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METHOD OF MAKING PERSONAL CARE COMPOSITIONS COMPRISING ZINC
COMPOUND AND/OR PYRITHIONE

TECHNICAL FIELD
The present disclosure generally relates o personal care compositions having low
concentrations of a winc~-containing material andior a pyrithione matenal; and methods of making

personal care compositions and for improving skin health.

BACKGROUND

Human health s impacted by many microbial entities or microbials such as germs, bacterig,
fungl, veasts, molds, viruses, or the like. For example, invasion by microbial entities or microbials
mchuding various viruses and bacteria cause a wide variety of sicknesses and aibments. To reduce
sach an invasion, people freqaently wash thetr skin with personal care compositions. Accordingly, it
would be desirable 1o provide certam personal care compositions and methods for maproving skin
health by apphying a zinc-containing material andfor a pyrithione material o the skin of an
individual. Further, it would be desirable to provide such personal care compositions and methods

111 a cost-gffective manner.

SUMMARY
In accordance with one example, a personal care composition includes from about 8.001% tw

about 0.02%, by weight of the personal care composition, of at least one of a zinc-containing

material and a pyrithione material.  The personal care composition s substantially free of a
structurant.

In accordance with another example, a personal care composition includes from abowt
0.001% to about 0.02%, by weight of the personal care composition, of at least one of & zinge-
containing material and a pyrithione material. The at least one of the zinc-containing matenal and
the pyrithione material is formed of particulates and suspended in the personal care composition.
The personal care composition has a Péclet Nwnber of less than 1. The average particle size of the
particulates is about 0.5 um. The personal care composition exhibits 8 viscosity from about 4,500 ¢P

to about 7,500 ¢P.
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In accordance with vet another example, a personal care composition ncludes zinc
pyrithione. The zinc pyrithione is formed of particulates, and the zinc pyrithione particnlates are
suspended within the personal care composition. The personal care composition is substantially free
of a structurant. The personal care composition has a Péclet Numsber of less than 1.

In accordance with still another example, a method for tmproving skin health mclodes
applying a personal care composition to at least a portion of one of hawr follicles and skin of an
mdividual. The personal care composition includes from about 0.001% to about 0.02%, by weight
of the personal care composition, of at least one of a wc-containing material and a pynthione
material. The personal care composition is substantially free of 8 structurant.

In accordance with still another example, a method for improving skin health inclodes
applyving a personal care composition 10 at least a portion of one of hair follicles and skin of an
mdividual. The personal care composition comprises from about 8.001% to about 0.02%, by weight
of the personal care composition, of zine pyrithione. The zinc pyrithione 13 formed of particulates,
and the zine pyrithione particulates are suspended within the personal care composition.  The
personal care composition bas a Péelet Number of less than 1. The average particle size of the zinc
pyrithione particulates is about 0.5 um.  The personal care composition exhibits g viscosity from
about 4,500 ¢P to about 7,300 ¢P.

In accordance with still another example, a personal care composition mcludes about 0.02%
or less, by weight of the personal care composition, of at least one of a zinc-containing material and
a pyrithione matenal. The personal care composition is substantially free of a structurant. The
personal care composition maintains at least 0.001% by weight, of at least one of a zinc-containing
material and a pyrithione material after about 3 vears while stored at substanually ambient
conditions.

In accordance with yet another example, a method of making a personal care composition
mcindes diduting a primary raw material, and subseguent to dilution, nuxing the diluted primary raw
material with one or more secondary raw matenals 1o form a personal care composition.  The
primary raw material includes at least one of a zinc-containing matenal and a pyrithione material.
The personal care composition having from about 8.001%% 1o about 8.02%_ by weight of the personal
care composition, of the at least one of a zinc-contaming material and a pyrithione material. The

personal care composition is substantially free of a structurant.
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In accordance with still vet another example, a method of making a personal care
composition wcludes mixing a primary raw material with one or more secondary raw materials to
form a personal care composition. The primary raw material inclodes an active component. The
active component includes from about 0.1%6 to about 50%, by weight of the primary raw material, of
at least one of a zmc-containing material and a pyrithione material. The personal care composition
meudes from about 0.001% tw about 0.02%, by weight of the personal care composition, of the at
least one of a zinc-containing material and a pyrithione material. The personal care composition s

substantially free of a structurant.

DETAILED DESCRIPTION

i. Definttions

As used herein, the following terms shall have the meamng specified thereafier:

“Dry skin” 1s psually chargeterized as rough, sealy, andfor Haky skin swrface, especially in
low humidity conditions and is often associated with the somatory sensations of tightaness, itch,
and/or pan.

“Non-diseased skin” refers to skin that is generally free of disease, mfection, and/or fangus.
As used herein, dry skin is considered to be included in non-diseased skin.

“Personal care composition” refers to compositions intended for topical apphication to skin or
hair. Personal carg compositions can be rinse-off tormulations, 1 which the product can be applied
topicaily to the skin or hair and then subsequently rinsed within seconds to minntes from the skin or
hair with water, The product could also be wiped off using a substrate. In either case, it 15 believed
at least a portion of the product is left behind {(i.c. deposited) on the skin. Personal care
compositions can also be used as shaving aids. The personal care compositions can be extrudable or
dispensable from a package. The personal care compositions can be, for example, in the form of a
liquid, senu-hquid cream, lotton, gel, solid, or a combmation thereof. Examples of personal care
compositions can mmclade but are not limited to bar soaps, shampoos, conditioning shampoos, body
washes, moisturizing body washes, shower gels. skin cleansers, cleansing mitks, in-shower body
moisturizers, pet shampoos, shaving preparations, and cleansing compositions used i conjunction

with & disposable cleansing cloth.
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“Rinse-off” means the intended product wsage includes application to skin and/or hair
followed by rinsing and/or wiping the product from the skin and/or hair within a few seconds to
minutes of the application step.

