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Di SCO_CRMbEBkgBREVEI\ﬂ'I ON I N PYRI THI ONE- CONTAI NI NG COATI NG EFABSE#19350NS Th| s
i nventi-on relates generally to.coating conpositions, and, nore
speC|f|caIIy, to such conpositions that are characterlzed by enhanced
antimcrobial efficacy and resistance to 5 discoloration, both intheir vet
state and, after drying, in the formof a dry filmon a substrate.

- Pyrithiones are well-known antimcrobial additives that are useful in-a
myriad of .applications. SbASCALPRATIONORREVENTOONalNed the 10  sadi um
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salt (e.g., orma zinc ®di scl osed, for
‘exanple in U S Pa?ﬁﬁ%thhonﬁs8@939W§llzknOWpyanthmmneobaalbeen enployed as

- a broad- SpeCtéMi@Qvesthiat%Eéoﬁbékuﬁggﬂt agrBRgsgEValive in metal orking
fluids, plastics galnts adhesi ves and cosne | CS. Rr|n0|pal uses are
as an anti- applications. Sodium pyrithione (also cal ed the _

10 sodium salt of l-hydroxy-2-pyridinethione, sodium
| pyridine-2-thiol-N-oxide, or 2-pyridinethiol—1-
oxide, Na salt) is one pyrithione salt having
excellent antimicrobial properties, and is Eypically -
employéd as a biocide and preservative in functional
15 fluids, ‘such as metalworking fluids, lubricants,
cosmetics and toiletries. Sodium pyrithione is a
well-known commercial produdt”commonly made by
reacting 2-chloropyridine-N-oxide with NaSH and
_ ' NaOH, as disclosed, for example, in U.S. Patent No.
20 3,159,640. B _ |
Likewise, zinc pyrithione [also known as zinc
pyridine-2-thiol-N-oxide or bis [1-hydroxy-2 (H)
pyridinethionatol -zinc] is an excellent
antimicrobial additive. 2Zinc pyrithione may be made
25 by reacting l-hydroxy-2-pyridinethione or a soluble
salt thereof with a zinc salt (e.g., 2ZnSO,) to form a
zinc pyrithione precipitate, as disclosed, for
example in U.S. Patent No. 2,809,971. Zinc
pyrithione has been employed as a broad-épectrum
30 anti-microbial agent and preservative in _
- metalworking fluids, plastics, paints, adhesives and
cosmetics. Its principal uses are as an anti-
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ferric ion is present. Likewise, in the presence of
ultraviolet radiation, which is a component of
natural, outdoor light, photodegradation of the
pyrithione moiety may occur. ‘This blue or yellow
discoloration is undesirable for aesthetic reasons,
as well as for functional reasons relating to
unwanted color formulation.

Since the aesthetics of paints, adhesives,
caulks and sealants normally require certain
desirable colors after drying to form a dry coating
on a substrate, and since the formulators of such
products go to great lengths to achieve specific
color effects, any ingredient which causes the.
formulation to vary much from a desired white or
color may make the colorant formulators’ task very
difficult. For example, when formulating water-
based paints, paint bases (i.e., the partially
formulated paint before pigment addition),
adhesives, caulks and sealants, any unwanted color

in an additive can adversely affect the color of the.

formulated product; Such discoloration typically
adversely affects the desired product color,
producing an off-color product.
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the paint is an aesthetic problem since the paint changes col or upon uv
exposure. Second, photodegradation of pyrithione attributable to uv. -
exposure dlnlnlshes the anount of pyrithione available to protect .the palnt
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hydroxiq% or ZinCIn the past, various solutions to the blue
discoloration problem have been proposed. By way of
illustration, U.S. Patents 4,957,658 and 4,818,436
disclose solutions to the above-discussed
discoloration problem attributable to the presence

15 of ferric ion plus pyrithione, ih paints and
functional fluids (e.g., metalworking fluids)
respectively, by adding to the paint or functionai
fluid an alkali metal or alkaline earth metal salt
of l—hydroxyethane-l,1-diphosphonic acid. Although

20 the ‘658 and ’436 patents propose good solutions to
the discoloration, these solutiens are not always as
cost effective or permanent as might be desired.

As another illustration, U.S. Patent 4,161,526
discloses a white to cream yellow pyrithione,

25 pyrithione salt or dipyrithione for application to
skin or hair containing from about 0.01 percent to
about 1 percent of the zinc salt of an organic
carboxylic or inorganic acid, zinc hydroxide or zinc
oxide, or a mixture thereof. The composition of the

30 526 patent is said to be effective in preventing or
removing discoloration caused by formation of a
colored pyrithione, pyrithione salt, or dipyrithione
contaminant (said to be iron pyrithione) in the
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10 results ffom the fact that the pyrithione tends to

form a blue precipitate in the presence of ferric
. ion, and precipitation of pyrithione reduces the

amount of available pyrithione throughout the
.composition, thereby diminishing the biocidal

15 protection thereof. ' '

Moreover, the present inventors have found that
the presence of a large amount of zinc oxide in a
pyrithione-containing paint can surpress the short-
term (or initial stage) of antimicrobial efficacy

20 imparted by the pyrithione to the paint when dried
to form a dry film on a substrate. This diminished
short term efficacy adversely affects the
performance of the paint, particularly in regard to

 resistance of the paint £ilm to mildew growth.

25 New solutions to the yellow, blue and green
discoloration problem in various pyrithione-
containing aqueous coating compositions,
particularly paints, adhesives, caulks and sealants
would be highly desired. Preferred solutions would

30 includes those that enable pyrithione to be utilized
in coating compositions containing iron or copper,
without encountering any resulting.disc010ratioh of
the composition, and that is cheaper, longer
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caulks and sealants manufacturing community. The
present invention provides one such solution.
10 In one aspect, the present invention relates to
an agueous coating composition comprising:
a) water,
b) a base medium,
_ c) a pyrithione salt, in an amount of
15 from 0.01% to 2.0% based upon the weight
of the composition, and '

. d) zinc oxide compound selected from
the many grades suitable for paint
manufacture at a concentration of from

20 - 0.001% to 10% based upon the Weight of the
composition. Typical coatiﬁg compositions
include aqueous compositions of a paint,
adhesive, caulk, sealant, latex emulsien,
pigment'slurry; patching compound, joint

25 compound or concrete admixture. )

In another aspect, the present invention
_relates to a process for inhibiting dry film-
_ discoloration of a pyrithione-containing coating
composition, attributable to ultraviolet light

30 degradation of said pyrithione, which comprises

incorporating into said coating composition an
effective amount of a zinc compound selected from
the group consisting of zinc salts of organic acids,
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10 composition with a zinc ion in a molar amount at
least equal to the amount of said dissolved metal
ion in said composition. .

In still another aspect, the present invention

relates to an aqueous antimicrobial coating

15 composition, characterized by antimildew efficacy
and protected against discoloration attributable to
the presence of pyrithione therein, said composition
being selected from the group consisting of.water-
based paints, adhesives, caulks and sealants, and

20 combinations thereof, said composition comprising
water, a pyrithione salt or acid, an organic base
medium and a zinc compound, said zinc ion being
present in said composition in an amount of from
0.001% to 10% based upon the weight of the coating

25 composition. )

In yet another aspect, the present invention
relates to a coated substrate comprising a substrate
selected from the group consisting of wood, metal,
plastic substrates}-and combinations thereof, and a

30 coating on said substrate, said coating comprising’
pyrithione and a zinc compound'selected from the
group consisting of zinc salts of organic acids,
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sel ected fromthe group consisting of wood, netal, plastic substrates, and-
conbi nati ons thereof, and a 30 .coating on said substrate, said coatrng
conpri sing pyrlthlone and a.zinc conmpound sel ected fromthe group.
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zinc oxide or zinc hydroxide) together with a
10 pyrithione compound (preferably zinc pyrithione) in
a coating composition provides an advantageous
- combination of antimicrobial (particularly anti-
mildew) efficacy and resistance to UV attack with
respect to the dry coating made by applying the
15 coating composition to a substrate.

It has also been surprisingly found in _
accordance with the present invention that the
addition of zinc to a composition containing
pyrithione and ferric or cupric ion reduces or

20 avoids a discoloration problem otherwise
attributable to such composition.  Without wishing
to be bound by any particular theory, there are
multiple potential causes of the discoloration
problem. For example, the presence of undesireable

25 ions in tap water and "filler" components of the
coating composition, such as iron ion, causes the
formation of an insoluble iron pyrithione
precipitate that not only discolors-the composition,
but also depletes the avallable pyrithione in sodium

30 pyrlthlone containing comp051tlons, thereby
diminishing the antlmlcroblal efflcacy of the
comp051tlon
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as enpl oyed hexriimicrobial efflcacy and avoxdance of undesirable

10 blueing.or other discoloration of the coating
composition, as well as avoidance of undesirable
yellowing or other discoloration of the dry film

'resulting from the coating of a substrate with the
coating composition.

