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| N- CAN AND DRY COATI NG ANTI M CROBI AL This invention rel ates
generally to coating conpositions and, nore specifically, to
pyri thi one- contai ning coating conpositions exhibiting a
conbi nat i on. WO 97013%aNn preservati on against mcrobial 5 attagy
antimcrobial efficacy of the dry film resulting fromthe use of the
" coating conposition on a substrate.= 1 = Her et of ore, coating
conposi tions, such as | atex pai nts containing pyrithione (typically in
the form 10 of zinc pyrithione) to provide antim crobial protection o
the paint inits "dry filnt forn1after al so oenerally require the

use,
presence of a . . suppl e AT ARING, AJE] S
hydrazi ne derivative, to prOV|de "in- can 15 preservatlon of the paint

agai nst mcrobial (nojfl %h“"fwggﬁiggggELsabgﬂggagEgdgg bgaegﬂgstorage of

t he paint prior to u unately derivative
i n-can preser vat FORROSIEIMME ARG MpFe specificaldys RhPEﬁ Eké@%ﬁa.threat
froman 20 enV|cumhaiming dueett iirly @othposiitiohy akhmﬁmﬁing a New

solutions to thig u f the
stringent alr-qua standgf' A ggesergaeioﬁhgaéﬁé ﬁ§h¥é§¥£%f 1990.
Accor di ngl y, 3t he?Et ﬂéﬁ *ﬂiﬁﬁ?hﬁﬁéheFﬁ zsc¥tﬁ€ Fhﬁu@?nyiBmsatlsfy a
long-felt need foesultimmtfrdm e alseaddi theceohbihgpeompdeitic®nén nati on
of effective in-gagpeesfEaation and antim crobial protection of the
dry filmcoating:w thout release- of. fornaldehyde . The pr.esent

i nvention provi des orfseXgte %F%Wl SoppR§ ifippspcnch as latex

_ paints containing pyrithione (typically in the form

10 of zinc pyrithione) to provide antimicrobial
protection of the paint in its "dry film" form after
use, also generally require the presence of a
supplemental antimiorobial additive, such as a

~ hydrazine derivative, to provide "in-can"®

15 preservation of the paint against microbial (notably
bacterial) attack during in-can storage of the paint
prior to use. Unfortunately, these hydrazine
derivative, in-can preservatives are formaldehyde

_ releasers, which poses a threat from an _

20 environmental, health and toxicity standpoint.. New
solutions to this problem must be found
particularly in view of the stringent air-quality

 standards required by the Clean Air Act of 1990.

Acoordingly, there has been a recent push in

25 . the industry to satisfy a long-felt need for _

) antimicrobial additives that provide a combination
of effective 1n-can preservation and antimicrobial
proteotion of the ary £film coating Without release_
of formaldehyde.: The present invention provides one

30 answer to this long-felt need.
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-2- In one aspect, the present invention relates to an’
aqueous coating conposition conprising: (a) water, (b)
a base medi um (such as a polymer latex), 5 . (c) a zinc conpound

sel ected fro éﬂﬁﬁﬁ%o consi sting of zinc oxides, zin CQ*%&@%P&

zinc conbi nati ons thereof, and ? I one
sal t (preferably sodi um - pyrlthlone)_gther t han zinc pyr|th|one al one
or in 10 combination with zinc pyrithione, sai d zinc conpound pl us
sai-d pyrithione salt being present in said conposition in a total
anount sufficient to provide in can and dry filn1 antim crobia

efficacy to said conp s|%|ontu,

L In: an egt resent
i nvention rel ate % d' f%"re plﬁ?gﬂ’l ngn en jé?#%rfso
i n-can preservatPﬁnaaga?%étCQHYﬁQﬁn%ﬂmRﬁﬁéﬁ#ﬁnaﬁemBFy51ng- film
anti m crobi al effecth&newster»am1 aqueou3' © “¢oating conp05|t|on whi ch

conpri ses the steps ofy, g? base medfﬁm Eﬁcaing aigméf yon with a

pyrithione salt (preferab d|u 1 it hi at : an Zi nc
pyrithione, Pn an anolf} Qﬁ ungd, sedgEoR gﬁ?? EQ#f??ﬁQRn to inpart
to said : cormoﬁsis'oing rbf:aznrru_eaﬁrdést,l amnegnyasbxmé; onlwd 25 attack,

'2gﬁected fron1th% ﬁﬁ% %5%%.5Ls %k%kggf?”_ gd ztnc . - compound

S ng -0 |des zi nc. hydroxi de,
zinc salts, and conbi |Q)rEYrithiqf}ﬁ3|5éd1t (Eﬁﬁf%ab%Y@‘&imeast a portion
of said 30 zi ngyeptmioine) VotHemitHainstine pyﬂtnﬂoﬁé smaho&d: dn

gxr;;ﬁhﬁnesuppﬁgﬁgﬁ? £Q§3ﬁ‘J%kﬁ“%lﬂﬂ“ﬂ%ﬁ&kﬁﬁbﬂ@e to - ~zinc pyrithione in
said zinc compound plus saiad . pyrithione salt being
present in said compos;tion in a total amount
“sufficient to provide in-can and dry £ilm
antimicrobial efficacy to said composition.

15 o In another aspect, the present inwention -
relates to a method for imparting a combination of
in-can preservation against microbial growth and dary
£ilm antimicrobial effectiveness to an agueous
coating composition ‘which comprises the steps of:

20 (a) contacting said ccmpos;tion with a
pyrithione salt (preferably sodium pyrlthione) other
than zinc pyrithione, in an amount of ‘said '
pyrithione salt sufficient to 1mpart ‘to said :
compos1tion in-can preservation against microbial

25 attack, and '

g (h) contacting said comp051tion w1th a zinc

"compound selected from the group consisting of zinc
—ox1des,'z1nc hydrox1de, zinc salts, and combinations
thereof, and'reacting at least a portion of said
30 zinc compound with at least a portion of ‘said sodium
. pyrithione, thereby converting sodium pyrithione to
zinc pyrithione in an amount sufficient to impart
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- 3- said dry filmantimcrobial effectiveness to said coati ng
conposition. A process for inparting in-can and dry film
antimcrobial efficacy to an aqueous coating 5 conposition which

conpri ses t heoJz7pRs7of : i (a) incorporating into thectRsdessis
conposition an ‘in-can antimcrobially effective anount of said
sol ubl e pyrithione salt haV|ng-§-squb|I|ty at 20 10

degrees Centigrade of at |east 4,000 ppm in said coating
conposition, (b) incorporating a netal ion-containing

conpound (such as a netal salt) into said coating conposition to
cause at |east asaba ary fimréﬁ@.{hmroﬁa(i ERiealbti9Bness t € Xy

compound to trangch gkg&e mn% . least a . portion of said soluble
pyrithione salt, Yormng a nmetal pyrithione-

cont ai ni ng coati ng co#pB%?@?%ﬁh f@aﬁmm:mmin—can apgrdxryifidn havi ng a
solubility in saafitimicrobial COffidibyt VAN agBeodk bestindgan 100 ppm