“SLS” refers to sodium lauryl sulfate.

“STaS” refers to sodium trideceth(n) sulfate, wherein n can define the average number of
moles of ethoxylate per molecule.

“Structorant” refers 1o a substance/gredient that renders a personal care composition to be
siractured.

“Structured” refers to having a rheclogy that can confer stability on the personal care
composition. Generally, a personal care composition can be considered to be structured f particles
that are more dense than the continuous phase and large enough to exhibit msignificant Brownian
motion do not settle; or if the particles are less dense than the continwous phase, the particles do not
rise, or cream, durimg the product hfetime. A degree of structure can also be determuned by
characteristics determined by one or more of the followmng methods: Young's Modulus Method,
Yield Stress Method, Zero Shear Viscosity Method, or by an Ulracentrifupation Method described
i U.S, Patent No. 8,158 566, Another rheological technigque to measure structure includes creep
theology. A personal care composition can be considered to be stractured if the personal care
composition has one or more following characteristics:  {a) Zero Shear Viscosity of at least 100
Pascal-seconds {Pa-s), at least about 200 Pa-s, at least about 500 Pa-g, at least about 1,000 Pa-s, at
least about 1,500 Pa-s, or at least about 2,000 Pa-3; (b} A Structured Domain Volume Ratio as
measured by the Ultracentrifugation Method, of greater than about 40%, at least about 45%, at least
about 50%, at least about §5%. at least aboui 60%;, at least about 63%. at least about 70%, at least
about 75%, at least about 80%, at least about 83%%, or at least about 90%; or (£) A Young’s Modulus
of greater than about 2 Pascals (Pa), greater than about 10 Pa, greater than about 20 Pa, greater than
about 30 Pa, greater than about 40 Pa, greater than about 50 Pa, greater than about 75 Pa, or greater
than about 100 Pa.

“Substantially free of " refers to abont 2% or less, about 1% or less, or about 0.1% or less of' a
stated ingredient. “Free of " refers 1o no detectable amount of the stated ingredient or thing,

“Viscosity” refers to the viscosity of a finished product, where the viscosity is measured by

. . . .
using a cone and a plate rheometer and applying a shear rate 0f 2 57 {o the product.

. Personal Care Compositions
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It has been suggested mn the hiteratwe that zinc-containing materials andfor pyrithione
materials can provide benefits to skin, thus improving skin health. In certain examples, a zine-
containing material, such as zinc pyrithione, can provide mmproved antimicrobial etficacy and
improve skin hydration.  Such described benefits are disclosed in U.S. Patent Publication Nos.
2013/0045263 AT, 201370045284 Al; 2013/0045285 Al and 2013/0045961 Al. Moreover, such
benefits can be provided to both diseased and non-diseased skin. However, in order to provide such
benefits, personal care compositions can require specific concentrations of a zinc-containing material
andfor a pyrithione material and be m the form of parbiculates, such that the particulates have a
specific average particle size. Conventional personal care compositions containing zing-contaming
matenial particulates and/or pyrithione material particulates at these concentrations and particle sizes
require 3 structurant to prevent the zinc-contaming material particulates anddor the pyrithione
material particalates from aggregate and/or separate feading to unwanted sedimentation.

Typical strocturants can include a stroctured swrfactant such as sodiom tridecethi{n) sulfate,
hereinafter $TnS, wherein n can define average moles of ethoxylation. n can range, for example,
from about 0 to abowut 3, from about 0.5 to about 2.7, from about 1.1 to abowt 2.5, from abowt 1.8 o
about 2.2, or n can be gbout 2. When n can be less than 3, STnS can provide tmproved stability,
mmproved compatibidity of benefit agents within the personal care composittons, and increased
mildness of the personal care composttions. Examples of the use of STaS are disclosed tn U5,
Pateni Application Serial Neo. 13/157.665. Other suifable structurants can include hydrogenated

castor oil (e.g., Thixcin®y; ethvlene glveol distearate, and acrylate copolymers {e.g., Agqua SF-1}.

However, inclading structurants 1o any significant amounts in personal care compositions
results in greater manuficturing costs due to longer and more complex processing involved and
greater consumption of raw matenals. Accordingly, providing a personal care composition which is
substantially free of or free of a structurant would reduce such manufacturing costs and provide
numerous additional benefits.

The present wventors have discovered that a zinc-contaiming matenal and/or a pynithione
material can be used in personal care compositions at certain concentrations and at certain average
particle sizes such that a personal care composition can be substantially free of a structurant. For
example, at suitable average particle sizes and in suitable concentrations, zinc-containing material
particulates and/or pynithione material particulates {e.g., zinc pynthione or sodmm pynithione) can

reraain suspended 1 a personal care composition.  This behavior can be further explained by the
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Péclet Number associated with a composition having such particulates.  The Péclet Number
calcutated in association with a composition having certain particulates relates gravitational forces to
diffusive forces with respect to those particulates in the composition. The Peéclet Number can be

defined by the following formula;

