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| N-SI TU GENERATI ON OF- Z+NC-PYRI' THI ONE - 5 This invention rel ates
gener al | Ywéd og/@i3ts pyrithi one-contai ni ng personal cargcryosmmssis ons,. -
and nore particularly to nethodol ogy for preparing ‘these conpositions
using in-situ transchel ation of a sol uble pyrithione salt with
pyrithione acid or a. 10 soluble pyrlthlone salt. - Sodi um
pyrithione (also called the sodium salt of

1- hydr oxy- 2- pyri di net hi one,’ sodiunlpyridine 2- t hi ol - N- oxi de, or

2- pyridinethiol - 1--oxi-de;—Na- salt) - has excellent antlnlcroblal

propert i-es;-and-is—a— £+ K SR COTORT - , gal |y enpl oyed
as .. ......a biocide .and DreServatlve | n_t.uncttonal ’ such as
netalmorklng fluids, |ubricants, cosmetics : and t0|letr|es Sodi um
pyrithione is'cOnnDnly made -by-reacting 2- chloropyrldlne N- oxi de

wi th NaSH apd 20 s dis e ex In U S. Patent No.
3,159, 640. 5 hhﬁ{iTk%ﬂYéngigﬁnge%%gé th %ﬁgrfgﬁgotﬁngﬁﬁ as zinc

pyri di ne- 2- t hi @y Nthdslee 0toht &ihindypepsyndi{ Hrare compositions,

pyri di net hi onato] -zinc]-is a broad-spectrum-.anti- -25.m crobial agent and
preservatlve||ﬂﬂﬁﬂ%ﬂ¥ﬁﬂ9§¥@lCU1arlYlE?d@etBP§§iPE¥ £pyHi RESPazdmSsi ves and
cosneti cs. | ppL L 0

pyrithione is |tsgﬁﬁéggg&gﬁlg%%ggdgﬁ%nﬁf?ﬁ g%&h 9§a£95héi9&10n o 0

Zinc pyrithi onesdlsabdleimeti yhicoe ealthe1sbdpnn1thlonep§cudhomna producti on
plant by rfgCtl Qu(ﬁgliyrlthlone salt.
Sodium pyrlthlone (also called the sodlum salt
of 1-hydroxy-2-pyridinethione, sodium pyridine-2-
thiol-N-oxide, or 2¥pyridinethiol-1-exiae,-Na salt)
has excellent antimicrobial properties, and is a
15 Wellhknown commercial:product typically employed as
‘a biocide and preservatlve in functional fluids,
.such as metalworklng fluids, lubricants, cosmetics

and toiletries. Sodium pyrlthione is commonly made

20 NaOH, as dlsclosed, for example, in U.S. Patent No.
3,159, 640. - |
Likewise, zinc pyrithione {also known as zinc
_pyridine-2-thiol-N-oxide or bis [l-hydroxy-2 (H)
pridinethionato]-zinc] is a broad-spectrum anti-
25" microbial agent and preservative in metalworking
flulds, plastlcs, palnts,-adhe51ves and cosmetics.
One of the principal appllcatlons for zinc

_mpyrlthloneuigmlps_use as an anti-dandruff agent in

shampoo. _
30 . Zinc pyrithione is typically made at the sodium

pyrithione production plant by reacting sodium
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-2- pyrithione with a zinc salt, such as zinc sulfate, to

fiorm a zjngc ,thione precipitate, as disclosed, f in U S
Pat ent ﬁ%&”ﬁﬁ%&é,Q?l, which is typically washed and9§ﬁﬁﬁ ngg%rsed.in
water to form 5 an aqueous dispersion of zinc pyrithione in water. '

This-conversion of sodium pyrithione tqo fLoLmthe ' zinc pyrithione
di spersion at the pyrithione manuf acturing plant is |abor intensive.
Mor eover , the resulting zinc pyrithione dispersion is subject 10 to

settling problens, jnasnuch_as the zinc., = _ /rithi,one tends to -
physi-calty setPYEJ'BhTIOB‘P f"’l’réj"l & 2104 §ﬁ&y“:si éﬁdgﬁﬁ%g’-%- %% storage -
prior.to use o fofh bheidicSPeRSiE®A onbhipyesaidiltiat® Pa@Pl@Bclosed, - - oo -
necessitates mxing of the dispersion by the 15 manufacturer of personal

care conpositifns exampleoanaUniSng Peltendi &oer 2i,80 9.8 dr.déhiah iisur e
-honogeni ty of the.dispersi I _the . Ition.. dr . | td “the
settling probl W%gﬁﬂé’sgﬁg%ﬁi ag& tﬁ%ﬁ%ﬁﬁéﬁ%ﬁdt ﬁé‘-%’ﬁaﬁc‘?"’:ﬁ% tﬂr?%g'}le in the
bottom of tshe arOaqdevisi Aivhieesion iof Fhowegpyaridslngpdd, waardd.cul arly

when this product is stored for several nnnthifor subj ected to w de
fluctuations i RtafpFeRVersion pfysedityy pyrithione to Lorp &Rt the above, .

it shoul d be chegg %)?i’&thgénet REEpelrdidnnaed the! p'g;@art@l\i%ermt hodol ogy for
preparing zinc pyrithione-containing personal car . conposi tions

wi thout riski nganth€agitnripgr pllhingnds labordiingensiive .seMdbenyer.obl ens
-encountered he etoforeltiﬁ Zi;%e e %H%ngn%ggtE%%i%%o%gd%%k9%§m§olution
to.this 30 n %a.resu g ? P P - J
10 to settling problems, inasmuch as the zinc _
pyrithione tends to physically settle out of the
dispersion during shipment or storage prior to use
-of the dispersion.  This settling problem
necessitates mixing of the dispersion by the
15 manufacturer of personal care compositions
containing the dispersion in order to insure
homogenity of the dispersion in the composition. 1In
addition, the settling problem.can result in '
"caking" of the zinc pyrithione in thé bottom of the
20 drum in which it is stored and shipped, particularly
when this product is'stored‘for several months or
subjected to wide fluctuations in ambient
teﬁperature. -
In view of the above, it should be clear that
25 there is a need for improved methodology for |
preparing zinc pyrithione-containing personal care
~ compositions wi;houﬁ risking the zinc pyrithione
dispersion settling problems encountered hereéofore.
The-present invention provides one solution to this

30 need.
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- 3- In one aspect, the present invention relates to - a
priocess kp@ ofyBRAri Ng a zinc pyrithione-containing - PRCBORIS/I06SET €
conposition which conprises reacting, . in a personal care conposition
pyrithione acid or a 5 pyrithione salt other than zinc pyrithione, or-a
conbi nation thereof, with a zinc conpoundzthat is soluble in the
personal care conposition, said zinc conmpound being sel ected fromthe
group consi sting of zinc salts of organic acids, zinc salts of

inorganic 10 aci dsp, 44 AWGKOX] Ofne fIaPéseﬁtd?nvéﬁgléﬁn'ﬁ?leﬂaﬁ:b%”%o
t hereof, said zinc conpound belng soluble in personal -care-

conposi ti on, themampeﬁaﬁﬁaxlprsgarung a zinanpyhéthipna- Gbntheqmmathlone_mmmm

salt wth the zinc o formsaid zin rithione-containing 15
per sonal- care éﬁﬁﬁﬁﬂﬁ%cﬁFreF%QWQ?Eg%%°2aV§§cﬁs§¥ﬂPrlses ESaF%éEPants in

this process ingl Wedmspies] WWare compbsibisns, pprieRibde ByEGt Biroae,
copper pyrithione, zinc_ pyrithione, cadm um pyrithione, zirconium

pyri thione, 5 and®YaUHIRNe TRl E HRFROF . CDRRCZARFt BYT2BNigER) UPTad reactants
b o ProceS Sl MAS i Khereos S Wi Ehea ZLAE 88&85%98 thbfc gcetate, and

conbi nati ons there anot her aspect resent i nvention
relates to a pmmmnhié(mnFnhgmpergpmakloareZéomp981thonnesamdtanncng

