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PERSONAL CLEANSING COMPOSITIONS CONTAINING ZNC AMINO
ACID/TRIMETHYLGLYCINE HALIDE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001]
BACKGROUND

[0002] It is extremely difficult to provide liquid personal wash compositions with sunscreen
components or agents which sunscreen components may be readily deposited on the skin or
other surface. One significant problem is that the sunscreen agents will generally be
solubilized by the surfactant and, while they may be deposited during lathering, they will be
removed by rinsing.

[0003] There is a need for additional cleansing compositions that provide delivery of

sunscreen actives to the skin to provide enhanced sunscreen efficacy.
BRIEF SUMMARY

[0004] There is a personal cleansing composition which comprises

a) a skin cleansing effective amount of a surfactant, and

b) a zinc X halide present in an amount to provide at least 0.36 weight % of the
composition of zinc,

wherein X is an amino acid or trimethylglcine.

[0005] Still further, there is a method for using the above identified composition for skin
cleansing.

[0006] Provided is a personal cleansing composition, for example a shower gel, body wash,
shampoo, conditioner, or soap bar, which delivers to the skin a zinc X halide, i.e., a complex
of zinc ion, X residue, and halide ion, such as zinc lysine chloride (ZnLys2Cl2 or
ZnLysinesClz). X refers to amino acid or trimethylglycine. Trimethylglycine as used
throughout refers to N,N,N-trimethylglycine.

[0007] The complex solubilizes the zinc salt to allow for its delivery to skin or hair from a

personal cleansing composition.

Date Regue/Date Received 2020-07-13
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[0008] As the zinc X halide provides sunscreen properties, also provided is a method of
reducing sun damage to the skin or protecting the skin from sunburn or sun damage,
comprising washing the skin with the cleansing composition and water, prior to exposure to
the sun.

[0009] Also, provided are methods of killing bacteria comprising contacting the bacteria with
the composition.

[0010] Also, provided are method of reducing perspiration comprising washing skin with the

composition.

[0010a] Thus, in one aspect, there is provided a personal cleansing composition comprising a.
at least 0.1% by weight of a surfactant for skin cleansing, and b. a zinc X halide complex
present in an amount to provide at least 0.36 weight% of the composition of zinc, wherein X

is lysine or trimethylglycine.

[0010b] In another aspect, the is provided use of the personal cleansing composition as
described herein in the manufacture of a product for reducing sun damage to the skin or
protecting the skin from sunburn or sun damage.

[0010c] In another aspect, there is provided use of the personal cleansing composition as
described herein in the manufacture of a product for killing bacteria.

[0010d] In another aspect, there is provided use of the personal cleansing composition as
described herein in the manufacture of a product for reducing perspiration.

[0011] Further areas of applicability of the present invention will become apparent from the

detailed description provided hereinafter. It should be understood that the detailed description

Date Regue/Date Received 2020-07-13
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and specific examples, while indicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not intended to limit the scope of the
invention.

DETAILED DESCRIPTION
[0012] In accordance with the preferred embodiments, the composition is a liquid, typically an
aqueous liquid, and may take the form of a shampoo, liquid soap or detergent, bubble bath,
shower gel, body wash, or a conditioner.
[0013] The composition functions as a sunscreen and as a cleansing composition.
[0014] In one embodiment, provided is a composition comprising zinc X halide and/or zinc X
halide precursor materials which form a zinc X halide in situ (for example zinc ion source
plus an X hydrohalide, or zinc halide plus an X, or zinc ion source plus halogen acid plus X).
The zinc ion source to produce the zinc X halide is a material that can release Zn** in aqueous
solution in the presence of an X, for example zinc oxide, tetrabasic zinc chloride, zinc
chloride, zinc carbonate, zinc citrate, zinc nitrate, or zinc phosphate.
[0015] Provided is, in a first embodiment, a personal cleansing composition for application to

the skin or hair which comprises a zinc X halide, one or more surfactants, (Composition 1),

e.g.,

-2a-

CA 2892360 2020-02-26
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1.1, Any of the foregoing compositions further comprising a cosmetically acceptable carrier,

1.2, Any of the foregoing compositions wherein the zine X halide is formed from precursors
wherein the precursors are & zing lon source, an X source, and a halide source, wherein
the halide source can be part of the zinc ion source, the X source, or a halogen acid.

1.3, The foregoing compesition, wherein the zinc ion source is at least one of zinc oxide, zinc
chioride, tetrabasic zinc chloride, zine carbonate, zine nitrate, zing citrate, and zing
phosphate.

1.4, Compositions 1.2 or 1.3 wherein the X source is at Icast onc of a basic aming acid, lysing,
arginine, and glycine.

1.5. Any of the foregoing compositions wherein the zinc X halide s made by combiing zinc
oxide with an amino acid hydrohalide.

1.6, Any of'the foregoing compesitions wherein the zine X halide is made by combining
TBZC with an amino acid hydrohalide, an amino acid, or trimethylglveine, optionally the

~

zine X halide is wade by combining TBZC with lysine, lysine hydrochloride, or
trimethylglycine.

1.7. Any of the foregoing compositions wherein the zine X halide has the forroula ZuXGHal,,
wherein Zn is divalent zinc ion, X is amine acid or trimethylglycine residue, and Hal is
halide fon.

L8, Any of the foregoing compositions, wherein a total amount of zinc present in the
composition is at loast §.37%, $.36% to 10%, or 0.37 10 10%, or .36 t0 5 %, or 0.37 to
5%, 0r 04 t0 5%, 0r3 4 t0 2%, or 0.4 t0 1 9, or (.5 to 5395, or .5 to 49, or (.5 to 395,
or 0.5 to 2% by weight of the cornposition.

1.9, Any of the foregoing compeositions, wherein the amino acid is lysine.

130, Any of the foregoing compositions, wherein the zine X halide is present in an amount of
1.5 t0 40 % by weight of the composition, optionally at least 2, at feast 3, or at least 4 up
to 40% by weight of the composition, or, optionally, 1.5 up to 30%, up to 20%, up to
10%, up to 5%, up to 4%, up to 3%, up to 2%, or up to by weight of the cowposition.

1.11.  Any of the foregoing compositions, wherein a molar ratio of zinc to X is 2:1 to 1:4,
optionally 11110 14, 1:2t0 14, 1310 14, 2:lt0 103, 20010 12, 22 to i, or 13,

112, Any of'the foregoing compositions, wherein the halide is selected from the group

consisting of chloride, bromide, and iodide, preferably chionide.
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113, Any of the foregoing compositions, wherein the zine amino acid halide is zinc lysine
chloride,

114, Any of the foregoing compositions in an anhydrous carrier.

115 Any of the foregoing compositions comprising a zine amino acid halide formed from zine
oxide and an amino acid hydrohalide,

116, Any of the foregoing corapositions, wherein the zine arino acid halide s zine lysine
chloride {(ZuLysine,Cl; or Znlysine:Ch).

1.17.  Any of the forcgoing compeositions wherein the surfactant is anionic, nonionic,
araphotetic/zwitterionic, cationic or a nmuxture thereof.

118, Any of the foregoing compositions wherein the cosmetically acceptable carrier comprises
water in an amount of 1 t0 99%, or 50 to 95%, or 70 to 939%.

119, Any of'the foregoing compositions, wherein the composition provides a SPF of at least 2,
or at least 5, or at least 4, or at least 5 or at least 6, or at least 7, or at least 8, or at least 9,
or at least 10, or at feast 12, or at deast 15, or at least 20, or at fcast 25, or at least 30, when
applied to skin and/or hair in accordance with the method.

1.20.  Any of the foregoing corapositions, wherein the composition s a body wash, a shower
gel, a shampoo, hair conditioner, or soap bar.

[6016] Also provided is a method of reducing sun damage to the skin or protecting the skin frot

sunburn or sun damage, comprising washing the skin with the cleansing composition, ¢.g., any of

Compaosttion 1, ef seq. prior to cxposure to the sun.

