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NON- SPHERI CAL. AND NON- PLATELET PYRI THI ONE SALTS The present invention

rel at es, ::.geWQr9§’1“f6§9to method 5 for preparing particles of pyRCTU$BMAEEs8alt s,
and nore specifically to nethods of preparing particles of pyrithione salts
havi ng non-spherical or neMONMSHHERICATOAND NON-BIADEUEY needle or rod
forms. The present invention alsqQ_relates to products made with the non- 10
spherical or non-platelet particPERIFEIXE SHF® salts. Pol yval ent netal
salts of pyrithione (also known as 1-hydroxy-2-pyridinethione;
2-pyridinethiol-I|-oxide; 2-pyridinethione; 2-nercaptopyridine-N oxide; 15

pyri di net hione; a I_dj_net hi - I.de)..are known t.o be effective
bi oci dal agents, an(?oé{feecgvﬁ%gequq{}gle ogfs( r%ﬁnagt?ecsl AR Padtermeshrd in
pai nts anfl peérsopalepEaring peditdic] esUGE g8 AHIdRNFANds ShaiPeRsre The

pol yval ent metal .salts .of rithione are only sparingly 20 soluble in water
and incl ude FEGTESITH ritt%%i%°d§aﬂfurﬂr§ﬁﬁ§%%ﬁ&r%di@rﬁﬁ dyrit hi one,

strontium pypithic@Renes GRS MY 0Rf: - sHHM IR I 9Rg; - U
pyrithi one, gg%hzircgkiqn1p§iithﬁo%g. Théiﬁgg?ﬂ%pdgﬁ; use&ﬁ%ﬁ%gfg%t
pyrit hi one sébrgsar paziticudwrilyhineedlendx25ocofiwemspyr iThe @iesefitnc and

copper pyrithio re eful__gs. antim crohial agents active agai nst
gran}positivéngggtﬁgaagﬁfg 5§§F§FﬁaF°f8ﬁ§|Pc§ﬁd F?F%ZFW@ gyt hi one i s

used as Bn aspheandeaf brcomwpepeateiletspbamraes st ¢,3Q tragh cal
suspensi ons of _zinc pyrithione and/or copper pyrithione are used as
preservative§aﬂﬁspaints and pol yners. Synthesis of polyval ent pyrithione

salts are described)i\RWe8¢ Ratght £ 52080 ‘1.La Berstein et al. O her
patents discl osing s?'ﬂrial ar conpoun ggaﬁdO% By2 1t 8ne A8 ouh

as l-hydroxy-2-pyridinethione; 2-pyridinethiol-1l-oxide;
2-pyridinethione; 2-mercaptopyridine-N-oxide;

15 pyridinethione; and pyridinethione-N-oxide) are known
to be effective biocidal agents, and are widely used as
fungicides and bactericides in paints and personal care
products such as anti-dandruff shampoos. The
polyvalent metal salts of pyrithione are only sparingly

20 soluble in water and include magnesium pyrithione,
barium pyrithione, bismuth pyrithione, strontium
pyrithione, copper pyrithione, zinc pyrithione, cadmium
pyrithione, and zirconium pyrithione. The most widely
used divalent pyrithione salts are zinc pyrithione and

25 copper pyrithione.

Zinc and copper pyrithione are useful as
antimicrobial agents active against gram-positive ang
negative bacteria, fungi, and yeasts. 2Zinc pyrithione
is used as an antidandruff component in shampoos, while

30 technical suspensions of zinc pyrithione and/or copper
pyrithione are used as preservatives in paints and
polymers. Synthesis of polyvalent pyrithione salts are
described in U.S. Patent No. 2,809,971 to Berstein et

al. Other patents disclosing similar compounds and



-2- processes for making theminclude U S. Patent Nos. 2,786, 847,
3,589,999; 3,590,035; 3,773,770. Known net hods for producing insoluble

pol yval en\v&ﬁ%ﬁzgof pyrithione result in platelet-shaped |@@gsdspr¢8@rticles

¢

havi ng @n average size greater than 2 mcroneters ([err]m. These particles
ar€ either used directly, or converted 2nto snuller spherical particles.

Such smal |l spherical particles of pyrithione salts are usually generated by
a separate 10 nmechani cal manipul ation step (e.g., grinding or crushing) on

larger partigdffedie£rict ahakimpttiame iftiadyy eV @altientalNo@y.ocesses. For

exanpl e, European Patent No. 70046 describes prsejparation of zinc pyrithione
usi ng or ganiZ & vt 5.3 TH S e oS 03%s At’Y 3ird ’Broducti on of | arge

crystals of zinc gydid hh%ddsb\ P fuc iR 1)1 NN Hd1g~va1@hd S used to
grind the large crystals and produce zinc pyrithione particles of snaller
size. Small syihey i cflpyeirthicines wswlihdmpplatelate sihapededsirige f orm
suspensi ons and 20 prqvide a |arger surface area.for enhanced biocidal
activity> FHKEWE&CI%%i *ﬂ?I%ﬂgﬁgeﬁﬁﬁ§i%ﬂ%ﬁ;qﬁ?ﬁﬁggd&§€nb |l er particles,

as descri bed .i&é’ ol g} ogm%r.t . BRNe! ?Bal%ircﬁ%é et RiTHRst JRtdpl | oss of

usef ul prodtfc‘:lt and are costly in ter of equi pnent, time, and 25 energy
requi red. | dackbtlion, onlderveattiad frorasmel kepr isohiegieadarticl es, such as

Forms of | nGVHEH ST yvaRE oA T 0 Eoee 1aPe it Lo Gest rapl o
because t hey,30; of { Sie CoL1H mphyisd el 1 prowrairdtes byaa aepareicd nher ent

10 mechanical manipulation step (e.g., grinding or
crushing) on larger particles or crystals that are made
by conventional processes. For example, European
Patent No. 70046 describes preparation of zinc
pyrithione using organic solvents. This process

15 results in production of large crystals of zinc
pyrithione. A separate, optional grinding step is used
to grind the large crystals and produce zinc pyrithione
particles of smaller size. Small spherical particles
of zinc pyrithione more easily form suspensions and

20 provide a larger surface area for enhanced biocidal
activity. However, grinding larger particles to
produce smaller particles, as described in the prior
art, generally results in substantial loss of useful
product and are costly in terms of equipment, time, and

25 energy required. In addition, alternative forms of
pyrithione particles, such as rods, needles, or other
shapes, cannot be produced by grinding.

Alternative forms of insoluble polyvalent

pyrithione particles are often desirable because they

30 offer certain physical properties that are not inherent
in platelet or spherical forms. Elongated particles of

pyrithione salts, such as rods, needles, ellipsoids,



in platelet or spherical fornms. Elongated particles of pyrithione salts,
such as rods, needles, ellipsoids, -3- and the like offer advantages
such as,awbD28@8628nd/ or flat surface area for use in shanmpd¥/UKSAPESand
paiknts! In addition, elongated particles are nore easily isolable by
conventional filtration nethods than § the platelet particles.of the prior
art. U S Patent No. 5,540,860 to Hosseini et al. discloses a general

met hod for producing several fqrnms of coppe yrithione particles, such as
r ods, sphe?@@,tH@eaFE§,°§ﬁ§?e?8¥§?t3ﬁ85cgﬁﬁLngFi6n arger es/®r 10

processi ng QEUReS 2L aak8yt 48] SR Lam eaLghply sUSi Ng a variety of
surf act antgiggglg{dd?ﬁg pafeatidd uds) Sh) shafibodl o atho %LE%@S, and TRI TON
X-100 surfpesinnss. Howedditiangeaérapahedhpdrvicpesdacengomen- pl atel et or

non-spherical .forns of rithione salts_15..is_not disclpsed. . The present
i nvent or s ﬁ§§é£¥oﬁﬁ89?93¥ %Xcﬁoﬂvagﬁé?ﬁ?}ngﬁhgﬁaFéaﬂiW@EgPﬁé &H&Tf | ower
t enper &f ur epeapdaoE16tspereablesSYENLRE palibe gftpol ymerized al kyl

napht hal ene sulfonic acids. Neither of these paranmeters are disclosed in

the ' 860 patentUt§-2BateBssleni 5. TABs86Qhke HesaeéBédetnalhe art is a
general meyigf: 8Legenerahtp: NADe ABHCELE - B8uL0Rs PLaYELEY Eg&ﬁEC'eS of
I ng ow te

pyrithione salts In a e step productton %roc Ss a eratures.
The presendbf26opparepyronhisneéepaevidlées, bsuan asswedst osphakeseed. | n one

aspect, the igientio re#ates to.a net hod oducigg non- spheri cal and

f
non- pl at el BESBAFEr cPe8t5 eb?ri?ﬂ?oﬁamEéP?E}géﬁp REEPRG REacting pyrit hi one

or 10 processing temperatures of about 70°C or greater by

using a variety of surfactants including POLYTERGENT
2A-1L, POLYTERGENT SLF-18, and TRITON X-100
surfactants. However, a general method of producing
non-platelet or non-spherical forms of pyrithione salts

15 is not disclosed. The present inventors have found
that such a general method requires the use of lower
temperatures and/or dispersants such as salts of
polymerized alkyl naphthalene sulfonic acids. Neither
of these parameters are disclosed in the '860 patent to

20 Hosseini.

Thus, what is needed in the art is a general
method of generating non-spherical or non-platelet
particles of pyrithione salts in a single step
production process at low temperatures. The present

25 invention is believed to be an answer to that need.