Champoo, Soap, CoMpound P S HEE CMeRFomah R CORBPRALPORISERBPOLE . sai d
process CO”pr'%ﬂﬂk(§Hﬁé§“dfmbﬂ§ﬁﬁicOécﬁasa|EPH@'salts o# tHodbaheast one
surfactant and with a 30 transchelation product produced by reacting
' 10 acids, zinc hydroxide, zinc oxide, and combinations
thereof, said zinc compound being soluble in the
personal care composition, thereby causing in-situ
- transchelation of the pyrithione salt with the zinc
salt to form said zinc pyrithione-containing
15 personal.caré composition. Pyrithione salts useful
as reactants in this process include magnesium
pyrithione, strontium pyrithione, copper pyrithione,
zinc pyrithione, cadmium pyrithione, zirconium
pyrithione, and combinations thereof. Zinc salts
20 usefﬁl as reactants in this process include zinc
sulfate, zinc chloride, zinc acetate, and
combinations thereof.
' In anbther'aspect, the present invention
relates to a process for preparing a zinc
25 pyrithione-containing personal care composition
selected from the group consisting of shampoo, soap,
skin care mediéament, and combinations thereof, sald
process comprising contacting water or an alcohol o

with at least one surfactant and.w1th a

. 30 transchelation product produced by reacting
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-4- : pyrithione acid or a pyrlthlone satt-that is soluble. - in
the persqnal care--conposition, or a.--conbination tFE% th a
zi nc conp88¥4Eet ected from the group consisting of 2|%@&%e d of
or.gani ¢ aci ds, 5. zinc salts of inorganic acids, zinc hydroxide, zinc

oxi de, and conbinations t hereof, said Z|ng conpound ' being soluble in
t he personal care conposition. In yet anot her aspect, the
present invention relates to a personal care conp05|t|on conpri si ng:
10 . (a) water or an al s :m*w(bg%- e st, -one .di persant
or surfactant;-Bgtthione. &l (8f BsPYHIERLPRECF PSSR

addi tive, partighesnef p@PsbAasi.bHrbl aBRpbekiatiban or-a. cbﬁaﬁtda(trid@f oduct of.
a zinc conpound selected from 15 the group consisting of zinc salts of

organi ¢ acids, thereofinwithl aszénci rorpannd seilested deonydhexi de, zinc
oxide, and contingtions Lheteol: o3abdg! 161 EQTROURG ansc S SOl Uble n

rone aci pyrit ‘one sal t
that is sol gbl eziR® sﬂlealdfm@herganlelaahdb Eﬁabehgﬂkpxndmnxzunu (a)
I's present in said_personal care ngROSI 40n i-n amount of from - -

about 5%to abdR¥19®9, 2BEnpeRRAPaEAPRS erFprréééﬂtZPHCaEQQHRHﬂdcﬁ from

about. 2% to ab 9 {ANdReoO gggﬁgl(eg bS B8Rk 1lom .an amount of
25 fron1aboutq%éiqgtSOIngfl2@6 basgg upon th erﬁeF ? . of said

persoenal care conposInlpet anohheheappevtsothe presnat tihrengtigin of said
conponent (a) pl

not exce u]i"(’)f.’)@/s FRe? r@gf?fqg SEE)E gggl %8{%%%&%%4 (k:l)e ?g(rarsn of

solid parthel es in thg) pﬁé@@ﬁabrcaﬁealcohol
(b) at least one dlspersant or surfactant, and
(c) as an antimicrebial or preservative |
additive, particles of an in-situ transchelation
reaction product of a zinc compound selected from
15 the group consisting'of zinc Salts of organic aéids,
zinc salts of inorganic acids, zinc hydroxide, zinc
oxide, and combinations thereof, said zinc compound
being soluble -in said- water-or--alcohol, with
© pyrithione acid or a pyritﬁione salt that is soluble
20 in said water or alcohol. Preferably, component (a)
‘is present in said peréonal care composition in an '
amount of from about 5% to about 70%, component (b)
is present in an amount of from about 2% to about
50%, and component (c) is present in an amount of
25 from about 0.1% to about 2%, based ‘upon ‘the weight

of sa1d personal care comp051tlon, with the proviso

that the total of said °°mP°neEFw£?)_Plus said
component -(b) plus said component (c) does not
exceed 100%. The reaction product is suitably in

30 the form of solid particles in the personal care
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-5- " dconposi tion, and these SO|Id particles are :
advant agepy 9s/73asor phous or crystalline particles in rex/vbsssorzel ect ed
fromthe group consisting of rods, needl es, cubes, pl atel ets, and '
conbi nati ons t hereof. 5 In still another aspect, this invention

rel ates to a coated substrate conprbsing a substrate sel ect ed
fromthe group consisting of skin, hair and conbi nati ons thereof, and
a coating on said substrate, said coating conprising particles of
zinc 10 pyrithifnes; eabd; Pahki-ehesebaongaphadeaed dyy a3 in- situ
t-ranschel aton reattrﬁﬁ—@F—pyfr%hrone aci-d-or-a -~ - ~soluble- pyrlthlone
salt_with a zirdvanpaaedusly amgrbbeusdokr eaVEleldrisep Pegrtsicsissdinf . zinc
salts of anlc | a or I i d 15
‘hydr oxi de,- zi nd® &%1 %g%gggﬁélgg ﬁb%égt%éPg o f%é?ﬁ :%fThes ‘and ot her

aspects w || b&@éé@l@@PaéﬁBés, ‘platepess, eaﬁan@ohmnhctllb@w RthedeicH | ed
description_of the invention. - It has now been surprisingly
found in 2B accordEﬂc%t%}@haPﬁEhEFe§§EFCtnv§ﬁﬂﬁoﬁnﬁﬁéﬁlpﬁeQQ4ateS situ

formation of zifg é’yéééf:‘éansubgl:&g@% bﬁmﬁrlsmﬁaﬁersﬁ%%& gtare conposition

or in a precursor onent o erso care conposition,
provi des s&&emaédaﬁramtagesguuap bbaspstangabﬁ skdngf hadx aumcef or ned

zinc pyrithione in these for t he pr.esent invention
over cones the éﬁﬂgé}natl°nsdggﬁﬁgggd epdt i § 8a§989I8H1§§§80|ated with
agueous doper 085 Shidi BeaBYhbt BoRBeis$hBCParke c2ERC of zinc ,
pyrithione is formed in situ in the personal. care -30. conposition. The in

situ- forne@omlﬁY¢%ﬁhl%m%nesald particles belng produced by an in-

situ transchelation reaction of pyrlthlone acid or a

-~ soluble pyrithione salt with a zinc compound
selected from the group consisting'Of zinc salts of
organic acids, zinc salts of inorganic acids, zinc

15 hydroxide, zinc oxide, and combinations thereof.
These and other.aspecté will become apparent
upon reading the following detailed description of

. the invention. . . . .

- It has now been surprisingly found in
20 accordance with the present invention that the_in
situ formation of zinc-pyrithione,-either in a
personal care composition or in a precursor
component of the personal care'composition, provides
several advéntages_qver the prior art use of
- 25 preformed zinc pyrithione in these formulations.

First, the present invention overcomes the above-

discussed settllng problem associated with aqueous

.dlsper51ons of zinc pyrlthlone, since the 21nc _
pyrithione is formed in situ in the personal care

30 composition. The in situ-formed zinc pyrithione
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particles are found to be stable in the personal care conposition.
,These conpositions (e.g., liquid, gel or crene shappowsgesiebrjui d, gel
‘or crenwO9BMT72 ~ care nedicanments,- and liquid, gel or creme soaps) 5
typically contain one or nore surfact ants, and have a relatively high
.viscosity. This high viscosity ang Lhe presence of surfactant(s)
insure that the in situ prepared zinc pyrithione is stable against
settling in the personal care conposition. Second, 10 shipment of a

pyrithione solution (e.g. gueo u hé tHEP88hal 0 the
personal care parodickes are’ f?ﬁﬂéh%ﬁn?ﬁeﬁ £$ﬂ%1£%P%s the |ikelihood of a
ﬂfree2|ng/settll pro?%lg%gfgg exTﬁégem@@mpcgippong (e.g., ;pgglgyr|th|one
.di-spersionto% per care uct ganuf acturer, s Third, in

view of the . Regh ox cremso$m¢mp¢@§vo11§BH un®%yr PERFBRESI A W #@ter and in

al cohol, relative to the nuch Io bilit¥10br creme gbapspyrlthlone I n
-t hese f|UIdS qare JRAHnRme xﬁér?? #one %an be shi pped in her

concentrat Lons,,; 201§ Ncbhesenf brieder msreoﬁ‘paﬁéétﬁétﬁvnénéyfniat i one.
For exanpl &, %%1' utlon of up to 50% b

f S2di-lhm pyri t hi one
inwater is SLatféﬂqtpvebﬁrbHQHnHlSCOSXtY ?ngealgh £ gcprocgg; and.

