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FPWO COMPONENT COMPOSITIONS CONTAINING
TETRABASIC AINC-AMING ACID HALIDE COMPLEXES AND CYSTEIRNE

CROMS REFERENCE TO RELATED APPLICATIONS

{001} This application 18 a continuation 1n part of PCT/US2013/46268, filed on 18 June 2013;
PCT/AUSZ012/704K9, filed on 19 December 20172; PCT/UNZG12/70492, filed on 19 December
2012, PCT/USZ2012/7049%, filed on 19 Decomber 2012, POT/US2012/70506, filed on 19
December 20172, PCT/US2012/70513, filed on 19 December 2012; PCT/US2812/705035, filed on
19 December 2012 PCT/USZ012/703501, filed on 19 December 2012, PCT/USZ2012/70521, filed
on 19 Decernber 2012, PCT/US2012/70534, fled on 19 December 2017; and

PCT/USZO13/50843, filed on 17 July 2013, all of which are incorporated herein by reference.
BACKGROUND

{3602] Conventional antiperspirants comprising salts of aluniinum or aluminum/zirconium arg
known. These salts function as anfiperspirants by formung polymeric complexes which can plug
pores, thereby blocking sweat release. There 18 a need for additional antiperspirant active agents
that provide complexes of a size capable of pluggimg pores {o block sweat, that provide
deodorant/antibactenial cfficacy, and that are less writating to the skin than the acidic salfs m
conventional antiperspirants. There 1s also a need for alternative antibacterial and skin protective
agents for use in higuid hand soaps and body washes. Finally, there 18 a need for agents m oral
carc products which can whiten and strengthen tecth, retard crosion, and mhibit bacteria and
plague.

{3003] Some tetrabasic zinc-amino acid coraplexes, however, do not have the most optimal
precipitation kinetics. In another words, thewr rate of precipitation upon dilution may be 100 slow
or too tast for typical applications. For cxample, for oral care typical recommended brushing
tiraes range from 1 mmnute to 3 manutes, but an average person brushes tor a significantly shorter
duration. Typical recommended rinsing times with a mouthrinse 18 about a minute, but an
average person spends much less ime.

{3004 Therelore, there exists a need for optimizing the precipitation times of tetrabasic zing
halide-amino acid complexes. In particular, there 18 a need for reducing or delaying the

precipitation times associated with the tetrabasic zime hahide-amino acid complexes,



CA 02892359 2015-0b-22

WO 2014/099167 PCT/US2013/068860

BRIEF SUMMARY

{3685] Provided 1s a dual component composition to deliver a zinge precipitate to the body which
corapnises {1} a first component cormprising a compiex of tetrabasic zine hahide ("TBAH”), ¢.g.,
tetrabasic zinc chionide (""IBZC), and an amino acid or trialkylelveme {(TAG) {respectively,
TBAH-AAY, “TBAC-AAY, "TBAH-TAG” and “TBYAC-TAG), and optionally, glycerol and (1) a
second component comprising acidified cysteine i aqueous selution with, optionally, glycerol;
the first and second components being maintained separate from cach other until dispensed and
combined tor application to the body.

{B006] The unusual and uncxpecied propertics of this material 18 that the two components, when
mixed, provide a rapid {(instant or intentionally delayed) precipitation that allows the delivery of
a zinc-containing compicx to the body, in particular skin or oral cavity, making 1t useful in
personal care products, ¢.g., antiperspurant products and hguwid hand and body soaps, as well as 1o
oral care products, €.g. mouthwash or dentifrice.

{BB87] In general, 1 order to be stable tetrabasic zinc halide-armno acid complexes reqguire an
alkatine pH. Such a pH can be a problem to the user, particularly m oral apphications. The
present mnvention solves this problem by providing a dual component compaosition such that
when the components are mixed, the resulting pH 1s more acceptable to the user.

{B808] Further arcas of apphicability of the present mvention will become apparent from the
detailed description provided heremalter. It should be understood that the detarled description
and specific examples, while indicating the preferred embodiment of the mvention, are micnded

for purposes of tliustration only and are not mtended to it the scope of the wvention.
DETAILED DESCRIPTION

{3889] The following description of the preferred embodiment(s) 1s mercly exemplary in nature
and 18 1n no way intended to limnit the invention, s application, or uses.

[B818] As used throughout, ranges are used as shorthand for describing ecach and every value
that 1s within the range. Any valuc within the range can be sclected as the terminus of the range.
in addition, all references cited heremn are hereby imcorporated by referenced o their entireties.
in the event of a contlict in a definition n the present disclosure and that of a cited reference, the

present disclosure controis.
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{3611} Uniess otherwise specified, all percentages and amounts expressed herein and cisewhere
10 the specification should be understood to reter to percentages by weight, The amounts given
are based on the active weight of the material,

{0612} Tetrabasic zine chlonide (TBZC) or zince chloride hydroxide monchydraie 18 a zing
hvdroxy compound with the formula Zos{OHKCheH>O, also referred to as basic zine chionide,
zine hydroxychloride, or zinc oxychloride. It 18 a colorless crystalline solid msoluble 1 water,
While TBZC 15 substantially msoluble 1 water, the materal 15 found o be soluble 1 water i the
presence of an amine acid and provides a source of zinge ons without the usage of additional
antons (1.¢. HCL). Whale TBZC 15 preterred mn the composttions and methods of the wovention,
other tetrabasic zinge halides may be used, ¢.¢., tetrabasic zing fluornide or tetrabasic zine bromide.
{3013} The TBZH-AA or TBZH-TAG complex contains a halide such as chlonde. In ongc
embodiment, the TBZH-AA 15 formed by reacting TBZH with the free base of the amino acid,
such case the halide {e.g., chlonde) contribution to the complex will be primarnily from TBZH.
{n another embodiment, the TBZH-AA 18 tormed by reacting TBZH and a hydrohalide salt {(¢.g.,
hydrochioride salt) of a basic amino acid to obtain a complex containing TBZH the basic amino
acid and halide, 10 such case the hahde contribution to the compiex will be from the TBZH and
the hydrohahide salt of the amino acid. {n other embodiments, a combination of the free basc and
hydrohahide salt of the anmuno acid 1s used as a starbing matenal, and 1o other cmbodiments,
additional halides can be provided via addition of different hahide-containing compounds such as
hydrochloric acid, hydrobronmide acid, and the hike. The types and amounts of halide source can
be mantpulated to achieve a deswred pH. In another embodiment, the TBZH-AA 15 formed by
reacting TBZH and trialicyiglycine, such as trimethyiglyemne.

(0824} In one embodiment, the TBZH-AA 15 a TBA -lysine complex, e¢.g., formed from a
mixture of TBZC and lysine and/or iysine hyvdrochionde. This particular zinc-lysme-chloride
corapiex 18 sometimes referred to herein as “TBAC-Lys”.

{38015} The tetrabasic zine — amino acid or TAG — halide compiexes, ¢.g. TBZ{-Lys, have key
teatures {e.g., conduchivity, hvdrolysis reaction and protemn Hocculation) which make
competitive with commercial antiperspirant salts. Like conventional aluminum or alumimums-
zirconium antiperspirant saits, the TBZH-AA or TBZH-TAG forms precipitates under sweat
conditions that can plug the pores and block sweat relcase. The mechanism 1s unusual, As the

amount of water mcreases, rather than gomng mto or remaimning in solution as the solution

(a2
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becomes more dilute, as would typicaily be the case for an ionic complex, the TBZH-AA or
TBZH-TAG hydrolyzes, to provide a relatively wsoluble zmce-contaimung precipitate, ¢.g. zing
oxide, thereby permutting turther plugging of the pores and/or countroiled deposttion of zing
compounds on the skin. The zince 18 moreover antibacterial, and so m addition to providing 4
precipitate which blocks sweat release from the pores, it provides a deodorant benctit by
reducing odor-causing bactcra

{30316} The preaiputate formed ftrom the complexes of the mvention typically consists of zing
oxide, as well as other compounds and/or complexes. Zinc oxide, one constituent in the
precipitate, 18 soluble at acidic pH, however, and as sweat bas a pH ot 5-6, the sweat can reduce
the levels of precipitation as compared to precipitation ievels at neutral or higher pH., Morcover,
the sweat can gradually dissolve the depositions, reducing the duration of action of the
tormulation. Also, the rate of precipitation may be (oo slow or too rapid. These problems can be
amechorated by co-formulating the product with cysteme. The cystemne and the zine complex
together torm a precipitale upon use and dilution with sweat, which precipitate can be resistant {o
acid. The formulation comprising TBZH-AA or TBZH-TAG together with Cysteine thus has
cohanced efficacy as an anftiperspivant. Morcover, the cysteine helps stabilize the TBZH-AA or
1TBZH-TAG 1 the formulation prior to administration.

{817} As the aroount of water mereases, the TBZH-AA or TBZH-TAG hydrolyzes to distnibute
a relatively insoluble zinc-contaming precipitate. The precipitate typically contains one or more
of zinc oxide, zinc cCysteine, zine hydroxade, or other zinc-contamung compounds. This
precipitate 15 unigue in that 1t will aliow phigging of pores on the skin. Furthermore, this reaction
15 atypical since, m most cases, dilution will incrcase the solubility of an ionic complex.
Additionally, zinc 1s antibacterial, so it provides a precipitate which blocks sweat release from
the pores while also it providing a deodorant benefit by reducing odor-causing bacteria.

{BGI8] It 15 moportant to note that zine oxide 1§ soluble at low pH, and as sweat has a pH of 3-6,
the sweat can reduce the levels of precipitation of the zinge oxide compared to precipitation levels
at neutral pH. Morcover, the sweat can gradually dissolve the depositions, reducing the duration
of action of the formulation. This problem can be amechorated by co-formulating the product
with cysteine. The cystemce and the TBZH-AA or TBZH-TAG together form 4 precipitate.

Upon use and dilution with sweat, the precipitate 1s more resistant to acid than TBZH-AA or
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TBZH-TAG alone. The formulation comprising TBZH-AA or TBZH-TAG together with
cysteine thus has cohanced etficacy as an antiperspirant.

{3019] Although we have found that use of cysicie with the TBZH-AA or TBZH-TAG
complexes form precipitates that are more resistant to sweat, we have also discovered that use of
cysteine delays, or under some conditions, even nhibits formation of the precipitate.  The
amount of cysteine and the pH have an cffect on the degree and rate of precipitate formation.,
{B028] We have found that when combimumng cysteine with TBZH-AA or TBZH-TAG at certain
pHs, rapid precipitation 18 the result. The precipitation 18 prominent even in undiluted formulas
which results 1 storage stabilhity problems m oral care or personal care products. Alsoe, rapid
precipitation can resuit m fower zine 1ons bemng deposited at desired body sites. We have
discovered that this rapid precipitation problem can be solved by physically separating the
TBZH-AA or TBZH-TAG at a high pH from the acidified cysteine at a low pH, untit use or
application.

((0621] The dual component compositions of the mvention form visible precipitates from less
than 1 second to about 20 seconds after mixing the two components even i undiluted or low-
dituted form. The presence of cysteme can delay precipitation of zimme complexes, but the delay
Or acceleration of precipitate formation 1s dependent on other factors as well, The kinetics or
rate of precipitation can vary depending on tfactors such as pH, cysteme conceniration, and
amount of dilution (3f any). In some embodiments instantancous precipitation of TBZH-AA or
TBZH-TAG complexes 15 observed upon muxing the two componcents. As used herein, “rapid
precipitation” means forming a zine precipitate m 3 munutes or less, “mstant precipitation” or
“mstantancous precipiiation”’ means forming a zine precipuiate in 1 second or less, and “delayec
precipitation” means forming a zinc precipitate between 1 second and up 1o 3 munutes.