166171 Also provided arc mathods of reducing peorspiration comprising applying an

antiperspirant effective amount of any of Composition 1, ef seq. to the skin, mcthods of reducing

body odor comprising applying a deodorant-cffective amount of any of Composition 1, ef seg. to
the skin, and methods of killing bacteria cormprising contacting the bacteria with an
antibacterially effective amount of a vine X halide cornposition, e.g., any of Composition 1, ef
seq.

{6018} Also provided is a method of making a cornposition comprising a zine X halide, e.g., any

of Composition 1, ef seq.

{6619} Without intending to be bound by theory, it is believed that the formation of the zine X

halide proceeds via formation of the zinc halide then coordination of X residues arcund a central

zing. Using reaction of zinc oxide with lysine hydrochloride in water as an exaruple, Zn0 reacts
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with lysine HCI via dissociation of the hvdrochloride to allow the reaction: ZnQO + HCE —7
ZuCl, + H,O. One mole of ZnCl, will veact with 3 moles of lysine to form a clear solution of Zn-
lysine-chioride complex (Znlysine,Cly or Znlysine;Cly), believed to have the structure depicted

in Formuly |, wherein R denotes the X side chain:

o
Ew . /';:"\:"\«
S S PG .t B 3

\"“_.-

Qe""

O
h Cly

Forraula 1
{0028} In this configuration, Zn 18 located in an octahedral center coordinated with two oxygen
and two nitrogen atoms in the equatorial plane coming from two lysine's carboxyiic acids and
amine groups respectively. The zine 15 also coordinated to the third lysine via its nitrogen and
carboxylic oxygen, at the apical position of the metal geometry. This appears to be the
dominant complex. Other complexes of zine and lysine are possible, ¢.¢., if there is insufficient
halide, e.g., Z00Lys;, haviog a pyrarmd geometry, with the equatonal plane that is same as the
above compound (Zn is bound to two oxygen and two nitrogen atorns from different lysines),
wherein the top of the pyramid 1s occupied by an O atom. More complex structures involving
multiple zinc ions are also possible, based on the TBZC structure. The zinc can also have the
zinge structure present in zing stearate.
{66321} The interaction of zinc and X converts the inseluble Zn( or TBZC 1o a highly soluble
complex at approximately neutral pH. In the skin, which contains charged molecules such as
proteins and fatty acids, the complox waill flocculate, forring a precipitate that deposits on the
skin. To the extent the complex 18 disrupted in these conditions, releasing free zing ion, the zinc
ion can hydrolyze to form amorphous zinc hydroxide precipitate, further depositing on the skin,
and moreover, the zine ton can kill skin bacteria, thereby reducing odor. As the amount of water
increascs, the ZXH hydrolyres to distribute a relatively insoluble zinc-containing precipitate.
The precipitate typically contains one or more of zinc oxide, zine cysteine, zine hydroxide, or

other zinc-containing cornpounds, This precipitate is unique in that it will allow deposition on
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the skin. Furthermore, this reaction is atypical since, in most cases, dilution will increase the
solubility of an ionic complex.

{86221 It will be understood that other Xs can be used in place of lysine in the foregoing scheme.
Tt will also be understood that, although the zine, X and halide may be primarily in the form of
precursor materials or in the form of a complex, there may be some degree of equilibrium, s0
that the proportion of material which s getually 1o complex compared to the proportion in
precursor form may vary depending on the precise conditions of formulation, concentration of
matcrials, pH, presence or absence of water, presence or absence of other charged molecules, and
so forth.

{8623} The combination of the zing, the X, and the halide forms a cationic complex-halide salt.
The zine X halide 1s a water soluble complex formed from the halide acid addition salt of zine
{e.g., zinc chioride) and an X, or from the halide acid addition salt of an X {e.g., lysine
hydrochlornide) and zine ion source, ¢.g., zinc oxide or TBZC, and/or from combination of all
three of a halogen acid, an X, and a zinc ion source.

{6024] The zinc ion source for combination with an amino acid hydrohalide or an X plus
halogen acid may be any source that provides Zn’ ions efficiently, for example zinc oxide, zine
chloride, tetrabasic zine chloride, zinc carbonate, zine nitrate, zing citrate, and zing phosphate.
Zine oxide is a white powder, insofuble in water. Tetrabasic zine chloride (TBZC) or zine
chloride hvdroxide monchydrate is a zine hydroxy compound with the formula

Zns(OHRCHL H,0O, also referred to as basic zine chloride, zine hydroxychloride, or zine
oxychloride. 1t s a colorlcas crystalline solid insoluble in water, Both of these matorials are
found to be soluble in water in the prescuce of an X and provide a source of zine ions while
restricting the available anions, as an excess of anions can interfere with the complex formation.
#6251 The amino acid source can be any amino acid. Examples of amino acids include, but are
not tiraited to, the common natural amino acids, ¢.g.; ysine, argimne, histidine, glycine, serine,
threonine, asparagine, glutamine, cysteine, selenocysteine, proline, alanine, valine, isoleucine,
leucine, methionine, phenylalanine, tyrosine, fryptophan, aspartic acid, and glutamic acid.
[6626] In some embodiments, the amino acid 19 a basic aming acid. By “basic amino acid” is
meant the naturally occurring basic amino acids, such as arginine, lysine, and hustidine, as well
as any basic amino acid having a carboxy! group and an amino group in the molecule, which is

water-soluble and provides an aqueous solution with a pH of 7 or greater. Accordingly, basic
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aming acids include, but are not limited to, arginine, lysine, citrulline, ornithine, creating,
histidine, diamincbutancic acid, diaminoproprionic acid, salis thereof or corabivations thereof. In
certain embodiments, the amino acid is lysine. In other embodiments, the amine acid is arginine.
Neutral amino acids, such as glycine, and cven acidic anino acids, such as aspartic acid,
however, arc also capable of forming salts with strong acids, such as halogen acids. In some
embodiments the amino acid s a neutral or acidic amine acid, e.g., glycine.

{8627} The halide source can be part of the zine source, such as zine chloride or tetrabasic #inc
chloride. The halide source can be part of the amine acid, such as an amino acid hydrohalide.
Also, the halide source can be a halogen acid. The hahde roay be chlorine, bromine, or ioding,
most typically chlorine. The acid addition salt of an amino acid and a halogen acid {e.g., HC,
HBr, or HI} is sometimes referred to heretn as an amino acid hydrohalide. Thus one example of
an amino acid hydrohalide is lysing hydrochloride.

16628} The amount of zine X halide in the compositions is a UVA radiation protecting amount.
in one embodiment it is also a UVB radiation protecting about. Such an amount s sufficient to
provide a SPF of at least 2 when applied to the skin and rinsing with water, .g., washing with
the coraposition for 30 seconds and rinsing with water for 30 seconds. In certain embodiments,
the amount of zine X halide in the composition provides at least .36 % zinc by weight of the
composition. In some embodimenss the amount of zinge ju the composition is at least 0.37%, in
another embodiment 0.36 t¢ 10%, in another embodiment 0.37 to 10 %, in another embodiment
§.36 t0 5 %, in another embodiment §.37 to 5%, 1n another embodiment 0.4 to 5 %, in another
cmbodiment 0.4 to 2 %, in another cmbodiment 8.4 to 1 %. To provide the dosired lovels of
zing, when zine X halide powder is used the amount of the powder is at least 1.5%, in another
embodiment 1.5 to 10 %, in another embodiment 1.5 to 5 %. When a zine X halide sohation is
used, the amount of salufion is at least 5%, in one embodiment 5 to 28%, i another embodiment
S5to 15 %. In certain ewbodiments, precursors, €.g., 7ing oxide and amino acid hydrohalide, are
present in amounts such that when combined into the zine X halide, the zine X halide would be
present in an amount of 1.5 to 10 % by weight of the composition. In either of these
embodiments, the amount of the zinc X halide can be varied for the desired purpose, such as an
antibacterial agent or as a sunscreen. In other embodiments, the amount of the zime X halide is at
feast 0.5, at least [, at Jeast 2, at least 3, or at least 4 up to 10% by weight of the composition. In

other embodiments, the amount of the zine X halide is less than 9, less than &, less than 7, less
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than 6, less than 5, less than 4, less than 3, legs than 2, or less than 1% by weight of the
composition. In other embodiments, the amounts of zine in the composition is 8.5 {6 5%, 0.5 to
4%, 0.5 to 3%, or (.5 to 2% by weight of the composition.