sl 100 6 e L a8 ohoveoua ephanasses s Lo

geous zinc pyrithione typicall equire 60% b
wei ght of “ﬂteéltﬁhﬁieﬁhkédnagnbopY@nt91@Gﬁ)B teabie %ﬁﬁ13ﬁi of Z|nc

:ag[gﬁhign?heThégtgggggeintEge personalp%rE%hH@m%dgﬂﬂﬂaﬂﬂl“SﬁcdmﬂShlp | ess

10 shipment of a pyrithione solution (e.g., aqueous
sodium pyrithione) to the personal ‘care product
manufacturer eliminates the likelihood of a
freezing/settling problem that exists when shipping
zinc pyrithione dispersion to the personal care

15 product manufacturer. Third, in view of the high
solubility of sodium pyrithione in water and in
alcohol, relative to the much lower solubility of
zinc pyrithione'in these fluids, the sodium

- pyrithione can be shipped in higher concentrations

20 in’ these fluids, as compared to zinc pyrithione.
For example, a solution of up to 50% by weight of
sodium pyrithione in water is sultably prepared and
utilized in the process and composition of the
present invention, whereas commer¢ial dispersions of

25 agueous zinc pyrithione'typicélly require 60% by

| - weight of water, thus allowing for only 40% by
welght of zinc pyrithione. " 'This enables the
pyrlthlone manufacturer to ship less water to the

personal care composition manufacturer, thus saving

30 on shipping costs.



pérsonal care conposition manufacturer, thus saving 30 on shipping
costs. WD 98/ 47372

PCT/ USO8E 94147372 : The reactants enployed to. prErasss/osd1IC
pyrithione in situ in the personal caré conposition, - in accordance -
with the present invention, are suitably selected to provide not only
the zinc 5 pyrithione, but al so a thiekenrkng agent for the per sonal
care conposition. By way of illustration, - sodi um chl oride is conmonly
used as a thickening agent in personal care conpositions. By

sel ecting zi nopphl pehdeaabd epghByeny bt Braparkokiie-situ 10
transchelation in the personal care conposition, or I n its precursor,

to formthe degpyeitikiose in Slpyrnnhtbﬁepeggdnaﬂl@ht@rﬂ@@QQ§kﬂ¥anorned
prOV|d|ng t he added bon s_of [ | n conposi tion.
B her user ul ¢ R AR REEaREh: &1 bR, ERELPA=B0E NokRncion, 2E

are produced it sSitu in an

anal ogous fashiqfitably &8tédtedaspopiromiasl ﬁbtdenaiydth@dlzlimcsm fate. On
the other hand, if it Is desired to have no sal ot her than zinc

pyri t hi one, 5|nd%¥¥%#%&@ﬂernPBttﬁés° a thbék§8h§9 ageatc&Rgosing on by virtue
of the 20 traﬁ%%ﬂ% 3%1°9a£§a85 ggflEESH pyﬁgtuh9”8fa§1§u§%4at1 zi nc

oxi de or zinc e are suit as the transéhelatlon
react ants. Th&mﬁi&mcthhbslde is pomdunéyonbgdzascapyhntkemmngnuiwater as
reaction sed

tra_n‘schelationapgent +%aﬁ?ﬁﬁ?n?% Sﬁﬁsrﬁawggsiﬁgﬁnfhe Kr@?gﬁf%ﬁﬁ§%ntion
I's suitably selpaied-h1op 886288088a8aRShEtEBHIBhe for in-situ

10 transchelation in the personal care composition, or
in its precursor, to form the desired zinc
pyrithione, sodium chloride is also formed,
providing the added bonus.of a thickening agent in
the composition. Other useful thickening agents

15 that are produced in situ in an analogous fashion
include ammonium chloride and sodium sulfate. On
the other hand, if it is deésired to have no salt,
other than zinc pyrithione, incorporated into the
personal care composition by virtue of the

20 transchelation reaction, then pyrithione acid and
zinc oxide or zinc hydroxide are.suitably employed
as the transchelation reactants. These ?eactants
produce only zinc pyrithione and'weter as reaction
products. . _

25 The zinc compound used as a transchelation
reactant in accordance with the present invention
is sultably selected from the group con51st1ng of
zinc salts of organlc acids, zinc salts of 1norgan1c -

-acids, zinc hydroxide, zinc oxide, and combinations

..30  thereof, with the proviso that the zinc compound is



zinc salts of organic aci.ds, zinc salts of inorganic acids, zinc _
hydr oxi de, zi nc oxide, and conbinations .30 thereof, wth the proviso that

t*he zinc S WO 98/ 47372 ' _
PCT/ U898P€(8Q%gﬁd .- 8- PCT,U 93’1‘3) 9eﬂl n the
personal care conposition. - II'lustrative. zinc salts include.2|nc
chloride, zinc sul fate, zinc acetage, and conbi nations thereof.

Zinc chloride is preferred. The term"soluble in 5 the personal care
conposition” is intended to denote that the zinc conmpound is soluble

in the personalé§§gﬂf68§£etﬁgq£g§ééﬁgf égﬁ%nC8HE§q%10n pat-teast 100 ppm -

preferably at e reactant used in
the process ancillmstmmwsl tino s&ltdi $nchuéa1: gibnci shdoridsl yzinc

pyrithione salt, such as sodlun1€gr|th|o e, Eotasahun1§¥rLth|one,
1ithi um pyrit hiSoREa% i 1H53R acetatpy ap | SREPiRAGABES URPAFEREFi de
pyrithione, am"ﬂ}_f}idﬂa%lorldé))’{é n%f@f‘érré@”b"ﬁﬁé' eagmt b hgbfei:leamﬁ the like,
or 15 pyrithione acid, a co nation thereof. The preferred

pyrithione Sal tthes mbmbytnaren@mposmmn" is Anteodgd thedmpbse ratio

of the pyrithi react ant tive e . 2|n onpoun S not :
‘narrowy criti at |tth‘? SZJpI?%f%?IP% %ﬁa%sb%igg%ég 8 ng ggrr%l es of zinc
conpound be eﬁma%éettcnﬁéo&tlon 1ﬂ0é1€3atﬁﬂ3umrd>fha@nﬁeaﬁedloﬁ'hﬁpﬁrﬂ)unt of -

pyrithione' acid or water-soluble salt of pyrithione that is.

sol ubl e in the puefexelvtabn ¢223kt19%0 PRPure can vary over a w de
range. -A preferred eLr S0 y hi one
salt is from q@%ﬂﬁhﬁaﬁ Jgg&tl)out %%gé ge%g%dwﬁﬁ %ge%yBEESQ %hb

total weight ofcddpogieaindn omf nikisirénvention is suitably a
pyrithione salt, suéh as sodium pyrithione,
potassium pyrithione, lithium pytithione, chitosan
pyrithione, magnesium disulfide pyrithione, ammonium
pyrithiohe, combinations thereof, and the like, or

15 pyrithione acid, or a combination thereof. The
preferred pyrithione salt is sodium pyrithione.

Although the molar ratio of the pyrithione

reactant relative to the zinc compound. is . not .
narrowly critical, it is preferred that between 1

20 and 1.5 moles of zinc compound be employed per 2
moles of pyrithione used. The amount of pyrithione’
acid or water-soluble salt of pyrithione that is
soluble in the transchelation reaction mixture can
vary over a wide range. A preferred amount of :

- 25 pyrithione or water-soluble pyrithione salt is from
abput 1% to about 50% by welght based upon the
total welght of the reactlon mixture.

Useful reactlon medla for the transchelatlon

reaction of the present 1nventlon include water,

30 organlc solvents, and combinations thereof. Useful



Useful reaction nedia for the transchel ation reaction of the present
I nvention include water, 30 organic solvents,and conbi nati ons thereof.