Gravitational Forces Ve Dypy
Pe = = -

Dif fusive Forces (Brownian Motion) Dy,

where v, 18 the Stokes setthng velocity, Dzer 15 the diameter of a zinc pyrithione particle (assuming
spherical geometry), and Dy is the diffusion coefficient. Thus, by selecting average particle sizes
and concentrations of cerfain particulates (e.g., «ine pyrithione) that result in a Péclet Number of less
than 1, Brownian motion can prevail, allowing the particulates to remain suspended i the personal
care composition withoot assistance from a structurant.  If the Péclet Number is greater than 1,
gravitational forces can exceed diffusive forces and particulates can begin 1o settle in the personal
care composition, allowing for sedimemation to ooour,

fn order to provide for a Peclet Number of less than 1, relatively low concentrations of a
zinc~-containing material and/or a pyrithione matenial {e.g., zing pyrithione and/or sodium pyrithione)
can be used in personal care compositions. Typically, personal care composttions can include a
zinc-contamng material andfor a pyrithione material at such concentrations and average particle
sizes that the personal care composition can be opaque in appearance. For example, by employing
relatively low concentrations of a zinc-containing material andfor a pyrithione materal, opacity of a
personal care composition can be reduced andior substantially eliminated.  The personal care
compositions described herein can include an effective amonnt of a zine-containing material andior a
pvrithione material, be substantially free of a structurant, and have the unexpected benefit of

reducing or ehiminating opacity.
A, Zme-Containing and/or Pyrithione Materials

A personal care composition can include a zinc-comtaining material andfor a pyrithione
matenial.  Similarly, a method of improving skin health {e.g., 1ncreasing antirmcrobial efficacy) can
melude applying a zinc-containing material andéor a pytthione material to the skin of an individual.
Examples of such zinc-containing materials can include, for example, zine salis. Examples of zinc

salts useful herein mclude the following: =zinc aluminate, zinc carbonate, zinc oxide, zine
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phosphates, zine selenide, zinc sulfide, zine silicates, zine silicofluoride, zme borate, zine hvdroxide,
zine hydroxy sulfate, and combinations thereof.

As set forth sbove, a zinc-comtamning material can comprise a zine salt of I-hydroxy-2-
pyridinethione (known as “zine pyrithione™), for example, a mercaptopyridine-N-oxide zine salt.
Zine pyrithione can be made by reacting I-hydroxy-2-pyndinethione {ie., pvrithione acid) or a
soluble salt thereof with a wne salt (eg. wine sulfate) to form a zine pyrihione precipiiate as
tustrated in U3, Patent No. 2.809.971 and the zine pyrithione can be formed or processed into
platelet wine pyrithione using, for example, sonic energy as illustrated m ULS. Patent No. 6,682,724

Zine pyrithione can take the form of particulates, platelets, or a combination thereof For
example. where the zinc pyrithione is inmtroduced as particolate, such particulates may have an
average particle size of about I pm or less; m certain examples from about 0.05 um to about 1
i certain examples from about 0.1 um to ghout 0.9 um; in certain examples from about 0.25 m to
about 0.75 pm; and 1n certain examples about 0.3 pm.

Other non-limiting zinc-containing materials can include zinc-comtaining layered materials
{ZLMST). BExamples of zinc-containing layered materials usehdd herem can inclode zine-containing
layered structures with crystal growth primarily occurring in two dimensions, It 1s conventional to
describe layer structures as not only those i which all the atoms are wcorporated i well-defined
layers, but also those in which there are ions or molecules between the lavers, called gallery tons
{AF. Wells “Stractural Inorganic Chemistry” Clarendon Press, 1975).  Zinc-containing layered
materials (ZLM'sy may have zinc mcorporated in the layers and/or be components of the gallery
ions. Many ZLM’s occur naturally as minerals. Common examples include hydrozinecite (zinc
carbonate hydroxide), basic zine carbonate, aurichalcite {zinc copper carhonate hydroxide), rosasite
{copper zinc carbonate hvdroxide} and many related minerals that are zinc-containing.  Natural
ZIM s can also occur wherein antonic laver species such as clay-type miunerals {e.g., phyHosilicates)
contain ion-exchanged zing gallery tons.  All of these natural materials can also be obtained
synthetically or formed in site in a composition or during a production process.  Another conunon
class of ZLM’s, which are often, but not always, synthetic, is layered doubly hydroxides, which are
generally vepresented by the formula [MT LMY (OHRT AP Lo nHO and some or all of the
divalent fons (M) would be represented as zine ions (Crepaldi, EL, Pava, PC. Tronto, I, Valim, IB
J. Colloid huerfac. Sci. 2002, 248, 429-42).
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Yet another class of ZLM s can be prepared and is called hydroxy double salts (Morioka, H.,
Tagaya, H., Karasu, M, Kadokawa, J, Chiba, K fnerg. Chem. 1999, 38, 4211-6). Hydroxy double
salts can be represented by the general formala [?x-'fiz":';*}\-'f}“;,;,X{OH};{; ol A%aeanw nHZO where the
two metal ion may be different; if they are the same and represented by zine, the formula stnplifies
to [Zn1(OHREPS 2x A-nHa0. This latter formula represents (where x=0.4) and contains common
materials such as mine hydroxychloride and zine hvdroxynitrate. These are related to hydrozincie as
well wherein a divalent anion replaces the monovalent anion. These materials can also be formed in
sitw 1 a composiion or W or during a production process.  These classes of ZLM’s represent
relatively commeon examples of the general category and are not intended to be Himiting as to the
broader scope of matenials which it this definttion.

Commercially available sources of basic zinc carbonate mclude Zince Carbonate Basic (Cater
Chemicals: Bensenville, 1L, USA), Zinc Carbonate (Shepherd Chemicals: Norwoeod, OH, USA),
Zine Carbonate (CPS Union Corp. New York, NY, USA), Zme Carbonate (Elementis Pigments:
Durham, LK}, and Zine Carbonate AC {Bruggemann Chemical: Newtown Square, PA, USA)

Basic zinc carbonate, which also may be referred to commercially as "Zine Carbonate™ or
*Zine Carbonate Basic” or “Zinc Hydroxy Carbonate™, 18 a synthetic version consisting of materials
simifar to natorally ocowring hydrozmncite. The idealized stoichiometry is represented by
Zad OHY(COs): but the actual stoichiometric ratios can vary slightly and other impurities may be
incorporated in the crvstal lattice.