(6629} When the zine X halide 18 formed from precursor materials, the precursor materials are
preferably used in molar ratios approximately as reguired to produce the desired zine X halide,
although an excess of one material or another may be desirable in certain formulations, e.g., to
balance pH against other formulation constituents, to provide additional antibacterial zine, or to
provide X buffer. Preferably, however, the amount of halide 1s limited, as constraining the level
of halide somewhat encourages wnteraction between the zime and the X. For example, 1o one
embodiment to produce zing lysine chloride (ZnLysine,Cly or Zulysine;Ch), the molar ratios of
the elements in the precursor materials would include 1 molar equivaient Zn®" : 3 molar
equivalents Lys : 2 molar equivalents CT.

{8830} In certain embodiments, a molar ratio of zine to X is at least 2:1, In other cmbodiments,
the molar ratio 1s at least 1:1, at least 1:2, at least 1:3, atleast 1:4, 2:7t0 14, 1110 14, 12 10
14,1310 1:4,2:1t0 13, 2:1 t0 122, 2:1 to 111, or 1:3. Above 1.4, itis expected that the zinc
will be totally dissolved.

18031} In certain embodiments, the zine X halide can have a conductivity of greater than 8000,
optionally greater than 9000, greater thao 10,000, or greater than 12,000 pS/om, prefevably when
the pH 1s at least 4.

{6032} In onc embodiment, the composition provides cleansing activity, in such embodiment,
there typically i3 a skin cleansing cffective amount of a surfactant present in the composition.
18433} Goenerally, at lcast 8.1 wt. % of the composition should be surfactant (a). Preforred
mintmums of at feast 1, 3, 5, 7, 10, 20 and 30 wt. % surfactant(s) can be prosent in the
composition. Maximum quantities of surfactant(s) depends upon the physical mixture of the
composition being employed as well as the armount of additional components. Generally, no
more than 95-07 wt. % surfactant{s} are present, specifically no more than 90 wt.% surfactant(s).
Maximum quantities of 28, 30, 40, 50, 60, 70, 80, or 85 wi. % surfactant{s) can also be readily
employed. In certain embodiments, the surfactant is present in an amount of 8.1 0 45, 110 15, 15
to 45, or 15-35 weight% of the compeosition depending on the type of composition. The cleaning
composition 18 in liquid form and can be formulated to be body wash/shower gel, a shampoo, or

g conditioner. The surfactant can be a surfactant or 4 combination of surfactants. Suitable
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surfactants include anionic, nonionic, cationic, amphoteric, or zwitterionic surfactants. The term
surfactant includes salts of futty acids, which are typically referred to as soaps,

180341 Suitable anionic surfactants include, but are not Hmited to, these surface-active or
detergent compounds that contain an organic hydrophebic group containing generally § to 26
carbon atoms or generally 10 to 18 carbon atoms in their molecular structure and at least one
water-solubilizing group selected from sulfonate, sulfate, and carboxylate so as to form a water-
sofuble detergent. Usually, the hydrophobic group will comprnise a Ca-Coy alkyl, or acyl group.
Such surfactants arc cmployed in the form of water-soluble salts and the sait-forming cation
usuaily is selected from sodium, potassium, ammonium, magnesium and wovo-, di- or iri-Cs-Cs
alkanclammonium, with the sodium, magnesium and ammonium cations again being the usual
ones chosen.

[8035] Suitable anionic surfactants include, but are not limited to, the sodium, potassium,
ammoniurm, and cthanolammonium salts of lincarCs-Cis alkyl benzene sulfonates, alkyl ether
carboxylates,Cip-Cyp parafhin sutfonates, Cs-Cys alpha olefin sulfonates, Cs-Cix alkyl sulfates,
(3-Cys alkyl ether sulfates and mixtures thereof

{8036} Other suitable anionic surfactants include paratfio sulfonates, which may be
monosulfonates or di-sulfonates and usually are mixtures thereof, obtained by sulfonating
paraffing of 19 to 20 carbon atoms. Commonly used paraffin sulfonates are those of Cp»-Cyg
carbon atoms chains, and more commonly thev are of C4-Cy» chains. Paraffin sulfonates that
have the sulfonate group(s) distributed along the paratfin chain are described 1n U.S. Patent Nos.
2,503,280, 2,507,088, 3,260,744 and 3,372,1R¥; and also in German Patent 733,096, Such
compounds may be made to specifications and desirably the content of paraffin sulfonates
outside the C14-Cyy range will be minor and will be minimized, as will be any contonts of di- or
polv-sulfonates. Examples of paraffin sulfonates include, but are not limited to HOSTAPLIR™
SAS30, SAS 60, SAS 93 secondary alkane sulfonates from Clariant, and BIO-TERGE™
surfactants from Stepan, and CAS No. 68037-49-0.

{8037} Examples of suiiable other sulfonated anionic surfactants include higher alkyl
mononuclear aromatic sulfonates, such as the higher alkylbenzene sulfonates contaming 9 to 18
or 9 to 16 carbon atoms in the higher alkyl group in a straight or branched chain, or Ca-C 5 alkyl
toluene sulfonates. In one embodiment, the alkylbenzene sulfonate 1s a linear alkylbenzene

sulfonate having a higher content of 3-phenyl {or higher) isomers and a correspondingly lower
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content {well below 50%) of 2-phenyl (or lower) isomers, such as those sulfonates wherein the
benzene ring is attached mostly at the 3 or higher (for exaruple 4, 5, 6 or 7) position of the alkyl
group and the content of the isomers in which the benzene ring is attached in the 2 or | position
is correspondingly low, Materials that can be used are found in ULS. Patent 3,320,174, especially
these in which the alkvis are of 10 to 13 carbon atoms,

8038} Other suitable antonic surfactants include the olefin sulfonates, including long-chain
alkene sulfonates, long~-chain hvdroxyalkane sulfounates or maxtures of alkenc sulfonates and
hydroxyalkanc sulfonatcs. These olefin sulfonate detergents may be prepared in 8 known
manner by the reaction of sulfur trioxide (SO:) with long-chain olefins containing & to 25, or 12
to 21 carbon atoms and having the formula RCH=CHR{ where R is a higher alkyl group of 6 to
23 carbons and R 15 an alkyl group of 1 to 17 carbons or hydrogen to forrn a mixture of sultones
and alkene sulfonic acids which is then treated to convert the sultones to suifonates. In one
embodiment, olefin sulfonates contain from 14 to 16 carbon atoms in the R alkyl group and are
obtained by sulfonating an a-olefin,

{6039] Examples of satisfactory anionic sulfate surfactants include alkyl sulfate salts and ether
sulfate salts. Suitable antonic ether sulfate has the formula R{OC2H ) OSO3M whereinnis 1
to 12, 0r 1 to0 5, and R is an alkyl, alkylaryl, acyl, or alkeny] group having 8 to 18 carbon atoms,
for exarmple, an alkyl group of Ci2-Ciy or C -Gy ¢, and M is a solubtlizing cation selected from
sodium, potassium, ammsoniumg, magnesium and mono-, di- and tricthanol aromontum ions.
Exemplary alkyl cther sulfates contain 12 to 15 carbon stoms in the alkyl groups thereof, ¢.g.,
sodiom myristyl (3 FO) sulfate. Suitable alkylaryl ether sulfates include Ca-Cig alkyiphenyl
cther sulfates containing from 2 to 6 moles of cthylene oxide in the molecule.

Other suitable snionic detergents include the Co-Cys alkyl cther polycthenoxyl carboxylates.
suitabie alkyl ether polyethoxyl carboxylates may be prepared by condensing ethylene oxide
with appropriate alkanol and reacting this reaction product with chloracetic acid to make the
ether carboxyhc acids as shown in U.S. Pat. No. 3,741,911 or with succinic anhydride or phialic
anhydride.