Useful  wo98AMA8/ 47372 o PCT/US98/06917
PCT/ US98/ 06917 ' : - -9- organic
sol vents include alcohols, such as methanol,. et hanol, am nes such
as di et hanol am ne, ethers, ' esters,- éd the |ike.
Additional materials, such as dispersants, 5 di spersant/surfactant

- blends, and the like may be added to the reactants either before,
or-during, the organilf @JlRidrtld AhdIRATS tItdoI evaldh aggl weBhahbn - of
the-pyrithione“sa?t“part+c+63“f0rnedmby*vfrtuemof““““"“'the'reactfony“if

desired, -Alterfshppely @nings sueh @oiiethano ARG spEhersot her . .

di spersing agen . Vi.gi.ng .dispersing characteristics to the
particl es-of py%FFﬁFgﬁe%éb'F o%ﬁ%ﬁgduring the - transchel ati on
reaction, may be addadddtidmal materxdiaidetdunh ofs tdisspersanosn, t 0 prevent

particle 15 aggl oneration Exenpl ar i spersants include sodi um
salts of pol¥yne F?B&ré!a%‘}lfshggﬁ%’%éﬂﬁf ‘sorniac,ndS the LEfeismaVicheas
"DARVAN" (R T. Yapderky the rYdaMdarts eithed MEdhem Sl §lrind AR 11"

(Hanpshire Chem cals), - or. "TAMA._N' (Rohm and Haas). - 20" The
di spersant is spreabpyjtatddralresstdon o preverdnidgmlidnerasion aof

surfactant. Sujiable_surfactan dnclu | near.. alcohol al koxyl at es,
stch as the  ChepEirhitfEidels parriqins Yo dy VLA &
et hyoxyl at ed/ pr epexykatedohl, 0dlf cepahemrr sA1 t¥rnaaiiwiyy |t ed/ propoxyl at ed
fatty al cohols, and . pol yoxyet hyl ene cetyl ethers, and-the-like. If

desired, tR® al B8HdF1gNRILY) afe GiSPEFSERNY Priher dispermides eIenh | over

al kyl group, ang, sy¢RiAgPEYelrsing characteristics to the
particles_of'pyrithioné salt formedeuring the
transchelation reaction, may be added at the
completion of the reaction to prevent particle
15 agglomeration. Exemplary dispersants ihclude sodium
salts of polymerized alkyl naphthalene sulfonic |
acids such as "DARVAN" (R.T. Vanderbilt), "DEMOL N"
_ (Rao Chemicals), "DAXAD 11" (Hampshire Chemicals),
or "TAMOL N" (Rohm and Haas). o
20 ~The dispersant is suitably used alone or in
. combination with a surfactant. Suitable surfactants .
include linear alcohol alkoxylates, such as the
‘linear alcohol ethoxylates, |
_ _.éthyoxylated/propoxylated blocklcopolymefs,
. 25 ethyoxylated/propoxylated fatty alcohols, and
polyoxyethylene cetyl éthers, and the like. If
desifed, the alcohol alkoxylate is suitably end-

capped with émiower alkyl éféﬁp,'and such a broduct

is commercially available as POLY-TERGENT® SLF-18

30 ayailabie from 0Olin Corporation.



ié-connercially avai l abl e as POLY- TERGENT[err] SLF-18.. 30.available from .

Adin Corporation. : WO 98/ 47372

PCT/ US98/ 06 ' _ - - 10 - ful

ani oni c éﬁ%ﬁ%@?@hts, that are suitably enpl oyed in tﬁgnggﬁ%g%??ions of
t he present I nvention, include al kyl diphenylether disulfonates,

al kyl phenyl ethoxyl ated phosphate estergy . 5 carboxylated |inear alcohol
al koxyl ates, |inear al kyl benzene sulfonic acid, diisobutyl

sul fosucci nate, and al kyl sul fonat es. O her useful anionics are

pol-ycar-boxyl at ed | cohol. al.koxyl ates, preferahly those sel.ected from
fH%%hewgfogp-consisp?ﬁg -BRRETAE égé%§ﬁﬁ%ﬁkfiﬂa' arei%ﬁﬁ&ﬁ%ﬁ%:salts‘of
the follow ng: eRgl¥gREDARY ke domposilditery o ealolpraldemtyl at es,

pol ycarboxyl ated . = branched al cohol al koxyl ates, pol ycarboxyl at ed
cycl i c al cohol inveB)ibat edncandec edbvdadighenyile thesr gdisul fonates,

[Ilustrative catigni . a ~LaclL le. o ] anmoni um hal i de,
non- | i near aIk%?kg?néP%§&&h%%?%g§l%%%dg$§€§p§ét%ﬁ%%ﬁ%%"benzyl anmoni um
hal i de- contzai ntagboxylatedf ddhaatrs allcchedt rdkiony latesqt driimeadt spersants 20
i nclude. pol yglycol _ether. derivatives, ethoxy].ate. oxazolin derivatives,
Lauranidopropy%l ¥iaPRIZRGS SU?fP@&FtﬁQJé' éllSObUtYﬂs will be appreciated
by those skill gdi EBshiB@inate,2khd qugqb@%ﬂydﬂy$%gqan'be enpl oyed in the
process 25 of t%e present invention based on various ~conbi nati ons of
the above-descri bedOshefrausghugd. anionifise adies porlymarbonylated
dispersant/sur{actany Dhgddhices, pREFRERRAY oL b I amount
10 the group consisting of the acids or organic or

inorganic salts of the following: polycarboxylated
linear alcohol alkoxylates, polycarboxylated
branched alcohol alkoxyiates, polyéarboxylated
cyclic aicohol alkoxylates, and combinations
15 thereof. - |
Illustrative cationic surfactants include alkyl
triammonium halide, non-linear alkyl dimethyl halide
and alkyl-dimethyl benzyl ammonium halide-containing
surfactants. Illustrative amphoteric dispersants
20 include polyglycol ether derivatives, ethoxylate
oxazolin derivatives, lauramidopropyl betain and -
" lecithin. | D
' As will be appreciated by those skilled in the
art, suitable blends can be employed in the proceSs
25 of the present invention based on various
combinations of the above-described surfactants.
The_dispe:sant'or_dispersant/surfactanﬁ'blend is
preferably employed in a total amount of betwéen
about 0.05 and 10%, more preferably between about

30 0.1 and 5%, most preferably between about 0.5 and



about_0.0S'and 10% nore preferably between about 30 0.1 and 5% nost

Pref erably between about 0.5 and WO 98/ 47372

PCT/ US98 Mo 98147372 - 11 - PCEBIABI06917 5% by
wei ght, based on the total weight of t he reaction m xture.

The personal care conpositions of the present invention suitably al so
contai n thickening agents. 5 Illustratlve thickening agents include
cel l ul ose 30 derivatives, for exanple nethyl, hydroxyethyl,

hydr oxypr opyl and carboxynet hyl cell ul ose, pol y(vi nyl al cohol), poly

¢vinyl pyrolidogeput 1.5% P9 wedightl,eneged dn) tisaltdcrall weolgKwcsy!ic acid)

10 and -salts-of acrylic acid/acryl ani de copol yners. In order to - -

i ncrease t he stBBi FEAFLAQR AdXtUre. freezing, electrolytes there may be.
i ncl uded in the e ar id ytes
suc% g%?@% a9l r O AR Crir:g]oéé}‘ @gl ycg%:?éééﬁé

i ncl ude nononers, iol's, for “exa 1, 2- propyl ene
gl ycol and 1, ZihuEnténa su1ta@ﬂyc@ﬂsoomqmﬂqmnﬂuhxdkanmﬂg agemnmoxylated

conmpounds. For | e react rqduct s of ethyl e i de "
| ong- chai n 3al k%ﬁi?ggraﬁllﬁ@st 1orening WOHSHCM% r}@dﬁ( g:mcol) or

20. .pol y(butyl gogigh¥sQkk, Qbrae%ﬂ'@l@frﬂ&%ﬁhe'}ﬁﬂroﬂfeth 1, the like.
The m ni num t enper at ure of filmformation may be reduced by addi ng

sol vents, suchh@drexpprepyl and &ﬁ%@ﬂﬁYmﬁhhﬂlgﬂ%k%ﬂlOQRMyl gl ycol acetate,
ethyll ' poly(vinyl alcohol), poly (vinylpyrolidone), -
poly (ethyleneglycol), salts of poly(acrylic acid)
10 “and salts of acrylic acid/acrylamide copolymers.

