5900 0.59% Sorbitol 80000 8.00%
inactive ingredients 20587 2.06%
eMC 2400 0.24% benzoate buffer 2495 0.25%
zine chloride 3000 0.30%
cMC 2000 0.20%
15
Example 28
Example 32
20
Formulation 28
Formulation 32
Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 11236 1.12% Solution 1 water 984004 (mg/L) 98.40%
sodium chlorite 2960 0.30% benzoate buffer 9746 0.96%
CMC 1800 0.18% 75 sodium chlorite 4250 0.43%
Solution 2 water 790740 79.07% CMC 2000 0.21%
glycerin 95000 9.50% Solution 2 water 789660 78.97%
Sorbitol 85000 8.50% glycerin 104000 10.40%
inactive ingredients 20560 2.06% Sorbitol 76000 7.60%
benzoate buffer 2700 0.27% inactive ingredients 20640 2.06%
zine chloride 3700 0.37% 30 benzoate buffer 5000 0.50%
CMC 2300 0.23% zinc chloride 2800 0.28%
CMC 1900 0.19%
Example 29
P 15 Example 33
Formulation 29 Formulation 33
Solution 1 t 984004 /L 98.40%
ortion water (mg/L) Q40 Solution 1 water 984004 (mg/L)  98.40%
benzoate buffer 10796 1.08% e
. . o benzoate buffer 11221 1.12%
sodium chlorite 3300 0.33% . .
CMC 1900 0.19% sodium chlorite 2575 0.26%
. o CMC 2200 0.22%
Solution 2 water 791440 79.14% .
Iveerin 115000 11.50% Solution 2 water 788260 78.83%
gyee 2 glycerin 100000 10.00%
Sorbitol 65000 6.50% .
. . . o 45 Sorbitol 80000 8.00%
inactive ingredients 20560 2.06% . . .
o inactive ingredients 20640 2.06%
benzoate buffer 2800 0.28%
. . o benzoate buffer 7400 0.74%
zine chloride 3000 0.30% ) . .
CMC 3200 0.22% zine chloride 1900 0.19%
CMC 1800 0.18%
50
Example 30 Example 34
55
Formulation 30 Formulation 34
Solution 1 water 984004 (mg/L) 98.40% Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 9271 0.93% benzoate buffer 11746 1.17%
sodium chlorite 4725 0.47% sodium chlorite 1950 0.20%
CMC 2000 0.20% 60 CMC 2300 0.23%
Solution 2 water 791900 79.19% Solution 2 water 789400 78.94%
glycerin 105000 10.50% glycerin 92000 9.20%
Sorbitol 75000 7.50% Sorbitol 88000 8.80%
inactive ingredients 20600 2.06% inactive ingredients 20600 2.06%
benzoate buffer 3000 0.30% benzoate buffer 4000 0.40%
zine chloride 2400 0.24% zine chloride 4000 0.40%
CMC 2100 021% 65 CMC 2000 0.20%
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Example 35

Formulation 35

Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 12506 1.25%
sodium chlorite 1090 0.11%
CMC 2400 0.24%
Solution 2 water 790860 79.09%
glycerin 97500 9.75%
Sorbitol 82500 8.25%
inactive ingredients 20640 2.06%
benzoate buffer 4800 0.48%
zine chloride 2000 0.20%
CMC 1700 0.17%
Example 36
Formulation 36
Solution 1 water 984004 (mg/L) 98.40%
benzoate buffer 7546 0.75%
sodium chlorite 5950 0.60%
CMC 2500 0.25%
Solution 2 water 784500 78.45%
glycerin 110000 11.00%
Sorbitol 70000 7.00%
inactive ingredients 20600 2.06%
benzoate buffer 12500 1.25%
zine chloride 800 0.08%
CMC 1600 0.16%

Example 37: Acceleration and Occurrence
Reduction of the Common Cold Study

Overview

SmartMouth® Advanced Cold Rinse is a rinse designed
for the acceleration and/or occurrence reduction of the
common cold. All ingredients found in SmartMouth® Cold
Rinse are identified by the Food and Drug Administration
(FDA) as Generally Recognized as Safe (GRAS). Example
7 formulation was used in this study.
Objectives

The aim of this study is to provide evidence on the clinical
efficacy of SmartMouth® Advanced Cold Rinse for the
acceleration and/or occurrence reduction of the common
cold.
Study Population

A 12 week trial was conducted on 47 subjects divided into
two groups. Group 1 consisted of subjects #37-47 in FIGS.
1-4 that focus on cold acceleration. Group 2 consisted of
subjects #1-36 in FIGS. 1-4 that focused on occurrence
reduction of the common cold.
Research Design and Methods
Visit 1

Subjects signed the informed consent, non-disclosure
agreement, medical screening questionnaire, and dental
screening questionnaire. All participants were informed of
the nature of the study, its purpose, and any possible risks.
Subjects were also informed as to the length of the study and
the specific procedures that were carried out. Subjects were
informed that this is a voluntary study and that they are free
to withdraw from the study at any time.