In one aspect, the invention relates to a method
for producing non-spherical and non-platelet particles
of pyrithione salts, comprising reacting pyrithione or
a water-soluble salt of pyrithione and a water-soluble

30 polyvalent metal salt in a carrier and in the presence

of a dispersant at a temperature from about 20°C to



a water-soluble salt of pyrithione and a water-soluble 30 polyval ent netal
salt in a carrier and in the presence of a dispersant at a tenperature from

about 20] ewdq $3/486290 -4- about 60[err] C to produce non-sphegd adosdého
non- pl atel et particles of pyrithione salts. In another aspect, the
invention relates to non- spherical and fion-platel et particles of
pyrithione 5 salts made by reacting pyrithione or a water-soluble salt of
pyrithi one and a water-soluble polyvalent netal salt in a carrier and in

the presence afowt d6GTE AT QMG irfmGPHANRI0WN O R -1 AW 10% by
wei ght, based on the total weight of the reaction m xturé&, at a 10
tenper at ure fRVMHEBRE 2BD[RYFHEIPARAALSO[err] C to produce non-spheri cal

and non-pl atel et pgftdcheseof dd hi - . -spherical and
non-pl atel et particles of pyrailﬁéi orle salt ﬁ#&gg%gg%%egsg&é% iBH sel ect ed
fromrods, neanhesical|indiaren-wates]eteldamsiailds, qff ipsa thlione

paral | el epi peds,, pyram ds, tetrahedrons, .hexahedrons (cube), octahedrons,
dodecahed ons,aﬁrtspéﬁﬁ‘fg%%fe%%%%ﬁﬂ%w OfefedRE o7 Slukleanot her

aspect, the prgsenss lfmﬁrﬁﬂiqshé el 65 Wald e -GIReIle! A ' in{%%
non-spherical 20 and/or non-platelet particles ofe %)yriy?%‘lri%%fgssa al]‘navi ng a
particle siz&fHt fifbm ABWiIY BRD iabdde Prsisenses ofn awiddisivearséinftr om about

2 to about 5 LS vant age , e.parti.cles are

el ongat ed an%%g/él%;%dagﬁleﬁ%r%ﬁté%d%%f ?%m%g%&%t_; @Qt 8%5’8&9 00. Suitably,
25 these paddssdesrhate &atfdperedghtoniti gheateartieheat &dukeomathg group
consi sting of rods, needles, C)Q i nders, cones, ellipsoids, prisns,
paralIelégipéﬁgpﬁiﬁgﬂﬁ%kérom about 20°C to about 60°C to produce

non-spherical and non-platelet particles of pyrithione
salts, the non-spherical and non-platelet particles of
pyrithione salt having a configuration selected from
rods, needles, cylinders, cones, ellipsoids, prisms,

15 parallelepipeds, pyramids, tetrahedrons, hexahedrons
(cube), octahedrons, dodecahedrons, icosahedrons, and
combinations thereof.

In still another aspect, the present invention
relates to a composition comprising non-spherical

20 and/or non-platelet particles of pyrithione salt having
a particle size of from about 0.1 to about 1 microns in
width and from about 2 to about 50 microns in length.
Advantageously, the particles are elongated and have an
aspect ratio of from about 2 to about 500. Suitably,

25 these particles have a shape or configuration selected
from the group consisting of rods, needles, cylinders,
cones, ellipsoids, prisms, parallelepipeds, pyramids,
tetrahedrons, hexahedrons (cube}, octahedrons,
dodecahedrons, icosahedrons, and combinations thereof.

30 Alternatively, these particles can be employed in

admixture with other pyrithione salts selected from the



t etrahedrons, hexahedrons (cube), octahedrons, dodecahedrons, icosahedrons,
and conbi nations thereof. 30 Alternatively, these particles can be enpl oyed
i n adm xt WO 9348639 ot her pyrithione salts selected from the PCTUSDSOTSDUP
consi sting of spheres, platelets, and cqnbinations thereof. In yet another
aspect, the present invention relatest@ & shanpoo or skin-care conposition
5 conprising a base fluid and non-spherical and/or non- platelet particles
of pyrithione salt having a particle size of fromabout 0.1 to about 1
mcrons in vguoupandngiskingoaf spherapeuplabehetsondnén | ength. The base

fluid is suitably a_surfa a dispersant, or a 10 conbination thereof.
In still ano?%@?yﬁgﬁégpf ghgg%HSéntion relates to a nethod for producing

el ongated particles gétzanethygri abpese, CORPrpsesgnt ebatvengignri thi one or a
wat er- sol uble salt of pyrithione and a water-soluble zinc 15 salt selected
fromthe grotpleabfsi £ AgSBaWRAP] AF| §KER-GRRE SOTPREELISRNc chloride, zinc

acetate, gand i Lopsphber e9fiql fnd REALLSheADdal Na BB RN nce of a
dispersaﬁf c%ﬁ%g?%?%géfron1about 6.05nang aboﬁ%elowgkyamefaﬂtﬁégased on the
total wei ghtpbdtéhet2pareaciesnof pynichaonesedkbttkavingnatbargliolp

2cid at ot cRperaPr EXPPorPabuP” bofBr HReut of dBOEToRe Lo YEith SRdduce
el ongat ed partéml 8600t 2i B6 ABELENEONRictonyein anohdier . aspEEtpable
invention rel ates to_ZSIEroducts made fromthe particles nage fromthe
met hod of t hBluhgehsi gpitably a surfactant, a dispersant, or a

10 combination thereof.

In still another aspect, the invention relates to
a method for procducing elongated particles of zinc
pyrithione comprising reacting pyrithione or a water-
soluble salt of pyrithione and a water-soluble zinc

15 salt selected from the group consisting essentially of
zinc sulfate, zinc chloride, zinc acetate, and
combinations thereof, in a carrier and in the presence
of a dispersant comprising from about 0.05 and about
10% by weight, based on the total weight of the

20 reaction mixture and éelected from the group consisting
essentially of salts of polymerized alkyl naphthalene
sulfonic acid at a temperature from about 20°C to about
60°C to produce elongated particles of zinc pyrithione.

In yet another aspect, the invention relates to

25 products made from the particles made from the method
of the invention.

These and other aspects will become apparent upon
reading the following detailed description of the
invention.

30 The invention will be more fully understood from
the following detailed description taken in conjunction

with the accompanying drawings, in which:



These and ot her aspects will becone apparent upon reading the foll ow ng
detail ed description of the invention. 30 The invention wll be nore

fully und t romthe follow ng detail ed description t '
conjunct i 3&8\&9@%&% he acconpanyi ng draw ngs, in which: -g&@lsggmfs% s a

phot om crograph of rods and/or needl es @f -zinc pyrithione prepared by the
met hod of the invention viewed at 340X magnification; and Fig. 2 is a
phot om crograph of rods and/or needles 5 of zinc pyrithione prepared by the

method of the invgqgtoa !%e@egh%Eoﬁ§9§o§EQBhfEQaEBQE-ahB(BQ“hQ%ElQ%e”
surprisingly found, 7i'n accordance wt e present invention, that a
sol ution is pfogited pyrithéopeoblreprobdpbydtbengepheft hfonbesalt particles

10 in forns other than Iatgle 3rﬁgpheric?L fgro .sucg as rods, needl es,
cylinders, caRYENLION YIGVE ,a%r'ﬁ , "BEPACTER b?%ed%? pyram ds, cubes, and
the like. The preggnf, iny@nkopholameceobraght BESrpasbhagyuti heetnassel ect ed

di spersants or a conbination of dispersant and 15 surfactants, and a range
of | ow processi mgncemysishioas wEEpRTBAoRYt EhehBeEBPAPLoREf non- pl at el et

forms of pyriLilone 3alliRautbe! e8ox! Rafngesabedient, pyrithione salt

particles ha&Pﬁgnan €l ongat ed rm suc needl es may be produced in
accordance with 2Qtt hewrabotieehh sheppieseplyi fivendi oan FheorHangat ed

rithione salt particles nade by the nmethod of the_invention have
gicellent suWﬁ&@gt@€p§§F?F8ﬁ ﬁPBéEFPPBs %B@gtB EﬁguFéPBel§uPF8¥édSFea of

the el ongat ed ;pahld Gheblethot bababcIUEf pyeidheaneessltSphitiapegved

10 in forms other than platelet or spherical form, such as
rodé, needles, cylinders, cones, ellipsoids, prisms,
parallelepipeds, pyramids, cubes, and the like. The
present inventors have solved this problem utilizing
selected dispersants or a combination of dispersant and

15 surfactants, and a range of low processing temperatures
which promote the formation of non-platelet forms of
pyrithione salt particles. In one embodiment,
pyrithione salt particles having an elongated form,
such rods, needles may‘be produced in accordance with

20 the method of the present invention. The elongated
pyrithione salt particles made by the method of the
invention have excellent surface deposition properties
due to the large surface area of the elongated
particles. This large surface area results in improved

25 biocidal efficacy in shampoos, soaps and paints. 1In
addition, the elongated particles made according to the
method of the invention are more easily isolable by
conventional filtration methods than the platelet or
spherical particles of the prior art.

30 As used herein, the term "water-soluble salts of
pyrithione" or "water-scluble pyrithione salts" include

those salts of pyrithione in which the hydrogen atom of



25 biocidal efficacy in shanpoos, soaps and paints. In addition, the
el ongated particles nade according to the nethod of the invention are nore
easi;l y i somabsassle conventional filtration nethods than theP@I/tss/e6ssor

sphericll particles of the prior art. 30 As used herein, the term
"wat er-sol ubl e salts of pyrithione” or~"WaTer-sol ubl e pyrithione salts”
I ncl ude those salts of pyrithione in which the hydrogen at om of -7- the

thiol group is substituted with a nonoval ent cation. The term
"wat er - sol ubltdrepdadhivell grouretid WLl udfest wittd ehovoonatlemtsol ubl e salts

I n which the cat.ion h a.charge of +2 ar.greater. The term "non-platelet”
5 refers to ﬁw&'m (a)f?]r?erte[rﬁ%nw%ﬁrelsﬁﬁhpg‘rempoi%agg% "@It(ﬁ}gaﬁae‘lo"’ S
defined hereirefagsany frioBdamvey -adlatflectsalals dnghedicey tharabsgt 1.0,
for exanple, rods, needles, or ellipsoids. As defined herein, the term

"aspect rati des@afange of it? OF IERRIET0 W FeFD "penviplated atet ms
Lparticles ofydidild PN Sddi nerP ARG ARk B4l Chgn AsiSed

herein re ose salts of pyrithione tthat formprecipitates and are
essenti al |l y i"Sangdtedr ispadfgled dweingilre asn anlye founr darwdingg aredi um  The

term"induce" as used herein 15 refers.to any.cayse that results in

nor phol ogi calasé’r?fgfgga&lq I%er‘?gtr?-rsﬁ%‘(?ﬂ @Qoué:ng ‘RonIPEafERBPLSar fi99%s of the
i nventi on, _ f lecRNID| &r @gﬁmﬂd& tenpeiRifined PEre@h, PEASS ¢elm The term
"nor phol ogi cal transformation” is used herein to refer to the process 20

of changing fegReste Tatia"aMesaRe fHeMEG ignothefngiEyistal widshform for
exanpl e, 3 fr o ShANoatgd AU Ea:h LY b PLgeklisneT88148MMOr e stabl e

"pyrithione salt particles" as used herein refer to
those salts of pyrithione that form precipitates and
are essentially insoluble or sparingly soluble in the
surrounding medium. The term "induce" as used herein

15 refers to any cause that results in morphological
change of the non-spherical and non-platelet particles
of the invention, for example, changes in temperature,
PH, or pressure. The term "morphological
transformation" is used herein to refer to the process

20 of changing from one crystalline form to another
crystalline form, for example, from elongated particles
to small platelets. The term "more stable form" refers
to a thermodynamically more stable form than non-
spherical and non-platelet particles. The term

25 ‘"metastable" refers to a crystalline state that may be
altered by application of external environmental
factors. The term “dispersant” as used herein refers
to a compound that promotes separation of solid
particles, and that does not promote foaming.