- In order to increase the stability against
freezing, electrolytes there may be included in the
personal care composition. Suitable electrolytes
‘include monomers, such as 1,2-diols, for example

15 glycol, 1,2-propylene glycol and 1,2-butylene
glycol, or polymers thereof, or ethoxylated
compounds. For example reaction products of
“ethylene oxide with long-chain alkanols, amines,
alkyd phenols,.poly(propyleneglycol)l or

20 :poly(butylene lecol), or a combination'thereof, or
"~ the like.

The minimum temperature of film formation may
.be'reduced by adding solvents, such as ethylene
glycol,.butyl glycol, ethyl glycol acetate, eth?l

25 digiycol acetéte, butyl diglycol_acetate,'benzéne or

:_alky;ated aromatic hydrocarbons. As defoaming
agénts there are suitablé for example poly(propylene
Qlyéél) and polysilokanes. Optionally other
anﬁimicrobial addiﬁives can-aaditionally be

30 incorporated into the personal care compositions of



i5 di gl ycol acetate, butyl diglycol acetate, benzene or al kyl at ed

aromatic hydrocarbons As def oam ng agents there are suitable-for -
exanpl e ,p,g yI ene gl ycol) and pol ysil oxanes. Optpicgiddokissay Ner
antlnrcrobla |t|ves can additionally be 30 incorporated into the.
personal care conposrtlons of WD 98/ 47372 -
PCT/ US98/ 06917 - 12 - - 12 - t he present
invention. Illustrative of such other antimcrobial additives are
‘pol ynyxin E, polynmyxin B, | ower al kyl esters of para-hydroxybenzoic
acid (so I a alt 0 I-ons
t-her eof . These&g%)tgonagQE Eﬁ@é Lloﬁan ?%Fg%g %itfg%gygﬁgﬂgértabry

enpl oyed in a' antlmlmeoghalraddon;whsfam&lD0ﬂ9m¥ﬁ4®0E t@OﬂQm@00110 1,

b d th t of i thi | d e e
conposi L1 on. | BeekareBeiBikl CabRTEn0E PRE S PHEFRAYOREERIE SSUG yI kot one

(herein referregdol@afsed "parbbBKs)) , xgb@ae thkbubrhenazane, nethanol, and
conbinati ons thereof.\ The tenperature enplo ed in the '

transchel afi oncombinatiensokheneaécor ¥hase APLAonRd pthsant invention is
15 wﬂtablyfronl rg b C of ar I from
about 20[err]C?%. ggé?gég[errfggg?%eg%%eégg%gbﬁb emgﬁ% %dag |n the_,_
reaction is suiépbhy betiesnofinéremdl to 1bwooat msploeroos ta:l though hi gher
pressures my be enpl oyed if desired. Advanta eous%y t.his reactlon
20 can be ruﬂb%§e¢oBHPPeH%§r§WBPEt(PfePYr2§ &PRPCEMBLoxES, APcfthe and

atmospheric prEssibgal care compggﬁtﬁgﬁsOn@Ee?ﬂieoﬁgﬁgﬂiltb@@%é%&%ﬁared n

10 include methylisobutylketone (hereln referred to as--
- "MIBKY), xylene, ethyl benzene, methanol, and”
combinations thereof.
The temperature employed in the transchelation
reaction in accordance with the present invention is
15 suitably from about 0°C and about 100°C, preferably
‘from about 20°C and about 90°C. The pressure
employed in the reaction is suitably between one and
two atmospheres, although-higher pressures may-be-. ..
employed if desired. Advantageously, this reaction.
20 ‘can be run at room temperature (i.e., 20°C to 25°C),
and atmospheric pressure. | ' _ '
The personal care compos1tlons prepared in
accordance with the present 1nventlon to contaln
dispersed particles of zinc pyrithione are sultably
25 employed in any of a variety of personal care
applications, in a liquid or spreadable solid rorm,

alone or in combination with an inert carrier such

as water, liquid.hydrocarbons, ethanol,_isopropanol,
or the like. They can be employed using

30 conventional procedures to control bacteria and



accordance with the present invention to contain di spersed particles
of zinc pyrithione are suitably- 25 enployed in-any of a vari-ety of -
per sonal waws47372  applications, in a liquid or spreadabl ePEBRSEBAGEHETM
al.one or in conbination with an inert carrier such as water, liquid"’
hydr ocar bons, ethanol, tsopropanol, or the .like. They can be enployed
using 30 conventional procedures to cot3rol bacteria and WO
98/ 47372 - PCT/ US98/ 06917

- 13 - fungi. on substrates such-as-the skin or hair, and can
be applied in Fui idh cs@bsetatadusiichyas the sRAMESI! amal,pregedur es. such
as spraying, dipping,- drenchi-ng—inpregnation; —mand-tTe-llke ‘On the '
5 substrate, a§3ﬂﬂbeeﬁPP*ﬂ%%el%e@§oﬁﬁF1@&FE°blal 2pgHRGsPYi on, the. .. | :
particles of zi e fromthe
group COI’éSa:I S‘{éléli’lg(%# E?U§g ﬁaéﬁneedﬁgéa§gﬁp gg#jgﬁtn%d cones,
el I'i psoi ds, pndrenchmﬁgﬂim@r¢gnaﬂson 1@ndpyhanidke cubasth&nd conbinations

t hereof. These particl es zi n¢ ione ate suitably crystals
havi ng a coﬁfl@ﬁhﬁ9¥ﬂF%ﬁﬂ%§t%%£$r%ﬁ1%Pl gnpgrsonai fBhGcl i ni c,

or thor honbi ¢, tLftRAONA on CUBLE | partlciééggﬂaklnbeﬁ§993ﬁhoﬁ@W have a. shape
sel ected fron1 15% the_ group consisting of platelets, rods, needles,

cylinders, conesiitelbiypswives,a pehape, selectﬁér’érp@l ‘éb?p@ﬁ@uppyram ds,

Cypi cal “shampod ot Syt TS A LEEERET P ouFodsy JeeddrdanFPuL AR ?”ELSiDSL
conpri-ses the fedde®y gllipsoids, prial)\s)/\&peralmeBEpapadEt of 43 8% '

b Zi nc rithione in an anount of 3%
(b) fg yramlds, cubes, ng comﬁlnatlons thereof These

particles of zinc pyrithione are suitably crystals
having a configuration selected from triclinic,
monoclinic, orthorhombic, tetragonal, cubic,
trigonal, hexagonal now have a shape.selected from
15 the group consisting of platelets, rods, needles,
cylinders,-cohes, ellipsoids, prisms, _ _'
parallelepipeds, pyramids, cubes, and combinations
Illustrative examples of typlcal shampoo
20 formulatlons follow: A typical antldandruff shampoo
comprises the following:
' (a) Water in an amount of 43.8%
(b) . Zinc pyrithione in an ambunt'of 3%
(c) Cocamide DEA in an amount of 1%
25 : (d) Triethanolamine lauryl sulfate in an

amount of 40%

A typlcal premium antldandruff shampoo

‘comprises the following:

(a) Deionized water in an amount of 76%



(ic) ‘Cocani de DEA in an ampunt of 1% 25 (d) Triethanol am ne | auryl

sul fate-it-n-an-

ant i dand
Dei oni ze

-anount of 405% - A typical prem um

W\N&( er npoo

conprises the foll ow ng: PCT/US9S/86917
in an anmount of 76% ‘WD 98/ 47372
-14 - (b)

PCT/ US98/ 06917
D (hydrogenated) tallow phthalic acid- jam-de, in an anount of 5%
(c) Preservative

hydroxi de (50% sol n)

-anti-dandruf f - shampo
~Pei-oni-zed-wat-er-i-n-

(d) CGitric acid, 50%aq soln OR sodium 5
(e) Amonium chloride A typi cal

n“;;§h§$9§#$#§@§5ﬁ8) taifO&hg?EB%#?ﬁggrogenated) talf o

pht hal i ¢c_aci.d amide aith d&ni ameumeanofins%of 5% (c) Preservative

(dy Citric acid, 5
(e) Ammroni um chli or {

@6aquoIn OR, sodi um hydrOX|de (50% soln) 15

reservaty¥et her typical antidandr uff shanmpoo wi t h

conditioner is the (&yIQ@i@glc acid, 50% &8)sobRi ORI 38diumt er .in an anount

of 23.85

%

Sodi um T aur et h sulfate in an amount of 30% 20

(¢) Tr|ceEyIdnnhnnund%h[@@%d%Olm)an amount of 0.50% : (d)

Cocani.de. MEA i.n.an
amount of 0.05%

25

10, .