{(#622] In prepaning the two components of the composition of the mvention, typically two stock
soiutions are prepared, each stock solution contarmng, respectively TBZH-AA or TBZH-TAG
and acidified cysteine. To prepare the two stock soiutions, several reagents are necessary. The
first component of the stock solution can be preparcd by utihization ot a standard Synthesis
procedure for making TBZH-AA or TBZH-TAG. For example, preparing a TBZH-AA or
TBZH-TAG stock solution mncludes reacting tetrabasic zine halide, ¢.g., tetrabasic zince chloride,
with an amino acid hydrohalide salt, e.g., lysine-HUL, over water. Then, excess msoluble zing

matcrial 1s filtered off to ultimately make a clear solution. This solution 1s then the stock of

¢ &
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TBZC-AA and can be the main active ingredient i component one. Glycerol can be utihzed as a
co-solvent 1 component one as well, In the second component, the acidified cysteme stock
solution can be prepared by erther dissolving cysicing salt wm dilute agueous mneral acid, €.g.,
hydrochloric acid, or cysteine hyvdrohalide, such as cystemne-HCL can be dissolved m water.
Giveerel can also be utilized as a co-solvent i component two.

{3623} A two-component delivery system has been discovered to allow control of zine complex
precipiiation times, The first coraponent comprises TBEH-AA, ¢.g., TBZC-lys. The pH of the
first component 1s alkaline, for example, about 7 to 11, or about & to about 10 or about 9 to about
13,5 or about 9 to 10. The pH of the second component 18 acidic, for example, about 2 1o about 6
or about 2 to about 5 or about 3 to about 6 or about 4 to about 3 or about 4.5 to about 5. The pH

of the sccond component 1s typically achicved by dissolving the cysteine m an acud, ¢.¢., a

e

muneral acid such as a hydrohalide, e.g., hydrochlornic acid, and/or aciditication can be achieved

by dissolving cystemme monohydrohahide, ¢.g., monchydrochloride, m water, preferably

o

deionized water,

{3624} It has been discovered that rapid precipitation of zinc complexes occurs at certain pHs,
cven without dilution. Thus, the pH of the two coraponents when maxed 15 about 4 to about 8, 10
another embodiment about 35 to 8, i another embodiment about 35 fo about 7, in another
embodiment about 5.5 to about 7, and 10 another embodiment about 3.5 to about 6.5. The pH of
cach component 18 tallored to achieve the desired pH upon mixing to resuit the desired rapid rate
of precipitation.

{B025] The first and sccond components are agueous compositions. Typically the first
component will contaim about 10 to about §5% water, 1 another embodiment about 20 to about
83% water, m another embodiment about 20 to about 25% water, and mn vet another embodiment
abo 30 to about 33% water. The second component will typically contain about 14% to about
G5% water, 1 another embodiment about 20 to about3{% water, tn another embodiment about
90% to about 95% water. The amount of water i cach component will vary depending upon
the tinal product form 1 order to achieve the desired concentration when the components are
mixed. For example, denturices typically contain 10 to 25 % total water, mouthwashes typically
contain 50 to 90 % total water, personal care products such as antiperspirants typically contain

10 to 20% total water. The precipitation time and pH values of the mixtures are atfected by
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many factors, inciuding ¢.g., water concentration. More water gencrally ieads to more rapid
precipitation and mgher pH values of the mxture.

{3826] Provided 1s a dual component composition to deliver zing to the body which comprises (1)
a first component comprising 4 zine tetrabasic zine - ammo acid or TAG - halide complex
(TB/H-AA or TBZH-TAG) e.g., TBZ -lys, and (11} a second component comprising cysicine in
frec or 1 orally or cosmetically acceptable salt torm, the first and sccond components being
raamntained separate from cach other until dispensed and combined tor appiication to the body.
The term “body” includes any site on the body where 1t 1s desirable to deposit zine ons, €.¢.,
ckin, m particular pores of sweat glands, and the oral cavity, i particular soft and hard {teeth)
tissues. The compositions may be oral care products, ¢.2., dentifrice or mouthrinse, or personal
carc products, such as antiperspirants, hiquid hand soap or body wash, and skin lotions, crcams
and conditioners.

(G827} Upon application of the compostition of the mvention the first component, or component
one, containing TBZH-AA or TBZH-TAG 1s mixed with the second component, or component
two, containing acidified cysteine. The weight ratio of component one:component two after
raang 15 typically about 1:1, but can vary somewhat depending on the compositions of the
specitic components and the specific dispensing means used, for cxample, about 5:1 to about 1:3,
in another ernbodiraent about 1:2 to about 2:1.

{(3828] The dual component TBZH-AA or TBZH-TAG /cysteine combination 18 usctul in oral
care products, for cxample dentifrice or mouthrinse. A dual component formulation comprising
the TBZH-AA or TBZH-TAG /cysteme combination provides an effective concentration of zing
wons to the cnamcl, thereby protecting against crosion, reducing bacterial colomzation and
biofilm development, and providing enhanced shine (o the teeth., Moreover, upon mixing and
use, the formulation i1s diluted and provides a stabilized precipitate that plugs the dentinal
tubules, thereby reducing the sensitivity of the teeth, Whale providing efficient dehvery of zinc 1o
comparison to formulations with msoluble zine salts, the formulations comprising the TBZH-AA
or TBZH-TAG /cysteine combmnation do not exhibit the poor taste and mouthieel, poor Huoride
delivery, and poor focaming and cleaning associated with conventional zing-based oral care
products using soluble zine salts,

{3829] Further provided are methods of using such composiions, ¢.g., methods of reducing

sweat comprising applying the compostition to skin, methods of killing bacteria comprising
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contacting the bacteria with the composition, and methods of treating or reducing dental
hypersensitivity, erosion, and plague, compnsing appiving the composition o the teeth, as well
as methods of making such compositions. In the methods of the mvention the two components of
the composition of the mvention are mixed and applied to the body, e.g., skin or oral cavity, The
mixing is typically performed just before or during application to the body s that upon
appiication to the body the precipitate 1s formed at the desired site, ¢.g., at pores of sweat glands
or at the openings of dentimal tubules. In one embodiment the two components are mixed dunng
appiication, ¢.g., brushing with a dentifrice where the two components are appiied t© a
toothbrush which are mixed during brushing. The methods of the mvention takes advantage of
the property of the precipitate being formed i 3 minutes or less after mixing to deliver maximal
amount of zinc to the desired body siies.

{3838} In one embodiment, glyveerol 1s added to the first component, second component or both

which results in delay of precipitate formation, typically a delay of about 1 to 20 seconds, 1 one

A

embodiment about 1 to 10 seconds, 1n another embodiment about 1 to 5 seconds, and i another

.

cmbodiment about 1 to 3 seconds, as compared to a control formulation without giycerol. In
addition to delaying precipitation, the glveerol can also function as a humectant,

{3631} The mixing can resuit in precipitation without dilution; however, dilution with water or
an aqueous fthud such as saliva or sweat generally enhances precipitation.  In a particular
cmbodiment, a two component system 18 provided wherein a first component comprises the
TBZH-AA or TBZH-TAG complex and the second component comprises cystemne. In the two-
component system, two contamners or chambers are provided contamming the respective
components. The cysicine 18 present in an amount ctfective to result 1 rapid precipitation
{instant or delayed) when the two components are mixed together. In the delayed precipitation
cmbodiment, just before or during usc and application, the two components arc mixed whereby
the precipitate does not form while mixing, but does form at the desired body location upon
appiication. The two component system 1 particularly advantageous to maxinize the amount of
precipitation at the desired site during use, ¢.g., at dentinal tubules, tooth surtface, pores of sweat
clands, and the like.

{3332] The dual component compositions of the present mvention, ¢.¢., dentifrices, body washes
or mouthrinses, are packaged in a suilable dispensing container im which the components are

mamtained physically separated and from which the separated components may be dispensed
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synchronously, €.2., as a combined ribbon for application to a toothbrush. Such containers arc

known m the art. An example of such a contamer 1S a two compartment dispensing container,

such as a pump or a tubg, having collapsibie sidewalls, as disclosed v ULS. Pat. No. 4,487,757

and 4,687,663, wherein, the tube body is formed from a collapsible plastic web such as

polyethylene or polypropviene and 1S provided with a parbition within the contamner body

defining scparate compartments m which the physically separated components are stored and

from which they are dispensed through a suitable dispensmg outlet.  For mouthwashes or

mouthrinses, the two components can be delivered by two separate chambers of a bottic mto a

mixmg cup. Upon mixing, the muxture can be transferred to a human mouth and a rinse ¢an be

carried out. When the components are dispensed, they will mix in the mixing cup forming a

shehtly delayed precipifate that will react with appropriate kinetics as to cnsure all precipitation

torms within the mouth.

{30833] Provided 1s, 1n a first cmbodiment, a dual component composition (Composifion 1}

comprising {1} a first component comprising a tetrabasic zinc-anuno acid or TAG-hahide complex

and {11} a sccond component comprising acidified cysteine i free or in orally or cosmetically

acceptable salt form, wherein the two components are maintaimned separate from cach other uniil

dispensed and combined for application to the body, ¢c.g.,

1.1, Composition 1 wherein the tetrabasic zinc hahde 1s TBZL,

1.2, Composition § or 1.1 wherein the amino acid source 18 at least one of a basic amino acid,
lysine, arginine, and glycine.

t.3. Any of the foregoing compositions, wheren the trialkvl glycine 15 a8 -0y alkyl glycine
or trimethyl glycine,

1.4, Any of the foregoing compositions wherein the pH of the first component s 7 to 11 or X
to 10 or ¥ 1o 10; and the pH of the second componentisdto 8 or 3.5 07 or 5.5t0 6.3,

1.5, Any of the foregomg compositions wheremn the two components are rmixed and the pH of
the resulting mixture s Sto 8or 3.5 10 7.

1.6, Any of the foregoing compositions wheremn the first component contamns § to 30% or 20
to 43% glycerol; or the second component contaims § to 50% or 28 to 40% glycerol.

1.7. Any of compositions |.-1.6 wherein the first component contams U io 50% or 20 to 40%

glycerol; and the second component contains 0 to 50% or 20 to 40% glycerol.
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Any of the forcgoing compositions wherein the zine amino acid halide 18 made by
combmning TBZX with an armino acid.

Any of the foregomg Compositions which upon diution with water, provides a
precipitate comprising zine oxide m compiex with cystemne, and optionally additionally
comprising zinc oxide, zinc carbonate, and mixtures thereot,

Any of the forcgoing compositions wherein the fotal amount of zine present in the
composition when the two components are muxed is about 0.2 to about 9%, or about §.6%
to about 1% or about 2%to about 3% by weight of the total composition.

Any of the foregoing composition the about of zine present i the first component 18
about 0.6% to about 2%, or about 8.8% to about {.5% or about 1% to about 1.2% by
weight of the first component.

Any of the foregoing compaositions wherein the ratio of zinc to ¢ysteine is from about 5:1
to about 10:1 by weight of the total composition.

Any of the foregomng compositions, wherein the cysicing 1S a cysieing hydrohahide,
optionally cysteine hydrochloride.

Any of the foregoing corapositions wherein a zing precipitate forms within 30 seconds, or
i sccond to 30 scconds, or 1 to 13 seconds or 1 to 3 scconds afier mixing the two
COTMPONCONISs.

Any of the foregoing compositions further comprising an orally or cosmetically
acceptable carrier i the first component, second componcent or both.,

Any of the forcgoing compositions further comprising an orally or cosmetically
acceptable carmier, and which 18 an oral carc product sclected from denfifrice or
mouthwash, or a personal care product, selected from antiperspirants, deodorants, Lquid
hand soap, body wash, dermal lotions, dermal creams, and dermal conditioners.

Any of the foregoimg compositions wheremn the first component contains about 10% to
about 85% water, or about 20 to about 85% water, or about 20 to about 25% water, or
about 30 to about 33% waiter; and the second coraponent contains about 10% fo about

$95% water or about 20 to about 30Y% water, or about 40% to about 5% water.