{6048} Suitable nonionic surfactants utilized include the primary aliphatic alcohol ethoxylates,
secondary aliphatic alcohol cthoxylates, alkylphenol ethoxylates and ethylene-oxide-propylene
oxide condensates on prirnary alkanols, such 2 PLURAFACT™ gurfactants (BASF) and

condensates of ethylene oxide with sorbitan fatty acid esters such as the TWHEEN™ gurfactants

10
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{(IC1). The nonionic synthetic organic detergents generally are the condensation products of an
organic alipbatic or alkyl aromatic hydrophobic compound and hydrophilic ethylene oxide
groups. Practically any hydrophobic compound having a carboxy, hydroxy, amido, or aming
group with g free hydrogen attached to the nitrogen can be condensed with cthylene oxade or
with the polvhydration product thereof, polvethylene glveol, to form a water-soluble nonionic
detergent. Further, the length of the polyethenoxy chain can be adjusted to achieve the desired
balance between the hydrophobic and hydrophilic cloments.

18041} The nontonic surfactant class includes the condensation products of a higher alcohol
{¢.g., an alkanol contamning ¥ to 18 carbon atoms 1o a straight or brauched chain configuration)
condensed with 5 to 30 moles of ethylenc oxide, for exampie, lauryl or myristyl aleohol
condensed with 16 moles of cthylene oxide (EG), tridecanol condensed with 6 to moles of EG,
nyristyl alcohol condensed with 10 moles of EO per mele of myristyl aleohol, the condensation
product of EO with a cut of coconut fatty alcohol containing a mixture of fatty alcohols with
alkyl chains varying from 10 to 14 carbon atoms in length and wherein the condensate contains
cither 6 moles of EQ per mole of total alcohol or 9 moles of EO per mole of alcohol and tallow
aleohol ethoxylates coutaining 6 EQ to 11 EO per mole of alcohol.

18042} Desirably suitable nonionic surfactants include the NEODOL™ cthoxylates (Shelt Co.},
which are higher aliphatic, primary alcchol containing 9-15 carbon atoms, such as Co-Cyy alkanol
condensed with 2 to 10 moles of ethylene oxide (NEQDOL™ 9125 OR -5 OR -6 OR -8}, Cy»-
i1 alkanol condensed with 6 to 7 moles cthylene oxide (NEODOL™ 236 .53, C,-C 5 alkanol
condensed with 12 moles cthylene oxide (NEGDOLYM 25123, C4-Cs alkanol condensed with
13 moles cthylene oxide (NEQDOL™ 45-13), and the like.

188431 Additional satisfactory watcr soluble alcohol cthylene oxide condensates arc the
condensation products of a secondary aliphatic alcohol containing 8 to 18 carhon atoms in a
straight or branched chain configuration condensed with 3 to 30 moles of cthylene oxide.

Examples of commercially available nonionic deterg

gents of the foregoing type are C11-Cy5
secondary alkanol condensed with either 9 EO (TERGITOL™ 15-5-9) or 12 EQ (TERGITOL™
15-5-12) marketed by Union Carbide.

16344] Other suttable nonionic surfactants include the polyethylene oxide condensates of one
mole of alky] phenol containing from § to 18 carbon atoms in a straight- or branched chain alkyl

group with 5 to 30 moles of ethylene oxide. Specific examples of alkyl phenol cthoxylates

i1
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include, but are not limited to, nonyl phenol condensed with 9.5 moles of EO per mole of nonyl
phenol, dinonyl phenol condensed with 12 moles of EO per mole of phenol, dinonyl phenol
condensed with 15 moles of EO per mole of phenol and di-isoctylpheno! condensed with 15
moles of EQ per mole of phenel. Coramercially available nonionic surfactants of this type
include IGEPAL™ C3-630 (nonyl pheno! ethoxyvlate) marketed by GAF Corporation.
[8845] Also among the satisfactory nonionic surfactants are the water-soluble condensation
products of a Cs~-Cyo alkanol with a hetenic vaxture of ethylene oxide and propylene oxide
wherein the weight ratio of cthylene oxide to propylenc oxide 1s from 2.5:1 to 4.1, or 2.8:1 1o
3.3:1, with the total of the ethylene oxide and propylene oxide (includimg the terminal ethanol or
propanol group) being from 60-85%, or 70-80%, by weight. Such detergents are commercially
available from BASF and a particularly preferred surfactant is a Cy0-Cys alkanol condensate with
ethylene oxide and propylene oxide, the weight ratio of ethylene oxide to propylene oxide being
3:1 and the totsl alkoxy content being 75% by weight
{8646} Condensates of 2 to 30 moles of ethylene oxide with sorbitan mono- and tri-C;-Cyg
alkanoic acid csters having a HLB of 8 to 15 also may be emiploved as the nonionic detergent
igredient 1o the described coroposition. These surfactants are well known and are available
from Imperial Chemical Industries under the TWEEN™ {rade name. Suitable surfactants
include, but are vot Hwmited 1o, polyoxyethylene (4) sorbitan monolaurate, polyoxyethylene (4)
sorbitan monostearate, polyoxyethylene (20) sorbitan trioleate and polyoxyethylene (28} sorbitan
tristearate.
180471 Other suitable water-soluble nonionic surfactants arc markcted undoer the trade name
PLURONIC™, The compounds arc formed by condensing cthylene oxide with a hydrophobic
base formed by the condensation of propylene oxide with propylenc glyeol. The molccular
weight of the hydrophobic portion of the molecule is of the order of 950 to 4000 or 200 10 2,500,
The addition of polyoxyethylene radicals o the hydrophobic portion tends o increase the
solubility of the molecule as a whole so as to make the surfactant water-soluble. The molecular
weight of the block pelymers varies from 1,000 to 15,000 and the polyethylene oxide content
may comprise 20% to 80% by weight. In one embodiment, these surfactants will be in liquid
form and satisfactory surfactants are available as grades L 62 and L 64,
18048] Alkyl polysaccharides surfactants, which can be used in the instant composition, have a

hydrophobic group containing from & to 20 carbon atoms, or from 10 to 16 carbon atoms, or
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from 12 to 14 carbon atoms, and polysaccharide hydrophilic group containing from 1.5 to 10, or

from 1.5 to 4, or from 1.6 to0 2.7 saccharide units (e.g., galactoside, gluceside, fructoside,

8
glucosyl, fructosyl; and/or galactosyl units). Mixtures of saccharide moieties may be used in the
alkyl polysaccharide surfactants. The nuraber x indicates the number of saccharide units in g
particular alkyl polysaccharide surfactant. For a particular alkyl polysaccharide molecule x can
only assume integral values. In any physical saraple of alkyl polysaccharide surfactants there
will be 1n general rolecules having different x values. The physical samaple can be characterized
by the average valuc of X and this average valuc can assume non-integral valucs. In this
specification the values of x are to be understood to be average values. The hydrophobic group
{R} can be attached at the 2-, 3-, or 4- positions rather than at the 1-position, {thus giving e.g. a
glucosyl or galactosyl as opposed to a glucoside or galactoside). However, attachment through
the 1- position, t.e., ghicosides, galactoside, fructosides, etc, is preferred. In one embodiment,
the additional saccharide units are predominately attached to the previous saccharide unit's 2-
position. Attachment through the 3+, 4-, and - positions can also occur. Optionally and less
destrably there can be a polyalkoxide chain joining the hydrophobic motety (R} and the
polysaccharide chain, The preferred alkoxide moiety is ethoxide.
16649} Typical hydrophobic groups include alkyl groups, cither saturated or unsaturated,
branched or unbranched containing from 8 to 20, or from 19 to 18 carbon atoms. Inone
embodiment, the alkyl group is a straight chain saturated alky! group. The alkyl group can
contain up to 3 hydroxy groups and/or the polyalkoxide chain can contain up to 30, or less than
10, alkoxide moictics.
{8850} Suitable alkyl polysaccharides inchude, but arc not limited to, decyl, dodecyl, tetradecyt,
pentadecyl, hexadecyl, and octadecyl, di-, tri-, fetra-, penta-~, and hexaglucosides, galactosides,
tactosides, fructosides, fructosyls, lactosyls, glucosyls and/or galsctosyls and mixtures theveof.
{8651} The alkyl monosaccharides are relatively less soluble in water than the higher alkyl
polysaccharides. When used in a mixture with alkyl polysacchanides, the alkyl monosaccharides
are solubifized to some extent. Saitable mixtures include coconut alkyl, di-, tri-, teira-, and
pentaglucosides and tallow alkyl tetra-, penta-, and hexaglucosides.
16052} "Alkyl polysaccharide surfactant™ is intended to represent both the glucose and galactose

i

derived surfactants and the alky! polysaccharide surfactants. Throughout this specification,
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"alkyl polyglucoside” is used to include alkyl polyglyvcosides because the stereochemistry of the
saccharide moiety 18 changed during the preparation reaction.
{80531 Suitable alkyl polygiucosides include APG 625 glycoside manufactured by the Henkel
Corporation of Ambler, PA. APG 625 1s a nonionic alkyl polyglycoside characterized by the
formula:

CHHQJJ t EO(CGHl(}O<)AH
wherein 0=10 (2%); v=122 (65%); n=14 (Z1-28%); n=16 (4-8%} and n=18 (0.5%) and x {degree
of polvmerization) = 1.6. APG 625 has: a pH of 6 to 10 (10% of APG 625 in distilled water); a
specific gravity at 25°C of 1.1 g/ml; a density at 25°C of 9.1 Iba/gallon; a calculated HLB of 12.1
and a Brookfield viscosity at 35°C, 21 spindie, 5-10 RPM of 3,060 to 7,000 cps.
{8054} Suitable zwitterionic surfactants include betaines and sultaines. Typical alkvldiracthyl
betaines include, but are not Hmited to, decyl dimethyl betaine or 2-{N-decyl-N, N-dimethyl-
amrnonia)y sectate, coco direthyl betaine or 2-(N-coco N, N-dimethylaramonia} acetate, myristyl
dimethyl betaine, palmtyl dimethyl betaine, lauryl dimethyl betaine, cetyl dumethy! betaine,
stearyl dimethyl betaine, etc. The amidobetaines similarly inchude, but are not limited to,
cocoamidoethylbetaine, cocoamidopropy] betaine and the bike. The armdosulfobetaines include,
but are not imited to, cocoamidocthylsuifobetaine, cocoamidopropy! sulfobetaine and the hike.
In one embodiment, the betaine 1s coco (Cg-C18) amidopropyl dirmethyl betaine. Three
examples of betaine surfactants that can be used are EMPIGEN™ BS/CA from Albright and
Wilson, REWOTERIC™ AMB 13 and Goldschmidt Betaine L7,
B335} Other suitable zwilterionic surfactants nclude amine oxides.
The above cthylene oxide condensates, amides, and amine oxides arc more firlly described in
U.S. Patent No, 4,316,824, A preferred amine oxide is cocoarmdopropyl-dimcthylansine oxide.
[8#056] One desirable surfactant for the cleaning composition is an alkyl benzene sulfonate
surfactant. Another desirable surfactant 1s a surfactant system of a combination of an alkyl ether
sulfonate, and a zwitterionic surfactant. Yet another desirable is a surfactant system of a
combination of an alkyl benzene sulfonate, an alkyl ether sulfonate, and a zwitterionic surfactant.
{t may be desirable to include the cationic surfactant{s} in an amount of up to 25% by weight, or
up to 10% by weight, or up to 3% by weight, of the total composition. It may be desirable to
mclude the nonionic surfactani(s) in an aroount of up to 20% by weight, or up to 10% by weight,

or up to 5% by weight of the total composition. In an embodiment it may be desirable to include
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the alkyl benzene sulfonate salt surfactant(s) in an amount of 1% to 40% by weight, or 3% by
weight to 30% by weight, or 5% to 20% by weight of the total coraposition, with attention to the
relative ratio various salts (of applicable)}, e.g., sodium to magnesium salis, as described above.
In an embodiment it may be desirable to mclude the alkyl ether sulfate surfactant(s) in an amount
of 5% to 409 by weight, or 10% to 25% by weight, or 7% to 19% by weight. In an embodiment
itrnay be desirable to include the amine oxide surfactant(s) in an amount of up to 25% by
weight, or 5% 1o 20% by weight, or 2% to 10% by weight. In an cmbodiment it voay be
destrable to include the amphoteric surfactant(s) in an amount of up to 30% by weight, or up to
20% by weight, or up to 10% by weight.

{83587] The carrier represents all other materials in the composition other than the zine X halide
and surfactant. The amount of carrier is then the amount to reach 100% by adding to the weight
of the zinc X halide plus surfactant.

[6058] The camier typically includes water. The water typically is pure and detonized. The
amount of water is 1 to 99%, or 50 to 95% or 70 to 95% by weight of the composition. In
alternate embodiments, the composition is anhydrous. By anhydrous, there is less than 5% by
weight water, optionally less than 4, fess than 3, less than 2, less than 1, less than 0.5, less than
0.1 down to 0% by weight water.

[6059] The compositons may comprise further ingredients such as ingredients for skin
fightening; tanning prevention; treatment of hyperpigmentation; preventing or reducing acne,
wrinkles, lines, atrophy and/or inflamroation; chelators and/or scquesirants; anti-cellulites and
slimming (¢.g. phytanic acid), firming, moisturizing and cocrgizing, scif tanning, soothing, as
well as agents to improve clasticity and skin barrier and/or further UV -filter substances and
carricrs and/or oxcipients or difuents conventionally used in fopical compositions.

6060} The compositions can also contain usual cosmetic or cleaning adjuvants and
additives, such as water-soluble aleohols; glycols; glyeerides; medium to long chain organic
arids, alcohols and esters; additional amino acids; structurants; emollients; preservatives/
antioxidants; fatty substances/ oils; organic soivents, silicones; thickeners; softeners; emulsifiers;
other active sunscreen agents, moisturizers, aesthetic components such as fragrances; fillers;
sequestering agents; anlonic, cationic, nonmtonic or anphoteric polymers; propellants; acidifying
or basifying agents; dyes; colorings/colorants; abrasives; absorbents; essential oils; skin sensates;

astringents; pigracnis or nanopigments; e.g. those suited for providing a photoprotective effect by
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physically blocking out ultraviolet radiation; plants, herbs or parts or extracts thereof, e.g.,
seaweed; or any other ingredients usually formulated jnto cosmetic or cleaning compositions.
Such ingredients commonly used in the skin care industry, which are suitable for use in the
compositions, arc ¢.g. described in the CTFA Cosmetic Ingredient Handbook, Second Edition
{1992} without being limited thercto. The necessary amounts of the cosmetic and dermatological
adjuvants and additives can be based on the desired product and be easily be chosen by a skilled
person in this ficld.

{8061] For cxample, the composition may inchude onc or more of fragrance compounds. The
fragrance compound can be a fragrance precursor roaterial, which upon a pH change, can release
a fragrance. Also, the fragrance can be encapsulated. A wide variety of odiferous chemical
compounds can be included in the film composition. Fragrance compounds include compounds
used as perfumes and fragrances such as aldehyes, e.g., C6-C14 alipatic aldehyes and C6-('14
acyclic terpene aldehydes, ketones, alcohols, and esters. Suitable fragrance compounds include
citral; neral; iso-citral; dibydro citral; citronellal; octanal; nonanal; decanal; undecanal;
dodecanal; tridecanal; 2-methy! decanal; methyl nony! acetaldehyde; 2-nonen-1-al; decanal;
undecenal; undecylenic aldehvde; 2, 6 dimethyl octanal; 2, 6, 10-trimethyl-3-undece-1-nal;
trimethyl undecanal; dodecenal; melonal; 2-methyi octanal; 3, 5, 5, trimethyl hexanal and
mixtures thereof, Fragrances may also include pro-fragrances such as acetal pro-fragrances,
ketal pro-fragrances, ester pro-fragrances (¢.g., digeranyl succinate}, hydrolyzable inorganic-
organic profragrances, and mixtures thereef, These pro-fragrances may release the perfume
material as a result of simple hydrolysis. The composition may include 0.01 %5t0 5% of a
fragrance compound bascd on the total solid weight of the composition.