(c) contactipg s VAR one- ontai pi ng coating
conposition \%thézﬂpggié‘im? mé%%é ‘1"°£p§j15r? o FREr ‘%81”150? a netal 25
~ pyrithione- contalnlng(%bai$¢grnﬂrak%n9 into the cobtinate, and (d)
drying said netal pyreélpésttion an in-d‘a@ﬁh«'z\*hﬂhﬁ&r&ﬁ@&lm on said substrate

Egntalnlng af?;glﬁ 325|5%é#aég|£ﬁ&gﬁntln1 anggﬁﬁbigffectlve ag;ﬁnzlgglsald
nmetal pyrithione. pyrithione salt having a solubility at 20
10 degrees Centigrade of at least 4,000 ppm
in said coating composition,
(b) incorporating a metal ion-conta;ning
compound. (such as a metal salt) into said
. coating composition to cause at least a
5 ... . portion of said metal ion-containing -
' compound to transchelate with at least a
portion of said soluble pyrithione salt,
- thereby forming a metal pyrithione-
- containing coating composition, said . metal
20 pyrithione having a solubility in said
coating composition of less than 100 ppm,
{c) contacting said metal pyrithione- .
containing coating composition with a
_ . substrate in order to form a metal -
25 pyrithione-containing coating on said
© . -substrate, and
(d) drying said metal pyrithione- :
containing coating on said substrate to
.~ form a dry f£ilm on said substrate, said
30 - . dry film containing a leach-resistant,.
. ... - antimicrobially effective amount of said
- - metal pyrithione.
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These and ot her aspects will becone apparent upon readi ng the
fol l ow ng detailed description .of t he inventi on. It has now
been surprisingly found in 5 accordance with the present invention that
t he tran chelatlon of a relatlvely sol uble pyrithione _ . . .salt (such
as sodi um py‘?’% ) wth a netal ion- cont ai ni ng commﬁag’oﬁsb’ forma
nore insol uble pyrithione Salt -(suchgas zinc pyrithione) affords an 10
excel l ent conbi nation of "in-can" and "dry filnf antim crobia
protection to an aqueous coating conposi tion. Thus, for exanple,
‘inclusion of sodium pyrithione in an aqueous coating conposition (such

' | at int) t 5 h A
B ovi dos & Sodi um pﬁ?ﬁ%%%?‘éﬂﬁ Bthet depRIE WY bocone shpelRnf 0 '

exhi biting excel ipep readi HQVnh§1ﬁ@ﬂéQUlﬂEtd%#ﬂx&gﬂ|d§§cwﬁptdbnabfgrom¢h

notably from bactgéi fnveéhitfiigil | n-can storage:of the--... - coating
conposition. In addi hJS conp05|t n %%g_ ovi des. excellent "dry -
filnt antimcrobial #ﬁqg§%§! egffgfpmg%&? 5P§ﬁﬁg ate with the
coating 5conpesoxdance;Wwithy the pressnttinyentiionathet théat | east a

portion of the Sﬁﬁanganém:imdoa ACre0ativély solublécpyeitRlighaon, thereby

- formng nore msg%@l u&S %g%ngﬁgéh#%ﬁé)s% Q:E'I[Z' nc gxr t hi one.

- Wthout w shing oun ? any  p °PS bel i eved
that the conbi na€errigring, compoundgter femm \amoxe é—n&oa 1e| | m

antim crobi al efpyeithione sadts(suchedsVeine tgia-ithipae)t hep6r@s awe present
30 inventjgn iéxé‘éﬂé'éwte%%&nﬁﬂohh&eQﬁfx?aaan‘?l“-a%éa'wﬁ.t%’ £ilm®
antimicrobial protection:to an aqueous coating
composition.” Thus, “for -example, inclusion of sodium
pyrithicne in an aqueous coating composition (such
as a latex paint) ‘together with a zinc¢ compound
15 (such as zinc.oxide) providés”a sodium pyrithione- -
containing coating composition exhibitlng excellent
in-can preserviation against microbial growth,
notably from ‘bacteria, during in<can storage of the
coating icomposition. In addition, this composition
20 provides excellent "dry £ilm" antimicrobial efficacy
after coating a substrate with the coating
composition by virtue of the transchelation of at
least ‘a portion of the sodium ions and zinc ions in
agueous solution, thereby forming more 1nsoluble,
25 leaching-out-resistant zinc pyrithione.

Without wishing to be bound by any particular
theory, it is believed that the combination of in-
can preservation and dry f£ilm antimicrobial efficacy

~ associated with the compositions of the present
30 inventidn“ié'attributable?(in the case, for example,
of a sodium pyrithione and zinc oxide-containing
coating composition) to a relatively slow conversion
of a relatively soluble pyrithione salt (such as



of a sodi um pyrithione and zi nc oxi de-contai ning coating conposition)

to a relatively slow conversion of a relatively soluble pyrithione
salt (such as WO 97/ 01397 '
PCT/'US96/ 05813 sodi'um pyrithione) by transchelation to a
relatively wogmnssrubl e pyrithione salt (such as zinc pyri tHOTHRS$/05813
during in-can storage of the coating conposition in an aqueous nedi um
In this exanple, the pyrithione 5 noietyS8= primarily responsible for
anti m crobi al ef fi cacy, whereas the specific nmetal counterion
sel ected for use with the pyrithione (e.g., sodium determ nes the
solubility of- the pyrithione noiety I n the coating conposition, and
therefore the amuuals h0 yfe&tﬁ%ha? Q*Oﬁéﬁ‘s%ih]?idc@ﬂxﬁ ﬁr?étaolrz@wadﬁvdlsr can”
1 T1 a

antimcrobial prqtectio +d...Z2inc) ion
enployed in the 3}\% &ﬁepﬁiLQ;??eo%ﬁ} folSHER @S (34 D‘tli(r'f ig;'fi'ﬁ)uences
the rate of deplizgi dm-chnt suo:pggetd!rtdme resating mnmsétepp 1  film

into the outdoor ‘Q %ﬁﬁnﬁedﬁmusiﬂeﬁﬁ@ex ré)n\kﬂ{esl i¥niioNe
exchange the so rithi

tue Iat vel.y high
solubility i Pt hé“° ot dSaPr B‘*’t’ﬁﬁ%o%é? %v’rp‘lfé %:r?'“g?fﬁ' ection to
t he coating conpmﬁﬂmy,v%eeeasatherspwﬂcs|mta320=omni@sul ting zinc