{3334] Provided 15 a method of making composiiion 1, ¢t seq. comprising (1) combining 4 zing

100 source, an aming acid or TAG source, a halide source (wherem the halide source can be part

of the zine 1on source, the amino acid or TAG source, or a halogen acid), m a flud (¢.g.,

10
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aqucous medium optionally containing ghycerol, optionally 1solating the complex thus formed
solid form and placing the material thus formed mto a first contamner, (1) placing Cysteme
optionally with glycerel, and optionally with a hydrohalide, m a second container physically
scparate from the first contamner. Either or both of the matenals m the scparate contamers can
optionally be combined with a cosmetically or orally acceptable carrier.
{3835] Provided 18 a composition {(Composition 2} which 15 an antiperspwrant or deodorant
product compnising (1} a first component comprising a tetrabasic zimmc-ammo acid or TAG-hahde
complex and (11} a second component comprising aciditied cysteine in free or in orally or
cosmetically acceptable salt forrn, wherem the two components are maintained separate from
cach other until dispensed and combined for application to the body, and wherein gither or both
components additionally comprise a cosmetically acceptable carrier, ¢.2. m accordance with any
of the scopes of Composttion 1, ef seg. , ¢.8.

2.1, Composition 2 which, upon muxing and usc, provides a preciputate to the skin, comprising
7ine oxide w complex with cysteine, and optionally additionally comprising zinc oxide,
7zine carbonate, and mixtures thercof,

2.2, Covoposition 2 or 2.1 wherein fetrabasic zine hahde complex s TBZC, optionally
hydrate form.

2.3. Composition 2 or 2.1 wherem the cosmetically acceptable carner comprises one of more
mgredients sclected from  water-solublie alcohols {(such as . aicohols mcluding
cthanol); glycols (including propylene glyeol, dipropyiene glycol, tripropyiene glycol and
muxtures thercot), glycertdes {inchuding mono-, di~- and triglycenides), medium to long
chain organic acids, alcohols and esters; surfactants (mcluding cmulsifying and
dispersing agents); additional aming acids; structurants (including thickeners and gelling
agents, for cxample polymers, silicates and stlicon dioxide); emollients; fragrances; and
colorants (imcluding dyes and pigments).

2.4, Composttion 2, 2.1, or 2.2 wherein the compostiion is in the form of an acrosol
antiperspirant spray,

[(3836] Also provided are methods of reducing perspiration comprising mixing both components

and applving an antiperspirant cffective amount of any of Composition 2, ef seqg. to the skin,

methods of reducig body odor comprising muxing both components and applying a deodorant-

etiective amount of any of Composition 2, ef seqg. to the skin, and mcthods of killing bactenia

il
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comprising mixing both components and contacting the bactenia with any of Composition 2, ef
seg. For exarople, provided 1s (i} a method {or controllimg perspiration comnprising rmxing both
components and applving to skin an antiperspirant effective amount of a tormulation of any
embodiment ecmbraced or specifically described herein, e.g., any of Composition 2, ef seqg.; and
{11} a method ftor controlling odor from perspiration or bacteria on the skin, comprising mixing
both components and applying to skin a deodorant cffcctive amount of a formulation of any
cmbodiment embraced or specitically described herein, e.g., any of Composition 2, ef seq.

{08371 Provided 15 a method of making an antiperspirant or deodorant comprising {1) a first
component comprising a fetrabasic zine halide and (11) a second component physically separate
from the {irst component comprising cysteine in free or cosmetically acceptable sait form, ¢.g.,
any of Composition 2, ¢f seqg. comprising combining 4 cosmetically acceptable carrier, and
optionally glycerol, with zine aming acid halide in the first component, and/or with cysieme m
the second component.

[3838] Also provided 1s (1) the use of any of Composttion 2, ef seg. to kull bacteria, reduce
perspiration, and/or reduce body odor; and (111} any of Composition 2, ef seqg. for use in killing
bacteria, reducing perspiration, and/or reducing body odor,

{3039 Also provided 1s the use of cysteine in the manufacture of an antiperspirant or deodorant
tormulation, e.g., a formulation according to any of Cormposition 2, ef seg.

{3648} In making Composition 2, ef seg. the tetrabasic zinc-amino acid halide and cystemne n
frec or cosmctically acceptable salt formm can be mcorporated mto a suitable, cosmetically
acceptable base, for example a spray, acrosol, stick, or roli-on {or application to the underarm
wherein the first and sccond components mix when forming an aerosol or when contacted
through a nozzic or other dispensing means. Following application, m the presence of charged
molecules such as proteins found on the skin, the salt will flocculate, forming plugs which block
sweat release.  Additional water from sweat can moreover didute the formulation, causing the
compicx to decompose, resulting in a precipitate composed primarily of zinc oxide i compiex
with cysieine, which can reduce sweat and odor as described above.

(0841} As used heremn, the term antiperspirant can refer generally to any product that can form a
plug m a pore to reduce sweating, ichuding those maternals classified as antiperspirants by the

Food and Drug Adminustration under 21 CFR part 330, H 18 understood that antiperspirants may
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also be dcodorants, particularly i the case of the described compositions, as zine has
antibacterial properties and thus mhibits odor-causing bacteria on the skin.
{38421 Also provided 1s a composition {({Composition 3) which 18 a personal care product scliected
trom biguid hand soap, body wash, dermal lotions, dermal crecams, and dermal conditioners
comprising {1} a first component comprising a tetrabasic zinc-amine acid or TAG-halide compliex
and (i1} 4 sccond component comprising acidified cysteine m frec or in orally or cosmetically
acceptable salt form, wherein the two components are maintaimned separate {rom cach other uniil
dispensed and combined for application to the body, and wherem cither or both components
additionally cormprise a cosmetically acceptable carner, ¢.g. m accordance with any of the scopes
of Composition 1, ef seq., ¢.8.

3.1, Composition 3 which, upon mxture of both components and use , provides a precipitate
to the skin, comprising zine oxide m complex with cysteme, and optionally additionally
comprising zinc oxide, zine carbonate, and maxtures thercof,

3.2, Composition 3 or 3.1 comprising the tetrabasic zinc halide complex in an amount of 1 1o

10 % by weight of the total composition.

(3
52

Any of the foregomng compositions, whereim a total amount of zime present in the total

composition 18 §.1 to 8 weight %, or 8.1 to 2 or (.1 to | weight %.

3.4. Agny of the foregomg compositions, wherem the cysteine 1§ a cysieine hydrohahde,
optionally cysteine hydrochloride.

3.5. Any of the forcgomng compositions wherein the cosmetically acceptable carrier comprises
one or more mgredients selected from water-soluble alcohols {(such as O 5 alcohols
mnciuding cthanol), glyvcols {includimg propylenc glycol, dipropylene glycol, tripropyicne
olycol and muxtures thereof); glycerides (including mono-~, di~ and tniglycerides); medium
to long chain organic acids, aicohols and esters; surfactants (inchuding emulsitying and
dispersing agents); additional amnmno acids; structurants (ncluding thickeners and gelling
agents, for examplc polymers, silicates and silicon dioxide}; emoliients; fragrances; and
colorants (including dyes and pigments).

3.6.  Any of the foregoing compositions, wheremn the cosmeticaily acceptable carrier

COMPriscs One or more nomonic surfactants, for example non-ionie surfactants seiected

z

fromy amine oxide surfactants (e.g., fatty acid amudes of alkyl amines, for cxample

Y

lauramudopropyidimethviamine  oxade, mynstanudopropvianune oxide and  nuxiures
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thereot), alcohol amide surfactants {e.p., fatty acid amdes of ailcohiol anunes, e.g.,

cocamude MEA  {cocornonoethanol i’-i’ii‘s‘ii.{ifﬁ};h polvethoxviated  surfactants  {¢.g

q
. N

polvethoxviated denvatives of esters of fatty acids and polyols (for exampic glveois

twwwh
-
r

glyveerols, saccharides or sugar aleohols), for example polysorbates or PEG-120 mcthyl
piucose digieate ), and combinations thereot.

Any of the foregoing compostiions wherein the cosmeticaliy aceeptable carrier Comprises
an amomc surtactant, ¢.g. selected frown sodium lauryl sulfate and sodurn ether lauryi
sulfate.

Any of the toregoing compositions wherein the cosmetically acceptable carner cormprises
watcr, an anionic surfactant, ¢.g., sodium laurcth sulfate, a viscosity modifying agent,
.¢., acrylates copolymer, and a zwitterionic surfactant, ¢.¢., cocanudopropyl betame.
Any of the foregoing compositions wherein the cosmetically accepiable carrier 1S
substantially free of antonic surfactants.

Any of the foregoing compositions wherein the cosmetically acceptable carrier comprises
watcr, quaternary anunonium agents {e.g. cetrimonium chionde}, humectant {(C.g
giycerin}, and non-tonic surfactant {¢.g., selected from ammne oxide surfactants {e¢.g.,
lauramidopropyidimethviamine oxide mynstanudopropyviamine oxide and nuxturcs
thercot), alcobol ammde surfactants (e.g., cocamude MEA {(cocomonocthanolarmde)),
poivethoxvlate surfactants {c.g. PEG-120 methyl ghlucose dioleate), and combinations
thereot).

Any of the foregoing compositions, wherein the cosmetically acceptable carrier
comprises an antibacterially effcctive armmount of a non-zinc antibactenal agent, ¢.g., an
antibactertal agent selected from triclosan, triclocarban, chloroxvienol, herbal extracts
and cssential oils {¢.g. rosemary extract, tea ¢xtract, magnohia extract, thymeol, menthol,
ucalyptol, geramiol, carvacrol, citral, hmokuol, catechol, methyl salicylate,
epigaliocatechin gallate, cpigaliocatechin, gallic acid), bisguanide antiseptics (e.g¢
chlorhexidine, alexadine or octenidine), and guaternary ammonium compounds {(¢.g.
cetyvlpyridiniom chlonide (CPC), benzalkonmum chloride, tetradecvipynidinium chioride
(TP}, N-tetradecyl-d-cthylpyridimium chlonide {(TDEPC)); and cornbimations thercof; for

examplie an antibacterially effective amount of benzalkonium chioride.
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3.12.  Any of the foregomng compositions which has pH of about 5 to about ¥, or 5 to 7, when
the two components are mixed.

3.13.  Any of the foregomg compositions comprising ingredicnts as follows:
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wherem the formulation 18 1o a contamer that has a divided chamber; one chamber contamning the
above base with cysteine and the other contamning the above basc with TBZ{-lys.
{3843} Also provided are methods of killing bacteria comprising mixing both components and
contacting the bacteria with an antibacterially effective amount of the mixture, ¢.g., with any of
Composition 3, ef seq., tor exarople, methods of treating or reducing the incidence of topical skin
infections, for example wnfections by Stapaviococcus aureus and/or Streptococcus pyogenes, as
well as to treat or reduce the mmcidence of acne, comprising washing the skin with an
antibacterially effective amount of a TBZH-AA or TBZH-TAG and cysteine, ¢.g., with any of
Composition 3, ef seqg., and water.
{3044] Also provided 15 a mcthod of makimg a personal care compnising (1} a hirst component
comprising a tetrabasic zinc-aming acid halide and (11) a second component physically separate
trom the first component comprising cysteme 1 frec or cosmetically acceptable salt form, ¢.g.,
any of Composition 3, ef seg. comprising combinmg a cosmetically acceptable carrigr, and
optionally glycerel, with tetra basic zine ammno acid hahde m the first component, and/or with

cvsteine 1o the second component.
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{(845] Also provided 1s (1) the use of a dual component composition contamning TBZH-AA or
TBZH-TAG coropiex and cysteme, ¢.g., any of Composttions 1, ef seqg., to kill bactena, to
protect the skin, ¢.g., from bacteria or to provide a visual signal when washing; (11} the use of a
TBZH-AA or TBZH-TAG and cysteine in the manufacture of a composition, any of
Compositions 1, ef seq., to kil bactenia, to protect the skin, or to provide a visual signal when
washing, and (111} TBZH-AA or TBZH-TAG and cysteine, ¢.g¢., any of Compositions |, ef seq.,
tor use to kill bacteria, to protect the skin, or to provide a visual signal when washing,

{3046] For exampic, in one embodiment, cither the first component comprising the tetrabasic

zine habide~- amino acid complex or the second component comprising the cysteine, or both are

mixed with conventional commercial hiquid hand scap formulation ingredients comprising

surtactants and optionally benzalkonium chloride. Upon mixang both componcents and dilufion a

white precipitate 15 mstantancousiy formed. Thus, the composition of the wmvention can provide

a visual/scnsory tfrigger for the washmg process. The precipitate, composed of ZnQ stabilized by

cysteine, 1s deposited on skin and thus enhances the antimicrobial etfect of the LHS.