30 In accordance with the process of the present
invention, pyrithione or a water-soluble salt of

pyrithione is reacted with a water-soluble salt of a



to a thernodynam cally nore stable formthan non- spherical and

non-pl atel et particles. The term25 "netastable" refers to a crystalline
st ate that /4l§5\29al tered by application of external envir ctors.
The,term "dispersant” as used herein refers to a conpound that pronotes
separation of solid particles, and that gloes not pronote foam ng. 30

In accordance with the process of the present invention, pyrithione or a
wat er-sol ubl e salt of pyrithione is reacted with a water-soluble salt of a

-8- selected s?e?l.lnélc}/taéfggacf]tWﬂed@ rﬁ&ealpri??%%eip%{es%nqzjesg? sant to form

el ongat ed pyr i one particles as a prec tate. rithione inits
acid form ordispeéat=ints dallfcerns dtorefatpd ipyliiahs oney s tuged-tivide 5
reaction. Useful water, soluble salts of pyrithione cp,referabl y include an
amoni um i on &% APERKRIEFRR -l Plyo’:r?‘tgl}cﬂ“i‘peasms&&isuﬁ 3 nft%y,2 exenpl ary

wat er sol ubl &,5alt SsOfue iddionsE igialitds chRdiap B hidPng, Jiyd assium

pyrithione, Itthium pyrithione, amonium 10 pyfithione, and conbi nations
of these.5 Theeamsiompr efUgafad water selublle saltsobippyirtitidrmneaiseful in

t he present inventi IS I odj_u lt. (i..e., sodiu rii.thiqne). The
amount of pyri%t "Eoﬁ'nacei)ql r lmr}aétlglrd-ses%nubr%@%?élut(n 9 npf?r%i £ ?&%&&n over a
wi de range anibrlsudstabldatiiung a Atteindi nagPynexiehpliallyi Waltle- capabilities
of the ordinary skilled practitiaoner based on the stoichionetry of the
reacti on and SHelBlEFdldE QoM isRipRe: ildcddden fodiEt PyE ifdians ed. A

preferred amyuuyt, Of; Ry IR, wqtt%&ngggplzheﬂmsw,hia%%nsfm 20 is from

.
1
about 3%to out 52% tgy wei ght of the t
10 pyrithione, and combinations of these. The most

preferred water-soluble salt of pyrithione useful in
the present invention is the sodium salt (i.e., sodium
pyrithione). The amount of pyrithione or water-soluble
salt of pyrithione can vary over a wide range and

15 establishing a useful amount is within the capabilities
of the ordinary skilled practitioner based on the
stoichiometry of the reaction and the required amount
of particles that must be generated. A preferred
amount of pyrithione or water-soluble pyrithione salt

20 is from about 3% to about 52% by weight of the total
weight of the reaction mixture.

Exemplary water-soluble polyvalent metal salts
useful in accordance with the method of the invention
include example zinc salts, tin salts, cadmium salts,

25 copper salts, zirconium salts, magnesium salts,
aluminum salts, and the like. Combinations of these
salts may also be employed. Useful counterions for
these metals include nitrates, acetates, sulfates,
halides or combinations thereof. Preferred water-

30 soluble polyvalent metal salts include zinc chloride
(ZnCl,;), copper chloride (CuCl,), zinc acetate

(Zn (0,CCH;),) and zinc sulfate (2ZnS0O,;). The amount of



wei ght of the reaction m xture. Exenplary water-soluble polyval ent netal
salts useful in accordance with the nethod of the invention include exanple
zing salt WOP§¥4P62%| ts, cadmiumsalts, 25 copper salts, zi PEGMISHH9768T t s,
magnesi'um salts, aluminumsalts, and t_he9l i ke. Conbi nations of these salts
may al so be enpl oyed. Useful counterions®for these netals include nitrates,
acetates, sulfates, halides or conbinations thereof. Preferred water- 30
sol ubl e polyvalent netal salts include zinc chloride (ZnC 2), copper

chlori de (Cu¥Bt&r1SPLvRLf BRIGVALENCZMaN ey HaaEHSRY VA% dSpensing nc
sul fate (ZnSQpehe -amdithtdBRIRSa @y - so1udl ShalAl S %@Jeﬁscgﬁt&ﬁo | enf, et al

salt can vary depending on the amount of water-solu pyrithione.
The nol ar raticdasf yardia ooy xdrt hicmner ogo Matles -sallukdfe palditt kifone to t he

wat er - sol ubl e pal yval ent I It 5 .i,s.generall in.the range .from about
1: 2 to about P¥*& ertébnﬁt;l;’,% é"saglelrjr“i"tc’l%‘t ic Iﬂogﬁ%élie@tew& %é‘ld" . 5% of
vat er - sol gibl @ spelaret=anty net ahes alaingay faingabouten Ry tid hikeRR ar. g .

wat er -sol ubl e salt of pyrithione) is desirable to ensure a conplete
reaction. 10Preferapdafyla mddightostedchiiometadc ereessadei-an i 158 wfe

agueous ”Edi%éﬁﬁglﬁﬁgﬂﬂkfﬁml dﬁ@h@rmEQaﬁoggh@aE%DQeﬁbéﬁoﬁg%rpr ror €

organi ¢ sol vent eful “organic solvents include a such as
nmet hanol , et pyndlthiamenes swatkrasodiudtlleasallaniofe pyetihéri onest éss, and the 15

i ke. Additional %all tg, such _as paot asii gm chl ari.de, sodium chlori de,
magnesi um chB&SIFEP g d ] FESY Re 2n&P ™ BI85 b & ®38Feq 0 the reaction nedi um
to contrpd partichedmengiedand oshaneridddi e ok s isal tSiciude

agueous media such as water, or water in combination
with one or more organic solvent(s). Useful organic
solvents include alcohols, such as methanol, ethanol,
amines such as diethanolamine, ether, esters, and the

15 1like. Additional salts, such as potassium chloride,
sodium chloride, magnesium chloride, and the like may
also be added to the reaction medium to control
particle length and shape. Addition of these salts
result in elongated particles having a flatter

20 appearance. Preferably, the additional salts are
included in the reaction mixture in an amount of from
0.1% Dby weight to about 10% by weight, more preferably
from about 1% by weight to about 8% by weight, and most
preferabiy from about 3% by weight to about 6% by

25 weight, all based on the total weight of the reaction
mixture. A particularly useful amount of additional
sodium chloride added to the reaction mixture to
control particle size and shape is 5% by weight based
on the total weight of the reaction mixture.

30 Pearlizing agents, such as TiO,-coated mica, may
also be included to promote particle growth.

Generally, these optional ingredients comprise from
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Vander bi | t GWTthiqpe'sﬁéNCL Rrefesaramy s he @ﬂsﬁﬁﬁﬁﬁﬁéléﬁeasﬁﬁﬂdhlc aci d,
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(sodi um sal tasnf"Dfaimhdé'nsfeadnaplhnhahehelsubf snilocadcdacadpr oduct of Rohm

and I_laafcCo'i)drmal ehyde, a( Ot SﬁlEs ande*bll* Co. Inc.),
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"DEMOL N" (sodium salt of naphthalene sulfonic acid, a
product of Kac Chemicals), "DAXAD 11" (sodium salt of
polymerized alkyl naphthalene sulfonic acids, a product
of W.R. Grace & Co.), "TAMOL N" (sodium salt of

15 condensed naphthalene sulfonic acid, a product of Rohm
and Haas Co.), “HAROL KG” (potassium salts of
polymerized alkyl naphthalene sulfonic acids, a product
of Graden Chemical Co.}, "“HAROL RG-71” (sodium salts of
polymerized alkyl naphthalene sulfonic acids, a product

20 of Graden Chemical Co.), “LOMAR LS” (sodium salt of
condensed monomaphthalene sulfonic acid, a product of
Henkel Corp.) and the like. Additional useful
dispersants are disclosed in McCutcheons Handbook of
Functional Materials (North American Volume I, 1992, pp

25 117-137). Combinations of two, three, four, or more
dispersants as described herein may also be used
according to the invention.

The dispersants employed in the method of the

present invention may suitably be combined with a

30 surfactant. Useful surfactants may be selected from
the classes of surfactants known as nonionics,

anionics, cationics, and amphoterics (the latter being

e e .




pol yneri zed al kyl napht hal ene sul fonic acids, a product of G aden Chem cal
Co.), "HAROL RG 71" (sodiumsalts of polynerized al kyl naphthal ene sul fonic
acids, a PrOa¥E2%20 of Graden Chemical Co.), "LOVAR LS" (ZB6EUSA/ESBT of
condensed nonomapht hal ene sul fonic acid ,a product of Henkel Corp.) and the
| i ke. Additional useful dispersants are Hiscl osed in MCut cheons Handbook
of Functional Materials (North Anerican Volune |, 1992, pp 25 117-137).