pyr![th![ one Ea r el 'e?éﬁ:'e\ﬁ for kBSQLER! t?ﬁm S, (Hdaiftﬂth
protection to - e coating on strate since zi'n rifhione
(or other relati \ﬂﬁtf%su g H% c‘F‘P% %t° gﬁ% ¥ t hi one or

titani umpyrit h| dtte)tkéoartdngZEompbstthonutam tmuqra:m oty api dl y
as nore J[ %{H Rlet Pﬁ%&i&g 99§§1a£f€r€$’ypfé\$ﬁé NG | -Riad lasting
antim crobi a prote

ction o gI _
antimicrobial protectlon. n turn, the specific

metal (e.g., zinc) ion employed in the pyrithione
salt during use of the coating influences the rate
of depletion of the'pyrithione nmoiety from the dry
15 £ilm into the ocutdoor enviromment. Thus, before
conversion by ion exchange, the sodium pyrithione
(by virtue of its relatively high solubility .in the
coating composition) provides in~can protection to
the coating ‘composition, whereas after conversion,
20 the resulting zinc pyrithione (a relatively
insoluble compound)’ provides dry film protection to
the coating on a substrate since the zinc pyrithione
(or other relatively insoluble pyrithione such as
copper pyrithione ior titanium pyrithione) does not
25 leach out of'the-dry'Foatinguas,rapidlyaas nore
' water-soluble pyrithiones, thereby ensuring long-
_lasting antimicrobial protection of the dry coating.
Preferred metal ion-~containing compounds for
use in transchelation with the pyrithione salt in
30 the agueous coating composition include zinc -
' compounds, such-as the zinc salt of an organic acid
or inorganic acid, such as zinc borate or zinc
. - chloride, zinc:hydroxide or zinc oxide, or .a mixture



Preferred netal ion-containing conpounds for use in transchel ation
with the pyrithione salt in 30 the aqueous coating conposition include
zi nc - conmpounds, such as the zinc salt of an organic acid or

i norgani ¢ acid, such as zinc borate or zinc. chl oride, zinc hydroxide

or zinc oxidg. ‘a_m Xture WD 97/ 01397 _
PCT/ USO6/ 058??’%’@7 - 6- t RETUSI6ASPL3 5

anount sufficient to provide a nol ar - -6~ati o of pyrithione salt to netal
i on-cont ai ni ng conmpound of between about 1:10 and 10:1. O her

useful netals include copper, for exanple in the 5 form of copper oxide
or copper sulfate, and titanium suitably enployed as titanium

di oxi de, and e i on ontalnln
conpound enpl oye ?ﬁbk:g‘aueoués"iiéc[{o}akl{l ?%8%6‘%‘. %Poﬁr ide, over a .
wi de range of, fB?t Qaﬂﬁnnyr ione sedt to. @etaiOLOhomentanniﬂgbor gr eat er,

preIerabl y taehmﬁuﬁbﬁ%ﬂah %od&aiﬁidouaﬁa &Bezv\/elaéﬁ t‘;] thet |
coating conposi ound is e as._the neta

i on- cont ai ni ng cggggﬁlncﬁe@?ﬂ Jne1ie @pgﬁéd%ﬁagxmlﬁn%n?h%f the zinc
conpound be %5 femf?%uwp%%ﬁa’aercsnpperesubﬁabesumdof the"
pyrithione salt bjztamﬂns,cfmiﬁamly T@pnloyﬁdpiél thtengum dio%itd NG Orage of

the coating conppgiti salt seful_as, s artlng
mat eri al s in %r epart ng he, o O% i ? gg aft aif #l%%t‘l’%tm %hg 20
conposi tions of FAPYHRL emPLa¥edh iy Fhienaguegeus oepatking. comoszruiome
tertiary butyl asamevaw icveronrewide raﬁbunbfvnfafréiﬁ%l@

T g
etween 0 005% and 1%, based upon the weight of the
coating composition. If:a zinc:'compound is employed
: as thevmeﬁalrionfcontaining compound, it:is .
preferred that '=-.1:he- amount - of the. zinc compound be.
15 sufficient to enable complete conversion of the
pyrithione salt .by transchelation to: zinc .pyrithione
‘during storage of the coating -composition.- _
c;Pyrithioné;Salts~u3efu1.as-starting,materials_
in preparing the: antimicrobially effective coating
20 compositionsfpﬁ-thevpresent-inyention-include sodium
pyrithione, tertiary butyl amine pyrithione,
_ aluminum~pyrithione,”calciumapyrihhione,;potassium
pyrithione, magnesium pyrithione, barium pyrithione,
- and the like. - Sodium pyrithione is a preferred
25 pyrithione salt, and zinc oxide is a preferred metal
- ion-containing compound férhuse in transchelation in
accordance with the present invention. The amount
of.sodium pyrithione employed is advantageously
between 0.1% and 2% (more advantageously between
30 0.2% and 1%, most advantageously between 0.25% and -
' 0.8%); and the amount 'of zinc oxide employed is .
advantageously between about 1% and 10%, by weight,
‘based upon the weight of ‘the coating composition.



25 pyrithione salt, and zinc oxide is a preferred mnetal

i on-cont ai ni ng conpound for use in transchelation in accordance with
t-he present invention. The anount of sodi um pyrithione enployed is
advant ageousl y bet ween .0. 1% and 2% (nore advant ageously between 30
0.2% and = 1%yg®Adrasydvant ageousl y between 0.25% and 0. 8¥CT/Us9ElosB1se
amount of zinc oxi de enployed is advant ageousl y bet ween about 1% and
10% by wei ght, based upon the wei ght-mf the coating conposition.
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-7- The total anmount of sodium pyrithione plus zinc

oxi de i s advant ageously between about 1% and 20% based on the

total weight of t ti.n The
sodi um pyrit hi one'lq’(fs% Ay %mFﬁgtp?gs%%?i&gméﬂﬁhe r?lur?t F(j)'ﬁél S a

vel |~ known cormerasiidle gsoadyentpgeongly between abqimidnPPdn@8E by reacting
2-chl oropyri d| ne-ﬁ&gg& & the total wei\qﬁ:ﬁ w%@r&mag as illustrated by

t he di scl osyr.es of U.S. Pat. No. 3,159,640, The sodi um
10 pyrithione |s"%s§%&8’ﬁ n the coating conpositjon.of . t he

present inverion in Sheamodduoy pyrithjone useful in & Pregentount, t hat
is an anount suffi&RlidiP is a well-knoWhObififerditaligficaudt’ thatahs and