{3847} Also provided 15 a composition {(Composttion 4) which 18 an oral care product, ¢.g., a

dentifnice or mouthrimse, comprising (1) a first coraponent comprising a tetrabasic zinc-armno

acid or TAG-halide complex and {11} a second component comprising acidified cysteine n free
or i orally or cosmetically acceptable salt torm, wherein the two components are mamtained
separate from cach other until dispensed and combined for application to the oral cavity, and
wherein cither or both components additionally comprise an orally acceptable carrier, ¢.g.

accordance with any of the scopes of Composttion 1, ef seq., e.2.;

4.1, Composition 4 1n the form of a dentifrice which upon muxing and application to the tecth
provides a precipitate to the tecth, comprising zine oxide in complex with cysteine, and
optionally additionally comprising zinc oxide, zinc carbonate, and mixtures thereof,

4.2. Covaposttion 4 or 4.1 1o the form of a dentifrice wherein the tetrabasic zme- amino acid
halide compicx 1s present in an effective amount, ¢.g., i an amount of §.5-4% by weight
of zin¢, e.g., 1-3% by weight of zinc of the total composition, and wherein the orally
acceptable carrier 18 a denfifrice base.

4.3.  Any of the foregomg compostiions 4-4.3 1 the form of a dentifnice, wherein the orally
acceptable carricr 1S a dentifrice base comprising an abrasive, ¢.g., an eifective amount of

'

a silica abrasive, ¢.o., 10-30%, ¢.g., 20%.

id
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Any of the foregoing composiiions wherein the tetrabasic zine amino acid halide complex
1s present i an effective amount, ¢.g., 1w an amount of 0.1-3% by weight of zing, e.g.,
(3.2-1% by weight of zinc of the total compostiion.

Any of the foregoing compositions, wheremn the cysteme 18 a cysteme hydrohalide,
optionally cysteine hydrochloride.

Any of the forcgoing compositions further comprising an effective amount of a fluoride
100 Souree, ¢.g., providimg 300 to 3000 ppm fluonide based on the total composition.

Any of the foregoing compositions further comprising an cffective amount of fluornide,
c.g., wherem the fluonde 15 a salt selected from stannous fluoride, sodium fluonde,
potassium fluoride, sodium monofluorophosphate, sodium fluorosiiicate, amimonium
fluorosilicate, amme fluonde {(e.g., N'-octadecyhrimethyviendiamine-N,N,N'-  iris{2-
ethanol}-dinydrotiuonde), ammonmum fluonide, ttanmum fluornide, hexatluorosuifate, and
combinations thereof,

Any of the preceding compostiions comprising an etfective amount of one or more alkali
phosphate salts, ¢.g., sodium, potassium or calcium salts, ¢.g., selected from alkalt dibasic
phosphate and alkali pyrophosphate salts, ¢.g., alkaii phospbate salis selected from
sodium phosphate dibasic, potassium phosphate dibasic, dicalciim phosphate dihydrate,
calcium  pyrophosphate, tetrasodium  pyrophosphate, {etrapotassium  pyrophosphate,
sodium tripolyphosphate, and mixtures of any of two or more of these, ¢.¢., I an amount
of 1-20%, ¢.g., 2-8%, ¢.g., ca. 3%, by weight of the composition.

Any of the foregomg compositions comprising buffering agents, ¢.g., sedium phosphate
butter {¢.g., sodium phosphate monobasic and disodium phosphate).

Any of the toregoing compositions comprising a humectant, ¢.g., selected from sorbitol,
propviene glycol, polvethylene glycol, xviitol, and nuxtures thercof. Any of the
preceding compositions comprising one or more surfactants, ¢.g., selected from anionic,
cationic, zwiticrionic, and nonionic surfactants, and mixtures thereot, ¢.g., comprising an
avyoric surfactant, ¢.g., a surfactant selected {rom sodwum lauryl sulfate, sodium cther
lauryl sultate, and muxtures thereot, e.g. in an amount of from §.3% to 4.5% by weight,
c.g. 1-2% sodium lauryl sultate (SLS); and/or a zwitterionic surfactant, for exampic a
betaine surfactant, for example cocamidopropyibetaine, ¢.g. 1n an amount of from 3.1%

to 4.53% by weight of the total composition, ¢.g. 0.5-2% cocamidopropylbetaine.

. oy
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Any of the preceding compositions further comprising a viscosity modifying amount of
one or more of polysaccharide gums, for example xanthan gum or carrageenan, silica
thickener, and combinations thereof.

Any of the preceding compositions further comprising flavoring, fragrance and/or
coloring.

Any of the forcgoing compositions comprising an effective amount of one or more
antibacterial agents, lor example comprising an antibacterial agent selected tfrom
halogenated diphenyl cther {e.g. triciosan), herbal cxtracts and essential ois (e.g.,
rosemary extract, tea exiract, magnohia exiract, thymoi, menthol, cucalyptol, geraniol,
carvacrol, citral, hinokitol, catechol, methyl salicylate, epigaliocatechin pallate,
cpigaliocatechin, gallic acid, nuswak cextract, sca-buckthorn c¢xtract), bisguanide
antiseptics {¢.g., chlorhexidme, alexiding or octemdine), quaternary ammomum
compounds  {ec.g., cetylpyridimum  chlonde {(CPC), benzalkonmium  chlonde,
tetradecyipyridimium chioride (TPC), N-tetradecyi-4-cthylpyridintum chioride (TREPC)),
phenolic antiseptics, hexetidine, octentdine, sanguinaring, povidone iodine, delmopino,
salifluor, metal 1ons {¢.g., zine salts, for example, zane ciirate, stannous salts, copper salts,
iront salts), sanguinarine, propolis and oxygenating agents {¢.g., hydrogen peroxide,
buftered sodiurmn peroxyborate or peroxycarbonate), phthalic acid and s salis,
monoperthalic acid and its salts and csters, ascorbyl stearate, olcoyl sarcosine, alkyl
sulfate, dioctyi sulfosuccinate, sabicylanilide, domuphen bromide, delmopinol, octapmol
and other pipeniding derivatives, nicin preparations, chlortte salts; and muxtures of any of
the foregomyg; ¢.g., comprising triclosan or cetylpyridiniura chloride.

Any of the foregoing composttions comprising an anfibactertally eftective amount of
triclosan, ¢.g. 8.1 -0.5%, ¢.¢. 0.3% by weight of the total composition.

Any of the preceding composibions turther comprising a whitemng agent, ¢.g., a sclected
from the group consisting of peroxides, metal chlorites, perborates, percarbonates,
peroxyacids, hypochliontes, and combmations thereof,

Any of the preceding compositions further comprising hydrogen peroxide or a hydrogen
peroxide source, ¢.¢., urca peroxide or a peroxide salt or complex (e.gz., such as

~

peroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or persulphate salts; for
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cxample calcium peroxyphosphate, sodium perborate, sodium carbonate peroxade,
sodium peroxyphosphate, and potassium persulfate);
Any of the preceding compositions further comprising an agent that iterferes with or

srevents bacterial attachient, e.¢.. solbrol or chitosan.

<

Any of the preceding compositions further comprising a source of calcium and phosphate
selected from (1) calcium-glass complexes, ¢.¢., calcium sodium phosphosilicates, and (11)
calcium-protem complexes, ¢.¢., casemn phosphopeptide~-amorphous calciurn phosphate
Any of the preceding compostiions further comprising a soluble calcium salt, e.¢.,
selected from calciurn sultate, calerum chloride, calcium nitrate, calcium acetate, caicium
lactate, and combinations thereof.

Any of the precedimg compositions further comprising a physiologically or orally
acceptable potassium salt, e.g., potassium nitrate or potassium chloride, 1 an amount
cffective to reduce dentinal sensitivity,

Any of the foregomg compositions further comprising an anionic polymer, ¢.g., a
synthetic anionic polymeric polycarboxviate, e¢.g., wherein the anionic polyvmer is
selected from 1:4 to 4.1 copoivmers of maleic anhydnde or acid with another
poivmerizable cthylenically unsaturated monomer; ¢.g., wherein the anionic polymer is a
methyl vinyl ether/maleic anhydnde (PVM/MA) copolymer baving an average molecular
weight (MLW ) of 30,000 to 1,000,000, c.g. 300,000 to 800,000, c.g., wherein the anionic

polymer 1s 1-5%, ¢.g., 2%, of the weight of the total composition.

flavoring.

Any of the foregomg compositions, wherein the pH of the total composition atter mixing
18 approximaicly 4o 8 or Sto 7.

Any of the foregoing composttions n the form of an oral gel, whereim the amimo acid 18
fysing and the halide 1s chioride, 1 an amount to provide 8.1 — &%, ¢.¢., 8.5% zinc by
weight, and further comprising hurnectant, ¢.g., sorbitol, propylene glycol and muxtures
thereot, ¢.g., 1 an amount of 43-65%, c¢.g., 50-00%, thickeners, ¢.g., cellulose
derivatives, ¢.g., sclected from carboxymethyl cellulose (CMC), tnimethyl cellulose

{TMC) and mixtures thereot, e.g., m an amount of 8.1-2%, sweetener and/or Hlavorings,

and water, ¢.g., an oral gel compnising
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- Ingredients VG a
Sorbitol 1 40-60%.0g,50-55%
iBfii‘wﬁw‘«ﬁﬂ?énwﬂﬁm

Cysteine 0.02 - 0.5%, g, 0.1% ‘
- Carboxymethy] celtulose (CMC) and |
- Trnmethyl celtulose (TMO) - 0.5-19%, ¢.g., U.7%
- Flavormg and/or sweetener F 0.01-1%
' Propylene {(slyeol i -53%, e.g., 3.00%

wherein the formulation 18 1n @ tube that has a dual chamber system that separates one sude from

the other; or, the system has a high enough density difference that allows for almost complete

separation of the two stocks or components,

4.25. Any of the forgoing compositions for use to reduce and mhibit acid crosion of the
enamel, clean the teeth, reduce bacterially-generated biofilm and plaque, reduce
gingivitis, inhibit tooth decay and formation of cavities, and reduce dentinal
hypersensitivity.

{3848] The dentifrice of the mvention can be placed 1in a dual chamber tube, cach chamber
containing one of the respective compounents. Each component can contain a dentifrice base, e.g.,
a gel base, as well as either cystemne or TBZH-AA or TBZH-TAG. When the tube 15 squeczed
both reagents will come out at the same time and nmuxing will take place w-vitro while brushing
with the aid of the dentifrice base.
{3849] Also provided are methods to reduce and inhibit acid erosion of the cnamel, clean the
teeth, reduce bactertally~gencrated biofum and plague, reduce gingivitis, inhibit tooth decay and
tormation of cavitics, and reduce dentinal hypersensitivity, comprising nuxing both components
and applying an cttective amount of a composition, ¢.g., any of Composition 4, ¢f seg. to the
teeth, and optionaily then rinsing with water or aqueous solution sufficient to enbance
precipitation of zinc oxide m complex with cysteme frorm the composition.

{3850] Also provided 1s a method of making a an oral carc product, ¢.g., a denfifrice or

mouthrinse, comprising (1) a first coraponent comprising a tetrabasic zinc-amuno acid hahde and

{11} a second component physically separate from the first component comprising cysteimne 1o {ree

or cosmetically acceptable salt form, ¢.g., any of Composition 4, ef seg. comprising cormbining

an orally acceptable carrier, and optionally glycerol, with zine aming acid halide 1w the first

component, and/or with cysteine i the sccond component,
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{3653] For cxample, in various ecmbodiments, provided are mcthods to (13 reduce
hypersensitivity of the teeth, (1) {o reduce plague accumulation, (ny) reduce or mhibit
demneralization and promoeie remincralization of the teeth, (v mhibit microbial biofdm
formation in the oral cavity, (v) reduce or mhubit gingivitis, {(vi) promote healing of sores or cuts
in the mouth, {(vi1) reduce levels of acid producing bacteria, {(vit} {0 mcrease relative levels of
non-cariogenic and/or non-plague forming  bactena, (ix) reduce or mhibit formation of dental
caries, (X}, reduce, repair or wmhibit pre-carious lesions ot the enamel, e.g., as detected by
quantitative hght-induced fluorescence {((JLF) or glectrical caries measurement (ECM), (xi1) treat,
relicve or reduce dry mouth, (i) clean the teeth and  oral cavity, {(xm) reduce crosion, {xiv)
whiten tecth; {xv} reduce tartar build-up, and/or {(xvi} promote systemic health, mcluding
cardiovascular health, ¢.g., by reducing potential for systemuc infection via the oral tissucs,
comprising mixing both components and applying any of Compositions 4, ¢f seg. as described
above to the oral cavity of a person in need thercot, ¢.g., one or more times per day. Also
provided are Compositions 4, ef seg. for use 1n any of these methods.