188621 Other specific examples of optional ingredients include organic solvents, such as cthanol;
thickeners, such as carboxymethylcellulose, magnesium aluminum silicate,
hydroxycthyleellalose, methyleellulose, carbopols, glucamides, or Antil{(R) from Rhone Poulenc
sequestering agents, such as tetrasodium ethylenediaminetetraacetate (EDTA), EHDP or
mixtures in an amount of 0.01 to 1%, preferably 0.01 to 0.05%; and coloring agents, opacifiers
and pearlizers such as zinc stearate, magnesiun stearate, Ti02, EOMS {ethylene glycol
monostearate ) or Lytron 621 (Styrene/Acrylate copolymer); all of which are useful in enhancing

the appearance or cosmetic properties of the product.
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{6063} Examples of an additional antimicrobial is 2-hydroxy-4,2'4" trichlorodiphenylether
{DP300), lactic acid, quaternary ammonium compounds such as triclosan, and the like; examples
of preservatives include dimsthvloldimethylhydantoin (Glydant X1.1600), parabens, sorbic acid
and the like.

18064} The compositions may also comprise coconut acyl mone- or dicthano! amides as auds
boosters, and strongly ionizing salis such as sodium chloride and sodium sulfate may also be
used to advantage.

{8065] Antioxidants such as, for example, butylated hydroxytoluene (BHT) and Vitamin A, C &
Hor their derivatives may be used advantageously in amnounts of (.01% or higher i appropriate.
{8366} Polyethyiene glycols which may be used include:

Polyox WSR-205 PEG 14M,

Polyox WSR-N-60K PEG 45M, or

Polyox WSR-N-750 PEG TM.

{6667} Thickeners which may be used include Amerchol Polymer HM 1500 (Nonoxynyl
Hydrocethyl Cellulosey; Glucam DOE 120 (PEG 120 Methy! Glucose Dioleate); Rewoderm{R)
{(PEG medified glyceryl coceate, palmate or tallowate) from Rewo Chemicals; Antil(R) 141
{from Goldschmidt}.

[6068] Avother ingredicot which roay be included are exfoliants such as polyoxyethylene beads,
walrut sheets and apricot seeds.

8869} The amounts of optional carrier ingredients can, based on the desired product, casily be
determined by the skilled porson.

18470} The optional carricr ingredients useful herein can in some instances provide more than
one benetit or operate via more than ong mode of action.

186711 The compositions in general have a pH in the range of 3 to 10, in one embadiment g pH
i the range of 4 to 8 and in another embodiment a pH in the range of 4 to 7. The pH can casily
be adjusted as desired with sutable acids such as e.g. citric acid or bases such as NaOH
according to standard methods in the art.

{6672} The compositions can be used in a method to reduce sweating by applying the
composition to skin. In certain embodiments, the application is to axilla. Also, the compositions

can be used to kill bacteria by contacting bacteria with the composition. For example, in one

ey
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embodiment, the combination of the amine acid or amine acid hydrohalide with the zinc oxide
increases the availability of zinc ions, which can then kill bacteria and reduce sweat.

{86731 Provided is (i) a method for controlling perspiration comprising applying to skin an
antiperspirant effective amount of a formulation of any embodiment embraced or specifically
described herein, e.g., any of Compositions 1 ef seg.; and (i1} a method for controlling odor from
perspiration comprises applyving to skin a deodorant effective amount of a formulation of any
ecmbodiment embraced or specifically deseribed herein, c.g., any of Compositions 1 ef seq.
{8074 Further provided is a method of reducing sun damage to the skin or protecting the skin
from sunburn or sun damage, comprising washing the skin with the liquid cleansing
composition, ¢.g., any of Composttion 1, ef seq., and water, prior to exposure to the sun. Also
applics to any part of the body that may be exposed to the sun, e.g. hair or nails. This method
takes advantage of the unique aspect of the zinc X halide, 1.¢, depositing a zinc precipitate on the
skin, nails or hair after dilution with water that occurs during typical washing. The deposited
zine acts as a sunscreen, absorbing UVA and/or UVE rays. Thus the method 1s a “rinse of
method, depositing sufficient zinc on the body after washing with the composition to provide an
SPF of at least 2. The skin, hair or nails 1s typically washed with the corposition for 5 seconds
to 2 minutes, in one embodiment 5 to 30 seconds.

[6075] In one embodiment, the coroposition has the ability to protect skin frora UVA and/or
UVB rays while avoiding significant skin trritation. The composition should further be used in
an amount sufficient to provide sun protective factor (SPF) of at least 2, preferably st least 2.5,
more preforably at least 3.0, In onc embodiment the composition has a SPF valuc ranging from
210 45. SPF is ¢ commonly used measure of photo protection of a sunscreen against ervtherna.
This number is derived from another parameter, the minimal erythemal dose (MED). MED is
defined as the “least exposure dase atf a specified wavelength that will elicit a delayed erythema
response.” The MED indicates the amount of energy irradiating the skin and the responsiveness
of the skin to the radiation. The SPF of a particular photo protector is obtained by dividing the
MED of protected skin by the MED of unprotected skin. The higher the SPFE, the more effective
the agent in preventing sunbarn., The SPF value tells how many times longer a person can stay in
the sun person will experience I MED. For example, utilizing 4 sunscreen with an 5PF of 6 will

allow an individual to stay in the sun six times longer before receiving 1 MED. As the SPF value
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determined according to the procedures listed in 21 CFR 352 er seq. (in particular, 21 CFR
352.72 and 352.73).

{80761 Unless stated otherwise, all percentages of composition components given in this
specification are by weight based on a total composition or formulation weight of 100%.

180771 Unless otherwise specifically identified, the ingredicnts for use in the compositions and
formulations are preferably cosmetically acceptable ingredients, By “cosmetically acceptable™ 18
racant suitable for use in a formulation for topical application to human skin, A cosmetically
acceptable excipient, for exarnple, 1s an cxcipient which is suitable for external application in the
amounis and concentrations coutemplated 1o the forraulations, and mcludes for example
excipients which are “Generally Recognized as Safe” (GRAS) by the United States Food and
Drug Administration.

{8078] The compositions and formulations as provided herein are described and claimed with
reference to their ingredients, as is usual in the art. As would be evident to one skilled in the ar,
the ingredients may in some instances react with one another, so that the true composttion of the
final fornmlation may not correspond exactly to the ingredients listed. Thus, it should be
understood that the composition extends to the product of the combination of the listed
ingredients.

Example 1 - Zing lysine chiloride preparation

[6079] 18.2650¢ (0.1mole) of L-LysincH{! is dissolved in 100mi of Deionized water at room
temperature under stitring. After all L-LysineHCI dissolves, 4.1097¢ (6.0505molc) of Zn0 s
slowly added into the solution under stirring. The suspension is continucd mixing st room
teraperature for at least 30 minutes to 24 hours. Then, the suspension solution is centrifuged at
7000rpm for 20 minutes and filtered through filter membrane with §.45um pore size to remove
unreacted Zn(3. The clear supernatant 1s recovered as stock solution. A stock solution as prepared
herein has typical zinc loading of 2.0% to 3.0% by weight and pH ranges from 6.8 10 7.2. Zinc
leading can be readily determined using Inductively Coupled Plasma Atomic Emission
Spectroscopy(JCP-AES) after acidification with a strong acid, such as nitric acid, or using any
other suitable analytical method. Compositions mnveiving other amino acids can be similarly
prepared. In addition, an acid (such as HCly can be added during the reaction or to the filtered

stock sohution to reduce pH and a base (such as NaOH, or KOH) can be added similarly to
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enhance pH. Powder is prepared by spray drving. The zinc lysine chloride complex described in
this Example is sometimes referred to heretn as “ZLL”.