"dry filn ant i obi al ect unt of
15 the pyrithi orRPTRERLY, rg&/é’ly eﬁncgég% ?1 éﬁ%ﬁd l{,@lﬁ.@ﬁjﬁ@ upo
the specific applwith |mm%m@§d ast i;l.gustrate by tbf?referred t hat the
pyrithione be pregssdlddurd® of U.S. Pat. neatsnmsmm& fiihen sodism anount

o o " 085" murigione s, gOROR fn O o bl ek A

and about 0. 5% bise prgRent Haweatipn én anecanbimiegpbially
effective amount, _that is an amount sufficient to

provide. the desired "in-can" and "dry £ilm®
antimicrobial proteotion. Although the amount of
15 the pyrithione can vary over a wide range, depending
upon the specific application enViSLoned, it is
. preferred that the pyrithione be present in the
coating composition in an amount of between about
100 ppm and about 5, 000 ppm, which corresponds to a
20 weight percent of pyrithione of between about 0.01%
and about 0.5%, hased upon the weight of the coating
composition.
The aqueous coating compositions of the present
~ ,invention are. suitable for a variety of uses, such
25 'as, for example as soap, , shampoo, skin care
medicaments, paint, or incorporated into or onto
- plastic or a woven or non-woven :ibers, when
formulated to containlthe requisite components in
addition to the antimicrobial component. _
30 The antimicrobial compositions of the present
* . invention are particularly useful in the form of
paints, including indoor and outdoor ‘household
‘ paints, industrial and commercial paints,



conposi tion. The aqueous coating conpositions of the

pr esent invention are suitable for a variety of uses, such
25 as, for exanple as soap, shanpoo, skin care _ ‘medi cament s,
pai nt, or incorporated into or onto plastic or a woven or
non-moven:fiﬁﬁ{§h6; 7en fornulated_tp cont ai n the requisite
conponents i addition to the antimicrobial coGRVRINSS13

30 The anti m crobi al conp05|t|ons of the present _ .
‘invention are particularly useful in the‘Porn1of . _ pai nt s,

i ncl udi ng i ndoor and outdoor househol d palnts I ndustrial and conmerci al
pai nts, WO 97/ 01397

PCT/ US96/ 05813 - 8- -~ particularly

| at ex pai nts. Tpart.nd:uhaﬂpbl&&ex paimwometagémM%mous cogp05| E)Iron
is also useful ‘o Qﬂﬁﬁ 3 er I\ urin aorage_and pri

to use of the pal ntp@ﬁgﬁ@ Of y&%{qﬁ%% ggﬁé?ﬁft TPO3 331 “gF Frlcont ain,
in addltlonafoﬂ¥rﬂ#Qﬂﬁﬂnﬂ<Bmﬂ§%ﬂvaGénpod@ringestuxage and priopi gment,
and vari ous opt |aaahs@dsb tﬁnga:i_,agym as t hi ckem ng agent(s), wetting

agents and the |ike; s wel, |l known i he. -The re5|n S
preferably .1 select ?%%%_“hefanﬁ °8533§£k# A/QQFFain N,
acrylic, polyret taé!tlﬂnéstqb}ahmbmponembonhl rebinpsa of
thereof. The repigmera:,prﬁd%%hiibus optsarﬂapy&ﬂﬂrﬁlv@& %ﬁaunssof bet ween

about20% and e Gilonertn P UGTSY VRIS SELAN G LRGORLD! o part 15

base. £on,
i nvention opt i onks I‘;ﬁléddqméﬂ $heoprti nsthe reaipt |isnpbeﬁdrlab1yes whi ch

have a faV01&b|GseIHdﬂéﬁ“£iom the group consisting of v1nyl, epoxy,
acrylic, polyure ane and polyester resins, and
' comhinations of thereof.' The resin is preferably
employed in an amount of'between about zb% and about
_ 80% based upon the weight of the paint or paint
15 'base. "
~ Im addition, the paint composition of the
present ‘invention optionally additionally contains
j'g';"'opt:l.tmal additives which have a ‘favorable influence
~ ‘on the viscosity, the wetting power and the
20f"dispersibility, as well as on the stability to’
Y freezing and électrolytes and on the foaming
properties. The total amount of optional additives
Cis preferably fio greater than 20% by weight, more
preferably hetween ‘about 1% and about 5% by‘wsight,
25 based apon’ the total weight of the paint
composrtion. e
' Illustrative, thickening agents include
cellulose 30 derivatives, for example methyl,
_ hydroxyethyl, " hydroxypropyl and carhoxymethyl
30 cellulose, poly(vinyl alcchol), poly
'”(vinylpyrolidone), poly(ethyleneglycol),'salts of
poly(aorylio acid) ‘and salts of acrylic a
acid/acrylamide copolymers. '




on the viscosity, the wetting power and the 20 dispersibility, as well as

on the stability to freezing and el ectrol ytes and on the foam ng
properties. The total amount..of optional additives is preferably no
greater than 20% by wei ght, nore pref erably between about 1% and about
5% by wei ght wo$pi¥sed upon the total weight of the paint pcrasssnossis
conposition, Il1lTustrative, thickening agents include

cellul ose 30 derivatives, for exanple nmethyl, hydr oxyet hyl ,

hydr oxypr opyl and carboxynmethyl 30 cellul©se, poly(vinyl alcohol), poly
(vi nyl pyrolidone), poly(ethyleneglycol), salts of poly(acrylic acid)
and salts of acrylic aci d/ acryl.am de copol yners. WO 97/ 01397
PCT/ US96/ 05813 - 9- Sui t abl e

wetting and di spersi nfudfable watting and dispemsing \agentsaincludd (s of
| ow fol ecul ar veigBdium polYphosphakk) Csaltd)of SEbw moXedular aididynt sul fonic

1) and salvs BPuREEiUSIRYO AL PE) O pOTY [Snabe, ﬁ‘% B el
ins.3 to 18 carb®@eid), sadiks efdpelys(yinyd phosphonic 4‘# rd@aXES i ncr ease
the stabilityto Jf eRAlytMaleic acddyl andrshytesot: fﬁﬁ:méﬂif oxlded to the

e 10 oFoToshireYh Y R che? § Slaslif $ATHE carpad! VoS!
or ethoxyl ated c@hsmm @?ﬂlor St?ﬁﬁnexanple reaction products of ethylene
oxide with | ong- Whnioraeirk @60l ficraabacthe astami Mends fridezing
pol y(propyl enegl n(a )élegtr%ay%gbugleggem iryﬁgl gddé)ci to the paint
10 composition various monomer 1.2-diols for example
glycol, propylene glycol (1.2).and butylene glycol
1.2) or polymers thereof, o# ethoxylated compounds.
For example reaction products of ethylene oxide with
.long-chain alkanols, amines, alkyd phenols,
15 poly(propyleneglycol), or poly(butylene glycol), or
a combination thereof, or the like.
“The minimum temperature of £ilm formation
(white point) of the paint composition may be -
. reduced by adding solvents, such as glycol ethers,
20 _ester alcohols or alkylated aromatic hydrocarbons.
As defoaming agents there are suitable for example
poly(propylene glycol) and polysiloxanes.
Optionally other biocides can additionally he
incorporated into the paint formulations of the
25 present . 1nvent10n.
‘The paint composition of. the present invention
may be used as a paint for natural or synthetic
materials, for example wood, paper, metals, textiles '