Conbi nations of two, three, four, or nore dispersants as described herein
may al so be #5288 GEEBPBL¥greberhed hoeREi 0AWiGher4Papefihnt sThapl oyed in
the method o Nt L NNEDE L BTN NB¥o SHL,EQD coghiped with a 30
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surfactants &ombanasionsai ofii teo, anhvee csorcavennfesy andmasphoterics (the

| att er being - 11 - alsp co |y referred to as_'zwi tterionics"). The
surfactants ﬁPEfgﬁF?ﬁﬁfysﬁﬂﬁ?5€3395¥%gF9? POV R oHbE FRER0RSYBf two, three,
or even fgourcpsggese surfactants sel ected fromthe above-nentioned four 5
cl asses. Useful nonionic surfactants include |linear alcohol alkoxylates,
such as the |ineaPsafebhornienbRysarEactanhy okythiede/ biopaxyadtedobl ock

ool yoxyet nyl ERSRETSFLE; hBOERCLY A ECL LAY FLEORRL PoviivIbenol
al koxyl at es atryocryheted Abtrypoxeal dadd ehldok expdpywersinder the regi stered
trademark POLY- TE NT _SL-42, roduct of i.h Corporation. If desired,
t he al cohol %F§89§;§§ée¢22§%??§g}$t% d-%%ﬁ%e%a°°h°ls' and
10 polyoxyethylene cetyl ethers, and the like, Useful
linear alcohol alkoxylates are commercially available,
for example, under the registered trademark POLY-
TERGENT SL-42, a product of Olin Corporation. If
desired, the alcohol alkoxylate is suitably end-capped
15 with a lower alkyl group, and such a product is
commercially available as POLY-TERGENT SLF-18, a
propylene oxide-capped linear alcohol alkoxylate that
is also a product of Olin Corporation, and these end-
capped linear alcohol alkoxylates are notably low
20 foaming during use. Also advantageous for use in
accordance with the present invention are surfactants
within the group commercially available as POLY-TERGENT
SLF-18B series surfactants, which are surfactants
characterized by enhanced biodegradability (also
25 products of 0lin Corporation), being alkene oxide-
capped linear alcochol alkoxylates, containing ethylene
oxide moieties in the backbone, and suitably also
containing at least one propylene oxide moiety in the
backbone, as disclosed, for example, in U.S. Patents
30 4,925,587 and 4,898,621.
Other useful nonionic surfactants include one

commercially available as NEODOL 91-6, a registered
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trademarl s t ] s, surfactant is a
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C
q err] - er rP*t3¢ poh RIRALSIHY FFAAE GEUPE Sy MHEDK e or propyl ene

oxi de groups per (iplOeUl £hidsed Wt Qink SUHAaciants el ude al kyl
di phenyl et her disul fonates, alkyl phenyl ethoxylated 10 phosphate esters,
car boxyl at eddiphetyl et ke il sy ttses ,alkiyde pheaiy e tienaerecedil f oni c

acid, dilioso%gépﬁﬂé Oéé{?&:lg,atcearba&g/l%t@é lsllfxlefa(%:nzglecsdhol
alkoxylates, linear alkyl benzene sulfonic acid,
diisobutyl sulfosuccinate, and alkyl sulfonates.
Useful anionics also include the alkylated diphenyl
oxide sulfonates, and their methods of preparation are

15 well-known, as illustrated by the disclosures of U.S.
Patents 3,264,242; 3,634,272; and 3,945,437,
Commercial methods of preparation of the alkylated
diphenyl oxide sulfonates generally do not produce
species which are monoalkylated, monosulfonated,

20 dialkylated or disulfonated. The commercially
available species ‘typically are predominately (greater
than 90 percent) disulfonated and are a mixture of
mono- and di- alkylated with the percentage of
dialkylation being about 15 to about 25 percent, and

25 the percentage of monoalkylation being about 75 to 85
percent. Most typically, the commercially available
species are about 80 percent monoalkylated and 20
percent dialkylated.

Two illustrative commercially available solutions

30 containing alkylated diphenyl oxide sulfonate
surfactants are DOWFAX 8390 and DOWFAX 8390A

surfactants, trademarked products of The Dow Chemical



Useful anionics also include the al kyl ated di phenyl oxi de sul fonates, and
their nmethods of preparation are 15 well-known, as illustrated by the

di sc| osur,ewonis/4B628. Patents 3, 264, 242; 3,634, 272; and 3, 945pcBUses@oerger Ci al
met hods * of preparation of the alkylat ed _di phenyl oxide sul fonates generally
do not produce species which are nonoal HI ated, nonosul fonated, 20

di al kyl ated or disulfonated. The conmmercially available species typically
are predom nately (greater than 90 percent) disulfonated and are a m xture
of nono- and Ggimpagivky| difedami h thee addndegrmyw dfs Azgdaminanmlbed ng about

15 to about 25 pe th o) on bei ng about
75 to 85 per ﬁ{)d’el\‘;gat q ?r&%, %}E&é&%rm a I%ng%#g%ﬁé&spem es are
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tradenerkgd produgks pivaadduhenieale surddedmmangide each, the

al kyl group is predom nantly a hexadecyl ([err] group. These products are
sui tably enplpxyedded Py otaadtomd whey a@ovmmsmmwemietﬂlrla}rluaww th

ammoni um hyd l.de i.f desj adv nt a eou am oni ¢ rfactant
Is al so prowdg‘éﬁ1 lr 05%1,[4 q‘\ f50n ovsew&escrl e & "Hé%ytr oxi de
sul f onat es wigdbduds rzernﬁbzuaﬁe xwﬁwuﬁd sﬁﬂﬁﬁfrﬁﬂ&&:o&ujﬁﬂrﬁi da@atio of sul fonate

conpound to piperazi ne conpound, of between about 10:1 and about 10 1:10,
preferably b@iR&HRZFGUICHPPUNY fpdetweep about 10:1 and about

10 1:10, preferably between about 2:1 and about 1:2.
Although any piperazine compound can be used for such
reaction, preferred compounds include those selected
from the group consisting of 1,2-aminocethyl piperazine,
1,4-piperazinediethane sulfonic acid, anhydrous

15 piperazine, hydrated piperazine, and combinations
thereof.

Other useful anionics are polycarboxylated alcohol
alkoxylates, preferably those selected from acids or
organic or inorganic salts of the following:

20 polycarboxylated linear alcohol alkoxylates,
polycarboxylated branched alcohol alkoxylates,
polycarboxylated cyclic alcohol alkoxylates, and
combinations thereof. These polycarboxylated alcohol
alkoxylates typically contain at least two succinic

25 acid radicals per molecule. Preferred polycarboxylated
alcohol alkoxylates are those having a backbone
containing both poly(propylene oxide) and poly(ethylene
oxide) blocks, and such preferred polycarboxylated
alcohol alkoxylates are readily commercially available,

30 for example, as POLY-TERGENT CS-1, a trademarked
surfactant of O0lin Corporation. If desired, at least a

portion of the acid groups on the polycarboxylated



Al t hough any pi perazi ne conpound can be used for such reaction, preferred
conpounds i nclude those selected fromthe group consisting of

1, 2- am no@igwslasgpsper azi ne, 1, 4-pi perazi nedi et hane sul f oni cpEGHshsEaEdRY dr OUS
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.ani onics are pol ycarboxyl ated al cohol ~aRkRoxyl ates, preferably those
sel ected fromacids or organic or inorganic salts of the follow ng: 20
pol ycar boxyl ated |inear al cohol al koxyl ates, pol ycarboxyl ated branched

al cohol al koxplaites], Fidomdaex Wrat edutyelliizesl wdhdl aalde@eyltad es, and
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OCKS,

bot h pol y(propyl ene oxi de) "and poly(ethylene oxi de and such

preferred polhyskdxidgsat aéndamediadl- fxerorydzpxddgse dasdiudingomercial |y

avai l abl e, 30 _.for. .exa P - : - 1. .2 tradenarked surfactant
of Oin Crp&PHiSi "]?B%§§?$§§fCégﬁ%gggﬁNgygngﬁgﬁ’oF Fé i d groups on
the pol ycar bgppdraixddie, mabhesiaCbidroxlikexyhamenakee neutralized with a

base to provide the Qorrespondin% salt. Suitable bases include al kali netal
hydr oxi des, &9&indicadR rEtacthedrdxpBdEesSandnAeCaMbEpas Ieyd oxi des,

ncluding 5 pelcgadiaum Rudnox dea-emranl ua) Budeaxkda, Gakchumiydsoxi de.
magnesi um hydr oxi de, anmoni a, frono-, di- ahd tr.l-ethanol amnes,” and
conbi nat i ons potersedfum Sydirgmikiedceri be espppyedrréd, iandoal t hough

10 preferred. The organic or inorganic base is preferably
employed in at least an equimolar amount relative to
the number of moles of polycarboxylated alcochol
alkoxylated used. The polycarboxylated alcohol may
also contain a polycarboxylic acid, for example,

15 polyacrylic acid, along with the starting alcohol
alkoxylate and esters of the alkoxylate of the
polycarboxylic acid.

Although individually the cationic and the
amphoteric surfactants are acceptable for use in the

20 process of the present invention, they may also be used
in combination with at least one surfactant from one of
the other classes. Illustrative cationics include
alkyl triammonium halide, non-linear alkyl dimethyl
halide and alkyl dimethyl benzyl ammonium halide-

25 containing surfactants. Illustrative amphoteric
surfactants include polyglycol ether derivatives,
ethoxylate oxazoline derivatives, lauramidopropyl
betaine, and lecithin.

Suitable blends can be employed in the process of

30 the present invention based on various combinations of
the above-described surfactants. Such a blend can be

any combination of two or more surfactants, between or

et e, g0 omnn, i a o
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used. The pol ycar boxyl ated al cohol may Eso contain a pol ycarboxylic acid,
for exanple, 15 polyacrylic acid, aléng with the starting al cohol

al koxyl ate and esters of the al koxylate of the polycarboxylic acid.
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al so be usedgi aphhpat i opWhi : ohEash 00 agtant. framone of the
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non-| i near akkybndcnwihil ahabhde, aadiahkyl wdthehbyloherzykbnawiad um hal i de-

25 containing urfEctants. LIIustrat#ve apphot eric surfactants include
pol ygl ycol ePhEP GBFLOBREFved1BRHEXYF AP e2BRADBPFAE dERFIQRLFeith

| aur am dopr opyk i Bat ai neat 88di keqi thi BmpRYtEabLe Hbﬁﬂsﬁieaai%l enpl oyed in
the process of 30 the present invention based on various conbinations of
t he above- desenipBicsurpatenheswithcamphoteniic caaneampiocerticnatiitgn of two

or nore surf . pet ( - 15 - within the above-described four
br oad cIasse§$%$8é§¥%gétgﬁfgégéﬁﬁbi%%f?%ﬁg %%% ?H%F%ﬁ%aBYeﬁg§n9P:Ognionic
wi th ani oni csuafiaonant®i by seheobisg ehiesi 6r Wby CabtpALEanali ONic with
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Wi th noni oni E?SHS’ﬁFan&Yw PRomnphbR£7i @F aRePanprot dpeeenilencribed

10 classes.