Suitable examples of such pyrithione materials can mclude zine pyrithione, sodium
pyrithione, pyrithione acid, dipyrithione, chitosan pynithione, magnesium disulfide pynithione, and
combinations thereof Pyrithione materials may also include other pyvidinethione salts formed from

metals such as zing, copper, tin, cadmium, magnesium, alominium, and zirconium.
B. Personal Care Compositions

Zmc-containing materials {e.g., zinc pyrithione) and/or pyrithione materials can be applied o0
the skin through a personal care composition. Such personal care compositions can include rinse-off
personal care compositions. Examples of suitable zinc-containing materials and pyrithione materials
are desciibed herem. Personal care compositions can have varving levels of zinc-contaiming material
and/or pyrithione material. In certain examples, a personal care composition can include from about

$.001% to about 0.02%, by weight of the personal care composition, of at least one of a zinc-
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containing material and a pyrithione material. In certain examples, a personal care composition can
include from about 0.003% to about 0.02%, by weight of the personal care composttion, of at least
one of a zinc-containing material and a pyrithione material.  In certain examples, a personal care
composition can include from about 0.01% to about 0.0175%, by weight of the personal care
composition, of at least one of a zinc-containing material and a pyrithione material.  In certain
examples, a personal care composition can include abowt $.015%, by weight of the personal care
composition, of at least one of a zinc-containing material and a pyrithione material.

As described herein, a zinc-contaming material andfor a pyrithione material can be included
in a personal care composition at certain concentrations and at certain average particle sizes such
that the personal care composition can be substantially free of a strocturant. In certain examples, the
personal care composition can be free of a structurant. In certain examples, the zinc-containing
material and/or the pyrithione material can be suspended in the personal care composition. This
phenomenon can be further explained by evaluating the Péclet Number associated with a particular
personal care composition.  For example, zine pyrithione particulates can be suspended within a
personal care composition having a Peclet Number, as deseribed herem, of less than 1) in cerfain
examples, a Péclet Number of about 0.1 or less; and in certain examples, a Péclet Nomber of gbout
0.01 or less.

Moreover, the viscosity of the personal care composition can impact the separation and
suspension of the zinc-containing materials andfor pyrithione matenals.  In certain examples, a
personal care composition can have a viscosity of about 30,000 cf or less; about 40,000 ¢ or less;
about 30,000 cP or less; about 20,000 P or less; or about 10,000 ¢P or less. In certain examples, a
personal care composition can have a viscosity from about 500 ¢P to about 19,000 ¢P, from about
1,500 ¢P to about 9,000 ¢P, from about 3,000 ¢P 1o about 8,000 ¢P_ or from about 4,500 ¢P to about

7.500 ¢P. 1 one example, the zme pyrithione particulates can be homogeneously mixed thronghowt
the personal care composition.

A personal care composition can include at least one surthctant.  In certain examples, a
personal care composition can include from about 1.0% to about 50%, by weight of the at least one
surfactant; i certain examples, from about 5% 1o about 40%, by weight of the at least one
surfactant; and in certain examples, from abour 10% to about 35% by weight of the at least one
surfactant. One such surfactant that can be included n a personal care composition 1s sodium lauryl

salfate, herematter SLS. Suitable examples of SLS are described in ULS. Patent Application Serial
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Np. 12/817.786. Such suniable surfactants can also include sediam laureth{n) sulfate, hereinafter
SLEnS, wherein n can define average moles of ethoxylation. n can range from about | to about 3. ft
will be appreciated that the addition of such surfactants should not render the personal care
compositions, described herein, structured.

A personal care composition can further include from about 0.1% to 20%, by weight of the
personal care composition, of a cosurfactant.  Cosurfactants can comprise amphoteric surfactants,
zwitterionic surfactants, nonionic surfactants, or mixfures thereof In certain examples, such
cosurfactants should not render the personal care composition structured.  The personal care
composition can mclhude at least one of an amphoteric surfactant and a zwitterionic surfactant.
Suitable amphoteric or zwitterionic surfactants can include those described in US. Patent No.
5,104,646 and U.S. Patent No. 5,106,609,

Amphoteric surfactanis can include those that can be broadly described as denvatives of
atiphatic secondary and tertiary amines in which an aliphatic radical can be stratght or branched
chain and wherein an aliphatic substituent can coutain from about 8 to about 18 carbon atoms such
that one carbon alom can contam an anionic water solubilizing group, eg., carboxy, sulfonate,
sulfate, phosphate, or phosphonate. Examples of compounds falling within this definition can be
sodium  3-dodecyl-amnopropionate, sodium 3-dodecylaminopropane sulfonate, sodium  lauryl
sarcosmate, N-alkyltaurines such as the one prepared by reacting dodecylamine with sodwmn
isethionate according to the teaching of U.S. Patent No. 2 6538 072, N-higher alkyl aspartic acids
such as those produced according to the teaching of U.S. Patent No. 2,438.091, and products
described in U.S. Patent No. 2,528 378, Other examples of amphoteric surfactants can include
sodium laurcamphoacetate, sodium cocoampheactetate, disodivm  laurcamphoacetate  disodiam
cocodiamphoacetate, and nuxtwes thereof. Amphoacetates and diamphoacetates can also be used.

Zwitterionie surfactants suitable for use can include those that are broadly described as
derivatives of aliphatic quaternary ammonium, phosphomium, and sulfenium compounds, m which
aliphatic radicals can be straight or branched chains, and wherein an aliphatic substituent can contain
from about & 1o about 18 carbon atoms such that one carbon atom can confain an anionic group, e.2.,
carboxy, sulfonate, sulfate, phosphate, or phosphonate.  Other zwitterionic surfactants can melude
betaines, including cocanmidopropy! betaine (CAPB).

