HI R CARE COVPOSI TI ONS Technical Field The present invention rel at 954 ®0p 0
antim crobial conpositions and to their use in hair care. In part L-chl3a~i?clé
‘relates to hair care conpositions having inproved antidandruff efficacy.
Background Dandruff is a w despread pr obaem sonme 50% 60% of the overall

g

=4

:popul ation suffering with dandruff at vanying periods of their lives to
varyi ng degrees. Although the cause or causes of dandruff are still not.
precisely settled. the m croorgani smPityrosporum Ovale is strongly
inplicated in the etiology of the scurf-formation process. The use of
pyridi net hione salts as anti danduntg cagerdcemosrahggpoos and hair rinse is
wel | known. US-A-3, 236, 733 di scl 0SES detergent composi tions containi ng such
salts. O her references include US-A-2,809,971 and US-A-3,723,325. It is
al so known that certain |-hydroxy-2-pyridone derivatives are effective as
antimcrobial agents with specific application to dandruff control.
GB-A-1,440,975 is relevant in this respect. Both the pyridinethione salts
and the | -hydroxy-2 pyridones have been clinically proven to reduce the
| evel of dandruff when used regularly over, for exanple, a four week
period. Typically, there is a reductjiaqn.in ®a dandruff grades of about
65% 70% after four weeks tw ce week Mti nued treatnent can
provide some furthefhemrgsert inventivemeinted o antiaderagal t hese material s
reach a plateau idiaBtiichansiaits &{e&ec&gevezaerﬁaé Ldp OV Sichlat hg Ievel

C an uc

of dandruff reductijon or jn the rate at, whi andr uf fr 1on i's
achi eved, woul d TH&EES % FRERIPIBRY,tigns daving jimproved O
antidandruff efficacy. %_4

Background
Dandruff is a widespread problem, some 50%-60% of the

overall population suffering with dandruff at varying periods
of their lives and to varying degrees. Although the cause or
causes of dandruff are still not precisely settléd, the
microorganism Pityrosporum Ovale is strongly implicated in

the etiology of the scurf-formation process.

The use of pyridiﬁethione salts as antidandruff agents in
shampoos and hair rinse is well known. US-A-3,236,733
discloses detergent compositions containing such salts.

Other references include US-A-2,809,971 and US-A-3,723,325.
It is also known that certain l-hydroxy-2-pyridone | . ?&
. derivatives are effective as antimicrobial agents with
specific application to dandruff control. GB-A-1,440,975 is
relevant in this respect.

Both the pyridinethione salts and the l-hydroxy=2
pyridones have been clinically proven to reduce the level of
dandruff when used regularly over, for example, a four week
period. Typically, there is a reduction in mean dandruff
grades of about 65%-70% after four weeks twice weekly usage.
Continued treatment can provide some further marginal
improvements but on average, these materials reach a plateau
in anti-dandruff effectiveness. Improvements in the level of
dandruff reduction or in the rate at which dandruff reduction
is achieved, would therefore be highly desirable.




The pr esent |nvent|on I s based on the fIﬂdJﬂg that a conbination of certain
pyridi net hi ones ‘and hydr oxypyri dones provide i nproved antidandruff efficacy
when used in hair conpositions such as'shanpoos, creamrinses and the |ike.
Summary of the Invention Accordingly, the present invention provides an
ant|n1crob|al conposition conprising a mixtare of (a) a water-insoluble
sal t -of %¥- hydr oxy- 2-pyridi nethione (1), and (b) a hydroxypyridone having

the general fornula qugeg n aliphatic
or aromatic noiety hgbfrgesizirq# E!l(gxtE grg 0 4 tﬂgteﬁ%{?}d?Tha} %orrpo& tions
of the invention Pyidinsthdares and hvRrexyBYFHECRRDNe
conponent (1) andpﬁo&mdr Y oved eﬂﬁ@aﬁ@mﬁr@mc&&yl When TB&d FiWhadJrnet hi one

conponent of the presen |nven |on eneral ly .be def
wat er -i nsol ubl e s S % Wﬁﬂlcﬁml &ﬂﬁemm‘?ﬂﬁa@%ﬁeﬁe fol | owi ng
structural fornula in tautorrerl cSﬁmary ¢ofhéhs Ulnvemt iloei ng attached to the No.

2 position in the py g h from substitution
of the hydrogen of or?ke:g%#&nﬁjéyt gﬁ% gﬁ%%elng ?%%?ﬁ%l%‘ybtgﬁ“h%%g?oprl ate salt
cation. Dependi nga® igl cPROSITEon SOBREIS1RY & REXEEPtC%ati on i nvol ved:
there may be nore tha(a)ome;aeér-hhaomme@anet&ﬁ DAREbRER-byriditett@sROUNd.

- 3 - Preferred salts a;m ?ﬁ%d from heavy netals such as zinc, tin,
cadm um magnhesium alu nd zirconium The preferred heavy netal is
zinc. Qther cations didha dydeerypyridone having the general formula II, or a

salt thereof:
%
R N0 .

!
CH

: Mein R is an aliphatic or aromatic moiety having
-a Tr factor of at least 1.3.
. The compositions of the invention comprise two essential
compenents, a pyridinethione component (I) and a
hydroxypyridone component (II)..
The pyridinethione component of the present invention can
generally be defined as water-insoluble salts of
L 1-hydroxy-2-pyridinethione which has the following structural
formula in tautomeric form, the sulfur being attached to the
No. 2 position in the pyridine ring.

?H
N - - '
Qe = U=
-
The salts result from substitution of the hydrogen of one
of the tautomenc forms by the appropriate salt cation.
Depending, of course, on the valence of the salt cation

involved there may be more than one of the pyridinethione
rings in the compourd. '
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" are also suitable, however. The pyridinethiones generally take the form of
- water-insol uble particles. -These can have an individual particle size of
at least 1 mcroneter. Preferred nmeté&r+als, however, are pyridinethione
crystals in the formof predomnantly flat platelets which have a nean
sphericity of |ess than about 0.65 referably from about 0.20 to-aghout
0.54 and a nediBreferred saksspze f@Fmng@hE‘Pa‘&’bBﬁ%alE ey Bt res, t

particle sizgnbeig, QuahdasCfagies inhﬁ andmammewvah:e&mﬁuamer of a sphere —
of equal vqu er arti.cle sr e is not critical but
general |y cdfe® %‘F‘F&ge}iﬁ?%gomeéﬁé)u’ts E%n‘%n c t A OnFSRER A8 8 %‘#u[“he sane basi s.
The nedi an diranelser suitablenhowemess basis with 50% of the mass of particles

falling on- elt%wa%%% ggggtﬁ%g ke HHR %ﬁ;fgger of a sphere of

equi val ent vol une partr etermned by a variety of
sedi ment at i oRteECINEPHIRIS RRtinleg. o BrSe FagnhaseoRBINALEAYRbr the settling

vel ocity of p’&rEi’é]Iel 6if bf &t Lbadtdl muehnderehnirguasras aadesriished -i n