Suitably, any single or combination of two, three
or four surfactants from the following illustrative
list are suitably employed: (a) nonionics, including
alkoxylated linear alcohols (such as POLY-TERGENT SLF-

15 18 surfactant, a product of Olin Corporation), linear
alcohol ethoxylates (such as NEODOL 91-8 surfactant, a
product of the Shell Corporation), ethoxylated linear
alkyl benzene (such as TRITON X-100 surfactant, a
product of Union Carbide Corporation), and EO/PO block

20 copolymers (such as POLY-TERGENT E-17A surfactant, a
product of Olin Corporation); (b) anionics, including
alkyl diphenyl ether disulfonates (such as POLY-TERGENT
2Al surfactant, a product of Olin Corporation), alkyl
phenyl ethoxylated phosphate esters (such as Wayfos M-

25 60 surfactant, a product of 0Olin Corporation),
carboxylated linear alcohol alkoxylates (such as POLY-
TERGENT CS-1 surfactant, a product of 0Olin
Corporation), linear alkyl benzene sulfonic acid (such
as BIOSOFT S-130 surfactant, a product of Stepan

30 Company), alpha-olefin sulfonates {such as BIO TERG AS-
40 surfactant, a product of Stepan Company),

dialkylsulfosuccinates (such as AROWET SC-75



anphoteri c.

Li kew se, ternary and quaternary blends of surfactants by
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product of
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10
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25

30

aaproduct of Jetco Chemical Inc.), di-isodecyl dimethyl
ammonium halides (such as AMMONYX K9 surfactant, a
product of Stepan Company), and diethyl aminoethyl
stearate (such as CERASYNT 303 surfactant, a product of
ISP Van Dyke); and, (d) amphoterics, including
polyglycol ether derivatives (such as ALBEGAL A
surfactant, a product of Ciba-Geigy), ethoxylated
oxazolin derivatives (such as ALKATERG T-1IV surfactant,
a product of Angus Chemicals), lauramide propyl betain
(such as LEXAINE C surfactant, a product of Inolex
Chemicals), lecithin (such as CANASPERSE surfactant, a
product of Can Amoral), disocium cocoamphodiacetate
(such as MONATERICS surfactant, a product of Mona
Industries), complex fatty amine salt (such as MAFO 13
surfactant, a product of PPG Industries), and cocoamine
oxide (such as MACKAMINE CO surfactant, a product of
the McIntyre Group Ltd.)}.

The dispersant or disperant/surfactant combination
is preferably employed in a total amount of between
about 0.05 and 10%, more preferably between about 0.1
and 5%, most preferably between about 0.5 and about
1.5% by weight, based on the total weight of the

reaction mixture.

a

roduct of



5 product of WAR Scientific Inc.), polyoxyethylene cocoam ne (such as
MAZEEN surf actant, a product of PPG Industries), primary al kyl am nes
(sugh as, ARQEBMBS3Pr fact ant, a product of Akzo Chemi cal Co. )PCTAUSIBHB689

di met hyl anmmoni um hal i de (such as JET QUAT surf actant, 10 a product of
Jetco Chemical Inc.), di-isodecyl dinget 3I'annnniun1halides (such as
AMVONYX K9 surfactant, a product of Stepan Conpany), and diethyl am noet hyl
stearate (such as CERASYNT 303 surfactant, a product of ISP Van Dyke); and,
(d) anphoterics, Thel F@MBPgrasurgop§gkeoreachépnddayyv®e @ (such as

ALBEGAL A sutf C .l ba- Ceal ox\yl ated oxazplin
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Chemi cal s), bawtawilee propyribatiashe galeh asreExXAhbEeCtewmpleatitaites a

product of Inolex 20 Chenicals), lecjthin ésuch as CANASPERSE surfact ant,
a product of fentReorERrEigrs8CPuifcERBarBRERI Qfefir® bet¥eens aWINTERI CS

e Waro 1 P Gotta 2BRub B G 4R Y e Bty ok Bdh gRBRL 05>

as MAFO 13 siurfactant, a pro COCo 25

oxi de (such 3%°tAeKAMANEUEOsSC f acimnddd it pswdughe ofed bEidh | REY! BeG OUP
Ltd.). The dispersant or disgerant/surfactant‘conbination Is preferably
enpl oyed in genéiyl agatdsedofohRrABEReab8t2bi08 ahdeiovpagsde preferably

betveen aboub,0cl3e<and seif-amgt ?eag{igﬁg?%?q Bet yeedrabothall 353d about

1.5% by weig ased on the to e reaction m xtudre. -17 -
The tenper at upe afentdise toepecbdonenmgtbetahyet paptialesethhichapebs t s

premINtf%IOgnch%EOQ%ah%gergO a morphological transformation to

more stable small particles having sizes about 1 um or
less by perturbing the environment of the particles.
Generally, gently stirring the reaction at 150 rpm or
less, and preferably about 100 rpm, most preferably

15 from 50 to 100 rpm, is sufficient to promote formation
of elongated particles that are physically stable
against thermal degradation up to 60°C.

In order to produce the elongated particles of the

invention, pyrithione or a selected water-soluble salt

20 of pyrithione and a selected water-soluble polyvalent
metal salt are reacted in the presence of a surfactant
or combination of surfactants in any suitable reaction
vessel at a temperature below 70°C, and preferably
between about 20°C and 60°C. The particles formed by

25 the method of the invention can take any nonspherical
or non-platelet form, such as rods, needles, cylinders,
cones, ellipsoids, prisms, parallelepipeds, pyramids,
and the like. The particles formed by the present
invention may also take the form of tetrahedrons,

30 hexahedrons (cube), octahedrons, dodecahedrons,

icosahedrons, and the like.



particles of pyrithione salt. Preferable tenperatures for the reaction are
in the range of from between about 5 20[err]C and about 60[err]C, and nore

pref er ablywolygixgen about 30[err] C and about 55[err]C. In W/ﬁésg)g%éhe
reaction nay be gently agitated to pronote formation of elongate

particles. Stirring at high rpmof gremger than 150 rpmtends to produce
met ast abl e particles that can be 10 i nduced to undergo a norphol ogi cal
transformation to nore stable small particles having sizes about 1 [err]m

or less by pertughi g0ptBee LAY’ ORSBAImGht | NSRBI ﬁyﬁm@egsf gl y, gently
stirring the reaction at 150 rpmor |ess, and preferably about 100 rpm

nmost pref erabagted with sone ochbori@gen oFszinefseléatet bnptbeote fornati on

deor adats o RCECEofS, P FhCaPurdofbuny b ER ARl Ehe h peaoFare ol os of

the inventi @Dsppysahbi oneconbinseiestefl abspersahtbhrdasalit£368tahtpyrithi one
and a sel ected water-sol uble polyvalent netal salt are reacted in the
presence of 2k 3hPRBCBAM w7 i HT Py HitRierachaming i redngngéliprabl e

reaction ve er rrl £ abl y_between
about 20[er§%§b%§% gﬁ%é?? C?i#%i €§¢€¥%%gég %r%% 9@@ géf%ﬁéggeﬁﬁod of the
I nventi on caguéake angiwensphfsteads dvy ronephatel et Thermetiodhod&s rods,
needl es, cyljnders, cones, elljpsaids, | sng, . parall el epi peds, pyram ds,
and the IikEbeThﬁvﬁ’AH?El%%Yf%ig%ob%y“’fﬁleggshﬁtai NGRRt 1BROREY al so t ake
the form of nL-gt&abedn obgi cBOheXxaedr iéﬁﬂ@@e\.,ﬁgﬁﬁ?%’é%‘?e

e - -

dodecahedrons, icosahedrons, and the 11ke. 8 - In a preferred
enmbodi fght , cebdeahePyr @i O Mether liquor containing agqueous

sodium chloride or sodium sulfate is recycled back to
the reaction vessel to provide a source of additional
salt. An optional filter (e.g., carbon or charcoal
filter) may be employed to remove impurities such as
15 colored organic compounds from the mother liquor.
Particles of zinc pyrithione so formed have a "needle"
.and/or "rod" appearance as shown in Figs. 1 and 2.
Generally, the rods or needles of zinc pyrithione salt

produced in accordance with the present invention are
20 Dbetween about 0.1 and about 1 um in width and between

about 2 and about 50 pum in length. Accordingly, the
aspect ratio of the elongated particles is greater than
about 1, and more preferably from about 2 to about 500.
The non-spherical and/or non-platelet pyrithione

25 salt particles produced by the method of the invention
at a mixing speed of greater than 150 rpm have been
observed to undergo a morphological transformation to
small particles when the particles are subjected to
certain external environmental factors. While not

30 wishing tec be bound by any particular theory, the
applicants postulate that the non-spherical and/or non-

platelet particles produced by the method of the




reacted wth zinc chloride or zinc sulfate in the presence of salt (e.g.,
sodium chl oride) and a sel ected di spersant or conbi nati on of dispersant and
sur faact ant WO %8#48&Bout 35[err]C to form zinc pyrithione havipgrrussk/aesy or
needl es shapes, along with aqueous sodi um chloride or aqueous sodi um

sul fate as by-products. The nethod of T He imvention may al so be utilized in
a "continuous" process in which the zinc pyrithione particles are 10
col l ected, and the nother |iquor containing agqueous sodi um chloride or

sodi um sul f at’*@VeRTIRY Ale FPFAIE I S hasncdiSbirpressed i arovi de a source

of addi t1 onalysal e artVe ORLIANAn] IddPd Qufhucdiflion, or char coal filter)

may be enployed to renbve I npurities such as 0 Ifﬁ%a‘?li Cc conpounds
from the not errphalmgicdartra sfomiatzionr try mddy enase faraed have a
“needl e" and/or "rod' appearance as shown in Figs. 1 and 2. Cenerally, the
rods or needREFtHCANAINING Higrs siqutplodiced ikesac dy deeceunbiAgt he

present ipvenii.o : et about .0..1 and_about. 1 [err]min wdth and
bet ween a ou'?-'t }r{gfl‘;)%oéxg?erg:o CTV%H emplar%"tllﬁ}&tsh. PRECHAETGY,, theldspect
rati o of the tHeorgaileitapard i clrtsents ogr @@t eovieRaR1abeHosh ik NOr e

preferably fromabout 2 tq _about 500. The non-spherical and/or non-platelet
pyrithi one 25t&Rke sHvst@lds nsr FRFEEd thptt keswdthdaost momliahegitcah at a

m xing speed whyRaber: (AR 1 ¥ ARG HIRROhSYEd Lo under go a

nor phol ogi cal transformation to small particles when thé particles are
subj ect ed t o asmarsiancex tWwitialt henpresemsntiaeh&dbar.s. Wil e not 30 wi shing

to be -boyupd by an articul ar theory, the appl,cants stulate that the
non-sphe??cal yand)%fe 3r¥%%ﬁlaaetselpé:f)dé§ﬁii SFEEQBFBEUE&% MeENRS 1R of the

the invention are useful in a variety of items such as
personal care products (soaps, shampoos, and the like),
paints, coatings, fertilizers, and foodstuffs. For
example, zinc pyrithione particles made according to

15 the method of the invention are a useful antidandruff
additive to antidandruff shamﬁoos.