- and plastics. It is particularly suitable as an
30 indoor or outdoor latex paint. '
Another significant. use for the aqueous
. composition of the present invention is as a latex
tile adhesive typically containing, for example, in



a conbination thereof, or the I|ike. The m ni num t enper at ure of
filmformation (white point) of the paint conposition may be
reduced by addi ng sol vents, such as glycol ethers, 20 ester al cohols or
al kyl ated aromati c hydrocarbons. As defoam ng agents there are

sui tabl e for ol y(propyl ene glycol) and polysil oxanes.
ptionally o ‘Wﬁ@&gﬁ?BC|des Ean additionally be i ncor por REPESA6/05833 t he
‘pai nt fornul ati ons of the 25 present: invention. The pai nt
conposition of the present invention =18y be used as a paint for
natural or synthetic materials, for exanple wood, paper, netals,
textiles and plastics. It is particularly suitable as an 30 indoor or
out door | atex paint. Anot her S|gn|f|cant use for the aqueous

conposi tion of . t Agd PEEse o ithe MritdhicsoBsal bé 359 Hf@phesi ve

typically contaipi for exanpl.e { 97/01

PCT/ US96/ 05813 r¥§ion, an- Jﬂ%ldhal ‘rosin emuli n, an op %ﬂﬂﬁﬁn on to the
antim crobi al coh-’pﬂﬁmlzerrl arepptionaénnntioxidmltpmndarai ‘rosin enul sion,
an OIotltonalf |'| opt ﬁ&ia:pl %erﬁ:n&p'f'lﬁﬂar ?E&éﬂxééiaéﬁY? fﬂ Oplﬁlona't
pi gnent or el C et..anot her significan
use for the 5 %‘Eﬁf ngc?% ﬁgﬁf Fﬁ%ﬂgfg%%‘i SR AAS JMe s as a

|l atex caul k or skqHesus domposdtipncofit theipresémt inverdkdbint iien asoat he

anti ni cr obi al coxmaer&aulwoac&)éhuﬁnt tyb &£y W Bi¥rg, Sy actant, a
d spersant. 20 SagiRn el ARphRhRn A e ilnen tn AL O,
conposi tions of lakex a nonionic surfactant, a dispersant, ‘an
10 - optional plasticizer, and an eptional plgment or
filler (such ‘as calcium carbonate).’

“The agqueous antimicrobial compositions of the
present invention are useful, in any of the variety
of applications described herein, as d;sinfectants

15 and preservatives, in a liquid or spreadable solid
form, alone or in combination with an inert carrier
such as water,’ liquid hydrocarbons, ethanol,
isopropanol, or the like. They can be employed

' using conventional procedures to control bacteria
20 and fungi in various substrates, and'can be applied
- to bacterial or fungal organisms or their substrates
in an antimicrobial ambunt:by conventional . ‘-
procedures such as spraylng, dlpplng, drenching
impregnation, and the: like. E :

25 The invention is further illustrated by the
following Examples. Unless otherwise stated, the
‘"parts® and "&" are "parts by welght" and ‘"percent

- ‘by weight", respectively. DR

While the invention has been described above

30 with references to specific embodiments thereof, it
is apparent that many changes, modifications and

' ' variations ¢an be made without departing from the
- inventive concept disclosed herein. Actordingly, it



present invention are useful, in any of the variety of applications.
descri bed herein, as disinfectants 15 and preservatives, in a liquid or

spreadabl e solid form alone or in conbination with an inert carrier
such as water, liquid hydrocarbons, ethanol, i sopropanol, or the |ike.
They can be eWpIsspId7 usi hg conventional procedures to CBOTASY6OSEIBE eri a
20 and fungi in various substrates, and can be applied to bacteri al
or fungal organisms or their substrates =-11~in an antimcrobial anount by
conventi onal procedures such as spraying, dipping, drenching

i npregnation, and the like. 25 The invention is further illustrated
by the foI | ow ng Exanpl es. Unl ess-otherw se stated, the . "parts”

and "% are "part "eang ht respectively.
Wil e the inventi g’r‘f Fy% ggél ﬁ%s%ﬁ) édga%%'ves% %ﬁ“ gl’ef erences to
speci fic enbodi nemlfhﬁﬁﬁb?{?s@{’_@ variatigns that £addl wikhinhthees,

nodi fi cations andspiritvand dbiroed sepd iRl wmaaabddemaiﬁsng fromthe

i nventive concept disc e WO 97/ 01397
PCT/ US96/ 05813 &Bé f'cff&?lﬂg Me@ 'lg'f{’lntended Fg i ntended to
embrace all s®h didngtzate, bubdinirawashdimi® &hei scppesofhathéal | within
t he spirit angreseat fme@stbéni he appended cl ai ms. The
fol | owi ng exanpl es are intended to 5 |IIustrate but in no way limt the

scope. of, the present invention.
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-12- Exanple 1 Procedure used to nake
Acrylic Latex Paint Preparation of -the Latex Using a MI|| Base,

Pi gnent Gind and Let-Down: 5 Al'l ingredients in a mll base
wer e added a di sperser blade at 300 RPM (sl ow): -
|ngred|entsu§@ﬂgm58&ed slowy and upon conpl etion all&ﬁéga?gmﬁF§ for 5
m nutes. The pignment grind was - next._ The titaniumdioxide (Rutile) and
zinc oxide 10 were added slowy. Once @3~ the titanium dioxi de and
zi nc oxide were added, the m xing speed was I ncreased to approxi mately
1000 RPM and all owed to grind for .5 mnutes. Next, the m xing speed
RPMs was | owered to 300, and alun1nun1nagne5|un15|l|cate 15 was added
sl owl y. Upon conpl etion- of th| s addlt' the mX| ng speed was again .
increased RPM t.0 1000 p... < adufs GEima i 06 Sear B4} of the sides
of t he vessel thfolc ot proce e X Falnt od was then
i ncreased to 5000 RPM_ and grlndlng 20 was carrled out for 5 mnutes. The
m xi ng speed WaSPrepari‘I:thn Iuﬁ/\thedmteiOﬁsﬂ?Maam:t lmat@ﬁghente cl ay

was added beforegg nmh Cﬁmﬁ&the m xi ng speed: - RPMs to 5000. The
resul ting nlxture mas us ended for bet ween 10 to 15 m nutes, and
hegman 25  Peadi ngs ¥t w8 8 BAkLrPIRY WRKe 20dea usingnii| a

readi ng of bet vveandisﬁersae:addlxaéeedt 3bosSRPM (s]sdnep. | rhel ved about 10
m nutes of grind addi ti on of
iﬁgrea-ﬁ@n §twere adﬁ%ﬁgsﬂ:@ g spew P.Qtflgﬁ

water to cool I ng 30 down to
250- 300 RPM and31% R Bx£8rsFomiputes. ~ fThe Rigment grdpd wae i xture
was checked to mext. m&e:itﬂaammgu&aicsdue(mmasw zA@cobicidari ng this