15 The term "discoloration" as employed herein
with respect to pyrithibne—containing coating
compositions is intended to describe any
unacceptable gray, blue, black, purple, green, or
color other than the natural color or desired

20 artificial color of the paint or paint base
formulation. The term "discoloration" is also
intended to describe any yellow or brown
‘discoloration of the dry film resulting from céating
a substrate with the coating composition. Such

25 vellow or brown discoloration is typically caused by
photodegradation of pyrithione in the coating.

Discoloration of the coating composition can be
attributable to unwanted metal ions (such as iron or
copper) entering the coating composition from the

30 starting materials employed in the preparation of
the coating composition. Typical starting materials
include tap water, and fillers (such as calcium
carbonate) used to prepare coating compositions, as
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measuring the reflectance color parameters, and
calculating a whiteness value from them. Another .
method is to visually inspect the composition for
any signs of off-whiteness, as compared to the
15 desired or white color. .

In water-based paints, adhesives, caulks and
sealants, significant levels of ferric or copper ion
impurities in an amount of 250 ppm or higher are not

" uncommon. By incorporating an effective amount of
20 the zinc salt of an organic acid or inorganic acid,
zinc hydroxide or zinc oxide or a mixture thereof
into the composition, the blue discoloration
typically attributable to the presence of ferric ion
bound with pyrithione is suitably reduced,
25 eliminated or avoided, as is the green discoloration
attributable to the presence of copper ion. |

The amount of the above described zinc salt of
an organic acid or inorganic acid, zinc hydroxide or
zinc oxide, or combination thereof, needed to

30 prevent discoloration in the coating composition -in
which it is employed, and the resulting dry film:
made by coating a substrate with the coating
composition, can vary over a wide range of from
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m-xture thereof into the conposition, the blue discoloration typically,
attributable to the presence of ferric ion bound with pyrithione is

suitably reduced, 25 elimnated or avoided, as is the green dlscoloratlon'

attributable t P copPe he, above .
descri bed zi ncd)séa(ff% élezlﬁ&gﬁgh?c amé oﬁplarl]%—ér]lga am%geélllﬁ%yhydrom de or
zi nc oxi de, rfnnmﬁﬁrﬁﬂl%ntqrﬁ#fxmoremﬁﬁMﬁntigemuslmrém@mt0d@%%otorat|on in
the coating CQﬁp@§ytlﬁgbé&ldﬁgﬁﬂhﬁ%\&gﬁéﬁgﬂgyeghe tfiggresulting dry film

made by coating a substrate th the coatin 05|t|on can vary over a
wi de range of 49WRASitigy o Jgveh it is employe

PCT/ US98/ 1935 - 10-1). §dd% Oko | id® W% dFakt L5 &ﬁs(@&m@ﬂﬁagf:@ﬂsl y from
0.001%to 3@6(£€ advant ageou fron10 02%to, O ?ﬁ@ seg yupon the
Wel gt of 1 he ToRHHEE CRTRSAEE HPRYETF S (400 Shisppibieh. < 5 Lacy
order to proviide the aﬂwpmmemlsemoréﬂ@tznm abxBdef tit eliag ancw | onger ter m
been'found { hAThe SHptniey iAot oF F Sl a8 Bt eeeblrceed 0. 59
by wei ght (adwimulgdowst yexoeed fG ok 03100'2%91'@1‘— o(m@ammww t he wei ght
of the 310  from 0.002% to 0.2%) based upon the weight of the
coating composition. :Above 0.5%, there is a risk
that the zinc oxide will inhibit the short term
efficacy of the zinc pyrithione in the dry film due
the the well-known "common ion effect" attributable
15 - to the zinc present in both of these components.
This "common dion effect" forces an equilibrium
toward unionized zinc pyrithione where zinc ion,
pyrithione ion, and unionized zinc pyrithione are
all present in the composition, and the
20 antimicrobial efficacy of zinc pyrithione is
suppressed as long as this component remains in
unionized form. '
The pyrithione used in the process and
composition of this invention is preferably a
25 pyrithione salt, such as sodium pyrithione, zinc
pyrithione, chitosan pyrithione, magnesium disulfide
pyrithione, and the like, although pyrithione acid
can be used if desired. More preferable pyrithione
salts include sodium'pyrithione, and zinc
30 - pyrithione, most preferably zinc pyrithione.
The sodium pyrithione useful in the present
invention is a well-known commercial product that is
commonly made by reacting 2-chloropyridine-N-oxide



coating conposition. Above 0.5% there is a risk that the zinc oxide wlI

I nhi bi t- WO®8/36904 t ter m-efficacy of the zinc pyrithione i npcvessio193s. | m due
the the well-known "conmon ion effect” ‘attributable 15 to the zinc
present in both of these conmponents. This "comon ion effect” forces an
eqU|I|br|un1tomard uni oni zed zi nc pyrit¥ii-one where zinc ion, pyrithione
ion, and unionized zinc pyrithione are all present in the conposition and
t he 20 anti m cr obi al efficacy of zinc pyrithione is suppressed as |ong as
this conponent remains in unionized form The pyrlthlone used in the

process and conpos n_of |nven on_is preter y a 25 pyrithione
salt, such as¥ gg% ﬁﬁ?ﬁyﬁPﬁh&ShB ?Fn& FFﬁFgﬁeE cﬁ osan pyrit hione,
nagne5|un1d|s@iécﬂespyestbfoUes aBdtthHollkelsaIBMOUQh pyrithione acid can

be used if deS|redleg y95€3?§ﬁglﬁa9y£'tpa8@e aIt ckqgluqe sodi um
0

pyrithione, and zinc I'one pre y Z1'Re pyrithione. The
sodlun1pyr|thhw@EOHEeBuPthd@netbnesenﬂllnvenpvmnthsoaewabndﬂn@um

commer ci ad prodygiyhiat slaitCEHEPQl]'af pRde BY 2588CKEAY (e.g., 2nso,)
2-chl-oropyri di ne- N-oxi d

PCT/ US98/ 0193%°- ﬁqrmmﬁtﬁlﬂﬁspwﬁhﬁhﬁﬁeﬂ PEECiPifateat 8¢ by the discl osures

of U S. Pat. Nplustiefe848y ZhéCdQ)éE:leUQEQ gry ube .mede .byor.eacting 1-

hydroxy-2-pyr%dé$§t92§ne (1.e., pyrithione aci.d) or 5 a soluble salt
thereof- with Ft (e. g , ZnS err]) to forma zinc pyrithione

precipitate, as ilThetaghedubycbipodisibasubv€ésthk PrSseRat. No.

' 10, invention are suitable for a variety of uses, such
as, for example as soap, shampoo, skin care
medicaments, paint, or incorporated into or onto
plastic or a woven or non-woven fibers, when
formulated to contain the requisite components in |

15 addition to the antimicrobial component. |

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. In

20 addition, the antimicrobial compositions provide

.desirable results when the antimicrobial cbmponent

is incdrporated into exterior paints of the latex
types. ' _

The coating compositions of the present'

25 invention are suitably applied: to a substrate, such
as a wood, plastic or metal substrate, and allowed
to dry to form a dry coating;

The dry film formed by coating and drying the
coating composition of the present invention onto a

30 substrate exhibits excellent resistance to the

~ growth of fungus and algae, as show by outdoor
exposure tests using boards painted with the coating
composition. Howéver, it can be envisioned that



2,809,971. The aqueous conpositions of the present 10 i nvention are )