15

20

‘30

&gnuq£ gnfu%Oéglorlde (e) Preservative in an

A typical antidandruff shampoo with Conditioner

is the following:

(b)

Deionized water in an amount of 76%

Di (hydrogenated) tallow phthalic acid

amide in an amount of 5%

(c)

(d)
hydroxide

(e)

Preservative
Citric acid, 50% ag soln. OR sodium
(50% soln)

Ammonium c¢hloride

Another typical antidandruff shampoo with

conditioner is the following:

(a)
(b).
(c)
0.50%
(d)
(e)
(£)

Deionized water in an amount of 23.85%
Sodium laureth sulfate in an amount of 30%

Tricetylammonium chloride in an amount of

Cocamide MEA in an amount of 1.70%
Preservative in an amount of 0.05%

Ccitric acid, 25% agqueous solution

An "extra body" antidandruff shampoo is the

following:

(a)
(b)
(c)

amount of

Deioniized water in an amount of 64.6%

Methyl Paraben in an amount of 0.30%_

Triethanolamine lauryl sulfate in an

20%



(;f) Citric acid, 25% aquéous solution 25 An "extra body"

in Cube Formin the(Bhanpmbrlc acid, 50%Aagamsplle.of a commerci al
t he two-in- 0- and- condi ti oner_t ntIy heat ed
t.o about 65[ err] C \Af]Pﬁ ggﬁi?‘é{ﬁflgs??‘?p‘?ﬁrﬁs e éﬁ’gﬁ\ﬁ,\’%dg%

10

15.

20

25

30

- illustrate, but in no. way limit the scope of, the.

' present invention. Unless otherwise stated, the

"parts" and "%" are "parts by weight® and "percent

by weight", respectively.
. EXAMPLE 1

nelati f Zine Chlorid {th Sodi
1] . - . 1] ' S Od »
rithione i i ub T

A sample of a commercial shampod of the two-in-
oﬁe_spampoo—andfconditioner type was gently heated
to about 60°C with constant stirring. The shampbo
contained the following ingredients in the |
appfoximate amounts specified in weight percent
based upon the weight of the shampoo: about 40% of
water, about 20%-30% of ammonium_laureth sulfate
surfacﬁant, about 15% of ammonium lauryl sulfate
surfactant, glycol distearate, dimethicone,
frggranée, ammonium xylenesulfonate, about 3% of
cocamide MEA foam stabilizer, from 2% to 4% of cetyl
alcohol and_stéaryl alcohol, about 0.5% of
polyquarternium-10 conditioner, about 1% mineral oil

lubricant, sodium phosphate, stearyl alcohol, about

ant i dandruff shanpoo is the fol | ow ng: ~ (a) Deionized water
in"an anwwmps/eB754. 6% (b) Methyl Paraben in arPGFUSAS0627 0. 30%
(c).Triethanolam ne lauryl sulfate in an 30 anount of 20% WO

98/ 47372 - PCT/ US98/ 06917

- 15 - (d) Cocodi noni um- W&rol yzed animal protein in

an amount of 1% (e) FD&C Blue No. 1 N (f) Gitric
acid, 50% aqg sol n. 5 The foll owi ng exanples are inténded to

-k lustrate, - but in pg) wagotbditohtiems tgdecliyzedhenimal pYorseim dmvention.
-Hn}ess -otherw se- st at-ed, the 'parts” and "% are "parts by weight" and
“percent . #y wgm"o r&8pectively. 10

EXAVPLE 1 )Trgﬂaehghaglgg of Zinc Chloride ‘with Sodi um
Pyrithione I'n-situ |n a Shanpoo to produce Zinc 15 Pyrithione Particles

shanpoo of



20 contained the followi ng ingredients in the approxi mate anmounts
specified in weight percent based upon the wei ght of the shanpoo:

- about 40%,8bgi47372 Water, about 20% 30% of ammoni um | aur et hpSpbEdiogo17
surfact ant, about 15% of ammoni um | auryl sulfate 25 surfactant, glycol-

di stearate, dinethicone, fragrance, anmoni um xyl enesul fonate, about 3%
of cocam de MEA foam stabilizer, trogm 2% to 4% of cetyl al cohol
and stearyl al cohol, about 0. 5% of pol yquarterni um 10 condi ti oner,
about 1% mineral oi | ubri cant, sodi um phosphate, stearyl al cohol,

about / 4 bout 13 HET/ US98/ 06917
ot Vg2 #é@am hygantoin preservative, dbout s of 1/ SO0 BN
phosphat e and ' dicgiadinu prHomarhat ediifdsodium plsashhun e bwtfee, thickener, . .

and FD&C yel | ow no 10 and FD&C bl ue no.|.An aqueous sol ution- of zi nc
5 chioride wa§ORiMEY ShiQFidee W anShaifd FO&Y tfel1loW Rei+Png, an

aqueous sol uti gﬂdogﬁ&l@:e big%' WY Saldn -Hueous &m@pt&pyﬂg& ne- N-oxi de was

added over a perio 30 mnutes. The stoi onetry of. the.reactants
was such that thdoeives wassimigied elrdas thed hedatred Ighamgdor i d@ithThe mi xture

was stirred to_ensur.e honogenei t nd _co t o ambi ent_jenperature...A
sanpl e of"the’§ﬁ&f‘?§&6‘% &R Iargusei% c}ellﬁ‘f‘i:rleod'l ﬁ‘%}etq“e S IR ?it oE

2- mer capt opyri dl-ﬂ@rl&a@ﬂcﬁz\mw aeidid Reas addé&ird\kélﬂ'%spéﬁl@@d shape of
the crystals forned scanni 3 el ectron mcroscopy (SEM. The

“particles ofiep® fr@m&etsO b&hey Yrets i 181 THRABAESS by

5 by 5-nicr0nswas such that there was a sllght excess of zinc

10 chlorlde. The mixture was stirred to ensure
homogeneity and cooled to'ambient_temperature. A
sample of the shampoo with iﬁ situ prepared zinc
salt of 2-mercaptopyridine-N—oxide was analyzed the
particle size and shape of the crystals formed by

15 scanning electron microscopy (SEM). The particles
were found to be cubes having dimensions of about 5

by 5 by 5 microns.

20 |
s c e m
e - h to Z
Pyrithione icl i i st i Sha
25 32 g of'hydrbxypropyl methylcellulose

sugpending agent was mixed in water (1358 ml) aﬁd'--"m“'“-". |

heated to 70°C for 30 minutes. Zlnc chlor:Lde (3 4

g) was added to the above miXture. The sodlum salt
of 2-mercaptopyridine-N-oxide (18.6 g) was added to

30 the above mixture over a period of 5 min. and



EXAMPLE 2 20 - Transchel ation of Zinc Chloride with Sodi um

Pyrithi'one In-situ in a Shanpoo to produce Zinc ~Pyrithi-one Particles
in” Pl at elad ogrgysm | N t he Shanpoo 25 . 32 g of hydr oxB@R/URHRI06917

met hyl cel | ul ose suspendi ng agent was mxed in water (198 m) and
heated to 70[err]C for 30 minutes. Zinc chloride (3.4 g) was added to
t he above m xture. The sodi um salt - f 2-mercaptopyridine-N-oxide (18.6
g) was added to 30 t he ‘above m xture over a period of 5 nin. and

WD 98/ 47372 PCT/ US98/ 06917

- 17 - berr] al r fr t ed

cocoam de DEAkﬁgéffgg %Ea;§1§turghof ?sgg?ﬁE%O%EEF%SBEQ‘ %ng?§% sutfate;”

tri et hanol am neocé@l{3geDEAWWRS. aﬁﬂed a mERLOTel o mm;gEkﬁnbkﬁmwm@ne_,_"

| ycol distearate. The ure vere Stifr et her 1500 r m
AR bt 2 MBI ) S e Ty T e PR ST P

portlon of thegﬁg@nppgetﬁgs &oaﬁade\myl&m@l wedol dlsftcyarsatz@ anthshape of
the in-situ generated zinc 2- . mer captopyridi ne- N-oxi de particl es.