Example 2 ~ TBZC-Lvs nrenaration

16880} 14.6190g (0.Imole) of L-Lysine is dissolved in 100ml of Deionized water at room
temperature under stitring. After all L-Lysine dissolves, 5.57402 (0.0101mole) of TBZLC i
slowly added into the solution under stirting. The suspension 18 continucd mixing st roorm
temperature for at least 30 roinutes to 24 hours. Then, the suspension selution is contrifuged at
7000rpm for 20 minutes and filtered through filter membrane with 0.45um pore size to remove
unteacted TBZC. The yellow clear supernatant is recovered as stock solution. A stock solution as
prepared herein has typical zing loading of 1.5% to 2.5% by weight and pH ranges from 18.5 to
L1, Zinc loading can be readily determined using Inductively Coupled Plasma Atomic Emission
Spectroscopy{ICP-AES) after acidification with a strong acid, such as nitric acid, or using any
other suitable analytical method. Compositions mvelving other amine acids can be stmilarly
prepared. In addition, an acid (such as HC!) can be added during the reaction or to the filtered
stock solution to reduce pH and a base (such as NaOH, or KOH) can be added similarly to
enhavce pH.. The powder is prepared by spray dryving.

Example 3- Preparation of Shower gels with Zinc lysine chloride

166811 Materials:

4.73%ZL.C solution {(Exaraple 1)

15.7%Z1.C powder (Example )

Shower Gel using the following formulation in Table 1:

Table |
Material Amount {weight %)
Demineralized water and minors {preservatives color, fragrance, pH agent) | Q.8.
sodium laureth sulfate 5.3
Cocamidopropyl betaine 3.5
PPG-2 hydroxyethyl cocamide 1.4
Glyeerin i
Glyeol distearate 0.7
Cocamide MEA 0.5
Polygquaternium-7 0.2
trichlorocarbanilide 0.2
Ethoxvlated fatty alcohol 0.1
Poloxamer 124 (EG-PO block copolymern) 0.02
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{8082} Six samples of ZLC powder in Shower Gel and six samples of ZLC solution in Shower
Gel were created using the following procedure:
{8083 Six different mixtures containing various quantities of ZLC powder (15.7% Znin ZLC
powder} were made using the following formulations:
P1y  0.75% ZLC: 0152 ZL.C powder was added to 19.83g Shower Gel
«The percent zine in the mixture 18 0.18%
P2y 1.5% ZLC: 03g ZLC powder was added to 19.7g Shower Gel
*The pereent zine in the muxture is 0.36%
P3y 3% ZLC: 6.6g ZLC powder was added to 19.4g Shower Gel
*The percent zing in the mixture 18 0.73%
P4y 5% ZLC: 1g ZLC powder was added to 19g Shower Gel
sThe percent zine in the mixture s 1.23%
PS5y 7% ZLC: 14g ZLC powder was added to 18.6g Shower Gel
*The percent zinc in the mixture is 1.75%
P6y  10% ZLC: 2g ZLC powder was added to 18g Shower Gel
*The percent zine in the mikture 18 2.56%
8084} The mixtures were then stitred by hand with the use of a stirring rod for at least 8
minutes. They were then placed in a 30°C oven for 3 days.
{6085 Six different mixtures containing various quantities of ZLC solution (4.73% Znin ZLC
solution) were made using the following formulations:
Sy 2.5% ZLC: 0.5g ZLC solution was added to 19.5g Shower Gel
=The pereent zine in the muxture 15 0.18%
S2y 5% ZLC: Tg 2LC solution was added to 19g Shower Gel
*The percent zinc i the mixture 15 0.37%
S3)  10% ZLC: 2¢ ZLC solution was added to 18g Shower Gel
*The percent zine in the mixture is §.78%
S4y  15% ZLC: 3g ZLC solution was added to 17g Shower Gel
*The percent zinc in the mixture is 1.24%
53y 20% ZLC: 4g ZLC solution was added to 16g Shower Gel
sThe percent zinc in the mixture is 1.75%

S6y  25% FLC: 5g FLC solution was added to 15g Shower Gel
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*The percent zine in the mixture 18 2.32%
[8086] The roixtures were then stirred by havd with the use of a stirring rod for at least §
minutes. They were then placed in a 56°C oven for 5 days.
{6087} A sample of just Shower Gel was also placed in the 50°C oven and aged for 5 days.
[8088] After aging, the viscosity of §.7¢c of cach sample was measured at 25° C using an ARG2
mstrument, A 40mra 2 degree steal cone 9991511 was used to rocasure the viscosity using 8
shear only flow procedure.
{6089] Additionally, three more shower gel samples were later made ready for comparison.
These samples contained 0% ZLC, 2% ZLC and 3% ZLC using the following formulation
POy 0% ZLC: Og ZLC powder was added to 20g Shower Gel

«The percent zine in the mixture 18 0%
P7y 2% Z1C: 0.4g ZLC powder was added to 19.6g Shower Gel

*The percent zine in the mixture is 0.49%
P3y 3% ZLC: 0.6g ZLC powder was added to 19.4g Shower Gel

*The percent zine in the mixture 15 0.73%

Example 5 — Deposit of zine on buroan skin after washing with zinc lvsine halide shower gels

16690} Zinc deposit was measured using a hand washing procedure with the use of a Zincon
indicator, A glove was cut so that only the finger tip of a single finger was exposed. The finger
was cleaned thoroughly and dried. The hand was slightly rinsed with water and 0.5¢cc of P1 was
placed on the finger. The finger was scrubbed for 30 seconds. The finger was then rinsed for 30
sceonds. Following drying, the finger was immediately sprayoed with Zincon indicator. The
turning of the erange-red color of Zincon mdicator to 8 purple color indicated the presence of
zinc. This procedure was repeated using a different finger cach time for P2, P7, P3, 581, 82, 53
and original shower gel to determine the minimum amount of ZLC that would still leave a zinc
deposit after washing.

{8021} P2 containing 0.36% zinc and S2 containing 0.37% zinc, both showing significant zinc
deposit, along with PO, were diluted 2 fold, 4 fold, 8 fold, 16 fold and 32 fold to examine the
formation of precipitate upon dilution using a Turbiscan at 37.5°C. The dilutions are shown in

Table 2.

i

ey
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Table 2
2% 4x ¥x 16x 32x
Mass Shower 6 9 1.5 (.75 30.375
Gel Mixture {g)
Mass DI water 6 9 10.5 11.25 11.625
)
Results

{8692} A finger washed with regular Shower Gel ounly, had an orange-red color of Zincon
indicator which shows no Zn deposition on skin. A finger washed with 2.5% ZLC solution in
Shower Gel containing $.18% Zn, had a mostly orange-red color of Zincon indicator which
shows very little Zn deposition on skin. A finger washed with 5% ZLC solution in Shower Gel
containing 0.37% Zn, has a purple color of Zincon indicator which shows significant Zn
deposition on skin. A finger washed with 10% Z1L.C solution in Shower Gel containing 0.78%
Zn, has a deep purple-blue color of Zincon indicator which shows significant Zn deposition on
skin.

{6093] A finger washed with regular Shower Gel, has an orange-red color of Zincon indicator
which shows no Zn deposttion on skin. A fiuger washed with 0.75% Z2LC powder in Shower
Gel containing 0.18% Zn, has hittle purple color of Zincon indicator which shows a little Zn
deposition on skin. A finger washed with 1.5% ZLC powder in Shower Gel containing 0.36%
Zn, has a purple color of Zincon indicator which shows Zn deposition on skin. A finger washed
with 3% ZLC powder i Shower Gel containing 6.73% Zn, has a deep purple-blue color of
Zincon indicator which shows significant Zo deposition on skin.

8094} A finger washed with Sample PO containing 0% ZLC in Shower Gel, has an orange-red
color of Zincon indicator which shows no Zn deposition on skin. A finger washed with P7
containing 2% ZLC in Shower Gel, has a purple color of Zincon Indicator which shows zine
deposition. A finger washed with P3 containing 3% ZLC 1o Shower Gel, has a purple color of
Zincon indicator which shows significant Zn deposition on skin

Turbidity studies

(G095 For solutions containing regular shower gel, all of the dilutions slowly increase in percent
transission during a 20 minute rocasurernent pertod. All of the solutions are turbid from the
very beginning. The 4 fold dilution initially has close to 8% transmission. The 2 fold and 16 foid

ditutions have similar initial percent transmissions at around 1%. The 32 fold dilution has an
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instant percent transmission 0of 5.7% and the 8 fold dilution has an initial percent transmission of
6.5. The 2 fold dilution has the greatest increase in percent transmission during the measurement
period, possibly indicating the settling of the precipitate to the bottom of the tube. The final
percent transmission of the 4 fold dilution is the smallest (1.2%), followed by the 16 fold (7.6%),
2 fold (4.1%:, 32 fold (6.7%;) and 8 fold (7.6%), respectively.