St ockham J. and Focht np Par cIe Lze Anal sis, Ann Arbor __
Sci ence, 197"8""'e X abp Pgﬁ% b‘F@P"%‘Bt Bt equi val ent spheri cal
di anet er bas:aédmm.mntlmﬁlatiplaelehswhmh rﬁm/&wn@lieriﬁimfe 1. The
sphericity of aI t Focht man at page
113 as [err] | err | Zsst | ane e% Q%lﬁ gdrég@t(g)r:‘a%ggw val ent _vol une,
supra, and d% tﬂtwleasb%eﬁé%kﬁu%tet area. - As used

her ei n, hOV\Qﬁ%&médi‘ésIm @&h@élecrswe beide ekpredied 2@ -8 masmar ea of -
spheres havr ui vaE ent voI tr| uti og di, vi deﬁ?‘?ﬁ’ t he actual surface
area of part VOB H tual surf ate

area i s shownimif chd’memp&ptmietﬂzagm ImetBE[tim:lhhumgemma;yldmd by St ockham
gg_(lj_ Eﬁ??gggr%ir a e?‘ér];h‘%ﬁ'?e eraﬁa’ﬁe%/éﬁ%%e range g%%g{ ;Ll;mefflcacy, the
kasis. The median d1ameters are on a mass bas:.s with 50% of
the mass of particles falling on either side of the value
given.: |
.. The diameter of a sphere of equivalent volume for a —
particle can be determined by a variety of sedimentation’
techniques which are based on Stokes' Law for the settling
velocity of a particle in a fluid. Such techniques are
described in Stockham, J.D: and Fochtman, E.G., Particle Size
Analysis, Ann Arbor Science, 1978. An approach for -
determining the median equivalent sphefica‘l diameter based on o
volume, '5",, is shown in EP-A-34, 385, Example II. o
The sphericity of a particle is also descrlbed by
Stockham and Fochtman at page 113 as (dv/d ) ., where
dv is the diameter of a sphere of equivalent volume, supra,
and ds is the diameter of & sphere of equivalent area. As )
used herein, however, the mean sphericity is
(3,/ds)2, or the surface area of spheres having
equivalent volume distribution divided by the actual surface
area of particles as measured. A technique for determining =
actual surface area is shown in the examples using the BET
technique described by Stockham and Fochtman at page 122.
From the viewpoint of anti-dandruff efficacy, the BET
surface area herein preferably falls in the range from about
0.5 to about 3.5, more preferably from about 1.0 to about
3.0 m / g.




0. 5 to about 3. 5' nor e preferably fromabout 1.0 to about 3.0 [err]/g -
4 - In preferred enbodlnents pyri donet hi one anti-dandruff ‘agents herein
are at least partly in agglonerated form the agglonerate size preferably
being such that at |east about 20% by weight, nore preferably at |east
about 5Q96by wei ght of the pyridonethioné Ts in the form of aggl oner at es
havi ng afl equi val ent spherical dianeter of at |east about 5 m crons,

preferably from aboutm7 piéretRQ bt} d i Hhdt'sd NSyri A0S &h@?ﬁ gﬁ@p_hgn%g,_g@ about 10

to about 20 m crons. | onerate size 1's conveni ent nmeasur e

sedi ment ati on tecﬁﬁ?’&ﬁ?e enpin Are,atd@rst #pREHOED, a‘!?ll‘é‘ﬁ?ﬁ’é?‘? |f@§m-66 t he
agg: oner ates bei ngg@lfcedrs%ess@prﬁféaabw wn@eu$ro%5$%r1£&a%ens

Aggl oneration is erred.fromthe of o over

fornul ation anti - gé%d?yu‘l"? f iTORE P Jfﬁlé g‘%‘ﬂ#e%%%o‘?’%‘? C(11) of
t he present conposkttihenpyridogehidone |ig hetuesﬁnnnlﬁiagglomerates having

| - hydr oxy- 4- met hy bz ( édd)l %ltd%% éﬁvél%eﬁ& Ygl %q%é&t &F gr%%rgnéml ety

(R) at the 6 position thereof erein as a east 1.

preferably from 2Prefesabh £Eoh abpat Inkg abpandd misrons, m‘Pﬁ%PF eferpblyict or |s
a nmeasure of the lfrgwpBoht Q.Otﬁd Bp6UEORD | ilcebhs, O 1aﬁe§¢gs§1|zguglt and is

defined in detail |nthe Dit and H. Urbach, J.
Ved. | Chem 17(7), SPnitnYsbantted by ?eé}@a%tamfé?%r&ﬂa% e & ructural
terns, preferred Re@isxsphﬁ@@m Migrameseicer Cexp.f,r the hgglomeratied beimgched [err]
preferably [err] al keavly g‘;’g&pg_w[%% Algy! groups, and aryl
~groups. In the ab ve yclic noieties can al so be su stltuted ‘Wi th one or

. moresal kyl or al kéﬁ"}iongm}ﬁg 1/ Prefecred firem fEhgr Gigweointn of ARtARIZipg
substituted with overall formulation anti-dandruff efficacy.

The hydroxypyridone component (II) of the present
composition can generaliy be described as
1-hydroxy-4-methyl~-( 1H)~-pyridcnes having an aliphatic or
aromatic moiety (R) at the 6 position thereof, wherein R has
a 1r factor of at least 1.3, preferably from 2 to 6, more
preferably frem 3 to 5.5. The 1r factor is a measure of the
lipophilicity/hydrophilicity of the substituent and is ,
defined in detail in the paper by W. Dittmar, E. Druckrey and
H. Urbach, J. Med. Chem. 17(7), 753-6(1974) and references
cited therein. _

In structural terms, preferred R substituents are

N : selected from linear and branched c3-C11, preferably

Cg—Cyy alkyl and alkenyl groups, C 5=C cyc_loalkyl
groups, and aryl groups. In the above, cyclic moieties can
also be substituted with one or more alkyl or alkenyl groups
uwp to C,. The R groups can further be substituted with
halogen atoms. Of the abo‘?e, preferred R moieties are
lohexyl ard 2,4 4—tr1methyl pentyl, the latter being
highly preferred.

The above menticned compounds can be used both in the
free form ard as salts, for example, salts with organic bases
or inorganic caticns. Low molecular weight alkanolamines are
especially preferred organic bases, faor example
triethanolamine.




hal ogen atons. O the above, preferred R noieties are cycl ohexyl and
2,4,4-trimethyl pentyl, the latter being highly preferred. The above
ment i oned conpounds can be used both in the free formand as .salts, for
exanpl e, salts with organic bases or 1 Adrganic cations. Low nol ecul ar

wei ght al kancl am nes are especially preferred organic bases, for a@sl e

tri et hanol am ne. -5 The ri djinethi one/ hydr ax ri done_mxtures
specified herein ThecPyiidd fB{H"%/’\Yg'F #Xﬁ ?“\{‘g%/ﬁses%e&ﬁf)bﬁ(t i ons as

anti dandruff aieggein abe dsa’fal 1hea/e:lartétypyf |tdu.nedaheoampesn¢1bzysirasxypyr| done is

050E) e e 40, SHOV Bl a1l sbou

3% by wei ght o conposItion g I nethione salt to
hydr oxypyr i doredrexvgpuridane| is gmnaéholfrm@b@ut@ ¥ die about0S%.pr ef erabl y from

about 5:1 t0 3RaBérablyp- ffoadéa&éttﬁlshyto hﬁ&;ﬁmlw neidmoae salts and
hydr oxypyri dones arge  each g ner al %tres nt- at, a level of fromabout 0.05%

to about 3% PEPRFLAFY- f webdhhk rating (Pyéb%leﬂ?}ﬁ”ﬁy & Bt of
conposi tion. Ihyﬂkud_@glrmmegls gendrail Ly cErome abouvd@rhmabmtels]tﬂanpoos crene

rinses, hair t &sabpahr 'tt!’s ngé SSprI?va:.dhﬁdl n&eand creans and

many ot hers. anpoos- ar e S the pre erre corrp05|t|ons and-“¢ofponent s
general |y fourmfrv-@@bipf@oﬂﬁﬁl and, hpdroxpryr idones arFe \wacgenesldyt i al

conponent of thasant bdandevél o%hﬁtmoaﬁauhews@ é&aﬁo@tUBi ctant. The term
"surfactant” as used herein is i nd nonsoap

surfactants. H¥8 ﬁﬂ@&c@‘gﬁt%ﬁp n?° G?B‘é"r %r\%#ﬁﬁf from about 5% to
about 50% by wempbsitdbni he conposition, preferably from about 10%to abou\t)

20% Included among the hair care compositions are shampoos,
creme rinses, hair tonics, hair conditioners, hair sprays,
lotions and creams and many others. Shampoos are the
preferred compositions and components generally found in such
compos1t10ns are given belou.