- sui t abl eWQB8/6904ri ety of uses, such as, for exanple as saaTUSBAES0, skin
care nedi canents, paint, or incorporated into or onto plastic or a woven-.or
non-woven fibers, when fornulated to contain the requisite conponents in 15
addition to the antim-crobial conponentl2dhe anti m crobtal conpositions of :.
the present invention are particularly useful in the formof paints, '
i ncl udi ng i ndoor and out door househol d paints, industrial and comercial .
paints. In 20 addi tion, the antimcrobial conpositions provide desirable
results when the antim crobial conponent is incorporated into exterior

paints of the GeAt@in RREAL ARTREAY IR OoMFRILY SIOSH THRE RX&ent 25

i nvention areyS¢H ab hyaRiphad il conpdifdntd e mighd powddwath plastic or
metal substrate, .and allowed tq dr toH%Prn1 dry coating. ngégéy film

f or med by coaﬁrWdré’ﬁ’éf‘eﬂ’i’:y\i,‘\:ﬁ’@ttﬁé Eéfﬁ v@d:r‘?g"blﬁ t5%rF gﬁ'fﬂ-ﬁ‘" nt |
i nvention ont @oxh3thildreubandatad gad)i g sompeatdddo rdss stomttind= t he growth
of fungus _and _al gae, as,. 0Qr 0 e {.s. usi ng boards painted
with the Coat itﬁ§%§?ﬁp03| S“T%Se\reé. %&%g}ogﬁﬁﬁ&%a%%eséﬁlﬁ% ‘oned t hat '
W98/ 36904 Hydrophilic materials in a paint QW WEIY/ KEI3S thE- certain

pai nt for mul atjangy.RarRle:t ReSe Heali 3 &uilgrdt | N find gl igeL£oponent s,
m ght . provide_an environment that 1s nore favorable to"the growh of both
m [ dew and al §&&tess eayiFarggnto ficke Hddgwhgnd also may

contribute to accelerated leaching out of

10 hydrophilic materials. The hydrophilic components

' in these formulations tend to cause relatively
soluble antimicrobial additives to leach out of the

- formulation, thus providing good short-term
'antimicrobial protection at the expense of longer-

15 term antimicrobial protection due to this leaching
effect. Undetr these circumstances, it is
envisioned, in accordance with the present
invention, that the use of zinc pyrithione, a
relatively water-insoluble antimicrobial additive,

20 in combination with a relatively water-soluble
antimicrobial additive provides an excellent
combination of desired short-term and long-term
antimicrobial protection in dry paint films made
using paint formulations containing high levels of

25 hydrophilic components. Relatively water-soluble.
antimicrobials that are useful as co-biocides for
dry-film efficacy when used in combination with zinc
pyrithione in accordance with the present invention
include iodopfopynyl butylcarbamate ("IPBC"), n-

30 octyl isothiazolin-one ("OIT"), methylene
thiocyanate ("MTC"), thiocyanomethylthio
benzothiazole ("TCMTB"), thiazolyl benzimidazole
("TBZ"), benzimidazolyl carbamic acid methylester



5 tested. MIdew needs noisture to survive. Hydrophilic materials in a
pai nt ft im0 ssdebodkeep the noisture level of the filmhi gherPCTnggk,gldggovi des
a better environnment for nmildew and also may contribute to accelerated

| eachi'ng out of 10" - hydrophilic materials. The hydrophilic conponents in
these formulations tend to cause rel ati-ggl-y sol uble antim crobial additives .
to | each out of the fornulation, thus providing good short-term :
antimcrobial protection at the expense of |onger- 15 termantimcrobial -
protection due to this leaching effect. Under these circunstances, it is
envi sioned, in accordance with the present invention, that the use of zinc
pyrithione, a {'BCNTlelyriwmzelesnsohobl asachloropbenpletlsilti ve, 20 in

combi nation wid é’tﬁﬁ@éﬁﬁ'%r%@&&iésﬁéff%&a?“’f&%ﬁ{:%é@%léd?i tive provides
an excel l.ent conbinat] on of desired short-term an ong-téerm'anti m crobi‘al
protection i n AAWEEFIRLLY | 2 hdalelesfrgmpiayert or subatibutedont ai-ni ng hi gh
level's of 25 iy i | 16clg 08 OPERE Sbut JREARE hY eEYcYBb8hpF2hMRhE
antlnycrog%g!s tqgh_ re useful as co-biocides for dr -{l_n1eff|cacy when
used i n cohbi MY hia %l%lwl??hl_%?\‘g AHCBCEPRBAEEL W  h t he present
invention i ncldjdxﬁeg'mdb.gm*émyh'ymi\bnbxy* paq&rbr&ﬁat@iél'lfBﬁ&a}ilﬂbléOfroﬁCt yl
thi ocy anomet TS et oI babt xR ELGhe { FREEBT 5t bERSPR dazol e
- ("TBZ"),. benzignkjarwides cardastittalely addéey|estrer alo¥des/ 86904
PCT/ US98/ 0193% grd3ec Ur @M on £{AGZY) £5n YD, 3So CHLOT gREEPYket hy!
- 10 paint, to provide a paint containing a molar ratio
' of zinc pyrithione to co-biocide of from 1:10 to
10:1. | | | |
. Typically a paint composition will contain, in
addition to the antimicrobial component, a resin, a
15 pigment, and various optional additives such as
thickening agent (s), wetting agents and the like, as
is well known in the art. The resin is preferably
selected from the group consisting of'vinyl, alkyd,
epoxy, acrylic, polyurethane and polyester resins,'
20 and combinations of thereof. The resin is
preferably employed in an amount of between about
'20% and about 80% based upon the weight'of the paint
~or paint base..
In addition, the paint composition of the _
25 present invention optionally additionally contains
optional additives which have a favorable influence
on the viscosity, the wetting power and the |
dispersibility, as well as on the stability to
freezing and electrolytes and on the foaming. _
30 properties. 'If a marine paint is being fabricated,
the paint preferably contains a swelling agent to
cause the paint td.gradually *slough off" in its
~marine environment, thereby causing renewed biocidal



di' et hyl et hyI ‘triazol e ethanol (" Tebuconazol e", comercially avai | abl e from
Bayer), -SWOIBBWted triazi nes such as tert- butylanlno cyclb@ﬂﬁﬂ%ﬂ&ﬁﬁno 5
nethylthlo s-triazine, and dichl orophenyl dlnethylurea ("Diuron”

conmerci al |y avail'able from Bayer), as wel | as conbi nati ons ther eof. These-

cobi oci des are suitably added either atdfie, In adm xture with zinc
pyrithione, to the desired 10 paint, to prOV|de a paint containing a,
.molar ratio of zinc pyrithione to co-biocide of from1:10 to 10 :1.
Typical ly a paint conp05|t|on wil | contaln in addition to the

anti m crobi al onent a d various o |onal'
addi tives sucl’?ct%g'pcﬁﬁ cl?eqﬁ e:g HERIRSS e \/H;f?‘%fﬂ%e a%te f"’fﬁa I‘?é as is-
wel | known i n tiee parint 'ﬁtre crcmnacu svmreftd:abkqtszelmﬂndn fobmlde group .
consi sting of Pef tﬁ@ \ nﬂgf Iyester
resins, 20 a@r% ?onbélﬂrétyrl%ons 0 ther Ly%ﬂxca eé rELé{'gg]Enl aa%#@?abl y enpl oyed
in an anount &frebdratabraladio cRossiang @bﬂn@mﬁms@cﬁmﬁum a®i ght - of

the paint gor 1t rPasfonddinciddittd Pibe [ NP abdie SOIROS] td Ghidde 25
pr esent |nven??%nlbpt|onzlly addltloﬁz I%icontalns optlongﬁfadd%tjves whi ch

have a favor abi®SSFYitehce Bt (L QA ik sIRSCEARE et 137 Hiswekikid t he
di spersibilityn Eaiidliéﬁlorﬁa:d)rbldlﬁs SaYizit S IéWeIp.uig e@gérngs and el ectrol ytes

nd on Lne ¥ ARl BIRRE 6 pnlp  TEUEEARALIL dfpegp0 fabricared.
gradual |y "sl| agit m‘drf&nercmaﬂslyrrmvanelahﬂse rmmmEmmbmmﬁmrenemd '
biOCidaliO found to be useful in the compositions of the
present invention to provide the desired "sloughing
offﬂ'effect. Swelling agents can be used singly or
in combination. The total amount of optional
~additives is preferably no greater than 20% by

15 weight, more preferably between about 1% and about.
5% by weight, "based upon the total weight of the
paint composition.

Illustrative, thickening agents include
cellulose 30 derivatives, for'example methyl,

20 hydroxyethyl, hydroxypropyl and carboxymethyl
cellulose, poly(vinyl alcochol), poly
(vinylpyrolidone), poly(ethyleneglycol), salts of

- poly(acrylic acid) and salts of acrylic
acid/acrylamide copolymers.