{6096] For the solutions containing 1.5% ZLC powder in shower gel, all of the dilutions have a
net inerease in percent transmission during a 20 winute measurement period. All of the solutions
are turbid from the very begmmning. The 8 fold dilution has the lowest inttial percent transmission
at 0.15% transmission. The 16x dilution only shightly mcreases during the measurement period:
from 1.2% to 2.2%. The 2 fold and 32 fold dilutions have a sharp drop in percent transmission at
around | minute and then continue to increase for the rest of the time. This could be due to the
settling of the precipitate. The 4 fold dilution steadily increases during the time period from 6.2%
to 8.4%. Overall, the final % transmmssion is lowest for the § fold dilution (1.4%), followed by
the 16 fold dilution (2.3%), the 4 fold dilution (8.4%}, 32 fold dilation (9.0%;) and finally the 2
fold ditution (10.2%), respectively.

{8097 For the solutions containing 5% ZLC solution in shower gel, all of the solutions are
turbid from the very beginning. The & fold dilution as the lowest initial percent transmission at
0.15% transmission and stays refatively stable during the 20 mivute measureraent period. The 32
fold dilution also stays relatively stable during the measurement period at around 4.9%-5.0%.
The 4 fold dilution slowly increascs from 5.8% to 8.4%. The 2 fold dilution has a sharp increase
initially and then steadily inercases to 11.9%. Lastly, the 16 fold dilution has the greatest initial
and final % transroission. The 16 fold dilution has 4 shght dip at around | minute to 12.3% but
then increases to 15.29% by the end of the measurcment period. Thore are no overlaps among the
% transmission of the diliuted samples.

{8698} For the solutions containing 5% ZLC solution i shower gel, all of the solutions are
turbid from the very beginning. The & fold dilution as the lowest initial percent transmission at
0.15% trausmussion and stays relatively stable during the 20 minute measurement period. The 32
fold dilution also stays relatively stable during the measurement period at around 4.9%-5.0%.
The 4 fold dilution slowly increascs from 5.8% to 8.4%. The 2 fold dilution hag a sharp increase
initially and then steadily increases to 11.9%. Lastly, the 16 fold dilntion has the greatest initial

and final % transroission. The 16 fold dilution has a shight dip at around | minute to 12.3% but
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then increases to 15.2% by the cnd of the measurement period. There are no overlaps among the
% transmission of the diluted sarples,

[6099] Tn comparison to the control shower gel Semple PO (containing 0% ZLC), the zinc
deposition test clearly shows significant deposition of ZnO nano particles on the surface of ZLC
treated side.

[0100] The minimum amount.of ZLC that.still leaves a zinc deposit is determined to be 5% ZLC
solution and 1.5% ZL.C powder. These contain 0.37% and 0.36% Zn, respectively. It is difficult
to see the zinc oxide formed from the turbidity study due to the nature of the shower gel. The
original shower gel is already very turbid, whereas ZI.C solution is clear, When the Z1.C solution
was added to the shower gel, a substantial decrease in % transmission is not obvious because the
added clarity of the ZLC solution balances out the cloudiness of the newly formed precipitate.
For the ZL.C powder, a significant decrease in % transmission of the 16x and 32x dilutions is
observed, This indicates the precipitation of ZnO for 1.5% ZLC powder in shower gel.

(0101} When the skin comes in contact with ZLC solution or powder, ZLC molecules are
deposited on the skin surface. During the rinsing process in DI water, ZLC forms ZnO which
directly deposits on the surface.

[0102] As used throughout, ranges are used as shorthand for describing cach and cvery value
that is within the range, Any value within the range can be selected as the terminus of the range.
Tn the event of a conflict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls.

[0103] Unless otherwise specified, 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 material.

CA 2892360 2018-11-13




81788340

CLAIMS:
1. A personal cleansing composition comprising
a. at least 0.1% by weight of a surfactant for skin cleansing, and

b. a zinc X halide complex present in an amount to provide at least 0.36 weight% of

the composition of zinc, wherein X is lysine or trimethylglycine.

2. The personal cleansing composition of claim 1, wherein the cleansing composition is a

liquid cleansing composition.

3. The personal cleansing composition according claim 1 or 2, wherein the zinc X halide
complex is formed from precursors, wherein the precursors are a zinc ion source, an X source,
and a halide source, wherein the halide source can be part of the zinc ion source, the X source,

or a halogen acid.

4. The personal cleansing composition according to claim 3, wherein the zinc ion source is at

least one of zinc oxide, zinc chloride and tetrabasic zinc chloride.

5. The personal cleansing composition according to any one of claims 1-4 wherein the zinc X

halide complex is made by combining zinc oxide with an amino acid hydrohalide.

6. The personal cleansing composition according to any one of claims 1-4, wherein the zinc
X halide complex is made by combining TBZC with lysine, lysine hydrochloride, or
trimethylglycine.

7. The personal cleansing composition according to any one of claims 1-6, wherein the zinc
X halide complex has the formula ZnX,Hal, or ZnX3Hal,, wherein Zn is a divalent zinc ion

and Hal is a halide ion.

8. The personal cleansing composition according to any one of claims 1-7, wherein a total

amount of zinc present in the composition is 0.36 to 10 % by weight.
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9. The personal cleansing composition according to any one of claims 1-7, wherein a total

amount of zinc present in the composition is 0.36 to 5 % by weight.

10. The personal cleansing composition according to any one of claims 1-7, wherein a total

amount of zinc present in the composition is 0.4 to 2 % by weight.

11. The personal cleansing composition according to any one of claims 1-7, wherein a total

amount of zinc present in the composition is 0.4 to 1% by weight.

12. The personal cleansing composition according to any one of claims 1-11, wherein the

zinc X halide complex is present in an amount of 1.5 to 40 % by weight of the composition.

13. The personal cleansing composition according to any one of claims 1-11, wherein the

zinc X halide complex is present in an amount of 1.5 up to 30% by weight of the composition.

14. The personal cleansing composition according to any one of claims 1-13, wherein a molar

ratio of zinc to X in the zinc X halide complex is about 1:3.

15. The personal cleansing composition according to any one of claims 1-14, wherein the

halide is chloride.

16. The personal cleansing composition according to any one of claims 1-15, wherein the

zinc X halide complex is zinc lysine chloride.

17. The personal cleansing composition according to any one of claims 1-16, wherein the

zinc X halide complex is ZnLysine2Clz or ZnLysinesCla.

18. The personal cleansing composition according to any one of claims 1-17, wherein the
composition provides an SPF factor of at least 2 to skin after washing skin with the personal

cleansing composition.

19. The personal cleansing composition according to any one of claims 1-17, wherein the
composition provides an SPF factor at least 7 to skin after washing skin with the personal

cleansing composition.
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20. The personal cleansing composition according to any one of claims 1-17, wherein the
composition provides an SPF factor at least 12 to skin after washing skin with the personal

cleansing composition.

21. The personal cleansing composition according to any one of claims 1-17, wherein the
composition provides an SPF factor at least 25 to skin after washing skin with the personal

cleansing composition.

22. The personal cleansing composition according to any one of claims 1-21, wherein the

composition is a body wash.

23. The personal cleansing composition according to any one of claims 1-21, wherein the

composition is a shower gel.

24. Use of the personal cleansing composition of any one of claims 1-23 in the manufacture
of a product for reducing sun damage to the skin or protecting the skin from sunbum or sun

damage.

25. Use of the personal cleansing composition of any one of claims 1-23 in the manufacture

of a product for killing bacteria.

26. Use of the personal cleansing composition of any one of claims 1-23 in the manufacture

of a product for reducing perspiration.
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