10 were added slowly. Once all the titanium dioxide

) and zinc oxide were added, the mixing speed was
increased to approximately 1000 RPM and allowed to
grind for 5 minutes. Next, the mixing speed RPMs
was lowered to 300, and aluminum magnesiuﬁ silicate

15 was added slowly. Upon completion of this addition,
the mixing speed was again increased RPM to 1000,
accompanied by continuous scraping of the sides of
the vessel throughout this process. The mixing
speed was then increased to 5000 RPM, and grinding

20 was carried out for 5 minutes. The mixing speed was
then lowered to 500 RPM, and the attapulgite clay
was added before again increasing the mixing speed
RPMs to 5000. The resulting mixture was thus
blended for between 10 to 15 minutes, and hegman

25 readings of the mixture were taken periodically
until a reading of between 4-6 is achieved. This
step involved about 10 minutes of grinding. The let
down step then began with the addition of water to
aid in the cooling. The mixing .speed was slowed

30 down to 250-300 RPM, and latex was added slowly
during this step. The mixture was checked to be
sure the pigments were not settling out during this



WO 97/ 01397 PCT/ US96/ 05813

-13-- process, and this mxture was bl ended at 250-300 RPMs f or
10 minutes. Next, Colloid 643 dispersant was added with a syringe, at
a m xi ng speed of 250 to 300 RPM and m xi ng was continued for 5
mnutes. 5 weshoizoexanol [err] surfactant was added with a BPET/USHMSS13

at a m xing speed of 250-300 RPM an m xi ng of the resulting mxture
was continued for 5 minutes. The . fingly.step involved adding

hydr oxyet hyl cel |l ul ose and or water to achi eve the appropriate
viscosity. 10 The desired viscosity range in this case is 95-105 KU.
The pH of the final m xture was 8.5. Anpunts of the various additives

enpl oyed in preparing this m xture are given in the follomnng tabl e:
WO 97/01397 ~ - Pprocess, and this mixture was blended at 250-300

PCT/-US96/ 05813 - RPMs for 10 minutes. Next, COlloid 643 dlsﬂéksant
' was added with a syringe, at a mixing speed of 250
‘ : to 300 RPM, and m1x1ng was contxnued for 5 minutes.
5 ’Next, Texanol® surfactant was added with a syringe,
at a mixing speed of 250-300 RPM, an mixlng of the
resultlng nmixture was continued for 5 minutes. The
final step involved add;ng hydroxyethylycellulose
and or water to achieve the appropriate viséoéity.
10 The desired viscosity range in this case is 95-105
' KU. The pH of the final mixture was 8.5. Amounts
of the various additives employed in preparing this
mixture are glven in the following table:



Table 1 -

Pai nt Conponents Anount
of Paint Conponent in -MII| base: wat er '
240.0 hydroxyethyl cellul ose
6.0 Tanol 850[err]/

14. 2 ._Ethyl ene d ycol C e
50.0 Col'l 0i'WO&AIRT 1/ PCT/US56/05813

Triton[err] CF- 10[err}/

sodi um pyrithi one 40% acti vel4~

pot assi um tri pol yphosphat e
titaniumdi oxide ([err])

alun1nun1nagne5|un15|l|cate

50. 0
100.0 15 pr-opil
68.0 Let Down: § water’
84.0 20 . acgylLl
700.0 . e
6.0 5Te Jh Bt AR .-
hydr oxyet hyl - cel} sy 2 5%i:n- wat er - -l
236. 4 N |6F'T'NE‘S I cfans
2248. 2 25 H :
Viscosity = 95.0
10
titanium dioxide (Rotie) - ¢
aluminum magnesium silicate
attapulgite clay
15 i
20
i cotoia 623 60
ﬂTbmqu 186
i hydroxyethyl cellulose 25% in water 2364
. ToulMasshGnms
25 Physical Propertics of the paint of Example I:
Viscosity = 95.0 KU.
pH = 85

" Density = 1150 Ib./gallon

1Anamonicduspemnt,aproductotkobmandHnsCompany
Biefoamer, a product of Rhone-Poulenc Corp.
sAmmemchnt, a product of Union Carbide Corp.
Aooalesoent,apmductofﬂammKodakCompany




[err] An anionic dispersant, a product of Rohm and Haas Conpany [err]A
[err], a product of Rhone-Poul ene Corp. [err] A nonionic surfactant, a

pr oduct of Union Carbide Corp. [err]A coal escent, a product of Eastman
Kodak Conpany ' WO 97/ 01397

PCT/ US96/ 058 kgo 97/01397 -15- The papeigsoteisnp! e
| containing sodium pyrithione and zinc oxide was nonitored with tine
using HPLC |iquid chromatography nethodolggy. The results of the
conversion of sodiumpyrithione to 5 zinc pyrithione with tine is
recorded bel ow. Table 2 - HPLC Conversion Data

Days After Production % Sodi um Pyrithione % Zi nc Pyrithione

1 85 15 30 75
25 10 .90 The paint of RByxample I containinpg sodium 150

62 - - py¥fithione and zinc oxideSwdsumbpjtotdd avktieftimeacy as

an "In-Can" Preseg :lﬂl.‘%ﬂli I vva ested for
pr ot ect ion froma %fﬁe%\(;&nonas %ler ugi nosaﬁgw\g*)ii%gﬁ%@ S x§vl\1/reeeks by
usi ng 1800 ppm of TSR & OF rthehicanversiop of sed mit?mos!et &o25 | b, of
added zinc oxsde zincpsyritiigid with time is recorded below. .

10
~ an_"In-Can" Preservative
15 - an acrylic latex paint was tested for
' -protection from'a Pseudomonas aeruginosa challenge
 for ‘six weeks by using 1800 ppm of sodium pyrithione
‘with or without 12.5 to 25 1b. of added zinc ox:.de
' per 100 gal.