25 Suitable wetting and dlsper51ng agents include
sodium polyphosphate, salts of low molecular weight
poly(acrylic acid), salts of poly{ethane sulfonic
acid), salts of poly (vinyl phosphonic acid), salts
of poly(maleic acid) and salts of copolymers of

30 maleic acid with ethylene, 1 olefins 3 to 18 carbon
atoms and/or styrene. |

In order to increase the stability to freezing
and electrolytes there may be added to the paint-
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ef f i cacwolsBeok v exposed bi oci de at the surface of the P¢Tsdsn1 653Nt act
with thé water nedium of the marine environnment. Illustrative swelling -

agents are naturally occurring or synthetic clays, such as 5 kaol i n,
nontonorillonite, and bentonite), clayl®-ca (nuscovite), and chlorite
(hectonite), and the like.  In addition to clays other swelling agents,
~including natural or synthetic polynmers, such as that commercially
avai |l abl e as POLYMERGEL, have been 10 found to be useful in the, .
conp05|t|ons of the gresent | nvention to provide the desi red_"sl oughi ng
of f" effect. CHRPERYCRGERT 3ORANBRONGE L s2nGhyLEr LPH E¥ABPASL i on. The

total amunt @fyePl| opRbpRlehéiy B%cd)}? me.’wraiahybueygeeet guybban 20% by 15
- wei ght, nore referabl be t wee 1% and. about 5% b -based upon
The total veibii! P CRELEEFAT CReROSE:; B CTRPRELAEEAYECTPRHDREN ng agent s

i ncl ude ceIILFaBeeﬁﬁmpbelraacwesn poodextapbd aehy&bnezexldhyWQuhyethyI

hydroxypquy §@$_8ﬁ£$8 Fﬁéggiscegkg+§§eéa?gt¥(¥hg£ky | cohol ), poly

_(V|nylpyroI| eneyl acrylic acid) and
salts of acrypwbyﬁprd@ﬁk¢y¢ghyeelboporynelz(bﬂsylene glgeptabl exwet ti ng and

- di spersing aq;q&?m%pg%?g§nsggéygﬁpolgphgﬁghﬁane salts of |ow nol ecul ar

wei ght pol y(acr salts of sul fonic acid), salts of
~poly (vinyl phospHB%?cméﬂiﬂym %%W?%r%¥u5%I9§n§Fech8€Wéflﬁﬁd°§alts of

.copol ymers ofe 0 paﬂﬁtecemp@sﬂt%ﬁMQyWéeﬂeduéeel Bl B&d3n{O 18 carbon
styrene. In order to ablﬁltx to free2|ng and

SO SR % #50Tn RoShceh bR Rbe iR, haty

) ethyl glycol acetate, ethyl diglycol acetate, butyl
diglycol acetate, or alkylated aromatic
hydrocarbons. As defoaming agents there are.
suitable for example poly(propylene glycol) and

15 polysiloxanes. Optionally other biocides cen
additionally be incorporated into the paint
formulations of the present invention.

The paint composition of the presént'invention
may be used as a paint forenatural or synthetic

200 materials, for example wood, paper, metals, textiles
and plastics. It is particularly suitable as an
outdoor paint, and is excellent“for.use as a marine
paint. o

. Another significant use for the aqueous
25 composition of the present invention is'as‘a.latex_"
- tile adhesive tYpically containing, for example, in
addition to the antimicrobial component, a latex
emulsion, an optional rosin emulsion, an optional
plasticizer, an optional antioxidant, and an -

30 optional pigment or filler (such as calcium
‘carbonate). Yet another significant use for the
agueous comp031t10n of the present invention is as a
latex caulk, typically contalnlng, in addition to
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conp05|tﬁﬂh9W¥?Pbus monomer 1.2-diols for exanple glycol, Ppﬂﬂ#?&Qﬁﬁsglycol-
(1.2) and butylene glycol 1.2) or polyners thereof, or ethoxylated
~conmpounds. For exanple reaction products_of ethylene oxide with 5

| ong-chai n al kanol s, am nes, al kyd pheﬁ%?%, pol y(propyl enegl ycol ), or :
- pol y(butyl ene glycol) or a conbination thereof, or the like. The m ni num
tenperature of filmformation of the paint conposition may be reduced by
adding 10 solvents, such as ethylene glycol, butyl glycol, ethyl.glycol

acet at e, ethyl I ql ge tre, o] LAty Ikylated
aromatic hydroc%r %(I)])rg:sq&ll g”%&am ag'ag1 s'%h% I%'g'?'gas%tt g{ﬂ e for exanple
pol y( pr opyl enaogliypnglc seznfamanqoolwdnapmt @t ioptdldnalot her bi oci des

can addltlonagll Y st dine, p%rrﬁ%%c?;ﬂtqhe prgﬁdﬂenftordwlﬁtﬂl@ls udihe pr esent

i nvention pai nt conp05|t|on ént I nvention nay be used as a
pai nt for nat @Salcadcisnaaation - materials, for exanple wood, paper,

netals, textiles a%@'a@?fédiﬁ dﬂtﬂﬁd&@ﬂﬂaqulcwpbsitﬂf@@ AL out door
paint, and is exceIIen use as a ne .pai nt %] er S|gn|f|cant use
nt

for the aqueoB¥essnt o A5 “ﬂ'r'e§\§htarﬁyn\? =Y | at ex
tile adhe3|veoEypp@&ﬂQﬁ&Mmmaumsmylhed'mﬁmﬁmieasldnmmﬁﬂedvaﬁusthe

anti m crobi al tex 0,0 05|n | si on, an
i ARATRINE R L ALEX (ST 510, A OB, OS I e

optional plasti an op tronal S ih pi gment
or filler (suépras @épnaﬂqr in combination w1th an inert carrler

10 such as water, liquid hydrocarbons, ethanol,
isopropanol, or the like. They can be employed
using conventional procedures'to control bacteria
and fungi on various substrates, and can be applied
to bacterial or fungal organisms or on substrates in

15 an antimicrobial amount by conventional procedures
such as spraying, dipping, drenching impregnation,
and the like.

The invention is further illustrated by the

. following Examples. Unless otherwise stated, the

20 "parts" and "%" are "parts by weight" and "percent
by weight", respectively. .

While the invention has been described above .
with references to specific embodiments thereof, it oo
is apparent that many changes, modifications and

25 variations can be hade without departing from the
inventive concept disclosed herein. Accordingly, it
is intended to embrace all such changes,
modifications and variations that fall within the
spirit and broad scope of the appended claims. .

30 The following examples are intended to _
illustrate, but in no way limit the scope of “the
present 1nventlon



‘carbonate). Yet another significant use for the aqueous conposition of the
present - wo/ssge@n is as a Iatex caul k; typically containi pgraisdggdgsti on to
WO 98/ 36904 : PCT/ US98/ 01935 the

anti mcrobi al conponent, an acrylrc | at ex, a nonionic surfactant,

di spersant, an optional plasticizer, aly-an optional pignment or filler
(such. as cal ciumcarbonate). 5 The aqueous anti m cr-obi al
‘conpositions of the present invention are useful, in any of the variety of
applications described herein, as disinfectants and preservatives, in a
‘Liquid or spreadable solid fornr alone or |n conbrnatron with an inert
carrier 10 such as water, | Py &) ‘ : , I sopropanol, or

the like. They canmlwmdmwm%v% 0N alnpiecadises 1o control
bacteria and fungi Qn varl.ous sybsira es and can be appl1ed to bacterial

or fungal organi /86 t L : z Damount by -
-convent i onal procedures such as sprayrng drpprng drenchrng 1 nmpregnation,
and the like. The nveﬁ%ron qutEﬁ %kus rated by %he .follow ng

" Exanpl es. Unless o ﬂe? g E?a? § shfecijiyppessypd 2ifcare "parts by
wei-ght" a&nd "@xidenasbgnmenghfﬁ;ldewpadﬂntéb; 1ﬂhaleatb& heweat i on has been
descri bed ab t e o] ther of, it is
appar ent thaﬁ&%%%MA ﬂ%% %gif&&gﬁ$ ?g%@égﬁd$g§ go aPr Onsgcan be nmade -
wi t hout depaﬁ@ﬁ*@ﬁfVQﬁhP?ﬁpaﬁﬁ@nhavengohbepEOMRQwhngedomposnnlon
Accordingly, it is intended to enbrace al |l such changes, nDdrfrcatrons and

vmraﬂonsthm fall wthin the
tex Paint Formulation Containing Zinc Oxide:

Ingredient Grams

10 Water 240.0
Hydroxyethyl Cellulose ' 6.0
Tamol 960 1 ' ) 6.2
Ethylene Glycol 50.0
Colloid 643 2 . | 2.0

15 Triton® CF-103 | 5.0
Potassium Tripolyphosphate ' o 3.0
Pigment grind: _ |
Titanium Dioxide (Rutile) B '~ 500.0
Aluminum Magnesium Silicate - 335.0