One essential component: of the antldandruff shampoos
herein is a surfactant. The term "_swfactant_" as used herein
is intended to denote soap and nonsoap surfactants. The
surfactant component usually comprises from about 5% to about
50% by we:.ght of the composition, preferably fram about 10%
to about 20%.

Any nonscap surfactant is suitable for use inciuding
anionic, nonionic, amphoteric, zwitterionic and cationic
types. |

Exan'ples of suitable soaps are the sodmm, potasswm,
ammonium and alkanol ammonium salts of h1gher fatty acids
(those having 10-20 carbon atoms). Anionic nonsoap
surfactants can be exemplified by the alkali metal salts of
organic sulfuric: reaction products having in their molecular
structure an alkyl radical containing from 8 - 22 carbon
atoms and a sulfonic acid or sulfuric acid ester radical
(included in the term alkyl is the alkyl portion of higher
acyl radicals). Preferred are the sodium, ammoni um,
potaséium or triethanclamine alkyl sulfates, especially those




&

Any nofsoap surfactant is suitable for use i ncI udi ng ani oni. c, nonionic,
amphoteric, zwitterionic and cationic types. Exanples of sui tabl e soaps are
t he sodi um potassium ammoni um and al kanol amoni um salts of higher fatty
aci ds (those havi ng 10-20 carbon atons). Apnionic nonsoap surfactants can be
exenplified by the alkali nmetal salts of ToPganic sulfuric reaction products
having A their nol ecul ar structure an al kyl radi cal cont aining from8 - 22
carbon atons and g sul fg I ster _radi cal (included
in the term al kyl |g$5tnheqé'cl?§ﬂa(él t% }IW aﬁgé%agy{c'e & adil®al s). Preferred
are the sodium a#ﬁﬂmmﬁi'mpdt a@gmmcwomtu @xhéﬁtﬁmmmmqe}ycwﬂeat es,
especi ally those sulfaﬁ:escmﬁasm%ﬁaéssué&ﬁtmr& w&smmea@s 69h0| s (C8 - C18

carbon atons), sodi goconut aci d .nono ceri_de If tes and
sul fonates; sodi uffl E’%&St% ?F%eﬁl%s'%? TERFHEP td°£§t fhe
reaction product &fighermbatyoélaohbl (fleeg. f a:auouabraimbm(teogl albdidlew or

coconut oil al coh ) rgg*qg f d?:l m or
potassiumsalts o lk%PdI%g%%sleth ]r?leen%ox glMQ)S%I ate wmth 1 to 10
units of ethylene sé*f—s'd@ rpmﬂ@thﬁnes'-dlfm withiilchd s

contain from8 tom&::mébcsm @e &adé a&dﬂél:u.f.& Hﬁ&ﬁ:ﬁ' wiglcdhegnes ul f onat es;

the reaction produ ac avi to. 22 carhon atons
esterified with i fg#%fﬁféjccaé(%l gé 2 :ggf: r?f’aw oxi de;
wat er sol ubl e sal a3kyl gtmntyhmrsmfmhtess uhé feak:t;praprdiucwdsm sar cosi ne;

and ot hers known ggb. gﬁe  ha 'gmmc]ﬁ- f'g? E&S@&?Ss@éﬁ@%&’ﬂﬂ' ned as

conmpounds produce sation o ene oxi de group
(Rydr ophi i ¢ in nasgkhipnif ﬁﬁ“&r‘?‘@r%%hﬁdﬂ@bhwlémmﬂﬁég Vﬁlﬁf—‘éh may be
al i phatic or al kylsoRtisieasaltsi 6f RahddrSat fOMAPRIREts of fatty acids with

sarcosine; and others known in the art.

Nonionic surfactants can be broadly defined as compounds
produced by the condensation of alkylene oxide groups
(hydrophilic in nature) with an orgamc hydrophoblc compound
which may be al:.phat:.c or alkyl arcmatic in nature. Examples
of preferred classes of nonionic surfactants are:

1. The polyethylene oxide condensates of alkyl pherols,

€eGe, the condensation products of alkyl phenols having an

alkyl group containing from about 6 to 12 carbon atoms in
either a straight chain or branched chain configuration, with
ethylene oxide, the sa:.d ethylene oxide being present in

N, amounts equal to 10 to 60 moles of ethylene oxide per mole of
alkyl phenol. The alkyl sibstituent in such compounds may be
derived from polymerixed propylene, dusobutylene, octane, or
nonane, for example. :

2, Those derived from the condensation of ethylene oxide
with the product resulting from the reaction of propylene
oxide and ethylene diamine products which may be varied in
composition deperding upon the balance between the
hydrophcbic and hydrophilic' elements which is desired. For
example, compounds containing from about 40% to about 80%
polyoxyethyléne by weight and havmg a molecular weight of
from about 5,000 to about 11,000 resulting from the reaction




of preferred classes of.nonionic surfactants are: 1. The pol yet hyl ene oxi de
condensat es .of al kyl phenols, e.g., the condensation products of alkyl .
phenol s having an al kyl group contai ning fromabout 6 to 12 carbon atons in
either a straight chain or branched eh&i+ configuration, with ethylene

oxi de, the said ethyl ene oxide being present in anmobunts equal to 10zt 60

nol es of ethyl ene oxide per nole of alkyl phenol. The al kyl substitusnt in
such conpoundsfnﬁyuﬂemﬂé*&@%dﬂ@ﬂ%hﬂﬁ@l9dmﬁkmdmip¢dyy?eﬁuﬁtumhsdbutyIene

octane, or nORENEme kRE-1E%A m@omea@ai%ﬁ%fmé&scondensat|on of
et hyl ene oxide with the roducé res g‘g fromthe reactlon of propyl ene

oxi de and et hyRrERESTeP¥ife. SPdd Jase 3 BLeRLaT wedght RE c’gﬁpom tion
dependi ng upormrtiee dfaEmOetdnet,Mnarélesab;/sﬁaopdmbl ¢ and hydroph| lic elenents
which is desired.3Fo s 0% t'o about
80% pol yoxyet h Iene ghgwel %ﬂ ang Eav ng &DQE ?ar Wei g Ll’;m‘?rom about
5,000 to aboutfrem &¢e ¥%§E¥W‘h§t¢!§@mf¥ nethe@raeua;ght cham? or of ethyl ene

oxi de groups Wirkhcrdh¥KHiaPRQtFi Gk 36n C ARE IdkH Rkke Ofxikibe & gaCtd On product of
et hyI ene di am ne and eé? gg, gg%l ene oxi de, said oase haV| ng a_nol ecul ar
tale

wei ght of t he GFOR¥ OBtfE condensate HRKEIG, £yom 30 £, d0
condensati on motesicif efhydbhelaide pat amilel of kadrug éJmm:B, &ne18 car bon

atoms, i et iekaily 3l CHALD Ol nbeaRched, 53U £t gHnab o, W LD

et hyl ene oxide, e.g., a coconuta ene oXxi 3 Pt e havi ng
from10 to 30 rml%s beng: chine feriervamjae cm;dss @Prmmﬂﬂtngatqcthel t he
coconut al cohcﬁoliéﬁeglgghebgylfagmﬁrqm 10 to 14 carbon atons. 4. Long chain -
tertiary am ne oxi des correspondi rllag];.R;%Nthe fol 'ow ng general formula: [erwd