Nonionic surfactants suitable for use can include those selected from the group consisting of

atkyl  ethoxylates, alkyl glucosides, polyglocosides f(e.g, alkyl  polyglucosides, decyl

v
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polyglucosides), polyhvdroxy fatty acid amides, alkoxylated fatty acid esters, sucrose esters, amine
oxides, or mixtures thereof

Other suitable swiactants or coswfactants that can generally be used m a personal care
composition are described in McCutcheon's: Detergents and Enwldsifiers North American Edition
{ Allured Publishing Corporation 1947} (1986), McCuicheon's, Functional Materials North American
Edition (Allured Poblishing Corporation 1973} (1992) and U8, Patent No. 3920678 {filed Ang. 1,
1974).

Other optional additives can be included i a personal care composition, ncluding for
example an emulsifier (e.g., non-lonic emulsifier) and electrolves (e.g., sodium chloride). Example
emulsifiers and electrolyies are described in ULS. Patent Application Serial No, 13/1587,665.

Other pon-limiting optional ingredients that can be used in a personal care composiion can
comprise an optional benefit component that can be selected from the group consisting of thickening

¢., Kathon, citric acid, sodium benzoate);, antimicrobials; fragrances {e.g.,

foe

agents; preservatives (e

b

perfume); humectants {e.g., sorbitel), chelators {e.g. such as those described in ULS. Patent No

5487 884 ssued to Bisset, ef al); sequestrants; vitanuns {e.g. Retinol); vitamin derivatives {e.g
tocopheny! actetate, niacinanude, panthenol); sonscreens; desquamation actives (e.g. such as those
described m US. Patent No. 5,681 852 and 5,652,228 1ssued to Bisset); anti-wrinkle/ antt-atrophy
actives {e.g. N-acetyl derivatives, thiols, hydroxyl acids, phenol}; anti-oxidants {e.g. ascorbic acid
derivatives, tocophenol) skin soothing agents/skin heabing agents {e.g. panthenoic acid derivatives,
aloe vera, allantom); skin hightening agents (e.g. kojic acid, arbutin, ascorbic acid denvatives) skin
tanning agents (¢.g. dihvdroxyacteone); anti-acne medicaments; essential oils; sensates; pigments;
colorants; pearlescent agents; mnterference pigments {e g such as those disclosed i U.S. Patent No.
6,395,691 issued to Liang Sheng Tsawr, US, Patent No. 6,645,511 issued to Aronson, et al,, US
Patent No. 6,759.376 1ssued to Zhang, et al, 11.S. Patent No. 6,780.826 issued to Zhang, et al)})
particles {e.g. tale, kolin, mica, smectite clay, cellulose powder, polysiloxane, silicas, carbonates,
titanium dioxide, polyethylene beads) bvdrophobically modified non-platelet particles (e.g
hvdrophobically modified titanium dioxide and other materials described in a commonly owned,
patent application pubhished on Aug. 17, 2006 onder Publicaon No. 200601826994, entitled
“Personal Care Compositions Countaining Hydrophobically Modified Non-platelet particle filed on
Feb. 15, 2005 by Tavlor, et al.) and mixtures thereof. A personal care composition can comprise

from about 0.1% to about 4%, by weight of the personal care composition, of hydrophobically
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modified titanium dioxide. Other such suitable examples of such skin actives are deseribed 1w U.S.

41

Patent Application Serial No. 13/157,665.

Other optional ingredients can be most typically those materials approved for use in
cosmetics and that are described in the CTFA Cosmetic Ingredient Handbook, Second Edition, The
Cosmetic, Toiletries, and Fragrance Association, Inc. 1988, 1992

Such optional 1ogredients as deseribed herein can be categorized or described by thew
cosmetic and/or therapentic benefit or thelr postulated mode of action or function. However, it can
be pnderstood that actives and other materitals wseful herewn can, in some instances, provide more
than opne cosmetic and/or therapeutic benefit or function or operate via more than ong mode of
action. Therefore, classifications heremn can be made for convenience and cannot be intended to
Lt an ingredient to particularly stated application or applications listed. A precise nature of these
optional materials, and levels of incorporation thereof, will depend on the physical form of the
composition and the natwre of the cleansing operation for which it 13 to be used. Optional materials
can usually be tormulated at about 6% or less, about 5% or less, about 4% or less, about 3% or less,
about 2% or less, aboai 1% or less, about 0.3% or less, abouot 8.25% or less, abowt 8.1% or less,

about 0.01% or less, or about 0.005% or less of a personal care composition.
I Methods of Use to lmprove Skin Health

Personal care compositions can be applied by a variety of means, including by rubbing,
wiping or dabbing with hands or fingers, or by means of an implement andfor delivery enhancement
device. Non-hmiting examples of implements can melode a sponge or sponge-tipped apphicator, a
mesh shower puff, a swab, a brush, a wipe (eg., wash cloth), a loofah, and combinations
thereof.,  Non-limiting examples of delivery enhancement devices can mclude mechanival,
etectrical, vltrasonic andéor other energy devices. A personal care composition may be sold together
with such an implement or device. Aliernatively, an implement or device can be sold separately but
contain indicium o indicate usage with a personal care composition.  Implements and delivery
devices can employ replaceable portions {e.g., the skin interaction portions), which can be sold
separately or sold together with the personal care composition in a kit

Alse included heremn are methods for smproving skin health (e.g., increasing antimicrobial
efficacy}. For example, one method can include applving a personal care composition including at

least one of a zinc-contaming malerial and a pyrithione material to at least a portion of the body
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{e.g.. hair follicles andor skin) of a user, where the personal care composition is sabstantially free of
a structurant. The method can further comprise rinsing the personal care composition from the body
of the user.

While some composttional components are listed in the methods section for llustration, the
personal care compositions in emploving such methods can contain any combination of components
as described heram.