20 Attapulgite Clay : 6.0

' Zinc Oxide : 12.0
Aluminum Silicate 47.0
Propylene Glycol _ : o 68.0

- Let Down: | '

25 Water : 201.0
Acrylié Latex Emulsion 60.0% solids 760.0
Colloid 643 - : 6.0
Texanocl® 4 : | ' . 22,0
Hydroxyethyl Cellulose 2.5% in water 80.0

30 Ammonia ' : ' 0.5

~ Total Mass in Grams 2349.7



spirit ahd'broad scope of the appended clains. 30 _ The following
exanpl es- WOI8BMO¢nded to illustrate, but in no way Ii m't tm/smswasf "t he
present invention. W98/ 36904 -
PCT/ US98/ 01935 - 17-" COVPARATI VE EXAMPLE A Efflcacy of Zinc Oxide as an
Antimicrobial Against Mldewin an Acry#8t Latex House Paint In order to
test the effectiveness of zinc 5 oxide as an anti-nildew additive in a
| at ex house paint, the follow ng experinent was conducted. A paint was
prepareq having t he follomﬁng conposition: Latex Paint Fornulation. -
ggxl Ebng @?gr&l‘l‘%e pa:. t:egwla%ntapplled by brush in two coatg4q

Hydr oxyet hyl @&al umpedmed white pine substrate to de&e&mﬁ@ﬁol 960 1

g:g Eghyl$PFt§%%§%FF &Ee Ggatlng ‘supported the growth J% (Ea Iogd0643 2
Pot assi um Tri pol ghleosphdatiag. After four months of @umdépgnemungw nd:

Ti tani um Bi oxige %@%@E%?Mas_raggg 6n Sccordance gpélunlnunlwhgne5|um )

Silicate _ At t apul |te

6.0 Zi nc Oxi derocedure of ASTM D 3274-82 to a rating ofzso Al umi num
Silicate (moderate growth) . 47.0 Propyl ene @ ycol -
68.0 Let Down: 25 \Water _ 201.0
Acrylic Latex Emulsion 60.0%solids 760.0 :

COMPARATIVE EXAMPLE B
. Efficacy of Zinc Pyrithione in an

10 ' Acrvlic Latex House Paint

As another test of the effectiveness of zinc
oxide as an anti-mildew additive in a latex house
paint, the following experiment was conducted. A
paint was prepared having the following composition:

1s Latex Paint Formulation Containing Zinc Pyrithione
and No 2inc Oxide:

Ingredient o Grams
Water - 240.0
Hydroxyethyl CelluloSé : 6.0
20 Tamol 960 1 _ _ ' - 6.2
Ethylene Glycol _ 50.0
Colloid 643 2 .0
Triton® CF-10 3 .0
Potassium Tripolyphosphate .0

25 - Pigment Grind: _
Titanium Dioxide (Rutile) 500.

0

Aluminum Magnesium Silicate - . - | 335.0
Attapulgite Clay : 6.0
Zinc Pyrithione 48% Dispersion - : | 24.0

30 Aluminum Silicate o _ 47.0



~ Col | oid 643 ' ' 6. 0. Texanol [err]

- 22. 0 Hyquexysésny! Cel | ul ose 2.5%in water _ 809@;@998101¢§§rmn| a
0.5 Total Mass in Granms 2349.7 W08/ 36904 . -

- PCT/ US98/ 01935 - 18- The paint was applied by brush in tmo coats to an
unprimed white pine substrate to deteryg@ne whether the coating supported
the growmth of mldew on the coating. After four nonths of outdoor aging, 5
“"the growh was rated in accordance with the procedure of ASTM D 3274-82 to
a rating of 6 (noderate growth). COVPARATI VE EXAMPLE B Efficacy of .Zinc

" Pyrithione in an 10 Acry{ic Latex House Paint As another-
~test of the @ﬁ:‘bp@fﬂlewmédycoﬂ zinc oxide as an anti-m | dew addi&.iO/e in a

| at ex house painpowhhe follow ng experi nent was conducted. A paint was

- prepared haV|ng the fol | owi ng conposition: is Lat ex Paint Fornul ation’
Cont ai ni-ng ZWA&SPyrithione and No Zinc Oxide: |ngredient 201.0-

G ams Water perylic Latex Emulsion  60.0% solids 240. Gty dy oxyet hyl
Cel I ul ose 6.0 20 Tamol 960 1

6.2 EthyPeneCeljgdd 643 | - 50.0 Col9-# d 643 2
2.0 Trlton[eméka651@043 _ 5.2% Rot assi um

Tri pol yphosphat 3..0 25. Pignment Gind:
g0

droxyethyl Cellulose 2.5% in water
- Ammonia ' 0.5
' Total Mass in Grams 2361.7

10 - The paint was applied by brush in two coats to
an unprimed white pine substrate.to determine
whether the coating supported the growth of mildew
on the coating. After four months of outdoor aging,
the growth was rated in accordance with the

15 procedure of ASTM D 3274-82 to a rating of 8 (light
growth) . '

. EXAMPLE 1 -
Efficacy of Zinc Pyrithione and Zinc Oxide
' in a Acryvlic Latex House Paint

20 In order to test the effectiveness of the
combination of zinc oxide and zinc pyrithione as a
combination of anti-mildew additives in a latex
house paint, the following experiment was conducted.
A paint was prepared having the following

25 composition:

Latex Paint Formulation Containing Zinc Pyrithione
and Zinc Oxide: |

‘Ingredient Grams
Water g ' 240.0



. Titanium Di oxide (Rutile) s 500. 0 Alun1nun1Nhgne§|um

Si | icat e.WO98369%04 - . - 1335.0 Att apulgite Cay PCT/US98/01935 _
6.0 Zinc Py{|th|one 48% Di sper si on _ ~24.0 30 Al um num
Silicate 47.0. W98/ 36904 '
PCT/ US98/ 01935 - 19-. Propylene (Hycol--20- ; ' . 68.0
Let Down: Water - 201 0. Acrylic
Latex Enulsion  60. 0@6sollds ) 760.0 5 Col | oi d 643

6.0 Texanol[err] _ 22.0 Hydroxyet hyl
Cel | ul ose 5% in wa ﬁg 80.0 AnnDnla

0.5 Tot al Nhsgyﬁﬁoﬁyﬁ Yé3§f1%u}833 The pai nt was applledsby brush in
two coats to @mamohpoeoed mhlte pi ne substrate to determ ne whehar the .
coating suppo gd t he %ﬁ of mldew on the coating. After f ur, nont hs of
out door agi ng, Fo s rated in accordance with the 15° Brocedure

of ASTM D 32740820ud é4Baging of '8 (light growmh). EXAMPLE 1 Eff.i0cacy of

Zi nc Pyrithi o oZ|-RC de in a Acrylic Latex House Paint 20 In
order to %estg?ﬁgggffggtlgzgess of the conbination of zinc oxi eoand zi nc
pyrithi one asPatasstumafropodyphasphatedew additives in a | ateR-Rouse
paint, the fobkgmhag exRali; ment was conducted A pai nt was prepared haV|ng
the follow ng 2 osi tion:

Titanium Dioxide (Rutlle) _ _ 500.0
Aluminum Magnesium Silicate = ' 335.0
10 Attapulgite Clay 6.0
Zinc Pyrithione 48% Dispersion 18.0
Zinc Oxide ' 3.0
Aluminum Silicate ' 47.0
Propylene Glycol 68.0

15 Let Down:
Water T _ 201.0
- Acrylic Latex Emulsion 60.0% solids 760.0
Colloid 643 | 6.0
Texanol®. 4 . 22.0
20 Hydroxyethyl Cellulose 2.5% in water 80.0
| Ammonia . | _ 0.5
7

Total Mass in Grams 2361.
Footnotes _ '
1 An anionic dispersant, a product of Rohm and Haas Company
25 2 A defoamer, a product of Rhone-Poulenc Corp.

3 A nomnionic surfactant, a product of Union Carbide Corp.
4 A coalescent, a product of Eastman Kodak Company

The paint was applied by brush in two coats to
an unprimed white pine substrate to determine
30 whether the coating sUpported-the growth of mildew
on the coating. After four months of outdoor aging,
the growth was rated in accordance with the _
procedure of ASTM D 3274-82 to provide a rating of
10 (no growth).