%

wherein Ry contains an alkyl, alke_nyl or monohydroxy alkyl
radical of from about 8 to about 18 carbon atoms, from O to
about 10 ethylene oxide mo:.etles, and from O to 1 glyceryl
moiety, and R2 and R3 contam from 1 to about 3 carbon
atoms and from O to about 1 hydroxy -group, e.g., methyl,
ethyl, propyl, hydroxy et‘nyl, or hydroxy propyl radicals.
The arrow in the formula is a convent:.onal representation of
a semipolar bond. Examples of amine oxides suitable for use
in this invention mclude dimethyldodecylamine oxzde,
_oleyldl(z-hydmxyetlwl)amne oxide, dmethyloctylamme oxide,
dlmethyldecylamne oxide, d:.methyltetradecylamme oxide,
3,6, 9-tr1oxaheptadecyld1ethylamme oxide,

di (2—hydroxyethyl)-tetradecylamme oxide,.
2—dodecoxyethyld1methylamne oxide,
3-dodeoxycy-2-hydroxypropyldi ( 3-hydroxypropyl)amine oxide,
d1meﬂ1ylhexadecylam1ne ox:.de _

' Zwitterionic surfactants can be exempl:.fzed by those
which can be broadly described as derivatives of aliphatic
quaternary amxom.mn, phospl'nnnm. and sulfonium compounds, in
wh1ch the al:.phatlc radicals can be straight chain or
branched and wherem one of the aliphatic substituents
contains from about 8 to 18 carbon atoms and one contains an
amomc water-solub:.l:.zmg group, e.g.. carboxy, sulfonate,
sulfate, phosphate. or phosphonate. A general formula for
these compounds is: '

(}__//""



wherein [err] _cont ains an al kyl, al kenyl or nonchydroxy al kyl radical of
fromabout 8 to about 18 carbon atons, fromO to about 10 ethyl ene oxide
noi eties, and fromO to 1 glyceryl ‘noiety, and and [err] contain froml
to about 3 carbon atons and fromO to ahogt_1 hydroxy group, e.g., methyl,

et hyl , g;npyl, hydroxy ethyl, or hydroxy propyl radicals. The arrow in the
formul a*'s a conventional representation of_a sem polar bond. Exanpl es of
am ne oxides suitable for use in this invenﬁjon,include

di met hyl dodecyl ani ne oxi de, ol eyl di (2- hydr pxy®et hyl ) ani ne oxi de,

di met hyl octyl am ne oxi de, di nethyl decy aniﬁg+pxide, d&nethyltetradecylanine
oxi de, 3,6, 9-trioxaheptadecyl di et hyl afi me ¥Xi‘de, Gt~ R - Z

(2- hydroxyet hyl ) -t etradecyl am ne oxi de, 2-dodecoxyet hyl di met hyl am ne oxi de,
3- dodeoxycy - 2-hydroxyprepyl di ( 3-hydroxyprcpyl )am ne oxi de,

di net hyl hexadecy|"ReEsEn & eatans 28 aliphy @lg%‘ﬂ%-ac?ram"%r%rﬁl&flexerrpl i fied
by those which cafadicabifofiion demers hedalatdis icafibdny e5omsi fdompdiaoi C

ol phat o adh oal So88rit By ndSe aBithe 33 S SRS RS shipabll 11 L 0°
the aliphatic substietyreit is cehectiedsfromonitxbgen, phosphosusg aasbsubfusns and one
contai ns an ani oniwatedr 1§ Qhupi Z GoiHdPoxyR1 Ry g XYeaifithd Onate,
sul fat e, phosphate, or. phosphonate. A genéral ‘fornul"a for these congpounds
is: - 8 - [err} tRhERAMENS RATHMY AFRSI oR 1A kyhengY (4803 SulEEE AYR GRS al ky!
radi cal of from abatibn e fbdtiogel caphesphotwsatai;r BMis & about 10
T ene Cehocomep i b e 4 HEGE A B s St L
group contai'ning and Z is a radical selected from carboxylate, sulfonate,
sulfate, phosphonate, and phosphate groups.
Examples of amphoteric surfactants which can be used in
the compositions of the present invention can be broadly
described as derivatives of aliphatic secondary and tertiary
aminés in which the aliphatic radical can be straight chain
or branched and wherein one of the aliphatic substituents
contains from about 8 to about 18 carbon atoms and cane
contains an anionic water solubilizing grouwp, e.g., carboxy,
sulfonate, sulfate, phosphate, or phosphonate. Examples of
compourds falling within this definitiocn are sodium
3-dcdécy1amimpropicnate, sodium 3-dodecylaminopropane
\_ sulfonate, N-alkyltaurines such as the one prepared by
reacting dodecylamine with sodium isethionate according to
the teaching of Us-A-2,658,072, N-higher alkyl aspartic acids
such as those produced according to the teaching of
US-A-2,438,001, and the products sold under the trade name
“Miranol" and described in US-A-2,528,378.
Many cationic surfactants are known to the art. By way
. of example, the following may be mentioned:

dodecyltrimethylammonium chloride;
nonylbenzylethyldimethylammonium nitrate;
tef:adecy;pyridinim bromide;
laurylpyridinium chloride;




*

1 to about 3 carbon atons; x. is 1 when Y is a sulfur atomand 2 when Y is a.
ni tTogen or phosphorus atonmi [err] is an al kyl ene or hydroxyal kyl ene of
from1l to about 4 carbon atons and Z-is-a'radical selected from

car boxyl ate, sulfonate, sulfate, phosphonate, and phosphate groups._

Exanpl es of anphoteric surfactants which can be used in the conpositjons of
the present iecstipyridictum ghlayided| y descri bed as derivatives of aliphatic

secondary andiig{hhAidiAlinN@sldrigerhi ch the aliphatic radical can be
straight chain of branched and wherein one of the aliphatic substituents
contai ns fr ontAFELIsosRERRLING % arbon atons and one contains an anionic

wat er sol ubi | diziadJovi{hodrngesaterd)dimethpk \ammeniunoctdioridesul f at e, phosphate, or

phosphonat e. ;xﬁg E]g Saf ) jthin this definition are
sodi um 3- dodecly %ﬁ%ﬁgc [ ona_% e?gs%lgf%irﬁe?,- aodecyl am nopr opane sul fonate,
N- al kyl t aur i neteagatipnium idhdoxige. pr epared by reacting dodecyl amine with

sodi um i set hionate according to the teaching of US A-2,658,072, N higher
al kyl aspartic acids,. s roduced according, to the teachi ng of

uch as those
US- A- 2, 438, 09%any,additiend), seRRae %‘%ﬁ%ﬁc‘iﬂ?&éra”teh‘éeﬁqré’a%i A%me "M ranol " and
described in MSUNREG?S, IETERGNTS AND EMULSIFERRS| alo7QrdMNUALe known to the

art. By way of, _.ex I ] | oned:

dodecyl tri net é%n%#@%%i%ﬁﬁwﬁ@%yl di met hyl anmoni um

nitrate; tetradefhe@overmenbignedosirfactantgrcanpbe iusediakene Mtoinde; -9 -

cetyl pyridini bonGBhOfcnden thaUsHamBYS icéj,ﬁggéim&{y 8f 1 19R; preddfty/| | soqui nol i um
thyl a _

bromi de; ditall ow hydrogenat ed) di me mmoni um chl ori de
e hydrogenat ed) !