Alternatively, the mixture of particles and by-
products may be added to commercial products directly
without further purification. Illustratively, the by-

20 products (e.g., aqueous sodium chloride or aqueous
sodium sulfate) are useful in shampoo or soap
formulations as thickeners. An additional benefit
derived from the needle/rod shape is the ease of
separation of these particles from the reaction medium.

25 The following examples are intended to illustrate,
but in no way limit the scope of the present invention.
All parts and percentages are by weight and all
temperatures are in degrees Celsius unless explicitly
stated otherwise. 1In the following Examples “g.s."”

30 means quantity sufficient.



- 19 - invention at rpmgreater than 150 rpmare in a netastable state and
can be induced to undergo a norphol ogical transformation to nore stable

sna| | partw@bggggf;aw ng sizes about 1 [err]mor less by pertmmggglo-ﬁgsg he
envi ronnent of the particles. Accordingly, it is the applicants’ intention

to cover all those nore stable crystaldli?® forns that result from

nor phol ogi cal transformation of the netastable particles in accordance with
the present invention. 10 The particles produced according to the
met hod of the invention are useful i EXaMPABESety of itens such as personal

care products_(sQaps,. sh 0ps, .and t | ike) paints, coatings
fertilizers, Eﬁﬁ(ﬁﬂ% dueRian ?\L@ 4;1%50 O% *trh‘f ONEEERIPREes nmmde

according to 15 the amaiduad Plof hey igBEaRIn Py fons edal u@ibh dggdr uf f
additive to antidandruff shanpoos. Alternatively, the m xture of particles

and by- prodd%i@dw@ bg ﬁd@%ﬁﬁﬂﬂ’%r‘cﬁc&il%cﬂiﬂ&@ﬁlp@megrwe&out
further p r|f| &hltlﬂa‘iseﬁuratéu\iefo\ﬁ%ct et,)l 50210 C?)duct (e.g., aqueous
e or u at’e

sodi um chPor i% eous sodi um are ‘use %anpoo or soap
fornul ati ons tasaddhaplee TARVANANL andillialal frewefR AT derd skl 1 o & he

needl e/rod shape is the ease of separation of these particles fromthe
reacti on nmediQ@fpany) in a 3fQ0 W&ID@ﬁhﬁf%@«ﬁﬁ%%ﬂ??%4§¥rﬂ%ﬁ%@d to

illustrate, %ta MWy o%tl%rra:]&%r%c %er% steraetg |rm/ent|on Al |

parts and percentages are by "1 ten:peratures are in degrees
Cel si us unl esm iealineid Itylrsiuaﬂmdztottlhﬁr \meae:tllcm tseepfenldeo nMhdexanpl es
"g-s.” 30 neaq%£¥¥ggls eQE“QQ‘QQ?"at about 100 rpm 437 g of a 10%
agueous zinc sulfate monohydrate solution was pumped
into the reactor over 50 to 60 minutes using a
peristaltic pump. The product slurry is isolated by
filtration with a Buchner funnel and washed with water.
15 Upon analysis, the isolated reaction product was
about 19.6% zinc pyrithione by weight. Under
microscopic examination, the isolated product was found
to consist of particles of zinc pyrithione having rod
and/or needle shape.
20
EXAMPLE 2: Production of Needles of Zinc Pyrithione
A solution of 355 g of 16.9% by weight sodium
pyrithione, 845 ml water, and 2.4 g of DARVAN 1 (as
described in Example I) was placed in a 2000 ml
25 Jjacketed reaction vessel and warmed to 39°C. A
solution of 198.5 g of 20% by weight zinc sulfate
monohydrate and 595.4 ml water was added over about 68
minutes at a stirring speed of 400 rpm. Following
addition of the zinc sulfate solution, the mixture was
30 stirred for 20 minutes and the product is isolated by

filtration and washed. The isolated precipitate is



- 20 - EXAMPLES EXAMPLE |: Production of Needles of Zinc Pyrithione To a
1200 g of 6@6sod|un1pyr|th|one solution is added 6.0 g of dispersant

(sodi um: Y (Sedi il Bol ynerized 5 al kyl naphthal ene sul fonic %%T’ﬁs%‘*@m”under
the tradename DARVAN 1 avail abl e from By T. Vanderbilt & Conpany) in a 3000
m jacketed cylindrical pyrex reactor. The tenperature is raised to
35[err] C and mai ntai ned throughout the reaction sequence. The 10 agitation

speed | s sel AL GHOUL 100 LATA3L gl gl o AR aguenys 7l e syl fate

nnnohydrate ron Wwas punpe react or

using a per pstakhiongunp. The product slurry is isolated by filtration with
a Buchner funnel _and washed with water. Upon anal ysis, the

i sol ated reactloﬁhﬁr6&H€tPW§§tHBSBF EQrG%F}PﬁCWE?FIFﬁ%ﬁﬁPQRﬁQGHQMt Under

1 Cr 0SCOPI ¢ 26X A ARKIORo1BE oS BakgH B JAUCEANGAN U GipNSi St of

particles o pyrithione having rod and/or needle ape. 20 EXAMPLE 2:
Pr oduct i®n nhphehdﬂeseoBuZinnleyacndl6nemAldehyde¢nt@ffaﬁﬁxg of 16. 9% by

wei ght sodi u r.i t hio water, and 2.4 of D (as descri bed
in Exanpl e Pn&%é§°6158@%aﬂﬁlgggkéﬁ %V Eglggéc%éPgdPVE& l&ﬂ“%éﬁg%l and
warmed to 39 esr bg wefl\gae.l BARVANOL . 1980Bofiekod@¥phy Whicgfla Ziy sul fate
nonohydrate and 595. 4 wat er was added over about 68 mnutes at a

stirring sp&be @ﬁrﬂgg1P§nhaﬁoﬁﬂoﬁﬂﬁgga§§ﬁti@ﬁmoﬁﬁﬂhéPPﬁﬁgadﬂasue sol uti on,
the mxture uas 39 sblbhed f(gke20; LU egANY) LNETRLOGNGL Y 4 SHSted b

filtration a mash e isola preC|p|ta
10 rods and needles varied from about 0.1 to about 1 um,

and the length of the rods and needles varied from

about 2 to about 10 um. In addition, small platelets

having a diameter of 0.1 to 1 micron were also present.

1S EXAMPLE 3: (Proposed Example) Antidandruff Shampoo
Formulation I
An antidandruff shampoo composition is made using
needle and rod forms of zinc pyrithione made as
described in Examples 1 and 2 in combination with the
20 following ingredients:

Component A:

Water 41.0%
Magnesium aluminum silicate 1.0%
Hydroxypropyl methylcellulose 0.8%

25
Component B:
Zinc Pyrithione (needles/rods,
25% aqueous dispersion) 4.0%
Component C:

30 Cocamide DEA 1.0%



-21- assayed and found to contain about 33.6% by wei ght zinc pyrithione.
The zinc pyrithione particles were resuspended in an aqueous sol ution of
wat er and woRAAs91 (sodi um 5 napht hal ene sul fonic aci d forrerasbssesss t o
for.m sol uti on contai ning 25% by wei ght zinc pyrithione and 0.1% by wei ght
DARVAN 1. Phot oni crogr aphs showed that 2%e particles had an el ongated form
and appeared as rods or needles (See Figs. 1 and 2) The width of the 10
rods and needles varied fromabout 0.1 to about 1 [err]m and the |ength of
t he rods andcomeotherst VIari ed from about 2 to about 10 [err]m In addition,

smal | platelets ving a djaneter.of 0.1 tp.1 mcr were al sgo present. 15
EXAMPLE 3: (Progﬁgﬁﬁg%§%§iﬁ%eneAﬁ??ﬁ%%d?%fFa%ﬁanﬁgg For nfiPaPfon | An

anti dandruff shanmpepeRiReBahiRd, | $ogmde using needl e and goggfornms of zinc
pyrithi one nmade as described in Exanples 1 and 2 in conbination with the 20

fol | owi ng i ngredi BP&S: Blgariment 10 -2k er 1.5%

41. 0% Magnesi um h PR By gt 1. 0 Hydroxypgopyl
nethylce%lulose rie fawd@%%?%S(%b%%%nent B: Zinc Pyri?h?%ne

(needl es/rods, 25Pragpeoaes di sper si on) 4g08&0 Conponent C
30 Cocam de DEA 1. 0%

The antidandruff shampoo composition is made as
follows: )

10 Component A 1is prepared by heating water to 70°C
and dissolving the other two components with stirring
(about 1500 rpm). The temperature of the mixture is
lowered to 50°C, and component B is added, and stirring
continued for 5 minutes. Stirring speed is reduce

15 stirring to ~300 rpm. Component C is melted in a
separate container, and added to the A/B mixture. The

heat is removed and component D is added while the

mixture cooled.

20 EXAMPLE 4: (Proposed Example) Another antidandruff
Shampoo
Another antidandruff shampoo composition is made
using needle and rod forms of zinc pyrithione made as
described in Examples 1 and 2 in combination with the

25 following ingredients:

Component A:
Deionized water 76.0%
Ammonium lauryl sulfate 15.0%

30 Cocamide DEA 2.0%




- 22 - Component D: Triethanol am ne |auryl sulfate, 40% 40. 0%

Tri et hanol am ne, 99% 3.2% FD&C Blue No. 1 (0.2%
1.5%5 , WOBHEER? Yel |l ow No. 5 (0.1% 0.BECHGsmgréesoc e
g.s. Thé antidandruff shanpoo conposi ti Qrﬁ[i_s made as follows: 10
Conmponent A is prepared by heating wate o 70C and di ssol ving the other
two conponents with stirring (about 1500 rpm. The tenperature of the

m xture is lowered to 50[err]C, and conponent B is added, and stirring
continued forCORATMREL: Stirring speed is reduce 15 stirring to -300 rpm
Component C is neld.egd,J é?q_aé' t i ngd added to the A/B

m xture. The heatd]i g%%r%/e an ?o%%%@%algfgdded while the m xture
cool ed. 20 EXAMPLEHed anfiRtleoposed Exanpl e) Another antidangtggf Shanpoo

Anot her antidandryff s .QQ .conpositian i de using needle and rod forns
of zinc pyrithi ontegﬁ%(?/&ng%&é’s"& b@beﬁfﬁ'ﬁgf s 1 and 2 in conbination
with the 85 foll ednadqustedigtgerEamonent A: Dei oni zed yager

76. 0% Anmoni um | auryl sul fate 15. 0% 30 "~ "Cocami de DEA
2.0%  -23- oAt B: Di (hydrogenated) tall ow phthalic
Preservative g.s.