20 . Procedure

' The present inveh%éfé'weré unable to establish
'a growth of . Pseudomonas in the sample of latex
, palnt, ‘according to ASTM D2574. COnsequently, they
adopted the ‘wModified Springle Method" (J. Coatings
25 Technol. 63: 33~38..1991) in which the paint is
. diluted with water in. order to simulate the
conditions in which bacterial adaptation may occur
in a paint factory. According to this prdcednre,



20 . " Procedure The present inventors were

unabl e to establish a growt h of Pseudononas in the sanple of |atex

pai nt, according to ASTM D2574. Consequently, they adopted the

"Modi fied Springle Met hod"” (J. Coatings 25 Technol. 63: 33-38. 1991) in
whi ch the pajnt. + diluted with water in order to sinulate.the

condi tions |HKWWW@W bacterial. adaptati on may occur I n %@%ﬂ?ﬁ@ﬂyﬁctory.
According to this procedure, , WO 97/ 01397

PCT/ US96/ 05813 - Tie- - 16- undi | ut ed
pai nt represents product in the can, a 1:2 dilution (i.e., the volune
ratio of paint to water) sinmul ates dilution by condensation, and a
1:10 dilution sinmulates rinse water. Each of the sanples 5 was

chal l enged with Wlmatpaﬂnﬁ%@rmﬂm:mﬁaét’ in tliﬁiiéﬁn f raDnp:@ previous

experinment and | M. | .l ngt 3 ek., The
sanpl es were | malrléi%c al I‘S3 %;ﬁ tﬁ?“%j"?\@ r%lﬁf fﬂfzﬁg{’ c??%tw (ﬁjl ture
after the first &siavlates di %i%doxrfmqmattépea and 3 ikA®yh t he

remai ni ng three @aktioh &iMuletés rinse water. - Each of the samples Resul t's

Wt Uhe, ©XCOt| Gheclorhitehbld v uprliimne 16154 6005 '#%12%}3 S vived"
t he paint from a previous experiment and monitored for
77 survival durlng the first week. The’ samples were
e—challenged with 1% of a 10% pa;nt-adapted culture
; after the flrst and third weeks and then monitored
- 10 = through ‘the remaining three weeks of_the ‘test.

wWith the exceptlon of the first week, the
challenge did- not survive in either the undiluted or
1:2 samples.. However, the challenge survived the
15 full six weeks in the 1:10 sample controls, but not
in any of the sodium. pyrithlcne-containing samples.
.. The added zinc.oxide did not appear to.affect the
dhallenge“results, ~In consideration of_the.d;lutlon
o fae#ors,.this”response indicates a high degree of
20 in-cah antimicrobial protection afforded the paints
of the present invention. '

25§ sedic |4

el T 1. | - AEETIE




15 full six weeks in the 1:10 sanple controls, but not in any of the

sodi um pyri t hi one-cont ai ni ng sanpl es. The added zi nc oxide did not
appear to affect the chal l enge results. 1In consideration of the
dilution factors, this response indicates a high degree of 20 i n-can
anti m crobi akygofgiest i on af forded the paints of the prepervusssmssaat i on.
Survival of Challenge (10% Di |l ution of Paint) Sanmple* day 1 week 1
week 2 week 3 week 4 week.,5 week 6 =317l ank + + +

+ + + + 25 Sample 1 + + + + +
+ + Sanple 2 - - - - - - -
Sanmple 3 - + + + + + + Sanmple 4 -
- - - - - - WD 97/ 01397

PCT/ US96/ 05813 Key to Sample numbers: l17-7 - Key to Sanple
nunber s: SanpSample dhicontains? 3 .25 win.Zk @ri OxideanPample 2, 1.25 w .

%-of Zn Oxide + 1§09 RPEY OF d‘iawvﬁi@eﬂﬂea.soo nBi»:ené ﬁﬁtﬂioné/ Zn
Oxi de; and Sanple_4

A)of Z 1 rlthlone
I'n the table, [erPi® Bﬁ?\o?'é?"s A 28, 'd?ﬂgtg fgnl'nﬁ’\g
Exposure Testbng South$4Qxidﬁa+ 1800 ppm of Fai pyritbheneni ng 3 Ibs/lOO

gal lon, 4 |bs/100140¢he SEdBIY), &+hb%kéﬂﬂegahbgawgﬁnsgﬂaun;pyaéhbtege anq
"no growth".

Expoéure Testing South Florida:

Paints containing 3 1bs/100 gallon, 4 1bs/100
10 gallon, 6 1bs/100 gallon of sodium pyrithione, and
25 1bs/100 gallon of zinc oxide all received perfect
ratings of 10 (no mildew growth) after 6 months of
exposure to the elements in testing at 45° South and
vertical North in Miami, Florida. :



25 1 bs/ 100 gallon of zinc oxide au_mwm% ratings of 10 (no
m | dew growt h) after 6 nonths of exposure to the elenents in testing.

at 45 Sout h and verti cal mwm“m da. WO 97/ 01397 -
PCT/ US96/ 05813 . WHAT | S I"HF’"H 1. An agueous
coating conposition char act eri“zed b t 5

(b) a base 7 7 (c) a zinc corrpound sel ect edm&r‘ﬁjwwsb’r oup
consi sti'ng of zinc oxides, zinc hydroxide, zinc salts, and conbi nati ons
thereof, and - (d) a pyrlthlone'gért other than zinc 10

pyrithione, al one or in conmbination wth zinc pyrithione, wherein said
pyrithione salt is selected fromthe group consisting of sodium

pyrithi one, tertiary butyI anmine pyrithione, alum num pyrithi one,
cal cium pyrithi GHAT IS SIATMED] S .pyrlthlone nagne5|un1pyr|th|one bari um
pyrithione, -and conblnatlons t-her-eof ; ~-wherein said zinc conpound is

present in said = 'conpgsition in an a unt of betmeen 0.001% and 10%
based upon the WE|gh@’ofAphéqBGRHSSFPPBERgaﬁEPERF ¥ ein said pyrithione -
salt is present charaaitérizedcbyposition in a nolar ratio of said pyrithione
sal t to said Z|nqa50gggggd of between about 1:710. and™ about 10: 1.
5 ' (b) a base“medium, L o
(c) a zinc compound selected from the group
consisting of zinc'oxides, zinc hydroxide, zinc
salts, and combinations thereof,-and =
(d) a pyrithione salt other than zinc
10 pyrithione, ‘alohe or in combination with zinc
' pyrithione; wherein said'pyfiéhidﬁeisalt'iS’Selécted
£rom the group consisting of sodium pyrithione,
‘tertiary butyl amine pyrithione, aluminum”
pyrithione, calcium pyrithioné, potassium
15 pyrithione, magnesium pyrithione, barium pyrithione,
and combinations thereof,
wherein said zinc compound is present in said
composition in an amount of between 0.001% and 10%
based upon the weight of the composition, and
20 vwherein said pyrithione salt is present in said
composition in a molar ratio of said pyrithione salt
to said zinc compound of between about 1:10 and
about 10:1.