o/
The compositions of the invention will generally contain
a suspending agent. The suspending agent is preferably
substantially crystalline in form. Also, preferred
suspending agents are non-polymeric and non—-clay in nature,
such materials being found to have a deleterious effect on
overall anti-dandruff efficacy. Accordingly, the
compositions herein are preferably substantially free of
nonionic and anionic polymeric and clay-type suspending
agents. By "substantially free" it is meant not more than
about 20 ppm of these materials. Preferred suspending agents
include ethylene glycol and glycerol esters of fatty acids
having from about 16 to about 22 carbon atams. Both ethylene o
glycol mono and distearate are examples of these esters. o
Other useful suspending agents are alkanolamides of fatty
- acids having from about 16 to about 22 carbon atoms,
preferably about 16 to 18 carbon atoms. Suitable examples of
these agents include stearic moncethanolamide, stearic
diethanolamide, stearic monoisocpropanolamide, stearic
diethanolamide distearate and mixtures thereof. _
Still other suitable suspending agents are C]_G--C.'22
alkyl dimethy amine oxides such as stearyl dimethyl amine
oxide and C,,~C,, fatty acid amidoalkylamines such as
stearamidoethyldiethylamine. Mixtures of suspending agents
are also acceptable, for example, a mixture of glyceryl
stearate and stearamidoethyldiethylamine. When present,
these susperding agents are at levels of fram about 1% to
about 7%, preferably from about 2% to about 6%. These agents
may also serve to give pearlescence to the product.

-



di I auryl di met hyl ammoni um chl ori de; and st ear al koni um ¢hl ori de. Many
addi ti onal nonsoap surfactants are described in McCUTCHEON S DEETERGENTS
AND EMULSI FI ERS,, 1979 ANNUAL, publi-shed by Allured Publishing Corporation.
The above-nentioned-surfactants can be usggl-al one or in conbination in the
shanpoo c/errp'ositions- of the present invention. - The conpositions of the

I nventi &n w Il generally contain a suspendi ng agent. The suspendi ng agent
is preferably substamhé ahtysamaysifakhimpecs hekeircancontaipr afvariety séspendi ng

agents are non-polyneric.a n n-g&a. LN re. §H%h | al.s_being found
to have a del eterﬁ’%ﬁ?%ﬁ"ﬁé%ﬁ%ﬁ" over% #e%{r%?kg g’%&ru ffg%%%lﬁgg
Accordi ngly, the swshpewipositionsawrierstabie prdfdesibrllesulfxchntially free of

noni oni ¢ and ani OQiveRGIoKER dptidRd fhqpialeRs SHSRENIkAGAE8inse By
"substantially free" it is neant not Tnore than about ,20 %%Qtof t hese

materials. PreferfedleddhetRf AGtagefit s PP IO e PR AL & and gl ycerol
esters of fatty obisiathakydyickiden ghanine léhd! itainduh didxider boatedt ons. Bot h

et hyl ene gl ycol npno and distearate .ar | es @g tmgﬁg e Q her
useful suspendi ngmé"&én?rsesg‘?veaté? ano arﬁgd%’%g}@ %‘a yl'aC| lhéé\flg%n'from about
16 to about 22 capiapylapasaben pnédfigridadolidiryit uned:t thickeneysbamd at ons.

~Sui tabl e exanpl esyQfock{8S fodIeBES subk|dddsodiiRasier (A agd aankam de, stearic
di et hanol am de, stearic ‘nonoi sopropanol am de, stearjc djethanol am de

di stearate and ni f44fPES CRE WGHESISIIRg agenks suth A58 hendi ng agents are
Cl16- C22 al kyl di nethylensdiianimx cdenasetdteas stearyl di nethyl am ne oxi de and

i xtur s of Suspend; B Sagkyif T BBt B R E AcAIRE (RCeBi 1AIGAT T ¢
of glyceryl stear shampandspeetofntheopresentl veption. ndy\eeher esent, these
-suspendi ng aogent Saﬁfﬁoﬁ%ﬂi@!%ﬁfﬁty‘c 501350 H1 18 ERangee Wompdeitibaé er abl y
from about 2%to gabr?,l'f:te Eséd._TQ}ee'xsxgraaﬁg.ePttshese include mono and
diethanolamides of fatty acids having from about 8 to akout
14 carbon atoms. Preferred compounds include coconut
- moncethanolamide, lauric or coconut diethanolamide, and
mixtures thereof. The amide is present at a level of from
~ about 2.0% to about 4.03%. It is believed that a more richer
lathéring, more stable product results when amides of these
types are combined with the other components of the invention
at hand. ' ’
Minor ingredients such as perfumes, dyes and coloring
\_/ agents can also be added to the instant compositions to
improve their consumer acceptability. If present, such
agents _genefally comprise from about 0.1% to 2.0% by weight
of the composition. . = : '
The shampoos herein are preferably in the form of liquids
or creams in which water is the principal diluent. The level
of water in the compositions is typically from about 35% to
about 908 by weight. o
Creme rinses, hair tonics and other hair care
caﬁpositions as well as shampoos can contain the
pyridinethicne/hydroxypyridone mixtures of the present
invention. These compositions can contain a variety of other
components including some of those described above for |




may al so serve to give.pearlescence to the product. --10 - The
anti dandruff shanpoos herei'n can contain a variety of non-essenti al
optional ingredients suitable for rendeaing such conpositions nore stable
and desirable. Such conventional optional ingredients are well known to
those skilled in the art, e.g., pearlescent materials such as bis

oxychl ori de, gude:mmmmmyCmmm catiopieservati ve§*such

as benzyl al coh G@QML:&@E?W %W i di nyl wurea:
t hi.ckeners and \Q/Jlgsfgo& ty no d| lers suc SOdI um ch orige ang sodi um
sul fate; and segtrRarabiriym chlgrides E’aﬁﬂ Wi ani ne

tetraacetate. Aghmjtide atSan.epéBf&rf.ﬂdn aRkitonaAls. ﬁ@.me_@ By esegc,in the
shanpoo aspect of the present .invention. Any of the al kanol am des.of fatty

aci ds useful mreihesbpwofmn;mnﬁdast@ahmbe %lshsdwe@tﬁer flregm minges PRl ude
mono and di et haabéeoniesincd faaty plemiolssidas getyb aladtinli- steagybbout 14

carbon atons. PE g; EFE%?C u e&ﬁ@g | auric
or coconut di et hanol am and m x uresgfhe eo¥ 8q’he anm ?Isggr%gent at a
| evel of from aBB‘EHt 30 @referably) rem @hout 1.08 t9.pbatc3-0%0by “#igh%k ¢ i cher

| at heri ng, noreqgt ipiasluct results when am des of these types ar‘e

conbined wth the r..conponents _of. the invention hand...M

isngredi ents such a%g}ﬁiﬁnﬁ? ng S:a %%&FP‘&FXO e added to
the instant conpbsirahgasron abnptévbotm Sorkreferredccmpositionsy. | f
present, such agedlai@fd fbidve¥, ABERLY TRefd: 28 ARRkbe i@i&n@ &ﬂvﬁg‘)@ﬁv wei ght

tqui ds. or ot eat® a8 FRRSENETR Srotts ”95% W%ﬁféfr PRI BB | cvel  \
about 4 to about 6. The rf is measured on a 1% d:.spersion
basis. A preferred pH regulating agent is a citric
acid/sodium citrate buffer. Other acidulating agents such as
phosphoric acid, succinic acid etc. can also be used, however.
Propylene glycol which is frequently added to shanpoo

"--edposxtiom as a cmﬂitioni:g aid, has been found to have a
generally deleterious effect on overall anti~dandruff
efficacy for the compositions of the invention. Accordingly,
the compositions are preferably substantially free of
propylene glycol. By "substantially free of" is meant less -
than about 0.1% by weight of this material.