Lat ex Paint Formul ati on Containing Zinc Pyrithione and Zinc Oxide:

| ngr.edi-ond 98/36904 - . - Granms \\y@fruses/0193s .
240.0 -~ W08/ 36904 _ . PCT/ US98/ 01935
-20- Hydroxyet hyl “Cel I ul ose ' '. ~ 6.0 Tanol 960 1

- 6.2 Ethylene dycol -21- _ 50.0. Colloid 643 2
+2.05 ~ Triton[err] CF-10 3 : ' 5.0 '

- Potassi um Tri pol yphosphat e : ' _ 3.0 Pignent Gind:
Ti tani um Di oxide (Rutile) . . 500. 0 Al um num Ivagnesi um
Silicate © 335.0 10 Attapul gite C ay

6.0 Zinc Pyrithi oRdUdarge s dihgh paints from the above jghyeg|nc oxi de

3.0 A'””‘““”b%ddﬁ¥§é3(Comparatlve Examples A and B and g&hébf@Opylene_
. dycol Wat er

15
201.0 Acrylid)Lyeze maingssh on dduss s‘%‘lﬁ%?srent Sectitns qf\é\gt%e Col | 0i d 643 .
6.0 Texanol [ gaide pine board to minimize the effect of usi®. 0 20

0
0’5 Tol oF eI P PRI e SRS TSNSt a pr oduct
of Rohm and et @drpammiPihatidrA aefxiaepys tricshetarsd Rwme- Poul enc
(Corp. 3 A ol Qe SHEAANA Prov di dila 0fr Y ALAR R dle Ko P
. 'growth of mildew on painted wood substrates, whereas
zinc oxide or zinc pyrithione alone'(Comparative
10 Examples A and B) does not provide such resistance.

EXAMPLE 2
Efficacy of Zinc Oxide in Avoiding
Yellow Discoloration Caused by
_ Exposure to Ultraviolet Light in
15 Pyrithione Containing Paint Bases

In order to test the effectiveness of zinc
oxide in avoiding, eliminating or reducing yellow
discoloration caused by ultraviolet in a pyrlthlone-

, containing paint, the following experiment was
20 conducted.

Two samples of an aqueous latex paint
formulation (below) containing zinc pyrithione and
one not containing zinc pyrithione were'applied to a
panel and eprsed in a QUV weatherometer for 500

25 hours. The yellowness index ("YI") was measured at
time zero and after 500 hours of exposure. The
~difference in YI for the paint without zinc
pyrithione after 500 hours of exposure was an
~increase in yellowness of 1.34. The difference in
30 YI for the paint with 0.3% by weight of active zinc
pyrithione was an increase of 3.68, indicating an



- 98/ 36904 .

4 A coal escent, ‘a product of Eastman Kodak Conpany The paint was:applied by
brush-in- Wwomssessds to an unprinmed white pine substrate to gerfs08/0193s530°
whet her the.coating supported the growh of mldew on the coating. After-.
four nmonths of outdoor aging, the growth was rated in accordance with the.
procedure of ASTM D 3274-82 to provide-2R+ating of 10 (no growt h). WO
o . PCT/ US98/ 01935 -21- Al
three of the paints fromthe above three exanples (Conparative Exanples A
and B and Exanple 1) were painted on three different sections of the sane
pi ne board to mnimze the effect of using 5 di fferent pieces of wood.
Exanpl e 1 denBRSTRAEEs ith¥LliRpWingnHin SPOPWEe SondVpWdithhitd®e and zinc.
oxi de suitabl paphevicdetaioiay escShyraenionene growh of nildew on painted
wood substrates, whereas zinc qQxide, or zinc rit.hi one al gne (Conparative
10 Exanples A an °B?aﬂgé§5n % 6?59i852§Efﬁ£¥§?P§F§n08:5 XRVPLE 2° Ef fi cacy
of Zinc i dezincAosidenga¥ebddedD sThleoditfiferebaesded WY Expothiee to
Utraviolet Light. ip. . Pyr.i thi nt.ai 0l Pai Bases In
order to ?estbggétepfde:glﬁl\?eﬁégsc Vr%%&ogl)% 8%%1 %%aéac%:e%%,e gllr}tr% nating or
reduci ng yel | aterrs&80ohauirsn ofaexpdsiyreulity avidlVeweathe rpmeitielri.one-
contai ni ng paipfk, gl ¢ ekehl@Wi R0 yeX RSk IR faa%2@harC padaledq Two sampl es
of an aqueous [ atex palint fornulation el 0 contalnln% zinc pyrithione
and zinc pyrithione was 0.19 after 500 hours o

exposure. This result demonstrates that zinc oxide
10 will prevent the development of yellow color in a
paint that contains zinc pyrithione when the paint

is exposed to ultraviolet light.

Latex Paint Formulation with and without pyrithione

Ingredient A B
15 Water 103.0 grams 103.0
Hydroxyethyl Cellulose _ 2.5 grams 2.5
Tamol 9601 12.90 12.9
Ethylene Glycol e 18.00 0 18.0
Colloids 643 2 2.0 2.0
20 Nuosept 95 3.00 3.0
Potassium Tripolthosphate - 2.0 .0
Pigment Grind: :
Titanium Dioxide (Rutile) : 200.0 200.0
Sodium Potassium Aluminum Silicate 225.0 225.0
25 Attapulgite Clay 4.0 4.0
Let Down: . '
Water : ' _ 50.0 50.0
Acrylic Latex Emulsion 63.0% solids 260.0 260.0
Colloids 643 4.0 4.0
30 Texanol® 3 | - 12.0 12.0
Hydroxyethyl Cellulose 2.5% in water 132.0 132.0



one not containing zinc pyrithione were applied to a panel and exposed in a .-
QW weatyhehgagoer for 500 25 hours. The yel |l owness i ndggrmisodorpssnas -
nmeasured at time zero and after 500 hours of. exposure. The difference in VI
for the paint wthout zi nc pyrithione after 500 hours of exposure was an
increase in yellowess of 1.34. The dpfference in 30 Yl for the paint
with 0.3%by weight of active zinc pyrithione was an increase of 3. 68
‘indicating an-. W98/ 36904 '

 PCT/ US98/ 01935 -22- increase in yellowing on exposure to W with the pai nt
cont ai ning zinc pyrithione. T6 sanples of each of these paints, 0.5% of '
zi nc oxi de waometded. The difference in Yl. for the 51.paint Wi t hbu® zi nc
pyrithi one waggnan pyaG8asmd 488 HildlerAQ10urs of exposure in a QW

- weat heronet er. The ifference in_Yl "for the pal nt that contained zinc

pyrithi one was 0.19 after 50Fqtdr Mass apGxame Tk -4esult He¥Dndtrates
“that zinc oxide 10 = wll prevent the devel opment of yellow color in a

pai nt that contains 2| nc p | th| one en the a| nt i s exposed to

ul traviol et PyKCO SFade V‘!‘A;t |Bon2\m HRAPhAut>BYri t hi one

"I ngredi est zinc oxide dlsper51on was addéd for compaiiﬂéith&hter

1103. 0 grams %r%ilowl_%dr %)%y%amﬁt Sty Q3 Pdléué:d\out 21nif)©r3é2rh [ ams 2.5

Tanmol 9601 e dycol
18. 00 a$8 sem@elrigieds 06:4®a;ge 23 lines 3-10. : 2.0
20 Nuosept 95 3. 00 3. 0 Pot assi um
Tri pol yphosphat e ' 0 2.0 :

- EXAMPLE 3

Efficacy of Reduced Amounts Zinc Oxide in

10 Avoiding Yellow Discoloration Caused b

Exposure to Ultraviolet Light in
Pyrithione Containing Paint Bases -

To determine if a lower concentration of zinc

oxide could be used to provide effectiveness in

15 avoiding, eliminating or reducing yellew

- discoloration caused by ultraviolet in a pyrithione-

containing paint, the following experiment was
conducted; Following the procedure of Example 2,
two paints were prepared as follows: to Example 2

20 were prepared as follows:

Ingredient B
Water ' : ' 103.0 grams 103.
- Hydroxyethyl Cellulose , 2.5 grams 2.
Tamol 9601 . _ 12.90 : 12,

0
5

9

25 Ethylene Glycol . 18.00 18.0
| .

0

0

[

Colloids 643 2 2.0
Nuosept 95 : '3.00
Potassium Trlpolyphosphate . 2.0



Pilgment Grind: Titani um Di oxi de (Rutile) ~ 200.0  200.0.