Certain personal care compositions may require a minimum amount of a zinc-containing
material andfor a pyrthione material.  For example, in order for a personal care composition {o
exhibit certain benefits assoclated with a zinc-containing material and/or a pyrithione material, such
a personal care composition may need to maintain at least 10 ppmo (0.001wt %) of the zinc-
containing material and/or the pyrithione matenial during the shelf hfe a product maintamed at
certaim conditions {e.g., three years at ambient conditions). Zinc pyrithione, for example, can
undergo degradation in personal care compositions over time. It will be appreciated by those skifled
in the art that conventional methedologies are well-known to determine and predict the level of

degradation of zme-coutaining materials andior pynithione materials over fime,
IV, Methods of Making a Personal Care Composition

A personal care composition can be formed by the addition of one or more raw materials. In
certain embodiments, a primary raw material can be diluted prior to being added to one or more
secondary raw matenials to form a personal care composition. The primary raw matenial can include
at least one of @ zmc-containing matertal and a pyrithione material as described herein.  In centan
examples, the dilution can occur i a 111 ratio, in certain examples in a 2:1 ratio, and n certain
examples m a 411 ratio.  In certam examples, the primary raw material can be diluted with water
{e.g, detonized water). The primary raw matenal can be in the form of a slurry or other sattable
form, Once dilution occurs, the diluted primary raw material can be muxed with one or more
secondary raw materials to form a personal care composttion. In cerfain examples, the personal care
composition can have from about 0.001% to about 0.02%, by weight of the personal care
composition, of at least one of a zinc-containing material and a pyrithione matenial, and can be
substantially free of a structurant.

In another example, a primary raw matenal can be formed to have a cenain concentration of

an active component {e.g.. zinc pyrithione parbcles).  For example, a primary raw matersal can

o
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inchude from about 0.1% to about 50%, by weight of the primary raw material, of at least one of a
zinc-containing muaterial and a pyrithione material. In certain examples, from about 1% to about
40%, by weight of the primary raw material, of at least one of a zinc-containing material and &
pyrithione material; in certain examples, from about 10% t© about 30%, by weight of the primary
raw material, of at least one of a zinc-contaiming material and a pynthione material; and in certain
examples about 25%, by weight of the primary raw material, of at least one of 2 zinc-containing
material and a pyrithione material.  The primary raw material can be mixed with one or more
secondary raw materials 1o form a personal care composition. The personal care composition can
include from about 0.001% to about 0.02%, by weight of the personal care composition, of the at

least one of a zic-containing material and a pynithione material, and can be substantially free of a

structurant.
Y. Procedures

A, Iodine-Based Titration Method

The content of a zinc-containing material andfor a pyrithione material in personal care
compositions can be measured by an iodine-based titration method. For example, a mercapto group
in zinc pyrithione (ZPT) can be titrated by iodine, which can oxidize 1t to a disulfide-2,2'
dithiobispyridine-l-oxade. If zinc pyrithione has already been oxidized or undergone transformation
otherwise so that it no longer possesses the mercapto group, it will not be detectible by the iodine-
based titration method described hereinafter,

First, a standardized 0.04 N iodine solution i1s prepared. Specifically, anhydrous sodium
thiosulphate (with a minimum purity of 99%) is oven~-dried for 2 hours at 1057°C and then stored in a
dessicator. Then, 0.03 g (+/-0.0001 g} of the anhydrous sodium thiosulfate 1s weighed and placed
nito the 100 mbL polypropylene beaker of an autotitrator, and 30 mL of deionized water is added 1o
form a standard solution. The autotitrator used herein is preferably a Mettler DL25 or Mettler
DMI40-8C titrator with a platiman ring electrode, which is commercially available from Mettler
Toledo Internanniopal, Inc. (Switzerland), or an equivalent thereof The autotitrator i3 set wp to
titrate  the standard sodiwm thiosulfate solution with the jodine solution that 1 being
siandardized. Bubbles are climinated from the bwette of the autotitrator, and titratton is

conmmenced.  Soch procedure is repeated twice more, and the results are averaged to obtain a
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standardized 0.04 N jodine solution. The % relative standard deviation (RSI3) should be less than
196 of the average.

Next, standardized 0.01 N and 0.006 N jodmme solutions are prepared. Specifically,
standardized 0.01N jodine solution is prepared using .10 g {(+/-0.0001 g} sodium thiosulphate
dissolved in 100 mL deionized water, using 10.0 mL pipetted into the 100 mLb autotitrator breaker
with 30 mi. additional deionjzed water followed by the titration procedure. Standardized 0.006 N
iodine solution is prepared using 3.0 mb of a 0.01 M sodium thiosulphate solution and 40 mbL of a
solvent (containing 3% viv hydrochloric acid m 6% v/v butanol), followed by additon of 40 ml. of
I:1 hexapedsopropanol. The autotitration procedure is subsequently carried out. The iodine
solutions are standardized daily.

4.00 g of the personal care composition is weighed and put mto a clean, dry beaker of an
autotitrator. 75 mb of hot 6% /v butanol (which was heated in a boiling-water bath) and 5 mbL of
concentrated HC! (provided at room temperature} are then added into the beaker. The muxture 18
agitated vigorously so gs to fully dissolve all soluble components. The begker is subsequently
placed in the autotitrator, and bubbles are completely elinminated from the burette.

The titration is then mutiated and analyzed while the mixture 18 still warm. The mixiure i3
vigorously agiiated during the titration procedwe. For compositions with less than 0.2% of ZPT by
weight of the personal care composition, titration is carred out using the 0.006N iodmne
sohution. For compositions with higher ZPT concentrations, the initial starting sample weight can be
reduced. Titration can be done either manually or by using autotitration procedure by those with
skill in the art.