"A process for preparing the compositions herein comprises ,_
preparing a surfactant premix comprising frcm about 508 to o
about $0% by weight of final composition of water and from
about 2% to about 30% by weight of final composition of
surfactant at a temperature in the range from about 71°C to
'88°C, cooling the premix to a temperature in the range from
about 21°C to about 49°C, preferably from about 21°C to about
46°C, and thereafter adding the pyridinethione anmd
hydroxypyridone antidandruff agents to the cooled premix.

Suspending agent, when present, is added to the surfactant
premix at the high temperature stage and the premix is
maintained after cooling for a sufficient periocd to achieve
substantial crystallization of the suspendmg agen: pricr to
adding the pyridinethione and hydrcxypyridme antidandruff
agents. Altermatively, the hydrcxypyridone can be added to
the surfactant premix at the high temperatureé stage. The



of mater in the conp05|t|ons is typically fromabout 35%to about 9096by
wei ght. Creme rinses, hair tonics and other hair care conpositions as well
as shanpoos cangcontain t he pyridi net ht one/ hydr oxypyri done m xtures of the
present invention. These conpositions canlZentain a variety of other
conponent s i'ncluding some of those described above for - 11 - shanpoos.
Crene rgﬂses generally contain a cationic surfactant simlar to those

descri bed above, $78Pt Pt dAding the Fxridipshriomecif Breferanlyy parfcrmedw di net hyI.
amoni um chl ori de aided 1w sheadf (dore BRIt @1dW) bendilkests, 5% by wei ght,

preferably from about 0.3t baut ﬁzx% eanrin es can al so
contain a fatty al cohol ?Pﬁ:r#%z]i aﬂ?}\c/ec?nm%\“q&?fe% and m xtures
thereof at a | evedlemﬁsﬁna@m%omef@r&% Embtvhments{S%trpneﬂmr adxbpp 6f ameabout
1.0%to about 3. Op@eggn@\qhgg{ugﬁ COAPQS % glizecg:aglglcorrpo& tions
rom about

herein have a pH%crnerallg he range fo about 8. Preferred
conpositions are vﬁﬁ?@?'n aRe oy Ve’;ﬂhéf'erred conposi tions having a pH
in the range from about 3nStHeOE:c@Ués Ghich EDRW, ey abiratiadioHs HhvkO about
6. The pH is nmeasyd eg gnqu%)egl l‘SI on basis. A preferred pH regul ating
agent is acirric aC| m CI CSpuffer. Other acidul ati ng agents such
~as phosphoric acid, SUCCI nic acid etc. can al so be used, hower. Propyl ene

/ glycol which is fgmaqunt!|y;qdeed digesiapR00 conpositions as a conditioning
aid, has been found to have a generally deleterious effect on overall
anti-dandruff efficacy fYPIiaRERERLNL: SRS ical Dramatay ehbi dmicrensor di ngl y,

“the conpositions are preMesrnBpheriubsprtoadsl y free of propylene glycol. By
-"sWbstantially free of" is meant |ess than about 0.1% by weight of this

mat eri al .
ZPT2 Zinc Pyridinethione

Median Equivalent Spherical Diameter = 1.25 microns
Mean Sphericity = 0.75

 2ZPT3 Agglomerated Zinc Pyridinethione - 20% having an
equivalent spherical diameter of at least 5 microns

" ZPT4 Agglomerated Zinc Pyridinethione platelets - 50%
having an equivalent spherical diameter of at least

13 microns

T™PP 1-hydroxy-4-methyl-6-(2,4, 4-trimethyl
pentyl)-2-(1H)~-pyridone, triethanolamine salt .

CHP 1—hydroxy—4—methyl—6-cyciohexyl—2—(JH)-pyridone,
triethanoclamine salt

NH AS Ammonium Cl2 alkyl sulfate (29% ag. soln.)

TEA AS. | Triethanc;lamine Cio alkyl sulfate (35% ag. soln.)
NH4 AEZS Ammonium Cl2 alkyl (EO)2 sulfate (24% active)'-
AGS Sodium alkyl glyceryl sulfonate (60%)

MEA Coconut Moncethancamide




- A procéss for preparing.the conposi tions herein conpri ses preparing a
surfactant prem x conprising fromabout 50%to about SO% by weight of fi naI ”
conposition of water and from about 2%to-about 30% by wei ght. of final
conposi tion of surfactant at a tenperatgre in the range from about [err] to
[err] cooling the premix to a tenperature in the range from about [g/r] to
about [err], preferably fromabout [err]to about [err], and thereaf t¥f

addi ng the pyriminet hilaneia Diethadolamider i done ant i dandr uf f agents to the
cool ed prem x. Suspendi ng agent, when present, is added to the surfactant
prem x at the high tenperature stage and the prem x is naintained after
cooling for a 58ffici 1 N LRpr PBgaFéHF‘?ﬁéaE%bst antial crystallization of

t he suspendi ng agent prior to adding the pyridinethione and hydrooxypyri de
anti dandruff nts. bﬁd terna ivel%/ he. hydr oxypyri done can be added to

t he surfactant em X S 'ﬁréﬁ ture stage. The - 12 - step of
addi ng the pyridinethione is preferably performed under |ow shear
(non-t ur bul ent W) 0 ng Exanpl es further describe
and denonstrate the pr gjr'%deedegﬁIQﬁsft%%é chl n the scope of the present

i nvention. Unless otherw se indicated, all percentages herein are by

wei ght. |In theekxgpieses tohwch follow, the abbreviations have the follow ng

desi gnations. ZPT1 Zinc Pyridinethione Medi an Equi val ent Spheri cal
Diameter = 5.4 microns Mean Sphericity = 0.25 ZPT2 Zinc Pyridi net hi one
Medi an Equi val 8he £8pheriingadreDsbampre rcompdsitions ecomsiingae Sphericity = 0. 75
ZPT3 Aggl ogRL&aHkgdn Zi nc Pyridi nethione - 20% having an v
I m m w vy v v
ZPT1 1 0.5 0.8 0.5 - - -
ZPT2 - - - - 0.5 - -
ZPT3 - - - - - 0.5 -
ZPT4 - - - - - - 0.5
T™MPP 1 - 0.5 1 1 0.5 0.5
aP - 0.5 - - - - -
NH,AS : 55 - - - 45 28 25
TEA AS - 50 - 55 - - -
4 AEZS - 3 - - 2 40 35
AGS - - 60 - - - - O/
MEA 3 2 - 3 4 3 2
CEA - - 2 - - - -
Is - - 12 - - - -
CsA - - 1 - - - -
EGDS 5 4 3 5 3 5 5
Sodium Chloride - - 5 - - - -
Sodium Citrate 0.5 0.5 0.6 0.8 0.7 0.8 0.5
Citric Acid 0.2 0.2 0.3 0.6 0.4 0.5 0.2
Colour solution 0.1 0.1 0.12 0.2 0.1 0.1 0.1
Perfume 0.5 0.3 0.5 0.6 0.5 0.5 0.5

Water To 100%

The campositions display improved anti-dandruff efficacy.