{3652) Also provided s the use of (1) a TBZH-AA or TBZH-TAG complex, and (i1} cysteine n
free or orally acceptable salt form i the wanufacture of an oral care composifion, ¢.g., 1
accordance with any of Compositions 4, ef seq..

[B853] Also provided 1s the use of (1) a TBAH-AA or TBZH-TAG complex, and {11} cysteine i
free or orally acceptable salt form, to reduce and mnhibit acid crosion of the cnamel, clean the
teeth, reduce bacterially-generated biofiim and plague, reduce gingivitis, mhibit tooth decay and
tormation of cavities, and/or reduce dentinal hypersensitivity.

{38654] In one cmbodiment, the TBZH-AA or TBZH-TAG complex 1s prepared at room
temperature by muxing the precursors i an aqueous solution, The in sifie tormation provides
case of formuiation. The precursors can be uscd instead of first having to form the salt. In
another embodiment, the water permutting formation of the salt from the precursor comes from
water (e.2., rinsing water, saliva or sweat, depending on the application) that comes into contact
with the composition wn the course of use.

[B855] In some embodiments, the total amount of zinc 1 the composition 18 .05 t0 8 % by
weight of the total composition. In other embodiments, the total amount of zinc 15 at lcast 0.1, at
icast .2, at ieast .3, at least .4, at least .5, or at least 1 up to &% by weight of the total

composition. In other embodiments, the total amount of zinc 1 the composition 18 less than 3,
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icss than 4, less than 3, less than 2, or less than 1 to 0.03% by weight of the total composition.
For example, the zinc content may be 2-3%.

{3856} In certain embodiments, the TBZH-AA or TBZH-TAG complex is anhydrous for
dentrifice compositions that contamn less than 10% water by weight, By anhydrous, there 1s fess
than 5% by weight water, optionally less than 4, iess than 3, less than 2, less than 1, less than 0.5,
lcss than 0.1 down to 0% by weight water, When provided m an anhydrous form, precursors of
tetrabasic zme amnmoe aciwd balide complex, c¢.g., TBZLC and lyvsine hydrochloride, will not
significantly react. When contacted with a sufficient amount of water, the precursors wiil then
react to torm the deswred salt which upon turther dilution with use torms the desired precipitate
on the skin or teeth.

{BOR7T] Amino Acids: The arnmo acid in the TBZH-AA corplex can a basic amuno acid. By
“basic amuno acid” 183 meant the naturally occurring basic amino acids, such as arginineg, lysing,
and histidine, as weil as any basic amino acid having a carboxyl group and an amino group in the
molecule, which 1s water-soluble and provides an agueous selution with a pH ot 7 or greater.
Accordingly, basic amino acids mciude, but arc not lmited to, arginineg, lysine, citrulline,
ornithine, creatine, histidine, diaminobutanoic acid, diamipoproprionic acid, salts thereof or
combinations thereof. In a particular cmbodiment, the basic amino acid 1s lysine. The basic
amuino acids for use 1 making zine amuno acid halide complex are generally provided in the form
of the halide acid addition salt, ¢.g., a hydrochloride. The compositions also comprise cysteing
in free or orally or cosmctically acceptable salt form. By “orally or cosmetically acceptable salt
form’ 1s meant a salt form which s safe tor admumistration to the oral cavity or skin respectively
it the concentrations provided, and which docs not mterfere with the biological activity of the
zinc. In a particular embodiment, the cystemne s admmsstered m free form. Wherever weights
arc piven for amounts of amino acids in formulations herein, the weights are generally provided
1o terras of the weight of the free acid unless otherwise noted.

{B858] In general, the optional mgredients described herein can be present in the first
component, the second component or both.

{B859] Glycerof

{3860] Glyceerol or glveernn 1s an optional mgredient in the first and/or second component of the
composition. It has found that the presence of glycerol can delay the precipitation of the TBZH-

AA coraplex when the two components are miuxed. Glyceerol can also act as a humectant,
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{B861] Cvsteine

{3862] The compositions also comprise cysteine in free or orally or cosmetically acceptable salt
torm. By “orally or cosmetically acceptable salt form™ 1s meant a salt form which 1s saie for
admurnustration to the oral cavity or skin respectively 1 the concentrations provided, and which
does not nterfere with the biological activity of the zime. In a particular embodiment, the
cystemne 1s administered m free form. Wherever weights are given for amounts of arnino acids o
tormulations herein, the weights are generally provided n terms of the weight of the free acid
uniess otherwise noted. In certain embodiments, the cysteine is a cysicine hydrohalide, such as
cysteine hydrochioride.

{(3663] In compositions comprising an orally or cosmetically acceptable carrier, the carrier
represents all other maternials in the composition other than TBZH-AA or TBZH-TAG complex
(including precursors) and the cysieme. The amount of carrier 1s thus the amount to reach 1003%
by adding to the weight of TBZH-AA or TBZH-TAG complex {(including precursors) and the
protein. By “orally acceptable carrier” 18 meant a carrnier which 18 suttable for use in an oral care
product, consisting of ingredients which are generally recognized as safe for use i amounts and
concentrations as provided m a dentifrice or mouthrinse, for example. By “cosmetically
acceptable carrier” 18 meant a carrier which 1s suttable for use i a product for topical use on the
skin, consisting of mgredicnts which are generally recogmized as safe tor use m amounts and
concentrations as provided 1in a higuid hand soap or body wash, or 1n an antiperspirant product,
for example. Excipients for use in the compositions thus may mclude {or example excipionts
which are “Generally Recognized as Sate” (GRAS) by the United States Food and Drug
Adminstration.

FPersonal Care Fornuilations:

{3864} The term "cosmectically acceptable carrier” thus refers to any formulation or carrier
racdium that provides the appropnate delivery of an etfective amount of the complex as defined
herein, does not intertere with the ceffectiveness of the biological activity of the zinc, and 18
suttable and nontoxic for topical administration to the skn. Representative carriers mclude water,
oils, both vegetable and mineral, soap bases, cream bases, lotion bases, omiment bases and the
like, particularly aqueous detergent carriers, for exaraple hquid hand soaps or body washes. In
one embodiment, the aqueous soap bases are free of or contain less than one percent of anionic

surfactants.  In another embodiment, the cosmctically acceptable carricr contams topically
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acceptable quaternary ammonium compounds. They may additionally nclude buffers,
preservatives, antioxadants, fragrances, emulsifiers, dyes and excipients known or used i the
ficld of drug formulation and that do not unduly terfere with the etfectiveness of the biological

activity of the active agent, and that 1s suthiciently non-toxic to the host or patient. Additives for

e

topical formulations are well-known in the art, and may be added to the topical composition, as
long as they are pharmaceutically acceptable and not deleterious to the cpithelial cells or thewr
tunction. Further, they should not cause detenoration n the stabihity of the composition. For
example, mnert filiers, anti-irritants, tackificrs, oxcipients, fragrances, opacifiers, antioxidants,
oeliing agents, stabilizers, surtactant, emollicnts, coloring agents, preservatives, bufferimg agents,
and other conventional components of topical formulations as arc known in the art.

{3365] In some cases, the personal care composiions comprise ois or moisturizers, which may
not be water sohuble and may be dehivered 1 an emulsion system, wheremn the zinc-lysing
complex would be 1 the water phase of the emulsion. Surfactants for the emulsion formulations
may comprise a combination of nomonic surfactants, for cxample, one or more surfactants
lower, for example sorbitan-fatty acid esiers, such as sorbitan oleates, for example, sorbitan
sesquicicate; and (11} hydrophilic surfactants, ¢.g., having an HLEB of greater than ¥, particularly
a. di~ or fri-alkanoel amines, such as trnethanol anmune; b. polyethoxviated surtactants, for exarple
polyethoxyiated alcohols {esp. polvethoxvlated polyols), polycthoxylated vegetable oils, and
nolyethoxylated silicones, c.g., polysorbate 80, dimethicone polyethylene oxide, and
dimethyimethyl (polyethylene oxide) stloxane. For a water-in-oid emuldsion, the overall HLB of
the surfactant maxture 18 preferably 2-8, 1.¢., there 18 typically 4 hugher proportion of hpophilic
surfactant; whereas for an otl-in~water emudsion, the overall HLB of the surfactant mixture 1s
preferably 8-16.

{3066] The personal care compositions roay also covaprise suitable antioxidants, substances
known to mhibit oxidation. Antioxidants suitable for use n the compositions mclude, but are not
brotted to, butvlated hvdroxytoluene, ascorbic acid, sodiurn ascorbate, calcium ascorbate,
ascorbic  palmitate, butylated  hydroxyamsole, 2,4,5- tribydroxybutyrophenone, 4-
hydroxymethyl-2,6-di-fert-butyiphenol,  erythorbic  acid, gum  guaiac, propyl gallate,
thiodipropionic acid, difauryl thiodipropionate, tert-butylhydroquinone and tocopherels such as

vitarnin E, and the bke, mcluding pharmaccutically acceptable salts and esiers of these
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compounds. Preferably, the antioxidant 1s butylated hydroxytoluene, butviated hydroxyanisole,
propyl gallate, ascorbic acid, pharmaccutically acceptable salts or csters thereot, or mxtures
thereof. Most preterably, the antioxidant 1s butylated hydroxytoluene. These matenals are
avatlable from Ruger Chemucal Co, (Irvington, NI}, When the topical formulations contamn at
lcast one antioxidant, the total amount of antioxidant present s from (.001 to 8.5 wi%,
preferably 0.05 to 0.5 witb, more preferably 0.1%.

{3G67] The pesonal care composttions may also comprise suitable preservatives. Preservatives
are compounds added o a formulation to act as an antimicrobial agent. Among preservatives
known m the art as being cttective and acceptable m parenteral formulations are benzalkoniam
chloride, benzethonium, chiorohexidine, phenol, m-cresoi, benzyl alcohol, methyiparaben,
propylparaben, chlorobutanol, o-cresol, p-cresol, chlorocresol, phenvimercuric  nitrate,
thimerosal, benzoic acid, and various mixtures thereot. See, e.g., Wallhausser, K.-H., Develop.
Biol, bStandard, 24:9-28 (1974} (5. Krager, Basel). Preferably, the preservative 15 selected from
methylparaben, propyiparaben and muxtures thereof. These matenials are avatlable from Inolex
Chemical Co (Philadelphia, PA) or Spectrum Chemicals, When the topical formulations contain
at icast one preservative, the total amount of preservative present 18 from .01 to 0.5 wi',
preterably from (.1 to 0.5%, more preferably from 0.03 to (.15, Preferably the preservative 1s a
mixture of wmethyiparaben and proplybarben 1w a 5/1 rato. When alcohol 18 used as a
preservative, the amount 1s usually 15 to 20%.