The ZPT content 1n the personal care composition 1s calenlated as follows:

Volume of lodine Solution (mL)x N x 15.88%
Sample Weight (g)

ZPT Content (%) =

wherein N is the normality of the standardized iodine solution, and wherein 15.88% 13 a constant that
is derived from:

Molecular Weight of ZPT x 100% _ 371.6x100%
No.of Pyrithione per Molecule x 1000 mL/L 2 x 1000 mL/L

15.88% =
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The above-described procedure i3 repeated three times for each personal care composition
whose ZPT content is to be measured, and the results are averaged to obtamn a final ZPT content in
percentage (%) for the speaific personal care composition.

All chenucal reagents emploved hereinabove are high-parity reagents obtained from VWR

S Scientific {Batavia, Blinots, USA) or other scientific chemical suppliers.
B. Péclet Number Calenlations
As described herem, the Péclet Nuwmber can be defined by the following formala:

Gravitational Forces Ve Dy pr
Dif fusive Forces (Brownian Motion) Dy,

Pe =

where v is the Stokes settling velocity, Dy is the diameter of a zinc pyrithione particle (assuming
spherical geometry), and D, 15 the diffusion coefficient. The Stokes setthng velocity, v, can be
10 defined by the following formula:

s 5(me;Q§ Fier

f

where prer is the density of zine pyrithione, pyis the density of the fluid phase, gy is the viscosity of
the fluid phase, g i3 the gravitational constant, and rpey 13 the radins of 8 zine pyrithione particle.

The diffusion coefficient, [, can be defined by the following Stokes-Einstein Equation:

kg T

Dy = e
b1ty Dypy

where kg is the Boltzmann's constant and 7 is the temperature,
15 Vi Examples
A, Inventive Example 1 and Comparative Examples 1-4

Table 1 below Hlustrates formulations for personal care compositions.
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% Raw Materiad

{Ave. Particle Sk)

Ingredient Iaveniive | Comparative | Comparative | Comparative | Comparative
Example 1 Example 1 | bxople2 | Pxaowple 3 | Bxampk 4
Water Q.5 Q.5. 2.5, Q.8 100
Sodaum Laoreth-3-Sulfe 23,21 2321 2321 23.21 --
sodivm Lauryl Sulfiae R.62 8.62 .62 R.62 --
Cocamidopropyl betaine 3.33 333 3.33 3.33 -
Sorbted 280 2.86 2.86 286 -
Citire ackd 015 a.13 0.15 Q.13 -~
Perfiune .60 0.60 {360 {3.60 -
Sodivm benzoate 0,25 (.25 0.23 .25 -
Kathon {CMTITMIT) .03 003 .05 Q.05 -
Sodium chioride 208 260 260 200 -
vpe . 0.005, ¢.01, e . Ny .
Zine pyrithione 0.015, 0.02 0.025, (31.05 0.013 3413 015
Parameter
Particle Size Distribution 3.5 wn® 45 g™ 2.5 g™ <1 pm® (4.5 pam™

Dy i Finished Product
{Avg Particlke Stee)

{35 pm

1.8-2.0 pm

2.5 um

1.0-2.0 um

0.5 um

Processing Conditions (hy

PP ZPT

1 FPS ZP7

PR spT

No Dilution !

1 FPS 7PT

wt.} DBilution w D] Dilution m DL Diluton m D Pre-mixing of} Dilution m I
Water Water Water VALY Water
Forpada Viscosity {¢P) 6000 GO 6000 6000 1.00
Charge Swabilization No (10% No {(18% Nao (10% No (10%% Yes (I3
Acthve Lovel | Active Level | Active Level | Active Lewel Water}
Surfactant) | Swhoantd | Swhetant) | Sucletant)
separation Observed No Yes Yes Yes Yes
Péclet Nunher 00601 (3. 9758-15.61 3811 97581561 00601

FPS ZPT (Kolon)
“% {12 ZPT (Lonza)

Each of the personal care compositions for Inventive Example 1 and Comparative Examples
1-3 was formed by the following process. Note that Inventive Example | in Table 1 represents four

nventive examples such that one formulation included 50 ppm of zine pyrithione, one incloded 100

£



10

WO 2015/134646 PCT/US2015/018794

18

ppm of zine pyrithione, one meluded 150 ppm of @ine pyrithione and the last one included 200 ppm
of zinc pyrithione. Because each of these four formulations were identical in composition other than
with respect to the zine pynithione concentration and they each produced the same results, they were
combined and are represented collectively as loventive Example 1. A sumilar procedure was ased in
reporting results for Comparative Example 1, wherein two formulations were actually tested, one at
250 ppm owine pynithione and one at 300 ppm zine pyrithione.

With the exception of Comparative Example 3 (ne dilution or premixing of zine pyrithione},
preparvation began with the formation of a zinc pyrithione premux, where zinc pyrithione and DI
water were added to a beaker while stirring. Then, DI water was added to a mixing vessel. Sodiam
laureth-3 sulfate, sodium laaryl sulfate, and cocamidoprepyl betaine were added to the maxing
vessel, followed by agitation of the vessel contents. Perfume was then added and mixed into the
mixtare for at least 10 munutes. Sodium benzoate was then added and allowed to dissolve mto the
mixture for at least 2 minutes. Ciric acid was used to titrate the mixture untit a pH of from about
6.5 to about 7.5 was reached, followed by the addition of Kathon and then the zine pyrithione
premix. The mixture was mixed for at least 5 nunutes to allow full dispersion of the zine pyrithione.
Sodium chioride was then added and allowed to dissolve into the mixture for at least 2 minutes. DI
water andfor sodium chloride were then added {o adjust the viscosity of the mixture, which had a
target range of 4 300-7 300 ¢P. For Comparative Example 4, zine pyrithione was added to DI water.