eqw val'ent spherical diameter of at |least 5 microns ZPT4 Aggl oner at ed
Zinc Pyridinethione platelets - 50% havi ng an equi val ent spherical dianeter
of at least 13 nicrons THPP | - hydr oxy-4-nmet hyl -6- (2,4, 4-trimethyl
pentyl)-2-(IH)-pyridone, triethanolam ne sai4 -CHP ' -

| - hydr OxY§4- met hyl - 6- cycl ohexyl -2- (I H)-pyri done, triethanolamine salt [err]
Ammoni l]‘mferr] al kyl sulfate (29% aq. soln.). TEA AS Triethanolamne [err]
al kyl sul fate (35% Expmples NIIT ®orX] Amoniumerr] alkyl [err] sulfate (24%
active) AGS Sodi um aI kyI gl ycer yl sulfonate (60% MEA Coconut
Monoet hanoam de - Lauric Djethanol am de LS Sodi um
N-| aur oyl sarcosi na"!"@a @334‘""“‘9 RE®FEGFE. m AETRPS a°°EF1’|’fF3ene
gl ycol distearate Ex@rfnéemvémtmy The followi ng are shanpoo conpositions

according to the. invehtion: L B N B AV Vi VI |
ZPT1 1 0.5 0.8 -0.5 - - - .- ZPT2
- - - - 0.5 - _ZPT3 MIII X . X -
- - - 0. - ZPT4 - : - -
- - 0.5 TMPP . 1 - 055 1 1 0.5
0.5 CHP ZPT1 0.5 - ] 0.5 < ~lerr]
55 - - ZPF3 45 28 25 TEA AS - 0.5 - = 50
-+~ 55 - - - NH4 AE2S - 3. 7 -am -
2 40 35 AGSE™® : : 60 - 93
] | T™PP _ 0.5 0.5 0.5
o Stearalkcnium chloride 1.6 1.2 1.8
~/ Cetyl trimethyl ammonium chloride 1.6 1.8 1.2
Cetyl alcchol . 1.3 1.1 1.5
Stearyl alcchol T . 1.3 . 1_.5 o 1.1
Ceteth-2 (3) | 0.8 0.9 0.7
Crotein Q (1) ' 0.5 0.4 0.6
. - citric acid - 0.1 0.2 - 0.1
Sodium chloride 0.1 0.1 0.1
Perfume | 0.2 0.2 0.2
Kathon "(RTM) CG (2) ' 0.03 0.03 0.03
Water To 100%——o

1. A quaternised protein offered by Croda Inc.
2. Preservative offered by Rohm & Haas.

3. Surfactant of formula R(OCHZCHZ)nOH where R is cetyl and

n has an average of 2..

TS,



coowuvulr ' N

4
.7 0.8
. 2 Col our
.5

CSA

0.3

0.5
solutimrom20.1 0.1

3

- LS - - 12 - -
- - s 1 - Coo- .- - EGDS
5 3 5 5 Sodi um Chloride - . __ -
- - SodiumCitrate 0.5 0.5 0.6 . 8
Acid 0.2 0.2 0.3 0.6 0.4 '#0.5
0.12 0.2 0.1 .0.1 01Perfume

0.5 0.6 0.5 0.5 0.5 water
To 100% The conpdsi t Aonsndispkagbiabr ovmelo st i owlaraing fa en‘ﬁlloac'yﬂter -14 -
Exanples VII1 10 X The hal bowhoggaten! bre £oRgL 14 PNHh oPIPAY 6.3

according to the {nventicn

0 5 - - Zp‘ﬁBCOWPOSlthB comprlsnlg a mlxture Of 0 _5_-___‘
- ZPT4 _
0.5 0.5 0. BIsRoRteFTRsrlible palk of 1 mwz’mﬁlg@eéwg& 1.2
1.8 Cetyl trimethyl ar‘mﬁﬁ)uﬁﬁ‘,hl ori de 1.6 1.8 1.2 Cetyl
al cchol (b) hydxoxypyh@me havind the genhr&w IIBJ eglwl
1.3 1.5 1.10eaftt h: 2 (3) | 0.9
0.7 Crotein Q (1) - 0.5 0.4 : 0.6 Citric acid
0+ 1 0.2 0.1 Sodium chl ori de _ 0.1 0.1
0.1 Perfune q,g 2 Q.2 . 0.2 Kathon (RTM
G (2) 0.03  0.03 03 Vit er
- To 100% )fi 1 .

R N O . s

1
H

wherein R is an aliphatic or arcmatic moiety having
a Tr factor of at least-ssswe 1.3.

2. A composition according to Claim 1 wherein the
pyridinethione (I) is selected from zinc, tin, magnesium,
aluminium, cadmium , zirconium and sodium salts of
1-hydroxy-2-pyridinethione.

3. A composition according to Claim 2 wherein the

pyridinethione (I) is the zinc salt of l—hydroky-z-pyridinethione. U
4, A composition according to any of Claims 1 to 3 wherein

the pyridinethione (I) has a particle size, defined as the

mass median equivalent spherical diameter, of at least 1

micrometre.

5. A composition according to Claim 4 wherein the
pyridinethicne (I) has a particle size in the range from 2 to
25 micrometres.

6. A composition according to any of Claims 1 to 5 wherein

the pyridinethione (I) is in the form of predominantly flat
platelets having a mean sphericity of less than 0.65.

| ARER O D
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1. A quaterm sed protein offered by Croda Inc. 2. Preservative offered by
Rohm & Haas. 3. "Surfactant of fornula [err] OH where Ris cetyl and n has
an average of 2. 1. An antimcrobial conposition havng a pH in water at
1% by wei ght in t he range of from3.5 to 6./ the conposition conprising a
mxture: 6f (a) a wat er -insol ubl e salt of 1-hydroxy-2-pyridinethione (1),
and (b)"a—-hydroxyp dpgne haV|n the eneral fornula Il, or a salt thereof:

[err] wherein Ris ﬁ%?ltemegflﬁiﬁﬁgt%le[@ﬂtpiactor of

at | east 1.3. 2. mm&mcrpﬁdlmmab&@ylm\fagg%é&
pyridinethione (1) selected fromzinc, tin, magnesium al um nium
cadmium, zirconiumand sodiumsalts of 1- hydroxy 2-pyridinethione. 3. A
corrp05|t| on accordipg to Claim2 wherein the pyridinethione (1) is the zinc
salt of 1-hydroxy-8-pyAi dPmeesibhen accor&bmpobt t6loarimdc omdineg nt e tadpast

Caims 1 to 3 wherein kbg Byrhgiﬁﬁ?é héPn@hé'Qy{‘ﬁﬁu?edﬁiﬁrotded(el)s';%e,md%h”“v‘d
as the mass nedi an equival ent spherical dianeter, of at |least-1 mcraonetre.

5. A conposition accor dPRB P65 Eﬁ&}?ﬁ’ﬁr%%? 13V itk By e W ifetisndng ey ifad a
particle size in the rdagRefebat2at 01&bs i ErdiEidms. 6. A conposition- )
according to any of Clains 1 to 5 wherein the pyridinethione (IN"is in the
form of predon nant9sy & compqsitian aceoriding tg anynofiIClajpieli to Bywindfrein s t han

0.65. / is selected from linear and branched, C,-C,; alkyl and
alkenyl groups, C;—Cy cycloalkyl groups, and aryl groups.

—/ . -10. A composition according to Claim 9 wherein R is
2,4,4~trimethylpentyl.

11. A composition according to Claim 10 wherein the
hydroxypyridone (II) is in the form of an alkanolamine salt.

12. A composition according to any of Claims 1 to 1l wherein
pyridinethione (I) and hydroxypyridone (II) are in weight
ratio of from 10:1 to 1:10.

13. A composition according to'any of Claims 1 to 12

having a pH in water at 1% by weight in the range

from 4 to 6.

14. A composition according to any of Claims 1 to 13 in the
form of an antidandruff hair care composition comprising from
0.1% to 5% by weight thereof of the mixture of pyridinethicne
(I) and hydroxypyridone (II).