Scanni ng 0 etwetmbntyurepoYespy SELTERE ﬁ&gﬁt@eé‘s ashdwd® HR@mtand these
particles hadC@rf\gegés%&aéuéeewazhglge&yag;gougr tPRCIR Sirfisy i i ned by

| aser |ight s howed "t hat “t i cl'es were.present in the
form - of plpdbetedba bdvihg ahamgpoan thast forees masofarn®yezed m
for size and shape of the in-situ generated zinc 2-
mercaptopyridine-N-oxide partlcles Scannlng -
10 electron microscopy of the particles showed that
these particles had a platelet shape. The median
particle size obtained.by*laser light scattering
showed that the particles were present in the form.
of platelets having a median particle size of 3 um}
15 with a distribution of particle sizes in the-range-
of from 0.7 to 10 microns.
: While the :invention has been described above
with reférences to_specific-embodimentswthereofrwit
is appareht_that many changes, modificatiqns and
20 variétions can be made without departing from the
inventive COncept-discloSed herein;__Accordingly, it
'is intended to embrace all such changes,
- modifications and variations that fall'within'the'

spirit and broad scope of the appended claims.:




1'5'with a distribution of 'particle sizes in the range of fromO0.7 to

10 m crons. -~ Whi-l @ t-the 1 nvention has been described above

with references to specific enbodi ments-thereof, it t that.
many chan‘@'@?s"mifications and 20 variations can be nadiéévs\n ?ﬁﬁ%
departing fromthe i nventive concept disclosed herein. Accordingl y,
it i s intended to enbrace all such ghanges, nodi fi cati ons _and
variations that fall within the spirit and broad scope of the appended

et Usoerosoar o g | A W e s

oo A preeess~ﬂ5ﬁ1p;§p5;@§§E§Lﬂﬁﬁc pyrithione-- = tontainifg Per3onal
care composition which is_5_ characterized by reacting, in a personal care
corrp03| tion, pyrithione acid or a ithione salt ot her than zinc
-pyrithione, or a codbindt pmecess %ﬂrempamngq aa Zinw yriddwRnehat i s
soluble in the ersonal .8 0S ound being 10
sel ected from Fﬁ@taﬁ'g’& rBg%srlss% g %?%mdr?édpg%]t&% “ﬁ'lﬂ'ﬁ'x gl%rgnl c acids,

zinc salts of thargatiegizeiddy Zieacting, hydrogetsomineeaye de, and

conbi nati ons. ther.eof, : t her.eby causing i n-situ transchel atjon of the
pyrithi one sal EOMPPRitAEN | RYTIMLANS AGiE O©F & Axkithyone salt

pyri t hi.one- CO“&Eh%}”QhQﬁF§Q%%|p f%H%HHE”“Jﬁ(H1comb1natlon 2. The

process of clarm 1 characterizée ‘that sai d personal care
COﬁpOSItlon |sthesbaﬁpou1th a 21nc compound that is soluble in the

personal care comp051tlon, sald 21nc compound belng
10 selected from ‘the group consisting of zinc salts of
‘organic acids, zinc salts. of inorganic acids, zinc
hydroxide, zinc oxide, and combinations thereof,
thereby causing in-situ transchelation of the
pyrithione salt with the zinc salt to form said zinc

15 pyrithione—contéining personal care composition.

2. The process of claim 1 characterized in
-.that-said personal care composition is a shampoo
comprising water or an alcohol, and at least one

20 surfactant.

3. The piocess of claim 1 characterized in
that said personal care compositibn is a soap
comprising water or an alcohol, and é.t least one

25 surfactant.

€




conpr|5|ng water or an al cohol, and—at | east one 20 surfactant. '
3.~ -The—process of- . i 'ﬂ"ﬂ"" zed in that said personal care
CONPOSi t WIDW§/4T3 R SO ,,[ ﬂ"g wat.er or an al cohol PCHNBINEIIZast - one

25 surfactant. Y WD 98/ 47342 PCT/ US98/ 06917
- 19 - + 4. The process of claim1l characterized in - that
sai d personal care conposition is a skiniScare medi cament conpri sing
wat er or an al cohol, and at | east one surfactant. 5 5. The
process of claim1l characterized in that said zinc salt is selected
fr-em-t-he-group 4 ConflhétiﬁﬁgcéésZbﬂccﬁﬂhtfna'iechéh:ﬁ%t@&':&'é'ddﬁn zinc

- acetate;—and- conbrnatlons t'her eof 6 The process of claiml

characterized that. saldipﬁrsam@lpyﬂr@hﬁgméogationsl§eBe§ké@'ﬂ&nﬁthe group
consi sting of nmagnesi ump I‘Ithl n t .kt hi,one, ,copper
Wﬁéﬁﬁﬁ pri 1S%a§££89 byngPhalcgﬁoh g%%,u

pyrithione, zi nrum pyrrthrone,; ~zi'r pyrlthione,
and 15 conbi rl&édélﬂsoﬂé]eé@@factant VD 98/ 47372

' PCT/U898/06917

" 5.  The process of claim 1 characterized in .
that said zinc salt is selected from the group
consisting of zinc sulfate, zinc chloride, zinc

acetate, and combinations thereof.

10 6. The process of claim 1 characterized in
. that said pyrithione saltz;sTselected from the group
consiéting of magnésium pyrithione, strontium
'pyrithiohe, copper pyrithione, zinc pyrithione,
cadmium pyrithione, zirconium pyrithione, and

15 combinations theredf.



7. A process for preparing zinc pyrithione- cont ai ni ng

personal care conposition selected from the group consisting of

shar_rpoo % ,B3 k| ncare medicanment ,” and conbi nat i onpci/oessaedr7 sai d.
ern

process cont act| ng water or an al cohol
wth at |east one s, a“lﬁn " transchel ati on product

produced by reacting: ¢ Lpyrit#ione acgg,_or a pyrlthlone salt that is
sol uble in the personal care conposition, or a 10 ' conbination thereof,

with a zinc corrpound sel ect ed ' fromthe group consisting of zinc salts
of organic. - . -acids, zinc_ salt | Nj S 2 .._hydroxide, "
zi nc oxide, and ‘conbi ndti gHE° ?%%geﬁ?r £¥£§E%%J Qigé %%ggﬁﬁangéfhg'§6TUHF§”““”

in the person%ontjaﬁl.nﬁ?é? EPIReS1 t c@re compos:.tlon séle&'hedpfnomss of .-cl.al M-

7 characterized in at said zinc salt is selected, fromthe group
consi sting of theh@xRHD aﬁ@ﬁsﬁ%nﬁh‘P%r’F}él%mp‘??ncSO?B' gkdRafdreand

conbi nati ons the SBLmEn%h|and co |s gi?gr@ﬁg§ off giganb;oggggacterized

in t hat 'sai'd pyri one sa ect ed rom the grfoup
consi sti ngsof bmgfgasammermm&ywmmcmg watepyert&none, copper

e e o

* 21 transchelation product produced by reacting
'pyrithione acid, or a pyrithiomne salt that is
soluble in the personal care_composition, or a

10 combination thereof, with a zinc compound selected
from the group con51st1ng of zinc salts of organlc
acids, zinc salts of inorganic acids, zinc

hydroxide, zinc oxide, and combinations thereof,
said zinc compound being soluble in the personal

15 care composition.

8. The process of claim 7 characterized in
that said zinc salt is selected from the group .
consisting of zinc sulfate, zinc chloride, zinc

20 acetate, and combinations thereof.

9. The process of claim 7'characterizéd in
" that said pyrithione salt is selected from the group
consisting of magnesium pyrithione, strontium
pyrithione, copper pyrithione, zinc pyrithione;
25 cadmlum pyrithione, zirconium pyrlthlone, and

comblnatlons thereof.



10. A personal care composition characterized by cont ai ni ng:

(a) water or an alcochol/ -—(b) at | east one dispersant—-or -~ - ==

addj tive, particles Hﬂuﬂ anschelatlon reaction product of a .
zi nc conpound sele group consi stirng of zinc salts of
organi ¢ aci ds, zinc salts of |norgaﬁlc -aci ds, zinc hydroxide, zinc 10
‘oxi de, and conbi nations thereof, said zinc conpound bei ng soluble in
said water or alcohol, with pyrithione acid or a pyrithione salt that
is soluble . in a@id VRt rsinall codied . comdSsition ldhardbeepeteanal—care-

sur f act anwo 98725 Bﬂlmmlas an anti m crobi al or preser Paw/US28/06917

conposi tion of claim 10 - charactertzed-in—that--sard-zinc- sa#t-rS““—**"m““““
sel ected - bwonx#ﬁmakaﬂﬂJ consisting. of .zinc sulfate, zinc . R

chloride, zinc acetq%§ f: 'éH“ fgghéfereof 20 12. The
ition o

personal care conpos ai n11 tharacterized in that said
pyrithione salt is (b) anﬂkaa&hjdnenﬂi$p£;samp cnnsusfaugant nmagdesi um

pyrithi one, strontlun1pyr|th|o cO rithione, - zinc pyrithione,
cadni um pyrd t hi one, & &h ﬂﬁg¥$hﬁ T FHELT Y Fons t her eof .