As discussed above, the Péclet Namber can be indicative of whether particulates can remain
suspended m a compostiion. For some personal care compositions having a Péclet Number of less
than 1, particulates may be able 1o remain suspended 1n the personal care composition without
assistance from a stroctwant.  However, 1f the Péclet Number is greater than 1, gravitational forces
can exceed diffusive forces, particulates mayv begin 1o setile in the personal care composition, and
separation may be observed. Zinc pyrithione conceniration and average particle sizes of the zinc
pyrithione proved to be determinative. For example, the Péclet Number for Comparative Example 2,
which ncladed zinc pyrithione with an average particle size w finished product of 2.5 pm, was
calculated to be 3811 and separation was observed.  Similarly, separation was observed for
Comparative Examples 1 and 3, each of which included zinc pyrithione with an average particle size
in finished product of 1.0-2.0 pm. A Péclet Number range for each of Comparative Examples 1 and
3 was largely >1. While Comparative Example 3 mclnded a lower concentration of zinc pynithione

{0.015%) than Comparative Example 1 {0.025%, 0.05%), a lack of dilutton and premixing allowed
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for an increased level of aggregation, and thus similar average particle sizes i the finished product.

The processing conditions in forming the formulations also appear to have proved determinative.
For example, the Péclet Number range for Comparative Example 3, which was formed without
dilution or premixing of zinc pyrithione, was largely »1.  Thus, separation was observed in
Comparative Example 3.

Viscosity of the fluid phase also played a role in determining whether separation occurred.
For example, the Péclet Number for each of Inventive Example | and Comparative Example 4 was
calculated to 0.0001, which 1s substantially less than 1. While separation was not observed for
Inventive Example 1, which exhibited a viscosity of 6,000 ¢P, separation was observed in
Comparative Example 4, which had a viscosity of only 1 ¢P. Thus, viscosity of the Buid phase can
have an effect on the stability of a personal care composition.

It should be understood that every maximum numernical limutation given throughout this
spectfication inclodes every lower munerical limitation, as if soch lower numerical hmitations were
expressly writien herein,  Every mintmuny numerical lmitation given throughout this specification
wiil include every higher numerical limttation, as if soch higher mumerical hmitattons were expressly
written herein.  Every numerical range given throughout this specification will include every
narrower numerical range that falls within such broader numerical range, as it soch narrower
numerical ranges were all expressly written herein.

The products and methods/processes of the present disclosure can comprise, consist of, and
consist essentially of the essential elements and lonitations of the invention described herein, as well
as any of the additional or optional ingredients, components, steps, or limitations descnibed herein.

The dimensions and values disclosed herem are not 1o be understood as being strictly Hmited
to the exact numencal values recited.  Instead, unless otherwise specified, each such dimension is
mtended to mean both the reciied value and a functionally equivalent range surrounding that value.
For example, a dimension disclosed as “40 mm” 1s intended 10 mean “about 40 mm.™

Every document cited herein, tncluding any cross referenced or related patent or application
andd any patent apphication or patent to which this application claims priority or benefit thereof, is
hereby ncorporated herein by reference in its entivety unless expressly excluded or otherwise
liaited. The citation of any document is not an admission that it is prior art with respect to any
mvention disclosed or claimed heremn or that 1t alone, or m any combination with any other reference

or references, teaches, suggests or discloses any such mvention. Further, to the extent that any
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meaning or definition of a term in this document conflicts with any meaning or definition of the
sanie term in a document incorporated by reference, the meaning or definition assigned to that term
11 this document shall govern.

While particuiar embodiments of the present iyvention have been Hlustrated and deseribed, it
would be obvious to those skilled in the art that varions other changes and modifications can be
made without departing from the spirit and scope of the invention. It is therefore intended to cover
m the appended claims all such changes and modifications that are withim the scope of this

mvention.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method of making a personal care composition, the method comprising:

dilating a primary raw material, the first raw matenal comprising at least one of a zine-

containing material and a pyrithione material;, and

subsequent to didution, mnxang the diluted primary raw material with one or more secondary
raw materials to form a personal care composition, the personal care composition having trom
{1.001% to 0.02%, preferably from 0.005% to (.02%, more preferably from 0.01% to 0.8175%, even
more preferably 0.015%, by weight of the personal care composition, of the at least one of a zinc-
containing material and a pynthione material, wherein the personal care composition is substantially

free of a structurant.

2. The method of claim 1, wherein the primary raw material 1s diluted in a 111 ratio.
3. The method of any preceding claim, wherein the prumary raw matertal 1s dituted with water.
4, The method of any preceding claim, wherein the dilwed primary raw material comprises

from 10% to 30%, preferably 25%, by weight, of the at least one of a zinc-containing material and a

pyrithione material.

5, The method of any preceding claim, wherem the zimo-Contaning material comprises zine
pvrithione, zinc sulfate, zinc carbonate, zmce gluconate, zinc-contaning lavered materials, or

combinations thereof,

6. The method of claim 1, wherein the zinc-comtaining material comprises xinc pyrithione.
7. The method of clatm 6, wherein zine pynithione 18 in the form of particulates,
8. The personal care composition of claim 7, wherein the average particle of the zine pynithione

particelates s 1 pm or less, preferably 0.5 uym.

Q. The method of clamm 7, wherein the @ine pyrithione particulates are suspended m the personal

care Composition.
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10.  The method of any of claims 7-9, wherem the zinc pyrithione particulates are homogeneously

mixed throughout the personal care compesition.

b, The method of clamn 1, wherein the personal care composition has a Péclet Number of less

than 1, preforably of 0.1 or less; or more preterably of 0.01 of less.

12, The method of any preceding claim, wheremn the persenal care composition Is g ninse-off

personal care composition.

13, The method of any preceding claim, wherein the personal care composition 13 a body wash.
4. The method of anv precedmg claim, wherein the personal care composition exhibits a

viscostly of 10,000 cP or less, preferably 4,500 ¢P 10 7,500 ¢P.

1S, The method of any preceding clamm, wherein the personal care composition is free of a

structnrant.
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