15. An antidandruff hair care composition comprising from
0.1% to 5% by weight of a mixture of |
(a) a water-insoluble salt of l-hydroxy-2-pyridinethicne
(I) in the form of predominantly flat platelets
having 2 mean sphericity of less than 0.65, and
(b) a hyiroxypyridone having the general formula II, or a
salt thereof: Lo

£ ¢ L M 5 =*



“7A conp05|t|on accordlng to any of lains 1 to 6 wherein thé

pyti di netbione (1) is at least partly in aggl omerated form 8. A
conposi tion according to Claim?7 wherein gt |east 20% by wei ght of the
pyridinethione (1) is in the - formof aggl onerates having an equi val ent _
spherical diameter of at least 5 microns. 9. A conposition accroding to any
of Clainse 1 to 8 wherein Ris selected fr, | i near and branched, [é??]

al kyl and al kenyl groups, [err]cycloal kyl[ §roups, and aryl groups. 10. A
conposi tion according to Claim9 whereil is 2,4,4-trinmethypentyl. 11. A
conposi tion according to Caim 10 whej hydr oxypyridone (Il) is in
the formof an al kanol amine salt. 12. A donposition according to any of
Clainms 1 to 11 wherein pyridinethione (1Y®and hydroxypyridone (11) are in
wei ght ratio of fyem 10:1 to 1:10. 13. A conposition according to any of

6. 14 A compos %1%3@3?%8%% Brgp Ghomar ik Bt Aarane Torm of an

anti dandruff hai aﬂqﬂ.raxtammtgmupspﬁgf%w.dam Qravps, carsdo by wei ght
t hereof of the m 1 .pyridinethione (1) and hydroxypyridone (I1). 15.
An anti dandr uf f care conposition conprising fromO0.1%to 5% by wei ght

of a mxture of (a) a water-insoluble salt of 1-hydroxy-2-pyridinethione

.6I) in the form g, phesdftiidaiuEy Halintcapbadcipodititn \doir i afroitphericity of
;e:;l ': h?ﬂe?eg?: Bpﬁ-go)S%abgyw%ﬁ%g%%“ qngxgmj;a% ng the general forrmula Il, or
(a) a water-insoluble salt of l-hydroxy-2-pyridinethione _
(I) at least partly in agglomerated form, and ~
(b) a hydroxypyridone having the general formula II, or a

salt thereof:

A

R o-

85, )
H

wherein R is selected from' linear and branched, cf*ﬁl
. auqﬂ.amianmmylgmmps.c54%3qwﬂnanqﬂ.gnamm,amd
aryl groups. '
17. A composition according to Claim 16 wherein at least

a4 =

&/
20Z by weight of the pyridinethione (I) is in the form

of agglomerates héving an equivalent spherical

diameter of at least 5 microns.
18. An antidandruff hair care camposition comprising from
0.1% to 5% by weight of a mixture of
(a) a water-insoluble salt of l-hydroxy-2-pyridinethione
(I) having a particle size, defined as the mass
median equivalent spherical diameter, of at least 1
micron, and

1T
£ € L M § = f'



\M%'r'ei n Ris selected fromlinear and branched, [err]- al kyl and al cenyl
groups, [err] cycloal kyl groups, and aryl groups. 16. An antidanruff hair
care conposition conprising fromO0:1 to 5% by weight of a mxture of (a) a
wat er - i nsol ubl e"salt of | -hydroxy-2-pridinetthi (1) at least partly in * .
aggltd farmand (b) a hydroxypyri dne having the general fornmula Il, or a
salt thgreof: [err] wherein Ris selected fromlinear and branched, [err]’

al kyl and al kenyl grougd) d apddcxgpydidehd pavirgotizes gepsmalafodmilis AIpsor 27. A
conposition according to L%‘ﬁ_e&}er ein at |east 20% by wei ght of the
pyridinethione (1) is in the form of aggl onmerates having an equi val ent
spherical dianeter of at least 5 mcrons. 18. An antidandruff hair care
conposition conprising fromO0.1%to 5% by g ht of a mxture of (a) a

wat er -i nsol ubl e sal t of |-hydroxy-2-pyridin icne (1) having ai particle
size, defined as the nmass nedi an equi val ent] sRherical dianeter, Iof at | east
1 mcron, and (b) a hydroxypyridone h ny) Ybe general formula I, or a
salt thereof: [err] wherein Ris selected fr | i near and branched, al kyl
and al kenyl group, [err] cycloal kyl groups, d aryl groups. 19. A
conposition according to any of Clains 1 to 18 in the formof a shanpoo ad

Ahich additionally gRi¥eih® ib' Sdllectld Srom linear and branched, C;=C)y
fooes alkyl and alkenyl groups, Cs—Cy cycloalkyl groups, and
aryl groups.

19. A composition accarding to any of Claims 1 to 18 in the
- form of a shampoo and which additicnally contains from 5% to

502 by weight of surfactant,

20. A composition acceording to Claim 19 wherein the

~ surfactant compriseés an anionic surfactant selected from <
alkyl sulfates, ethoxylated alkyl sulfates, alkyl glyceryl
ether sulfonates and mixtures thereof.

21. A composition according to any of Claims 1 to-18 in the
form of a cream rinse and which additionally contains from

0.1% to 5% by weight of a cationic surfactant.

22, A composition according to any of Claims 19 to 21
additionally incorporating a non-polymeric, non-clay
suspending agent.

23. A composition according to Claim- 22 wherein the
suspending agent is selected from Cls-sz fatty acid
.esters of glycerol or ethylene glycol, cl6-<::22 fatty acid
alkanolamides, Cls--c22 fatty acid amido alkylamines and
Cy6-Cop alkyl aminecxides.

(O
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50% by wei ght of surfactant. 20. A conposition according to Oaim19 .
wherein the surfactant conprises an anicnic surfactant selected fromal kyl *
sul fates, ethoxylated al kyl sul fates, akkyl glyceryl ether sul fonates and
m xtures thereof. 21. A conposition according to any of ainms 1,to 18 in
the formof a creamrinse and which additionally contains fromO. 10/§ 5%

by wei ght of a atlonlc suy f 22. Aco 0si fi C ng to

G aims 19 to 224adih PROAMMIEF TEOF FOER: FOBoRI IR, PbORaErE Oidn- cl ay
suspendi ng ageshamp®3. cohp:mmgsf:tuno@ 1&ctorddi by wedgl® afm 22 wherein the
suspendi ng agent S Qh ICZ:Z& Q,E#% | é&th | ycerol or
et hyl ene gl ycol, é%% %E“%’gg’f‘%am%%} ano P' 8?2%#%2 a%tg acid am do
al kyl am nes” and C16- &2 .a#y| ~ ani neoxi des. 19 24. An antidandruff hair

care composition i(p)tde yﬁ%ﬁg?hdénéhﬁﬁw tﬁ@l?&hbﬁéﬂ&oﬁﬁﬂ@ Pr, 1% tp 5% by
wei ght of (a) a water-lnsqﬁg salt of roxy-2-pyridinethione (1), and

(b) a hydroxypyri done® Phe gener al forrrul all, or asalt thereof: CH3
[err] the shanpoo additionally conprising an anionic surfactant sel ected
from al kyl sul fates, ethoxylated al kyI | fates, al kyl glyceryl ether

sul fonates and m xtures thereof toget 3rith a non-polyneric, non-clay
suspendi ng agent . _ . . II \
N No o

R |
CH
the shampoo additionally comprising an anionic surfactant e
selected fram alkyl sulfates, ethoxylated alkyl sulfates,
alkyl glyceryl ether sulfonates and mixtures thereof together
with a non-polymeric, non-clay suspending agent.
W/
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