{3868] The personal carc compositions may also comprise suitable chelating agents to form
complexes with metal cations that do not ¢ross a lipid bilayer. Examples of suttable chelating
agents mnchude ethylene diamine tetraacetic acid (EDTA), cthylene glycol-bis(beta- armmmocthyl
ether 3-N NN, N -tetraacetic acid {(EGTA) and X-Amino-2-{ (2-amino-5-
mcthylphenoxyymethyl-6-methoxyquinoling-NsN, N, N'-tetraacetic  acid, tetrapotasstum  salt
(QUIN-2). Prelerably the chelating agents are EDTA and cunic acid. These matenals are
avaulable from Spectrum Chemicals. When the topical formulations contain at least one chelating
agent, the total amount of chelating agent present is from 0.005% to 2.0% by weight, preferably
trom  0.03% to 0.5 wit%, more preferably 0.1 % by weight, Care muust be taken that the
chelators do not mitertere with the zine compicx, for cxample by bmndmng zinc, but m the

tormulations tested, low levels of EDTA, for example, have not presented problems.
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{3669} The personal care compositions may alse comprise suitable viscosity mcreasing agents.
These components are diftusible compounds capable of increasing the viscosity of a polyrcr-
countaining solution through the mteraction of the agent with the polymer. CARBOPOL
ULTREZ 10 may be used as a viscostty-increasing agent. These matenials are available from
Noveon Chemicals, Cleveland, OH. When the topical formulations contain at least one viscosity
increasing agent, the total amount of viscosity increasing agent present 1s from 0.23% 10 5.0% by
werght, preferably from 0.25% to 1.0 wit%, and more preferably from 0.4% to 0.6% by weight.
{3070 Liguid forms, such as lotions suitable for topical administration or suttable for cosmetic
application, may mclude a suttabic aqueous or nonagqueous vehicle with bulters, suspending and
dispensing agents, thickeners, penctration cnhancers, and the hike. Sohd forms such as creams or
pastes or the like may mclude, for example, any of the followimng imgredients, water, oil, alcohol
Or grease as a subsirate with surfactant, polymers such as polyethylene glycol, thickeners, solids
and the like. Ligmd or solid formulations may include enhanced dehivery technologics such as
liposomes, microsomes, microsponges and the hike.

{3673} Topical treatment regimens can comprise applying the composition directly to the skin at
the apphication site, from one to several tmoes dady, and washing with water {o tnigger
precipitation of the zinc oxide on the skm.

(0872] Formulations can be used to treat, amchiorate or prevent condifions or symptorus
associated with bacterial infections, acne, inflammation and the like.

Oral Care Formulations:

{30731 The oral care compositions, ¢.g., Composition 4, ¢f seg. may COmprise various agents
which are active to protect and cnhance the strength and integrity of the enamel and tooth
structure and/or to reduce bacteria and associated tooth decay and/or gum disease, including or in
addition to the zinc—amino acid-halide complexes. Effective concentration of the active
wgredients used herem will depend on the particular agent and the dehivery system used. It 1S
understood that a toothpaste for cxample will typically be diluted with water upon use, while a
mouthrinse typically will not be. Thus, an effective concentration of active m a toothpaste will
ordmnarily be 5-13x higher than required for a mouthrinse. The concentration will also depend on
the exact salt or polyrmer sclected. For example, where the active agent 1s provided 1o salt form,
the counterion will affect the weight of the salt, so that it the counterton s heavier, more salt by

weight will be required to provide the samce concentration of active 1on in the final product.
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Arginine, where present, may be present at fevels from, ¢.g., 8.1 to 20 wt % (expressed as weight
of free base), ¢.g., 1 to 10 wt % for a consumer toothpaste or 7 to 20 wi % for a professional or
prescription treatment product. Fluoride where present may be present at levels of, ¢.g., 23 to
25,000 ppm, for example 750 to 2,000 ppm for a consumer toothpaste, or 2,000 to 25,000 ppm
for a protessional or prescription treatment product.  Levels of anlibacterial agents will vary
stmilarly, with levels used in toothpaste bemng ¢.¢., 3 to 15 times greater than used n mouthrinse,
For exaraple, a triclosan toothpaste may contain 0.3 wi % triclosan.

{3874} The oral carc composttions may further inchude one or more fluoride 10on sources, €.¢.,
soiuble fluoride salis. A wide variety of fluonde ion-yielding matenals can be employed as
sources of soluble fluoride i the present compositions.  Examples of suitable fluoride ion-
viclding materials are found m US. Pat. No. 3,335,421, to Brmner et al.; ULS. Pat. No. 4,885,155,
to Parran, Jr. ¢t al. and U.S. Pat. No. 3,67K,154, to Widder et al. Representative fluornide ron
sources include, but are not himited to, stannous fhuoride, sodm fluonide, potassium fluonde,
sodium monoiluerophosphate, sodum tluorosilicate, ammonium fluorosiiicate, amine fluoride,
ammonium fiuoride, and combinations thereot. In certain embodiments the fluoride 1on source
includes stannous fuornde, sodium fluonde, sodium monotluorophosphate as well as rmxtures
thereot. In certain embodiments, the oral care composition may also contain a source of fluornde
ions or fluorme-providing ingredient m arnounts sutficient to supply 25 ppm to 23,000 ppm of
fluoride 1ons, generally at least 500 ppm, e.g., 580 to 2000 ppm, e.g., 1000 to 1600 ppm, c.g.,
1450 ppm. The appropriate level of fluonide will depend on the particular application. A
toothpaste for general consumer use would typically have 1008 to 1300 ppm, with pediatric
toothpaste having somewhat less. A dentifrice or coating for professional application could have
as much as 5,000 or even 23,000 ppm fluonide. Fluoride ton sources may be added to the
compostitons at a level of §.01 wt. % to 10 wt. % in one embodiment or §.03 wi. % to 3 wit. Y%,
and in another embodimoent 0.1 wt. % to 1 wi. % by weight of the composition in another
embodiment. Weights of fluornide salts to provide the appropriate level of fluornide on will
obviously vary based on the weight ot the counterion 1o the salt,

{(B87S] Abrasives: The oral care composttions, e.g. Composition 4 e¢f seg. may include sihica
abrasives, and may coraprise additional abrasives, ©.g., a calcium phosphate abrasive, ¢.g.,
tricalcium phosphate {Cax(PQO4)), hydroxvapatite {(Can{PO4){OH )}, or dicalcium phosphate

dihydrate (CaHPO, « 2H,0, also somctimes referred to herem as IhCaly or calcium
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pyrophosphate; calcium carbonate abrasive;, or abrasives such as sodium metaphosphate,
potassium metaphosphate, alomimum silicate, calcined alumina, bentomite or other sihiceous
materials, or combinations thereof.

{3876} Other silica abrasive polishing materials useful herein, as well as the other abrasives,
generally have an average particie size ranging between (0.1 and 30 nucrons, between S and 15
microns. 1he sihica abrasives can be from precipitated silica or silica gels, such as the silica
xerogels described wn UL, Pat. No. 3,538,230, to Pader et al. and U.S. Pat. No. 3,862,307, to
Digmulio. Particular silica xerogels are marketed under the trade name Svioid® by the W. K
Grace & Co., Davison Chemical Dhvision.  The precipitated sihica matenials mnclude those
marketed by the J. M. Huber Corp. under the trade name Zeodent®, mncluding the silica carrying
the designation Zeodent 115 and 119, These silica abrasives are described m ULS. Pat. No.
4,348,583, to Wason. In certain cmbodiments, abrastve materials useiul mn the practice of the
oral care compositions mclude silica gels and precipitated amorphous silica having an ol
absorption value of less than 100 ¢¢/100 ¢ silica and m the range of 45 ¢c¢/100 g to 70 ¢¢/100 g
stiica. {3l absorption valucs are mcasured using the ASTA Rub-Out Method D281, In certain
cbodiments, the silicas are coliowdal particles having an average particic size of 3 microns to
12 microns, and 5 to 10 microns. Low oil absorption silica abrasives particularly useful in the
compostiions are marketed under the trade designation Svlodent XWA®R by Davison Chemucal
nvision of W.R. Grace & Co., Baltimore, Md. 21203, Syiodent 650 XWA®, a stlica hydrogel
composed of particles of colioidal silica having a water content of 29% by weight averagimmg 7 to
{0 microns mn diameter, and an ot absorption of less than 70 ¢¢/100 ¢ of silica 18 an example of
a low o1l absorption stlica abrasive usciul n the composition.

{77

FOaming qoeents:

the oral care composttions also may include an agent to mcrease the
amount of foam that 18 produced when the oral cavity i1s brushed. [llustrative cxamples of agents
that wcrease the amount of foam mclude, but are not hmited to polyoxyethylene and certamn
polymers mcluding, but not limited to, aiginate polymers. The polyoxyethyiene may increase the
amount of foam and the thickness ot the foarn generated by the oral care carrier component of
the composition. Polyoxyethylene s also commonly known as polyethyiene glycol ("PEG") or
polyethylene oxide. The polvoxyethyienes suitable for this composition will have a molecular
wetght of 200,000 to 7,000,000, In one cmbodiment the molecular weight will be 600,000 to

2,000,000 and m another embodiment 800,000 to 1,000,000, Polvox® 1s the trade name for the
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high molecular weight polyoxyethyiene produced by Union Carbide. The polyoxyethylene may

be present i an amount of 1% to 909%, m one embodimoent 3% to 30% and mn another

cmbodiment 10% to 20% by weight of the oral care carrier component of the oral care

compositions. Where present, the amount of foaming agent in the oral care composition (1.8, 4

stngle dose} is 4,01 t0 8.9 % by weight, .03 {0 0.5% by weight, and 1 another embodiment 0.1

to 0.2 % by weight,

Q078 Surfactants: The covaposifions may contain amomic, cabtionic, nonionic and/or

zwittcrionic surfactants, for exampie:

1. water-soluble salts of higher fafty acid monoglyveeride monosulfates, such as the sodium
sait of the monosulfated monoglyveeride of hyvdrogenated coconut oil fatty acids such as
sodium N-methyl N-cocoyl taurate, sodium cocomonoglyceride sulfate,

1. higher alkyl sultates, such as sodm lauryl sulfate,

111, higher alkyl-cther sulfates, e.g., of formula CHx{(CH) ), CH(OCH,CH;), 050X, wherein
mis 6-16,¢c.g., 10, nis 1-6,¢.g., 2, 3 or 4, and X 1s Na or K, for example sodigm laureth-
2 sulfate (CHR{CH 3 oCH{(OCH,CH; 3,050 Naj.

A mgher alkyl aryl sulfonates such as sodiurn dodecyl benzene sulfonate (sodwum lauryi
benzene sulfonate )

1% higher alkyl sultoacetates, such as sodwum lauryl sulfoacetate (dodecyl sodium
sulfoacctate}, higher fatty acid esters of 1,2 dihydroxy propanc suifonate, sulfocolaurate
(N-2-cthyl laurate potassium sulfoacetamide) and sodium lauryi sarcosinate.

{8791 By “higher alkyl” 1s meant, e.g., Caso alkyl. In particular embodiments, the anionic

surfactant 18 selected from sodium lauryl sultate and sodium ether lauryl sulfate. The anionic

surfactant may be present m an amount which 13 etfective, e.g., > 0.01% by weight of the
formulation, but not at a concentration which would be mrritating to the oral tissue, e.g., <i{(%,
and optimal concentrations depend on the particular tormulation and the particular surfactant.

For example, concentrations used or a mouthwash arc typically on the order of onc tenth that

used for a toothpaste. In onc embodiment, the amonic surfactant 18 present in a toothpaste at

.3% to 4.5% by weight, ¢.g., 1.5%. The compositions may optionally contamn mixtures of

surfactants, ¢.g., comprising amionic surtactants and other surfactants that mayv be anionic,

cationic, zwitterionic or nowonic., (enerally, surfactants are those which are reasonably stable

throughout a wide pH range. Surfactants arc described more fully, for example, m U.S. Pat. No.



CA 02892359 2015-0b-22

WO 2014/099167 PCT/US2013/068860

3,959,45%, 1o Agricola et al.; U.S. Pat. No. 3,937,807, to Haefcle; and U.S. Pat. No. 4,051,234, o
(ieske et al. In certain ewbodiments, the anionic surfactants usetul herein mclude the water-
soluble salts of alkyl sulfates having 10 to 18 carbon atoms 1 the alloyl radical and the water-
solubic salts of sulfonated monoglycenides of fatty acids having 10 o 18 carbon atoms. Sodium
lauryl suliate, sodum lauroyl sarcosinate and sodium coconut monoglyceride sulfonates are
cxamples of amonic surfactants of this type. In a particular cmbodiment, the composition, ¢.g.,
Composition 4, e seqg., comprises sodium lauryi sulfate.