Component D:
Citric Acid, 50% ag. Solution,” OR
10 Sodium hydroxide, 50% agqueous solution g.s.
Component E:

Ammonium chloride g.s.

The antidandruff shampoo composition is made as
15 follows:

In separate containers, components A and B are
each mixed well. Component A is heated to 60°C and
component B is added. The mixture is stirred for 30
minutes. The mixture is then cooled to 50°C, and

20 component C is added. The pH of the resulting mixture
is adjusted to 5.0-6.2 with component D, and the

viscosity is adjusted with component E.

EXAMPLE &: (Proposed Example) Conditioning
25 antidandruff Shampoo
An antidandruff shampoo and conditioner
composition is made using needle and rod forms of zinc
pyrithione made as described in Examples 1 and 2 in
combination with the following ingredients:
30



acid am de 5.0% Zi nc Pyrithione

(needl es/rods, 5 25% aqueous di spersi on) 4. 0%
Conponentwgos/iyeeser vat i ve pcausssapsgoent D
Citric"Acid, 50% aq. Sol utionOR 10 Sodi um hydr oxi de, 50% aqueous

solution .s. Conponent E: Ammoni um ¢4l oride .

g.s. The antidandruff shanpoo conposition is made as 15 follows: In
separate containers, conponents A and B are each m xed well. Conponent A
i s heat ed tOofipprent CAand conponent B is added. The mixture is stirred for
30 m nutes. The Eixtur.e i, S tPen cooled to 50[err]C, and 2,% c%grrponent Cis
added. The pH oPStRBIFEEUIRFRY mixture is adjusted to 5.0-8% with

conmponent D, andAﬁmgnyhﬁcpéhfyli§u§ggg§ted wi t h conponenty gE.gsEXAMPLE 5:
(Proposed Exanple) Conditioning 25 antidandruff Shanpoo An anti dandruff

shanpoo and condCPPéﬁéﬁecBﬁﬂbo_si tion is nade using needle a?ndp%_r od forms of
fhe. ol I%ui TOMPRHCER: ERcs: 30 - - 24 - Component A Defonized vater
77.0% Ammoni um | pauniirdsogénseed) tallow phthalic20. 0% Cocam de DEA
2. 0% acid amide 4.0%
Zinc Pyrithione (needles/rods,
25% agueous dispersion) h 4.0%
10 Dimethicone, 12,000 cps 0.5%
Component C:
Preservative g.s.
Component D:
Citric acid, 50% agueous solution, OR
15 Sodium hydroxide, 50% aqueous solution g.s.
Component E:

Ammonium chloride g.s.

The antidandruff shampoo and conditioner
20 composition is made as follows:

In separate containers, components A and B were
each mixed well. Component A is heated to 60°C and
component B is added. The mixture is stirred for 30
minutes. The mixture is then cooled to 50°C, and

25 component C is added. The pH of the resulting mixture
is adjusted to 5.0-6.2 with component D, and the

viscosity is adjusted with component E.

EXAMPLE 6: (Proposed Example) Another antidandruff
30 Shampoo  Another antidandruff shampoo and conditioner

composition is made using needle and rod forms of zinc



5 Conmponent B: Di (hydrogenated) tallow phthalic acid am de
4.0% Zinc Pyrithione (needl es/rods, 25% aqueous di spersion)

4 .0% 10 . WO98/4862%et hi cone, 12,000 cps @CIMISIRNTESM eNt
C. Preservative _ _ 0g.s. Conponent D. Citric
acid, 50% aqueous solution, OR 15 %%diun1hydroxide, 50% aqueous

sol ution g.s. Conponent E: Ammoni um chl ori de
g.s. The antidandruff shaqgoo aqg%conditioner onposition is nade as

20
fol l ows: In RFEHRECRONTATRSE, %ﬁﬁbh%ﬂt%nAﬁﬁﬁﬂpéeﬁeﬁea€&bR dixed wel | .

Conponent A i sohiogh£didR $HURTEAE 8O SRIRYNERYrBalignddded. The mixture is
stirred for 30 mnutes. The mixture is then cooled to 50[err]C, and 25

conponent C is added. The pH of the resulting mixture is adjusted to
5.0-6.2 with é$ on§n£E§a and the viscosity is adjusted with conponent E.
EXAMPLE 6: ( '@%% anpl e) Another antidandruff 30 Shanpoo  Anot her

anti dandr gf f shanpeianilzednedteé®ner conposition i s made usiingsieedl e and
rod forns of zinc -25- pyrithione made as described in Exanples 1 and 2
in conbi nation wi tFHIRDYSTPRBIRPY hotr etmeniy™ cihpshdat A 0530%

Dot om zed et wegngetyy Mluminun 5i1icadd 75% Guar yor goygiopy
Zinc Pyrithione (needles/rods,
25% aqueous dispersion) - 4.0%
10 Component B:
Sodium laureth sulfate 30,0%
Ammonium xylene sulfonate, 40% ag. 02.0%

Component C:

Tricetylammonium chloride 0.50%

15 Cetyl alcohol NF 0.40%

Stearyl alcohol 0.40%

Gycol distearate 2.00%
Component D:

Cocamide MEA 1.70%

20 Ammonium lauryl sulfate 36.00%
Component E:

Preservative 0.05%

Fragrance and dye g.s.
Component F

25 Citric acid, 25% agueous solution q.s.

The antidandruff shampoo and conditioner
composition is made as follows:
Component A is prepared by heating water to 50°C
30 and dispersing the guar hydroxypropyl trimonium
chloride and the magnesium aluminum silicate with rapid

agitation. The zinc pyrithione dispersion is added to



Magnesi um Al um num Si | i cate 0. 70% Zi nc Pyrithione

(needl es/ rods, 25% aqueous di spersi on) 4.0 % 10
ConponentwBegagedbum | aureth sulfate 30. PS4 D8k
xyl ene sul fonate, 40% ag. 02. 0% Conponent C:. Tricetyl ammoni um
chloride 0.50% 15 - 2&etyl al cohol NF _
0.40% St earyl al cohol 0.40% Gycol distearate
2.00% Conponent D:. Cocam de MEA 1.70% 20

Amoni um | aurlyds seprfilatmation with stirring6. 0DBe QpHpoficabmbon@nesey vati ve
0. 05% Fragrance_and d . g.5. nent F 25
Citric aci q,liﬁo%%%%css?%oqf ﬁT%ho with comaqggntrhg. aﬁggg ndruf f shanpoo
and condi t i QHpSREROS| df O wSrdBsiEowBy f 2ldedst o CosresRELLAnl,S prepared by
heating water to 50[err]C 30 and dispersing the guar hydroxypropyl

trinoni um chtlsting vkl ¢ helhpa@isPlintke Uni vtiwrei 1§ caddusked tapisd 7-

agitation. T, i py.Li.t hi S sjopn._ i e ._=-26 - this
conbi nat :gon %’1\”&% ﬁwgﬁrgé%&% I'SH gfﬂc%n%%%eﬁgg ‘?%ﬁg J“G?Fed to 4.5-5.0
Wi th conponesdmpondet hc cosmeserds ©f B vesw sl aMey Badagh £, conpgnent A,

m xing well. The pH of the mxture is adjusted to 5.7- 5 6.3 with conponent
F. In a separeaed o of ¢y and blend with component C, mixing well.

Both components of D were added to the hot mixture, and
stirred well. The pH of the mixtur; is adjusted to

10 5.7-6.3 with component F. The mixture is cooled to 40-
45°C, and component E is added with stirring. 1If
desired, the viscosity of the product can be increased

by adding 0.05-1% sodium chloride.

15 EXAMPLE 7: {Proposed Example) “"Extra Body"”
Antidandruff Shampoo
An ‘“extra body” antidandruff shampoo and
conditioner composition is made using needle and rod
forms of zinc pyrithione made as described in Examples

20 1 and 2 in combination with the following ingredients:

Component A:
Deionized Water 62.6%
Zinc Pyrithione (needles/rods,
25 25% agueous dispersion) 4.0%

Component B:

Methyl Paraben 0.30%
Propyl Paraben 0.10%
Propylene Glycol 0.50%
30 Sodium Chloride 0.50%



conponent Cis heated to 70-75[err]C. The A/B mxture is heated to 60[err]C
and blend with conponent C, mxing well. Both conponents of D were added to
t he hot miWOP/E862/nd stirred well. The pH of the m xture i sPGEIUSe¥EIE8: 0 10
5.7-6.3 with component F. The m xture 122 cooled to 40- 45[err]C, and
conponent E is added with stirring. |If“desired, the viscosity of the
product can be increased by addi ng 0.05-1% sodi um chloride. 15 EXAMPLE 7:
(Proposed Exanple) "Extra Body" Antidandruff Shanpoo An "extra body"

ant i dandr uf f CSRRRPEBTafkd conditi oner conposition is made using needl e and

rod forms of zincTngkhghgmgmgggel@grgqsgth%%é n Exanples 20 1 and 2 in
conbination with the follow ng ingredients: nponent A: Deioni zed Water

62.6% Zi nc PyrithROn@%(needl es/rods, 25 25% aqueous di spersi on)

4. 0% Conponent B: Met hyl., Pgr.aben 0. 30% Pr opyl
Par aben cocamide HER 0. 10% Propyl ene d ycol 0%

0.50% 30 s SogthyLehkogligeol distearate O, 5980  -27-
Conmponent C. Triethanol am ne |auryl sulfate 20.0% Cocam de MEA

4.0%5 CemRPREeRE Bi'ycol distearate 7. 01% Conponent D:

Cocodi moni um hydr gb%z89maRk (Rl nPa2beyBed AniB¥r protein  1.00%
Component E:
FD&C Blue No. 1 - g.s.
10 Component F:

Citric Acid, 50% aqueous solution g.s.

The antidandruff shampoo and conditioner
composition is made as follows:

15 Component A is heated to 60°C. The ingredients of
component B were added with good stirring until
dissolved. The ingredients of component C were added
to the mixture sequentially, and heated with mixing at
60°C. The mixture is cooled with stirring to 40°C, and

20 components D and E were added with stirring. The pH of
the final composition is adjusted to 4.7 with component
F.