- Sodi um-PeVASBEMMAl umi num Silicate 225.0 225. 0 PET/USIAIINI gi t e
‘Cay . = o 4.0 - . 4.0 Let Down: Water o
50.0 - 50.0 Acrylic Latex Emul sion 63.0% solids 260.0 260. 0.
Col | oi ds 643 o S -244. 0 4.0 30 Texano[err]
3 - 12.0 12. 0 Hydroxyet hyl Cellul ose_:
2.5%in water 132.0 132.0. WD 98/ 6904 :
PCT/ US98/ 01935 - 23- Anmoni a - 1.0

1.0 Zinc Pyrithione 48% er Di spersion Total Mass in Ganms 1031.4
1037.4 To 200 Pg‘r%?ﬁ?"bf%‘iuJA and B, 2.00 grans of a 50%5 zinc oxide
di spersi on wa<riatkeidid @icoigar (Rgeih=) yel | owi ng of 20yds with ze. v t hout

zinc pyrithiong iz 23,14 3- 10. LE 3 i cacy of

Reduced Anmount soﬁslﬂi%%sesaﬁ%m %glm%m%l chal?tl ng @e ‘ow Di scoF%%%t(?on .
- Caused by Exp@sirapulgite rédawl et Light in Pyrithione 4dhtaini ng Phi®t '
Bases To detergine dfide ! ower concentration of zinc oxg de could be;uyged to
provi de effectiveness in 15 avoiding, elimnating or reducing yellow

di scol orati on 8RBy ultraviolet in a pyrithione- containing paint, the
foll owi ng expgjduemt was conducted. Follow ng the praggcafure of EB@nple 2,

two paints vverecxpy[e ared as fol] ows: té)3 -I%(grg)olleigs 202 wer e prepéelsr()efjoas

fol | ows: A 1lic Latex Emulsion 60.0
Colloids 643 _ 4.0 4.0
10 Texanol® 3 12.0 12.0
Hydroxyethyl Cellulose 2.5% in water 132.0 132.0
Ammonia _ : - 1.0 1.0
Zinc Pyrithione 48% Dispersion 6.0 6.0
Total Mass in Grams 1045.4 1049.4

15 Footnotes

1 An anionic dispersant, a product of Rochm and Haas Company
2 A defoamer, a product of Rhone-Poulenc Corp.
3 A coalescent, a product of Eastman Kodak Company

'Films from these paints were exposed in a QUV

20 weatherometer for 72 hours of continuous light with
UVA 340 bulbs. The YI index was measured at that
time and the difference from the YI at time zero was
as follows:

I

25 Paint Sample A o 1.35
Paint Sample B ~0.76

_ The results provided in this example
demonstrate that less than 0.2% of zinc oxide in the
formulation will result in a reduction in yellowing_

30 caused'by uv exposure; Adding an additional 0.4%
zinc oxide for a total of 0.6% by weight resulted in
an even greater reduction of UV induced yellowing.



Ingredlent A - B Water

103. 0 gor 0 droxyet hyl Cel l.ul ose - .5
Tamol Gang ussiiad ydroxyethy 12.90 12. 9"‘2‘%’%5%?%?5{@%
dycol - ' - 18. 00 ' 18.0 Colloids 643 2
2.0 2.0 Nuosept 95 _ -25- : 3.00 - 3.0
Pot assi um Tri pol yphosphat e 2.0 2.0 W08/36904
PCT/ US98/ 01935 -24- Pignent Grind: Titanium Di oxi de (Rutile) -
200. 0 200. 0 Sodium Potassium Aluminum Silicate = 225.0 _
225.0 Attapulgite ay 4.0 4.0 5 Zinc
xi de : EXAMELHE 4 - 6.0 Let Down: vater

: 0,
ggooo Col | oi dg"o Acrr?élt'lo Latfeﬁluréubs's%%lo%satol/oonsO |ds 2@0 tQh 0 10
Texanol [err] 3 Presence of Pyrithione and Fe#?i@ Ion In al2.0 -

‘Hydroxyethyl Cellulose 2.5%in wap 38a0e 132. 0 Ammmoni a
ﬂ%%a%rsper3|on

1.0 : 1.0 Zinc Pyrithione _ _ 6.0
6.0 Total Mass in G ans 1045.4 1049. 4 15 Foot notes 1 An anlonlc

di spersamt, a pro@gﬁldgcgayﬁngyﬂélgﬁgaépﬁpthéﬁﬁgegﬁg a product of

 Rhone- Poul enc r 3 A cCoal escent, a product of Eastnan Kodak Conpany
Films fromt & @%HQRSQﬂH%§43 5&§F|Q¥%§Q§ﬁﬁzﬂf fewethekoreirr for 72

hours of contsodiens gyhghthiwireh ddvik a340 di I dasintTeaods | ndex was measured at

that time and theIdlff%Veern%e frorgt ee\gftat tivr[eenezs(’as(oo z:.nc

ox1de in eliminating or reducing blue color caused
10 by ferric ion in a pyrithione-containing paint, the
following expériment was conducted.

Two samples weighing 150 grams each of below
agqueous (latex) paint formulation containing sodium
pyrithione and zinc oxide were placed in plastic

15 cups. A wooden tongue depressor was then dipped
into each sample and then allowed to dry to provide

- a control or "blank" comparison. Ferric-chloride

was then added to each sample to provide a
concentration of 64 ppm of ferric ion in each

20 sample. Tongue dépressor'coatings wexre taken to
provide a bagis for comparison. No'diséoioration
formed in the paints themselves or the dry films of
the painted tongue depressor. |



as fol lows: VI 25
Sanpl e BWO 98/36904

Pai nt Sanple A

1.35 Paint

0.76 The results provi ded in this mmswoms

denonstfate t hat

resul.t
addi ti onal
even greater

a total=-4% 0
reduction of UV induced yellomﬁng

caused by UV exposure.
0. 6% by wei ght
WD 98/ 36904

| ess than 0.2% of zinc.oxide in the fornul ation wll
in a reduction in yellow ng 30
0.4% zi nc oxide for

Addi ng an'
resulted in an-

PCT/ US98/ 01935 -25- EXAMPLE 4 Elimination of Blue Discol oration Caused by
the Presence of Pyrithione and Ferric lon In a Paint Base 5
of zinc oxide

- ferric ion infsodium nm.t.mmﬁ...s;pa&.aa.mgsm....pm.m.tneb@sge.m..ien order tfo test

the effective

-containi n¥*Maint _the f

-Efficacy
e of

| or

caused 10 bl ferric i oled™a pyrithi | | owi ng
experi ment wa@nduct ed. Two sanpl es weigleé ng 150 gr ans each of Igel ow
aqueous (I at e arnt_tornul at 1 on cont ai zinc
: ydraxyethyl cellulgse . -
oxi de were pl _ was t hen
di pped i n6o efadmassrpl e and then all owed 4D dry to provide a contnol or
bl ank" conp ek gy’ ! € chl'oride wasjthen added to each sanplejto
provi de a con : e.
Tongue depr esfGsioic @2t i ngs were taken tol 20
IrTrilonO CF-10" 50 “
ll sodium pyrithione 40% active 3.0 _ "
10 “ potassium tripolyphosphate 30
Pigment grind: '
titanium dioxide (Rutile) 4240
aluminum magnesium silicate 2280
attapulgite clay 3.0
15 zinc oxide 50.0
aluminum silicate 100.0
propylene glycol 68.0
Let Down:
water 84.0
20 acrylic latex emulsion  58.0% solids 700.0
Colloid 643 6.0
Texanol®* 1 8.-6
hydroxyethyl cellulose  2.5% in water 2364
Total Mass in Grams 2412

'An anionic dispersant, a product of Rohm and Haas Company
A defoamer, a product of Rhone-Poulence Corp.

’A nonionic surfactant, a product of Union Carbide Corp.
‘A coalescent, a product of Eastman Kodak Company



'provi de a basis for conparison. No di scol oration formed in t he paints
t hensel- \nggg@we dry films of the painted tongue depressgipysognfflsd8/ 36904
.PCT/ US98/ 01935 -26- Latex Paint Fornulation Containing Sodium Py\rplgt hi one

and Zinc Oxide: Ingredient - G ans
wat er 27— 240. 00 hydr oxyet hyl

cel lul ose _ 6.0 5 Tamol 850"

14.2 Ethylene dycol o o ' 50. 0 Col | oi ¢
643[[err] 2.0 Triton[err] CF- 10[err]
5.0:sodi um pyrithi one 40% active . 3.0 10 :

" potassi um tri pol ypeodphas a comparison, two samples 3w@ighimenl5Qri nd:

't'ta“'U”‘d'0§f¥héféadﬂfaf below agueous (liﬁﬁf aif4. 0 al um num
magnesi um si I'T cate ttapulgl te clay

3.0 15 ormgLﬁ;xgn(antalnlng sodium Pyrlthlone and no zinc. 50.0

: _alunlnun1S|Hd§ya% were placed in paper cups. A woodéR foRb@pyl ene glycol

680LetD0 84020

acrylic Pat \é%eé’ﬁiﬁssq% was dhen,dipped into ‘each samplp) andothend 643
6.0 Texano[ebﬂhowed to dry to provide a control or "blank"8. 6 hydroxyethyl
cel | ul ose 5%.i.n vvat

2241. 2 [err]/ffrs?r?r‘—ﬁrd"r‘is ¢ 'di spferrrslacntcmozblr%%uc?s %ﬁ%s%lg%%g npany
[err] A def oamemple progustvisie mmmmmﬁ) 68/ppronvbHni ¢ surfactant,
- a product of £ni,qn. GaIPIge 0P ‘sample. The ‘comparison coatings
| 10 on the tongue depressor were visually observed to

provide a basis for the comparison. After 30

minutes a bluish gray discoloration formed in the

paints themselves and the dry films of the painted

tongue depressor.