{B888] The surtactant or muxtures of compatible surfactants can be present 1 the composition in
(0.1% 1o 5%, mn another embodiment 0.3% to 3% and in another embodiment 0.5% to 2% by
weight of the total composition.

{3081} Note that care must be taken that the anionic surfactants do not mtertere with zinc arning
acid halide complex or with the activity of the zinc. At relatively low levels and n a relatively
low water formulation, the surfactants gencrally would not have major impact, but higher levels
of anionic surfactant, particularly 1 agqueous formulations, anionic surfactants can be excluded.
{Cationic and/or nonionic surfactants may be ufilized mnstead.

{BORZ] Tartar control _agents:  In various cmbodiments, the compositions comprise an
anticaiculus (tartar control} agent. Suitable anticalculus apgents include without hmitation
phosphates and polyphosphates (for example pyrophosphates), polvamunopropanesulionic acid
{AMPS), hexametaphosphate salts, zinc cifrate trihydrate, polypeptides, polyoletin sulfonates,
polyolefin phosphates, diphosphonates. The corapostion thus may comprise phosphate salts, In
particular embodiments, these salts are alkalt phosphate salts, 1.e., salts of alkali metal
hydroxides or alkaline carth hydroxades, for exaraple, sodium, potassium or calcium salis,
“Phosphate” as used herein encompasses orally acceptable mono- and polyphosphates, tfor
cxample, Py phosphates, for cxamplec monomeric phosphates such as monobasic, dibasic or
tribasic phosphate; dimeric phosphates such as pyrophosphates; and mulitmenc phosphates, ¢.g.,
sodium hexametaphosphate. In particular examples, the selected phosphate 15 selected from
alkali dibasic phosphate and alkal pyrophosphate salts, e.g., sclected {rom sodium phosphate
dibasic, potassnum phosphate dibasic, dicalcium phosphate dibydrate, calcigm pyrophosphate,
teirasodium  pyrophosphate, tetrapotassiumt  pyrophosphate, sodium  iripoiyphosphate, and
mixtures of any of two or more of these. In a particular embodument, for example the

compositions comprise a4 mxture of tetrasodium  pyrophosphate  (NasP,0-), calcium
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pyrophosphate {Ca,P,(4), and sodium phosphate dibasic {(NaHPO,), ¢.g., in amounts of ca. 3-
4% of the sodium phosphate dibasic and ca. 0.2-1% of cach of the pyrophosphates. In another
cmbodiment, the compositions comprise a mixture of tetrasodium pyrophosphate (TSPP} and
sodiurn tripolyphosphate (STPPY NasP:Oyg), ¢.g., in proportions of TSPP at 1-2% and STPP at

% to  18%. Such phosphates are provided in an amount effective to reduce erosion of the
cnamel, 10 a1d 1n cleaming the teeth, and/or to reduce tartar buitldup on the teeth, for example n
an amount of 2-20%, ¢.g., ca. 5-13%, by weight of the composition.

{80831 Flavoring Agents: The oral care compositions may alse mnclude a flavoring agent.

Flavoning agents which can be used 1w the composition mclude, but are not limated to, essential
oils as well as various flavoring aldehydes, esters, aicohols, and similar matenials. Examples of
the cssential oils mclude ouls of spearmunt, peppernunt, wintergreen, sassairas, clove, sage,
cucalyptus, marjoram, cinnamon, femon, lime, grapefruit, and orange. Also usetul are such
chemicals as menthol, carvone, and ancthole.  Certain cmbodiments eraploy the ous of
peppermint and spearmint. The flavoring agent may be mcorporated mn the oral composition at a
concentration of .1 to 5% by weight ¢.g. 6.5 to 1.5% by weight.

viscosity of the formulation or ¢nhance the solubility of other ingredients.  Such additional
polymers include polyethyiene glycols, polysacchandes {¢.g., cellulose denvatives, for example
carboxymethyl cellulose, or polysaccharide gums, for example xanthan gum oOr carragecnan
cum}. Acidic polymers, for example polyacryiate gels, may be provided i the form of their free
acids or parttally or fully neutralized water soluble alkali metal {¢.g., potassium and sodium) or
ArMmMonium salts,

{BO85] Silica thuckeners, which form polymernice structures or gels 1 agqueous media, may be
present.  Note that these silica thickeners are physically and functionally distinct {from the
particulate silica abrasives also present in the compositions, as the siica thickeners are very
finely divided and provide little or no abrasive action. Other thickening agents are carboxyvinyi
polymers, carrageenan, hydroxyethyl cellulose and water soluble salis of cellulose ethers such as
sodium carboxymethyl cellulose and sodium carboxymethyl hydroxyethyl cellulose. Natural
cums such as karava, gurmn arabic, and gum fragacanth can also be ncorporated. Colloidal

magnesium aluminum stlicate can aiso be used as component of the thickening composition o
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further mmprove the composition’s texture. In certain cmbodiments, thickening agents n an
amount of 0.5% to 5.0% by weight of the total composition are used.
{3086 The compositions may mclude an anionic polymer, for example in an amount of from
0.05 to  5%. Such agents are known generally for use m denfifnice, although not for thus
particular application, useful m composition are disclosed mn U.S. Pat. Nos. 5,185,821 and
5,192.531; and mclude synthetic amonic polymernic polycarboxvlates, such as 1:4 to 4l
copolyrers of maleic anhydride or acid with another polymerizabic ethylenically unsaturated
monomer, preferably methyl vinyl ether/maleic anhydride having a molecular weight (MW} of
30,000 to 1,000,000, most preferably 300,000 to R0Q,000. These copolyraers are available for
cxample as Gantrez. ¢.g., AN 139 (M.W. 580,000}, AN 119 (MW, 250,000} and preferably 5-97
Pharmaceutical Grade (M.W . 700,000) available from ISP Technologics, Inc., Bound Brook,
NI 088035, The cohancing agents when present are present i amounts ranging from (.03 to
3% by weight. Other operative polymers mclude those such as the 1.1 copolymers of maleic
anhydride with ethyl acryviate, hydroxyethyl methacrvlate, N-vinyi-2-pyroliidone, or ¢thyleng,
the latter being avatlable for example as Monsanto EMA Neo. 1103, MW, 10,000 and EMA
Grade 61, and 11 copolymers of acryhic acid with methyi or hydroxyethyl methacrylate, methyi
or cthvl acryiate, i1sobutyl vinyl ether or N-vinyl-Z-pyvrrolidone.  Suitable generally, are
polymerized olefmically or ethylemcaily unsaturated carboxylic acids contamning an achivate
carbon-to-carbon olefinic double bond and at least one carboxyl group, that 18, an acid containing
an oletinic double bond which readily functions m polymerization because of its presence n the
monomer moelecule gither 1 the alpha-beta position with respect to a carboxyl group or as part of
a termunal mcethylene groupmng. IHustrative of such acids are acrvlic, methacrylic, cthacrviic,
alpha-chiorpacrylic, crotonic, beta-acryloxy propionic, sorbic, alpha-chlorserbic, cimnamic, beta-
styryiacrviic, muconic, iaconic, cifraconic, mesacontc, glutaconic, aconitic, alpha-phenylacrviic,
2-benzyl du‘}iu; 2-cyciohexylacrviic, angelic, umbellic, fumanc, maleic acids and anhydrides.
Other ditferent olefinic monomers copoivmerizable with such carboxylic monomers nciude
vinylacetate, vinyl chloride, dimethyl maleate and the hke. Copolymers contamn sufficient
carboxviic salt groups for water-selubihity, A further class of polymernic agents mcludes a
comaposifion contaming homopolymers of substituted acrylamides and/or homopolymers of
unsaturated sulfonic acids and salts thereot, wm particular where polymers are based on

unsaturated sulfonic acids sclected from acrylanudoalvkane sulfonic acids such as Z-acrylamade

¥
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2 methylpropane sulfonic acid having a molecular weight of 1,000 to 2,040,000, described
U.N, Pat. No. 4,842,847, Jun. 27, 1989 o Fahid. Another uselul class of polymeric agents
includes polyamuing acids containing proportions of anionic surface-active aming acids such as
aspartic acid, glutamic acid and phosphoserine, ¢.g. as disclosed m U.S. Pat. No. 4,866,161 Sikes
et al.

{BO87] [Water: The oral corapositions may comprisc significant levels of water. Water eraplovyed
1o the preparation of cormamercial oral compositions should be deiomized and free of organic
impurities. The amount of water in the compositions mclhudes the free water which 18 added plus
that amount which 1s mtroduced with other matenals.

{088 Humectants: Within certain embodiments of the oral compositions, 1t 1S also desirable ©
imcorporate a hurnectant to prevent the composition from hardoning upon Cxposure o air.
Certain humectants can also impart desirable sweetness or flavor (o dentifrice compositions.
Suttable humectants include cdible polvhydric alcohols such as glycenne, sorbitol, xylitol,
propylene ghycol as well as other polvols and mixtures of these humectants. In one embodiment,
the principal humectant 1s ghycerin, which may be present at levels of greater than 23%, ¢.¢. 25-
35% 30%, with 3% or less of other humectants.

| B08Y|

{ther optionagl ingredients: In addition to the above-described components, the oral care

embodiments can contamn a vaniety of optional deotifrice mgredients some of which are
described below. Optional meredients include, for example, but are not limited to, adhesives,
sudsing agents, flavoring agents, sweetcning agents, additional antiplaque agents, abrasives, and
coloring agents. These and other optional components are further described m US. Pat. No.
5,004,597, to Majcti; U.S. Pat. No. 3,959,458 to Agricola et al. and U.S. Pat. No. 3,937,807, to
Hactele, all being mcorporated herein by reference.

Cprional forms

{3698} The form of the dual component system can take the form ot a dual chamber form or any
other means to separate the components which include, but 1s not imited to beads, capsuies, and
filmas.

(3891] Unless stated otherwise, all percentages of composttion components given m this
specification arc by weight based on a total composition or formulation weight of 100%. The
term “total composition” or just “composition”’ means the total final product form, 1.¢., the

combination of the first and second components.

(-2
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{3692} The compositions and formulations as provided herein are described and claimed with
reterence to thewr mgredients, as is usual m the art,  As would be evident to one skalled wn the art,
the mgredicnts may in some wstances react with one another, so that the frue composition of the
mnal formulation may not correspond exactly fo the mpredients listed. Thus, 1t should be
understood that the composition extends to the product of the combmnation of the listed
imgredients.

{3093] As used throughout, ranges are used as shorthand for describing each and every value
that 15 within the range. Any value within the range can be selected as the terminus of the range.
in addition, all references cited herein are hercby mcorporated by reterenced m thewr entireties.
in the event of a conthict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls,

{30694 Unless otherwise specitied, all percentages and amounts expressed herein and elsewhere
in the specification should be understood to refer to percentages by weight, The amounts given
are based on the active weight of the maternal.

{3695} Embodiments of the present mvention are further described in the following examples.
The examples are merely llustrative and do not m any way lumit the scope of the wnvention as

described and claimed.