Although the invention has been shown and
25 described with respect to illustrative embodiments
thereof, it should be appreciated that the foregoing
and various other changes, omissions and additions in
the form and detail thereof may be made without
departing from the spirit and scope of the invention as

30 delineated in the claims.



Conponent E: FD&C Blue No. 1 g.s. 10 Conponent
F: Ctric Acid, 50% aqueous sol ution g.s. The antidandruff shanpoo
and. condi wiomsasé28onposi tion is made as foll ows: 15 CPOTYOsSyi768d | S
heated.to 60[err]C. The ingredients of component B were added wth-goeod
stirring until dissolved. The ingredien28 of conponent C were add t he
m xture sequentially, and heated with mixing at 60[er H]lwuﬂm\lwwiliﬂmtjs
cooled with stirring to 40[err]C, and 20 conponents 4

with stirri nggATThe QOEADMEDWESEI nal conposition is adjusted to 4.7 with
conponent F. Although the invention has been shown and 25 described with
respect to illustrative enbodi nents thereof, it should be appreciated that
t he foregoi ng, anda ViastRYS pbhe : L SSi d It in the
form and de?gil the?%%? ﬁay beﬁﬁgggeaféhgﬁgl5%%3???%3 F?ggk%kgﬁébirit and
scope of theplavebet cpartigbesdefi ppaithionet haltbacheracteriz@d BYHAT IS
CLAI MED IS: 1, A neth r oduci ng, non-spheri cal ,and/or non- pl atel et
particIegﬁofr%ﬁ??}%Qd%%gggﬁgénghgfa%tggF?EHSB ugiFeﬁéggnﬁfpyrithione or a
wat er - sol ubl pysathiohe pandt 8i waceandodubbé epoSplradear paky¥al eah cngtal salt
in a carrier and in the gresence of a dispersant, optionally in the
presence of & GRFFIRY a9 4P BRecRpePERGReCfrdndaBBarsadterr]| C to about

gggie[ H cto Spefyse 1Y MonesehsELs8hc@nds NENs b 2L EL ghe PaLL gl es of

temperature from about 20°C to about 60°C to produce
10 non-spherical and non-platelet particles of pyrithione

salts.

2. The method of claim 1 characterized in that said

water-soluble salt of pyrithione is selected from the
15 group consisting of sodium pyrithione, potassium

pyrithione, lithium pyrithione, ammonium pyrithione,

and combinations thereof.

3. The method of claim 1 characterized in that said

20 water-soluble polyvalent metal salt is a divalent salt
selected from the group consisting essentially of zinc
salts, tin salts, cadmium salts, bismuth salts, copper
salts, zirconium salts, magnesium salts, aluminum
salts, nitrate salts, acetate salts, sulfate salts,

25 halide salts, and combinations thereof, and wherein
said divalent salt is selected from the group
consisting of zinc sulfate, zinc chloride, zinc
acetate, copper chloride, bismuth acetate, and
combinations thereof.
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salts. 2. The met hod of clal d in that said water-sol uble
salt of pyrithione is select. e m mmmup consi sting of sodium
pyr i hi omé’v B%aé %i um pyri t hi one, Iumspyrit hi one, amonPCFISB/G768% one,
and conbi nati ons thereof. 3. The meth of claim1 characterized in that
said 20 water-soluble polyvalent metal “Salt is a divalent salt selected
fromthe group consisting essentially of zinc salts, tin salts, cadm um

salts, bisnuth salﬁ_’Ie (0] r %a S,. zirconiumsalts, nagne3|un1salts
al um num sal fs, allE glaim & shazacter¥zed Ll that2ghehal i de

salts, and lelaawf%%mhgﬁ%mea@ \M}eweééaécghh\% 1 dsﬁg%lét Is sel ected

fronlthe group consisting of zinc sulfate, zinc acet at e,
copper chIorP@@lﬂhl9M@thoaeeudtUat&mdsuthhaﬂpaﬁywahemeoﬁetﬁﬂ salt 29 - 4.
The net hod of, scla| mhl al?‘rac erlzeg i n (L]Lh t the ratlo of said pyrithione or
wat er - sol ubl 85saft “6F %y Pthi-ong £ °§1§| & *:&ol yval ent net al
salt is is: the range fromabout 1:2 to about 1 8 5 The nmet hod of claim

1 characterized in that said dlsEersant is selected fromthe group
consi sting of-sodftih BgthedopLpellaaar P—z@@ama@'-lemeﬁﬁd Hal erfmtsusdbai ¢ aci ds

and conbi nat H?ggng gheofi g gPlche?Afgg it |g ug’g?h?}ﬁmlgﬁrfg’-i%%)g cont ai ni ng

non- spherica non-platele par &s 6 havi ng a
particle S|zsodﬁumrsaﬂabouf ﬁolymerabadtalkyl naphthalene sulfonic

acids and combinations thereof. *

10
6. A composition characterized by containing non-
spherical and/or non-platelet particles of pyrithione
salt having a particle size of from about 0.1 to about
1 microns in width and from about 2 to about 50 microns

15 in length,

7. The composition of claim 6 characterized in that
said particles of pyrithione salt are selected from the
group consisting of rods, needles, cylinders, cones,

20 éllipsoids, prisms, parallelepipeds, pyramids,
tetrahedrons, hexahedrons (cube), octahedrons,

dodecahedrons, icosahedrons, and combinations thereof.

8. A shampoo or skin-care composition comprising a
25 base fluid and nen-spherical and/or non-platelet

particles of pyrithione salt having a particle size of

from about 0.1 to about 1 microns in width and from

about 2 to about 50 microns in length.



1 mcrons in wdth and from about pcrons 15 in length. 7.
The conposition of claim®6 char actl@'g H n ﬁE aid particles of
pyri,t hi orwod8Mase2ar e sel ected from t| ng of 1;@%598@9@@ es,
cyl.inders, cones, 20 ellipsoids, prlsns paralleleplpeds pyram ds,

. tetrahedrons, hexahedrons (cube), octahé@rons dodecahedrons, icosahedrons,

and conbi nati ons thereof. 8. A shanpoo or skin-care conposition
conprising a 25 base fluid and non-spherical and/or non-platelet particles
of pyrithiong. sal Nohasphgracpar andl/ers non-gl atedretaparic i¢1ed @about 1
mcrons in width and fro boubﬁz to about, 50 nmicrons in |ength. - 30 -

9.  Non- sphB¥Féh 18ﬁ8/8? ZRErer iz PY &£836E 1P Pymididiang t s

characterizegyby {g8eti-Ba1AKLEt BROBE B pFri’hebnsOkrhl @ $Ade2f pyrithione
and a water- soluble polyvalent netal salt in a carrier an& In the 5

presence of acdhbper baAYVadepEi BRRglf padtadour gaxrnerabum& ir0%Hey wei ght,

based on the h C r p in the
presence of %£8Eg#5§?ggtg 8% %Q?Séggrgkﬁgégkr %68%t P{é % about
60[err]C to @boduceoaobysphegbcal basdﬂomnnheptatauebzeightp@;ft itglees of
pyrithione salt sai d, non- spheri cal Td/or non-platel et particles of

pyri t hi one s%??cﬁéQ?nﬁlétEBﬁflBEFAPPB ¥elBctBE PrefeR68sOinded! es,
lind d |
cylinders, facﬁééé?sgt & BQ?#@QEtu ar gbbe S?EB dgaeca 8d?gﬁgF

tetrahedrons exa rons oct ahedrons,
|cosahedronssoamdt@qnbm®m¢eomsnt@@h@ﬂiealOan@Vﬁﬁtﬁ@ﬂ poacpereduci ng

eIongated partlclef
or a 10 particles of pyr

hione salts, said non-spherical
and/or non-platelet particles of pyrithione salt having
a configuration selected from rods, needles, cylinders,
cones, ellipsoids, prisms, parallelepipeds, pyramids,
tetrahedrons, hexahedrons (cube), octahedrons,

15 dodecahedrons, icosahedrons, and combinations thereof.

10. A method for producing elongated particles of zinc
pyrithione characterized by reacting pyrithione or a
water-soluble salt of pyrithione and a water-soluble

20 zinc salt selected from the group consisting
essentially of zinc sulfate, zinc chloride, zinc
acetate, and combinations thereof, in an aqueous medium
and in the presence of a dispersant comprising from
about 0.05 and about 10% by weight, based on the total

25 weight of the reaction mixture and selected from the
group consisting of salts of polymerized alkyl
naphthalene sulfonic acid at a temperature from about
20°C to about 60°C to produce elongated particles of
zinc pyrithione having an aspect ratio of from about 2

30 to about 500.

I nc ?grlthlone characterized by reacting pyrithione
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wat er-sol ubl e salt of pyrithi H Idmjmuﬁmlsol uble 20 zinc salt selected
fromthe nsi sting ess ! si sul fate, zinc chloride, zinc

o)
acetate, 'g{?d%@‘a%l nations thereof, in an agqueous medi um and®CIUS9RB7489 esence
of ‘a di spersant conprising from about _05Q5_and about 10% by wei ght, based
on the total 25 weight of the reaction m xture and sel ected fromthe group
consisting of salts of polynerized al kyl naphthal ene sulfonic acid at a

t enperature om 2 r about .60[err] C t.o pr.oduce el ongated
particles ofiéi ncé‘ggg?‘?hgéﬁeghgs%gﬁagna éig t rﬂ;’k’t’ip&%?elﬁ%rﬁ’%%’d? S30 to
about 500. of-p@#ithidneSsabte eharaphericald adieimPisHlaiel i particles

of pyrithione saits characteri zed_by being physically stabl e agalhst
thermal degr 353P19n2SRI RSt at PEFPRL af§BEagRtE0 M €O iteqReTathes bei ng

made by reachingodcd 8881 HQPE MLXEET BeGARPRL SN I1hi.one or a water-
soluble salt of pyrithi oneband a wat e?-sg})ﬁ%lalg %A’F)y%ééﬂ er#{é‘reﬁ al salt in a
carrier &nd reachroprmirtere ofcmpdispegspytrithipiesiory of maBeabout 0.1 to

about 10% by ikgft, bg‘ied on the total wglmg;lt of the _reaction 10 m xture,
while sti rri%‘\é\f‘é ¥ F2htt?bnPKF RERFRDE: 2 WRGeLpECF UL ess than 150
rpns. polyvalent metal salt in a carrier and in the presence
of a dispersant comprising from about 0.1 to about 10%
by weight, based on the total weight of the reaction
10 mixture, while stirring said reaction mixture at a

mixing speed of less than 150 rpms.