Subjects electing to move forward with the study were
assigned a group:
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Group 1—Subject received one (1)—32 oz. unit of Smart-
Mouth® Advanced Cold Rinse and written directions
instructing the subject to rinse three times per day at the
first sign of the common cold for 10 days.

Group 2—Subject received one (1)—32 oz unit of Smart-
Mouth® Advanced Cold Rinse and written directions
instructing the subject to use the rinse two times per day
(After brushing once in the morning and one before
bed).

Visit 2

Group 1—Subject returned 4 weeks after visit 1 and
received one (1)32 oz. unit of SmartMouth®
Advanced Cold Rinse and written directions instructing
the subject to rinse three time per day at the first sign
of the common cold for 10 days.

Group 2—Subject returned 4 weeks after visit 1 and will
receive one (1)—32 oz unit of SmartMouth®
Advanced Cold Rinse and written directions instructing
the subject to use the rinse two times per day (After
brushing once in the morning and one before bed).

Visit 3

Group 1—Subject returned 4 weeks after visit 2 and
received one (1)32 oz. unit of SmartMouth®
Advanced Cold Rinse and written directions instructing
the subject to rinse three time per day at the first sign
of the common cold for 10 days.

Group 2—Subject returned 4 weeks after visit 2 and
received one (1)32 oz unit of SmartMouth®
Advanced Cold Rinse and written directions instructing
the subject to use the rinse two times per day (After
brushing once in the morning and one before bed).

Visit 4

Group 1—Subject returned 4 weeks after visit 3 and
received one (1)32 oz. unit of SmartMouth®
Advanced Cold Rinse and written directions instructing
the subject to rinse three time per day at the first sign
of the common cold for 10 days.

Group 2—Subject returned 4 weeks after visit 3 and
received one (1)32 oz unit of SmartMouth®
Advanced Cold Rinse and written directions instructing
the subject to use the rinse two times per day (After
brushing once in the morning and one before bed).

Data Evaluation
Measurement Reliability:

Group 1: Subjects reported the number of times symp-
toms of the common cold arose and the duration time
the symptoms remained during the 12 week period.

Group 2: Subjects reported the number of colds during the
12 week period.

Statistical Analyses:

According to the Center for Disease Control and Preven-
tion the average American adults have an average of 2-3
colds per year and recover within 7-10 days. Data from the
subjects will be collected and measured against the standard
set by the CDC.

Results:

The results from the study for visits 2, 3, 4 and 5 are
provided in FIGS. 1-4 respectively. Forty-seven (47) sub-
jects were studied. The number of colds, durations and
weights of the solution 1 (S1) and solution 2 (S2) bottles
were measured when coming into each visit (S1 IN and S2
IN) and out of each visit (S1 OUT and S2 OUT). The results
demonstrate that the compositions provided herein contain-
ing an Eh-raising agent and freely available zinc ion inhibit
or reduce the occurrence or duration of the common cold.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not
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intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used in a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

The terminology used herein is for the purpose of describ-
ing particular example embodiments only and is not
intended to be limiting. As used herein, the singular forms
“a,” “an,” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “comprises,” “comprising,” “including,” and
“having,” are inclusive and therefore specify the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof. The method
steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless specifi-
cally identified as an order of performance. It is also to be
understood that additional or alternative steps may be
employed.

What is claimed is:

1. A method for reducing the duration of a rhinovirus
infection suffered by a subject, the method comprising
delivering an oral composition into an oral cavity of the
subject, the oral composition comprising:

a first component comprising about 0.1% to about 3.0%
(w/v) of at least one E, -raising compound, wherein the
E,-raising compound is sodium chlorite or sodium
bromite; and
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a second component comprising about 0.02% to about
0.2% (w/v) of a zinc compound.

2. The method of claim 1, wherein the first component and
the second component are stored separately from each other.

3. The method of claim 1, wherein either one or both of
the first and second components are solutions.

4. The method of claim 2, wherein the first component and
the second component are mixed no more than about 5
minutes prior to delivery into the oral cavity.

5. The method of claim 1, wherein the second component
further comprises about 0.02% to about 0.6% (W/v)
cetylpyridinium chloride (CPC).

6. The method of claim 1, wherein the second component
contains a freely available zinc ion concentration from about
0.04% to about 0.12% (w/v).

7. The method of claim 1, wherein the zinc compound is
selected from the group consisting of zinc chloride, zinc
sulfate, zinc acetate, zinc lactate, zinc salicylate, and zinc
nitrate.

8. The method of claim 1, wherein the E,-raising com-
pound ranges from about 0.1% to about 1.0% (w/v).

9. The method of claim 1, wherein the zinc compound in
the second component is zinc chloride.

10. The method of claim 1, wherein the sodium chlorite
or sodium bromite of the first component is stored in a
medium having a pH from about 7.0 to about 8.5, and the
zinc compound of the second component is stored in a
medium having a pH from about 3.0 to about 6.0.

11. The method of claim 1, wherein the E,-raising com-
pound in the first component is sodium chlorite.

12. The method of claim 1, wherein the oral composition
is an oral care product, a food product, or a confection.

#* #* #* #* #*