2. The coating composition of claim 1
25 characterized in that said base medium is a polymer
latex. i



2. The coating conposition of cl Mr zed in that said base
medium i s a pol yner | at ex. m

PCT/ US95/ 05813 \!\ - 3. A net hod
for inparting antim crobial ef ¢ véness to an aqueous coating

conposi ti on wooygiler acteri zed. by the steps of: ( 2PC19089%/088i3 NQ
said conposition with sodium 5 pyrithione, in an anount of said sodium

pyrithione of between 0. 1% and 2% by-y¢i ght, based upon the

wei ght of the coating conposition, and (b) contacting said
conposition wth zinc oxi de, in an amount of between 1% and 10% by

wei ght, 10 based upon the weight of the coating conposition, and
reacting at least a portlon of sqaand zi nc oxide wth aj |east a portion

of said sodium pyrithidne? PR EANg] ﬂﬁtéﬁfﬁ’ﬁ‘ﬂ‘? i thione to
Zi no pyri t'hi efectiveness \Wo Gn Qlﬁ&?:us coating composltion

PCT/ US96/ 05813 characterized by the steps of:” 20-
v : (a) contacting said compos:.tion with sodium

5 pyrithione, in an amount of said sodium pyrithione

of between 0.1% and 2% by weight, based upon the
. weight of the coating composition, and
(b) contacting said composition with zinc

oxide, in an amount of: between 1% and 10% by weight,

10 based upon the weight of the coating composition,
and reacting at least a portion of said zinc oxide
with at least a portion of said sodium pyrithione,
thereby converting sodium pyrithione to zinc
pyrithione. e



4. A process for coating a substrate with a coating conposition to
provide a coating exhibiting antim fectiveness on the

. Substrate characteri zed by(u" (a) incorporating
into the coating conp mm;'ﬁm”
L]

H‘I,ﬁb@t 0.01% and about

0. 5% by wei glifs oy d upon the wéight © s the coatjng conposition,
of a sol ubl g%%%g pyrithione salt having a solubility %ﬁﬁ% 13
degrees Centigrade of at |east 4,000 ppm in said coating

conposi tion, (b) incorporating®®etal ion-containing

conpound into said coating conmposition in an anmount of between
0. 001% and 10% by 15 wei ght, based upon the wei ght of the

coating conposition, to cause at |east a _ portion of said netal
ion-containing - - 4. koneaess fort coatingl atsubhatriatet withsa a

portion of said seatbhe donipdditden &8l provide a coatiidl @%iﬁ?ﬁﬂ*&g a metal
pyrithi one- a .

pyrithione havi nﬁm'ahg%‘?ou t_ﬁf%}%ﬁggg%éﬂgsgoﬁoﬂé '%&Sjtgoﬁgsi tion of .
| ess than 100 pprparacterized k) thenstepsngfa substrate with said netal 25
pyrithi one-cgnt ai ni-ng¢LPatrided-peraRnlyt iAo the coating? order to forma
metal pyrithione- compo'sit%.%rr]it'- gLpLng coating onesald s bstrate, and
WO 97/ 01397 _ o8PeYE13
-21- ( d)0 AY iby) wedogbtaebabed yuparhithec weight of cont ai ni ng
coating on said subst#id &dating composition, of a soluble
" pyrithione .sait"’having ‘a solubility at 20
10 . - . degrees Centigrade of at least 4,000 ppm
S -in.said coating composition,: - . - '
. (‘b)_--incorporating a metal ion-containing
- 'compound into said coating composition in:
an amount of between 0.001% and 10% by
15 weight, based upon the weight of the
coating composition, to cause.at least a
portion of said metal ion-containing
compound to transchelate with at least a
portion of said soluble pyrithione salt,’
20 thereby forming a metal pyrithione-
containing coating composition, said metal
pyrithione having a solubility in said
' coating composition of less than 100 ppm,
(c) cpntacting a substrate with said metal
25 pyrithione-containing coating composition
in order to form a metal pyrithione-
containing coating on said substrate, and

)




forma dry filmon said substrate'B§E%EL_____,___—4#1ffiI m containing a
| each-resistant, 5 antimcrobrally effective anount of said

rret al pyrithione. 5. (‘mi““m Bﬂi‘ﬁ 4 characterized in
that said netal ion-containing conp&“ﬂ““ fromthe group

consi sting ofWesme®eLalts, metal 10 oxided, fretal hydr oxi deBCT/HSRG/0S813

conbi nati ons t her eof . 6. The process'of claim4 characterized
in that said netal ion-containing cet®leund conprises a metal ion
sel ected fromthe group-consisting of zinc, copper, titanium and
conbi nations thereof. 15 7. The process of clai'm4 characterized
I n that said soluble pyrithione salt i's sel"écted from © the group
consi sting of sodiunlp dggyﬁa é&i& 1£5§3ﬂe3”1ne pyri t hi one,

al.um num pyrit hi one, '

pyr| |on ot assi-um yrlthlone
magnesi um 20 pyrlthlcﬁﬂﬂ adndngmGepting: enesaéa ?Eé) t her eof .

8.~ The process of cl aiferin wchtﬁnmw said substwdte hesain ar rati o of

sai d, sol uble pyrithio L fgggﬁﬁnlng conpound i's
bet ween 25 about 1: 18%&? ai%no go %‘1 bdangg%h £k
B - S antimicrobially effective amount of said

metal pyrithione.

5. The process of claim 4 characterized in
that said metal ion-containing compound is selected
from the group consisting of metal salts, metal

.10 oxides, metal hydroxides, and combinations thereof.

6. ‘The process of claim 4 characterized in

that said metal ion-containing compound comprises a
- metal ion selected from the group ccnsisting of
zinc, copper, titanium, and combinations thereof.

15 7. The procees of claiﬁ'4ﬂcharacte£ized in
that said soluble pyrithione salt is selected from
the group consxsting of sodium pyrithione, tertiary
butyl amine pyrithione, aluminum pyr:.thione ’ calcium

'~ pyrithione, potassium pyrithione, magnesium

20 - pyrithione, barium pyrithione, and combinations

thereof.“

8. ' The process of claim 4 characterized in )
that the molar ratio of said scluble pyrithione ‘salt -
pto said metal ion—containing ccmpound is hetween
.25 -about 1:10 and about 10:1. S )