EXAMPLES

[B896] A two-stock solution was developed and tested. The two stock system consisted of:

stock 1:4.375 mL water + 1M HCL + 0.005g Cystemne {HC amount varyving cach
cxperiment )

Stock 2: 8.1250 mi. TBZC-Lysine Stock
{B0%7] TRBZC-Lysme Stock - 14,6190 (0. 1mole) of L-Lysine 1s dissolved m 100mi of
Dcronized water at room temperature under stirring. Atter all L-Lysine dissolves, 5.5740¢g
(0.0101mole) of TBZC 15 slowly added into the solution under stirring. The suspension 18
continued maxing at roorm teraperature tor at least 30 nunutes to 24 hours. Then, the suspension
solution 1s centrituged at 7000rpm for 20 minutes and filtered through filter membrane with
(.45um pore size to remove vorcacted TBZC. The yellow clear supernatant 1s recovered as stock

sGiution.
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{(398] The final product formed a 36 fold dilution of TBZC-Lysine with water and acid. It also
produced a 0.1% solufion of ¢ysteme. By varying the amount of acid added, dilterent results
were achieved as follows:
{0099 Example 1:

10 gl IM HCHin stock |

pH stock 1: 3.096

pH stock 2: 10.024

pH tinal: 8.249

reaction delay: no observable reaction
{188} The utilization of 10 uL of HCI was not enough to produce a precipitation within the
final solution.
3161 Example 2:

20 L 1M HCHin stock |

pH stock 1:2.906

pH stock 2: 13.024

pH final: 7.376

reaction delay: no observable reaction
{3182} The utihzation of 20 ul. of HCI was not enough {o produce a precipuation within the
final solution.
(3103] Example 3:

30 bl 1M HCL wn stock |

pH stock 1: 2.6%1

nH stock 2: 10.024

pH final: 7.141

reaction delay: 3 seconds
{3184} By lowering the pH to 7.141 the solution effectively produced a precipitation after about
3 seconds of muxing.
($185] Example 4:

40 uL HCl in stock |

pH stock 1:2.441

pH stock 2: 10.024

(-2
LA
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pH final: 6.430

reaction delay: 3 seconds
{3106 By turther lowering the pH of the solution, precipitation was stitl achieved after about 3
seconds of mixing,
(41871 In an additional example, it can be seen that utihizing cysteine HCI can have a simular
cticct 1 comparison to acidified aqueous cystene,
{3108] Example 5:

Stock 1:4.375 mL detonized water + 0.0225¢ cystemeHCA

Stock 2: 01250 mi TBZC-lysine

pH of stock 1: 2.104

pH of stock 2: 10.456

pH of final product: 5.602

obscrvable precipitation: present instantancously
{(#189] In the above example, 1118 seen that 0.5 wt% cystemeHC! can produce a precipitation
stmilar to how acidified aqueous cysteine can. The final result 15 a lower pH and a ditfering
range of pH values where precipitation s achieved. In order to slow thus reaction for consumers,
a co-solvent may desirable.
{0110} It was found that the highest amount of observable precipitation within the agueous
acidified cystemne and TBZC-lyvsine solution was achicved around a pH of 6.3. The observable
precipitation would remain as a thick “cloudy” state untid approximately 6.0 where 1t then began
to dissipate. The sohution began to steadily clartfy around pH 5.7, and became completely clear
by pH 5.3
(0111} Example 6
{#112] The reaction delay can be important for oral care applications inparticuiar. By adding
clycerin to the second stock {(TBAC-Lysine) one can ettectively lengthen the reaction delay to a
desired amount. For exampie:

Stock 1: 0.005g Cysteme + 30 ub 1M HCL+ 4.375ml. deiomized water

Sstock 2: 8.750¢g Glycerin + $.1250m i TBZC-Lysine

{(glycerin 18 approximately 66% by weight of the final solution)

pH stock 1: 2.681

pH stock 2: mndistinguishable
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final pH: 6.927

time delay: 10+ Seconds
{3113} By adding glycerin in an amount that comprises approximately 66 wt% of the final
soiution, onc can mcerease the reaction delay to over 10 seconds. Note, the pH of stock 2 was
ndistinguishable due to the pH probe’s incompatibility with viscous hiquids. Also note that the
time delay was approximately 0 seconds of vigorous maxing. In actual applhications the delay
would most bikely be longer due to less-mtense mixing methods.,
{3114} C. Conclusions
{B115] In summary, the mmvention consists of a two stock selution. The first stock contains an
aqueous solution of acidified cysteine or cystemne-HUL The second stock contains TBZU -lysine
with a variable amount of glycerm. By utihizing a two stock system, the reaction rate can be
attered to allow consumers the full benehit of the product within the oral cavity. Furthermore, the
two stock system produces g safer pH that will allow for usage within the oral care ficld.
{0116] Example 7 Liquid hand seap with TBZC-lys and Cysteine
{3117} igoof TBZC-Iys of Exampic S {prior to duution to form the “stock” solution) 1s combined
with 4g of a commercial liquid band soap (LHS) havimg a formulation as set forth 1o Table 1, {o
provide a formulation having $.7% zinc.

Table ]

A AR R R R R R R R R R R D R AR R R R AR R R R R R R R R R AR R R R R R AR AR R R R R R R R A AR R R R R AR R R R R R LR R R e A AR R RS
& 5
" . N . o /
o . h) ! . : .
\ | b Y ’
M 3 ¢ /O
. ' N L N
b. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\ N N
:: b
N
"
t\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\\\\\\?\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q
e - e ¢ e \ " n L I )
\ _ ' Y
4
\
::\.\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\ \.\\\.\\\.&\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\ \.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\\\\\\\\\\x\\.\\\\\\\\\\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\.\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\t
‘n 5
5. ﬁ‘ L ] b Y
\ F{ - h)
s . LY
N ’ - - b
b\\\\\\\\\4\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
t " v - " n ;QP
:: L a ralnl . r L 11n N th amln : }le " : 1 .
t ' . .t k : L k" 2 . i \
t.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ M ER R RN RS \Q{u \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \"
5\
Lo . T , - | . : ~
\ £ . - : / < t -3 - - . ¢ < N
. & ( {w L' % 3
t - . W - B - . . . ) . . : ... .
T T T I NN \\.
N b
t " ;q? . v 2 S
\ ! - ,3 T i " | ~ % 3 ) N
‘ e ’ ! b . . "
\ i . [ ‘W LY »
L\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q{ \\\\\\ T T T o ot Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\t
:: . » \ e e * :
\ ~ . N
t \'i TISTamniaouraen VE ININC OX lde 3
#
b.\.\_\.\.\_\.\.\_\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\. R R R R R \&\\\\\\\\\\\\\\\\\\\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\_\n‘\_\.\.\_\.\.\_\.\.\_\.\.\_\.\.\\\\\\\\\\\\\\\\\\\\\\\
. . . N
t 4,‘\ : v L 9 “ . (%] v . ;.r "i I\ /A?
- ’ . - . s '- - 4 \ -
3 218 QITVICONIVIQCTIZVE AITUHNOTU U CIHOTIae 3 Y
\ s e N x - - -. A ¢ « 4. - o .. .. - . . v 2. N e M. A ) € -
\ , XL '{ B ) .
B s, N \\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\'\\\\\\\\\\\\\\\\\\\\\\\\\

\

E o o

Water and minors (3.8,

N
h\\\\\\\\:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.'\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.'\\\.\\\.\\\.\\\.\\\.'\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\:\\\\\\\\\\

in a soap container, the bottle 15 divided by a barnier. Both sides of the barrier contain the

standard soap base n the table timmediately above. One side contains the appropriate amount of

two stocks will mix 1 the nozzic forming an mstantancous precipitation directly to the skin's

surtace without having a reaction occur within the bottle that may expend all the desired benefits.
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{$118] Example 8§ — Gel formulations comprising finc-Lysine
{3119] An oral gel toothpaste with TBZC-lys / cystemne as active mgredient 1s formulated with
the mgredients shown in Table 2.

Table 2 — Oral gel with ZLC / cysteine

Ingredients | % LOddmz:ﬁzzs
 Sorbitol 70%s0t 1 7603% | 3B0ES
Aqueous TBZC-lys solution 2.53%2Zn | 10.00% | 50
Cysteine 0.5% 10.00% 50

- Carboxymethyl cellulose (CMC) and

Jomethyt celiutose (YMCy —LBT0Y% 39
NaSaccharin 1 027% | 135
PropylencGlyeol o 1300% | ] 5
 Xotal 100.00% | 500
N 0.506% |
Propylene Giycol 3.00% 15 '
Diwater 15.07% | 7535
Total A60.00% | 500

{#128] The ingredicnts are placed 1 a tube. The tube 1s separated by means of cither a physical
divider resulting in two chambers, one chamber contaimumg cystemne and the other containing

TBZC-lvs. When dispensed, the formulation docs not react due to the appropriate desired delay.
Upon rxing and brushing a precipitate torms o occlude tubules and provides zimng ion benetits

to the oral surtaces.
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{CLAIMS

A dual component composition to dehiver zine to g body which comprises (1) a first
component coraprising a tetrabasic zinc-armno acid or frialkyl glyeme-hahide complex
and {11} a second component comprising cysteine 1 free or 1 orally or cosmetically
acceptable salt form, the first and second components bemng wamtained separate from

cach other until dispensed and combined for application to the body.

The dual component composition of claim 1 further comprising giveergl m the first

component, n the second component or m both components.

The dual component composition according (o any of the toregoing claims wherein the
pH of the first component 18 7 to 11, € to 10 or 9 to 10, and the pH of the second

componentis 2t0 6, 2103, 3tob60or4.510 3.5,

The composition according to any of the foregoing claims, wherein the {etrabasic zing-
amino acid or trialkyl glyveme-hahide 1s formed from precursors, wherein the precursors
are a zing ion sgurce, an aming acid source, and a halide source, wherein the halide
source can be part of the zing 1on source, the aming acid source, or a halogen acid.

The composition according o claim 4, wherein the zime 10n source 18 fetrabasic zing

chloride.

The composition according to any of the foregoing claims, wherein the amino acid source

is at least one of a basic amino acid, bysine, arginine, and glycine.

The composition according to any of the foregoing claim, wherein the trialkyl glycme 1s a

Ci-Cy alkyl glycine or fnimethyl glycine.

The composition accordimg {0 any of the foregoing claims wherem the ietrabasic zmng-

aming acid halide 18 made by combining tetrabasic zinc with an amino acid hydrohalide.

The composition according to any of the foregomng claims which upon nuxing the two
components, provides a precipitaie coraprising zine oxide i complex with cystemne, and
optionally additionally comprising zinc oxide, zinc carbonate, and mixtures thereof,

The composition according to any of the foregoing clamus, which upon mpang the two
components, bas a pHot 4 t0 &, St 8, 5 t0 7, and forms a precipitate 1n 1 to 20 seconds

after mixing.
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The composition according to any of the forcgoing claims wherein the total amount of
zing present in the composition s 8.2 to 8% by weight of the total composition,

tThe composition according t© any of the foregomg claims wheremn the amount of
cysteme 18 §.1% to 1%.

The composition according to any of the foregoing claims, wherein the cysteme 18
cysteine hydrohalide, optionally cysteine hydrochlonde.

The composition according to any of the foregoing claims capable of formung a
precipitate upon nuxing the two componcents, wherein the precipitate 1s resistant to acid at
lcast at a pH ot 3.5,

The composition according to any of the foregoing claims wheremn the dual component 18

selected trom the group consisting of dual chamber, beads, capsules, and films.

The composition accordimg o any of the foregoing clamos which 1S an antiperspirant or
deodorant product, further comprising a cosmctically acceptable carrier.

A method of kilbmg bactena, reducmg perspiration, and/or reducing body odor
comprising nuxing the two components of claim 16 and applying to skin an ctfective

amount of the mixed components.

The composition of any of claims 1-15 which 18 a personal care product selecied from
liguid hand soap, body wash, dermal lotions, dermal crcams, and dermal conditioners
further comprising a cosmetically acceptable carrier i the first component, the second

component, or i both components.

A method of killing bactenia, treating or reducing the mcidence of acne or topical skin
mfections, or o provide a visual signal when washing, comprising mixing the two
components of claim 18 and then washing the skin with water and an effcctive amount of

the mixed componcents,
The composition of any of claims 1-14 which 1s an oral care product, further coruprising
an orally acceptable carrier in the first component, the sccond component, or i both

COmponents.

A method to reduce and mnhibit acid erosion of the enamel, clean the {feecth, reduce
bacterially-gencrated biofibm and plague, reduce gingivitis, inhibit tooth decay and

formation of cavities, and/or reduce dentinal hypersensifivity comprising mixing the
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componcents of claim 20 and applying an effective amount of the mixed components to
the oral cavity of a person i need thercot,
tUse of a tetrabasic zinc-amimo acid or trialkyl glycine-hahide complex together with

cysteine mn free or orally acceptable salt form in the manufacture of a composition for use

im any of the methods of claims 17, 19, or 21.
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