WO 98/47372_ additive, - partlcles of an InQQ&tu transchelatlon
|  reaction product of a zinc compound selected from'wm"'
the. group consisting of zinc salts.of-organic acids,
zinc salts.of inorganic acids, zinc hydroxide,IZinc'
10 oxide, and combinations thereof, said zinc compound
. being soluble in said water or alcohol, with
pyrithione acid or a pyrithione salt that is soluble

in said water or alcohol.

15 | 11. The personal care compositioh of claim 10
characterized in that said zinc salt is selected
Erom the group consisting of zinc sulfate, zinc

chloride, zinc acetate, and combinations thereof. .

20 12. The personal care composition of claim 10
' characteriied in that said pyrithione salt is
selected from the group consisting of Magnesium
pyrithioné, strontium.pyrithioné, copper pyrithione,
;  _ziné pyrithione, éadmium pyiithione, zirconium

25 pyrithione, and combinations thereof.

¥




The iti cl ai
] personal care conposition of claim 10 characterized in that said

: Conponent (a) is. present in sai
ai d personal care c iti i
(b) Ins WOOSATS2 | from about 41 abOUt 70% wherein Sa?:bp'gglﬁ%&ﬂ![ " a-‘n'5
wher ei n_sai d congmm !“““m ! g‘nfbom 2%to about 50% ‘and
 to about 2% in an amunt of f
Wth the pr%ngseth upon t he wei ghs of said personal Cargoggabout 0 1%)
corponent  (b) F at the total of said conponent 10 (a) |US”PO$htlon,
Said reaction Brgzuif'd CO”D?QEPE gﬁ) Cor not exceed 100% gnd mﬁgiein
erson S o € LT, t
ol 7 Tound commneti B SRR g L s
-conS|st|ng-e¢hﬁﬁﬁF ?ﬁ%%ﬁariﬁ'éﬁ@ges%t%léompementeﬁalrbﬁ1PH€S§P5up P '
: es |
t her eof n said- ﬁéﬂh@n@br@@hﬁlC@@P@stB Bs???%ﬁ O?BQPS?E?lgatlons

characterlzed'ln that said su oy
rf
sul fate, sodifmethakpedh §EIFat%€Ctengogonpﬁé§é§gn§?;gtf§§@ er;grryl
h

- 15. Th
e per gal.28£8 SARPYsi hhoamofnt! efmfxrom about acteri zed |n

that said®alc se ected diE
_ from . o
It ﬁgfre gfyl al Cangght bomzybnd wherelgy 8161 °°5€’ angﬁQURgﬁgq?o%: nat
- a
M@ o% %Z%%?about 0.1% to about 2%, basedIons

'PCT/ US98/ 0691¥n an amoun
upon ‘the welght of said person
tal of sald component

al care comp051tlon,

with the prOV1SO that the to

10 . (a) plus said. component (b) plus said component (c)

not exceed 100%, and wherein said reaction product

is in the form of solid p
said solid particles being

articles in said’ personal

care composition,

amorphous OT crystalli
up consisting of rods, needles,

ne particles in a shape

15 selected from the gro

cubes, platelets, and combinations thereof.

- .~14 .- The -personal care composition~of“c1aim 10

characterized in that said surfactant comprises

sodium lauryl sulfate, sodium laureth sulfate, or a

50 combination thereof.
15. The personal care composition of claim 10

characterized'in that said alcohol-is selected from

the group consisting of 1sopropyl alcohol, benzyl

alcchol,_ethanol, and combinations thereof.
25



223 - . 16. A coated substrate. conpr|S|ng a substrate sel ected

fromthe group con3|qr|nn of skin, hair and conbi nati ons thereof, and
a coat i NyoIs/aR2 substrate, said coating charactemEﬂﬂU&WM&nmtalnlng
5 particles of. zi nﬂlmuu m mllﬁuld particles being - produced by an
in-situ transchel a pyrithione acid or a soluble _
pyrithione salt with a Zi nc conpouad sel ected fromthe gr oup

consi sting of | zinc salts of organic acids, zinc salts of |norganic 10
acids zi'nc hydroxide, zinc oxide, and conbi nations t her eof .

17; - The coated-subgtT atg Haddl fdberate Eaﬁgéﬁ%ﬁﬁ?zﬁdshﬂs'&%‘tesa' d zinc
'Sa|t”ls setected f-r-omthe—gr oup-consi-stin nc sulfate, zinc 15 -
chloride, zinsedesitatck, from Clowbdreowp opsnsheténg. of skin, hairl@ndThe

coat ed substrate of  claim _Characteriz n_that.said pyrithione
cort s P Codnal fth, ther epbe o Sha A ePRRINGT ohnghed um b |
pyrithione, Stswastﬂxtaﬁé)yréém Oé@at_c@@p@na@aétébme& by conEhfR&ipyfithione,

cadm um pyrithione, zirconium grlt i one,- and conbi nations thereof.
19. The coat e@asrmlr%& ©bfziia pyasthione chapidt BrrE4a1PA PRARIsa d

Bonsi sti ng. of Btaed BY 4] AR I e PaROBRE 361 65 £aCE80Y B8 DI DU o6,
prismns, paralb@ﬂﬂﬁHMﬂhh acid quransobublebeprishilonenbabat whth ther eof .
zinc compound selected.froﬁ the group consisting of
‘zinc salts of organic ac1ds, zinc salts of inorganic
10 ac1ds, zinc hydrox1de, zinc oxide, and combinations

thereof.

17. The coated substrate of claim 16
characterized in that said zinc salt is selected
from the group consisting of zinc sulfate, zinc

15 chloride, zinc acetate, and combinations thereof.

18. The coated substrate of claim 16
characterized in that saidzpyrithione salt is
selected from the group ¢onsisting of magnesium
20 pyrithione, strontium pyrithione,-copper pyrithione,

zinc.pyfithione, cadmium pyrithione, Zirconium

. pyrithione, and combinations thereof.

.19; The coated substrate of claim 16
characterized in that said'particles of zinc
::ééf“ p?ﬁithione have é shape'seiected from the group
“__m_mmwwm;cogsisting of platelets, rods, needles, cylinders,

cones, ellipsoids, prisms, parallelepipeds,

pyramids, cubes, and combinations thereof.



=24 - —26——$he~coared—sﬁbstrate of claim 16 characterized in

that said artl es t hi one are crystals ha Eﬁ%
‘conf i 'gurat 4% “g& ilﬂ“jt) lﬂrﬂﬂl i.ni c, nonoclinic, ort\# %8108917

tetragonal , CUbIC, exagenal, nom1have a . shape sel ected from
the group consisting of platelets, r ,_heedles, cylinders, cones,’

el li psoids, prisns, paralleleplpeds pyr aht ds, ~cubes, and conbi nati ons
thereof. 10 21. The conposition of claim10 characterized - by
additional |y containing a suppl enent al antim crobial additive sel ected
from-the group c8fsi sfligg cortes wapatrate &l \hAd™H I | ower al kyl

esters of para-hydroxyRenzif 3¢ thars¥ali%s H1eAWrest B YihFOMDI nati ons

t her eof .
pyrithione are crystals having a. conflguratlon

selected from triclinic, monocllnlc, orthorhombic,
5 tetragonal, cuﬁic) tfigonal hexagonal now have a
shape selected from the group con51st1ng of
platelets, rods, needles, cylinders, cones,
ellipsoids, prisms, paralleleplpeds, pyramids,

cubes, and combinations thereof.

10 21. 'The composition of elaim lo.characterized
by additionally containing a supplemental |
antimicrobial additive selected from the group
consisting of polmexin E, polymyxin B, lower alkyl
‘esters of para-hydroxybenzoic acid, salts: thereof,

15 and combinations thereof.
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