4A coal escent, a product of East man Kodak Conpany WO 98/ 36904

PCT/ usgszvmsw»w? Next, as a conparison, two.sanples \/\/elrgj'nrms)smmsgrarrs
each of "bel ow aqueous (| at ex) paint f or mul at i on:cont airni ng sodi um
Pyrithione and no Zinc. oxide were placed in paper cups. A wooden’ tongue 5
depressor was then dipped into each sam®®e and then allowed to dry to
provide a control or "blank" conparison. Ferric chloride was then added to
each sanple to provide a concentration of 64 ppmof ferric ion in each

sanpl e. The conparrson coatrngs 10 on the t ongue depressor were .visually
observed to p bl ui sh
gray di scol or gtion for jRdeulirsfiiRd bl SAGHPRhNESAAL e dry filjs of the
pal nt ed t ongu ucpl cSSOo1— WO-98+3690 .
PCT/ US98/ 0193% - 28- | at eJeemistnt For nul atli on_Cont ai nion@ Sodi um _Pyrll t hi one
and Zinc Oxi d¢:w.kngredi ent 24000 ' G ans -
wat er ’ —Z2740 00 hydroxyjet hyl
cel | ul ose hydroxyethyl celiulose A% 5 Taml R':.ﬂ[ arr
14. 2 Et hylsene | Gt 142 50.0 Col Ipid 643"
2.0 Triton[er T JUTTETT] w0 5.0 sodi um
pyrithione 40Hﬁ£ﬂi‘iﬂé‘ —3-0-10 potasiki um
t ri pol yphosphgtoetoid 643" 203. 0
Triton® CF-10" . 50
sodium pyrithione 40% active 30
10 potassium tripolyphosphate 3.0
Pigment grind:
|| titanium dioxide (Rutite) 4249
“ aluminum magnesium silicate 228.0
ll attapulgite clay 30
15 l aluminum silicate 100.0
propylene glycol 68.0
Let Down:
water 84.0
acrylic latex emulsion 58.0% solids 700.0
20 Colloid 643 6.0
Texanol®” 18.6
" hydroxyethy! cellulose 2.5% in water 2364
Total Mass in Grams 21912

An anionic dispersant,
‘A defoamer, a product of Rhone-

a product of Rohm and Haas Company

Poulence Corp.

A nonionic surfactant, a product of Union Carbide Coxp.

|A coalescent,

a product of Eastman Kodak Company



.Pignent grind: titanium dioxide (Rutile) 424.0

al um nuwowagesss um si | i cate S 228. (}cqmsgg/dhggt e clay
3.0 15- : alum num silicate : - 00.0
propyl ene glycol - _ . 68 0 Let Down: mater
84.0 acrylic latex emul sion '58. 0%-36l-i ds - _ 700. 0 .20
Col | oi d 643 : 6.0 Texanol [err] -

~ 18.6 hydroxyethyl cellul ose 2.5%in water ' - 236.4 Total “Mass
in Gans : : 2191.2 5An anioni c dispersant, a product, of Rohm -

and Haas Conpany [err]A def oaner, a product of Rhone-Poul ence Corp. 7A -
noni oni ¢ surfactant, a product of EXAMBLEAS® bi de Corp. [err] A coal escent, a

-product of East .
PCT/ US98/ 01935 %%m%nm%ﬁmﬁm“m Srerge BSOSt Sn Caused by

‘the Presence oBXBgench d ] 2 L0

in elimnating blue 5 coloratlon caused by the presence of ferrlc fon-in
zinc pyrithione containing paint. In the presence of ferric ion, zinc
pyrithione- cont af ﬁfhﬁaﬁﬁlﬂg %bﬂio@¥%¢%néna?%bm%%ﬁﬁéﬁgtB B&rn blue to gray,

al t hougls at ébI%&%tﬁbﬂM@éuéedebyhﬁhelﬁresdhdetBE 8€€ri8 ion in
- pyrithione- contalnl$gﬁﬁa Ints. ge rcent aﬁueous zinc pyrithione was added

._ to a white 't Bh %%ﬂ?afﬁ%ﬁa NHGPRENE - zi nc oxide to provide a |evel

of 3000 ppm of ziIw phyeiphesesmcenof ferric ion, zinc pyrithione-
' containing paint compositions also tended to turn

blue to gray, although at a much slower rate than
10 did the sodium pyrithione-containing paints.
48 percent aqueous zinc pyrithione was added to
a white paint which contained 1.0'percent zinc oxide
to provide a level of 3000 ppm of zinc pyrithione in
the sample. Ferric chloride was then added to -
15 provide a concentration of 64 ppm of ferric ion in
the sample. Upon standing for a month, the paint
- was found to have no discoloration. ' '
. When this'composition is'painted over bare
steel or copper, no discoloration is detected. This
20 result is surprising, since the copper would have |
been expected to turn the paint a greenish color,
and the steel would have been expected to turn the
paint a bluish color.
_ As a comparison; 48 percent agqueous zinc
25 pyrithione is added to a white paint’ containing no .
zinc oxide to provide a level of 3000 ppm of zinc
pyrithione in the sample. Ferric chlbride is then
added to provide a concentration of 64 ppm of ferric
_ ion in the sample. Upon standing for a week, the
30 paint is found to turn bluish in color.



the sanple. Ferri ¢ chloride was then added to 15 provi de. a concentration

of - 64 ppmwved 9838964 c i on in the sanple. Upon standing for’armmnﬁb&Mﬁhs’paint-3*f

was foound to-have no discoloration. Wen this conposition is painted over-. .
bare stéel or copper, no discoloration is detected. This 20 result is
surprising, since the copper woul d have3dBeen expected to turn the paint a .
greeni sh color, and the steel would have been expected to turn the paint a
bl uish color. As a conparison, 48 percent aqueous zinc 25 pyrithione s
added to a white paint containing no zinc oxide to provide a |evel of 3000 -
ppm of zinc pyrithione in the sarrple Ferric chloride is then added to
provi de a concentration of 64 ppm ofEZAMBLEE 6 on in the sanple. Upon '
standing for a vx@&lbcédbe £ tHAigmdvall @Nbisdistidd addedol or. VO
98/ 36904 - Cn s 1935 - 30- .
EXAMPLE 6 Process . ©ODhe Presence
of Pyrithione and Ferric lon rnwwad’—]:hmmﬂ (!?:mi:l 5 48 percent
aqueous zinc pyrithione.was added to a white paint sanple to provide a

| evel of 3000 ppm of zinc pyrithione in the sanple. Ferric chloride was

t hen added to pr ovi@Ba pemrderﬁqw@m zxinc‘z@mmlmiom@rwas: added nto he

sanpl e. Upon ‘;{@ep‘gl Sofcfﬁ%t furn bluish |
incolor. To t |s p0| réé’%n%‘%;a rcent % pp ?ég%\%c su eﬁevas added
and the paint %sznmqwnﬁhlaormmné'she maeple; t tFepriorchlraidet i onal 5
mnutes it WaSyas then added to provide a concentration of 25 ppm

of ferric ion in the sample. Upon standing for two

10 days, the paint was found to turn bluish in color.
To this point 0.007 percent (70 ppm) of zinc-éulfate_
was added and the paint was mixed for 5 minutes.
After sitting for an additional S minutes it was
observed that the paint had whitened and the bluish

15 color was no longer noticeable. The addition of the
zinc sulfate to this paint had removed the blue
color which was formed from the addition of zinc
pyrithione and ferric chloride.



observed that the paint had whitened and the bluish 15 . color was no
~1onger. ngjo 69589b£. The addition of the zinc sulfate to tHSApsysiioshad
. renoved-the, bl'ue.col or which was fornmed from the addit.i on of -zinc .
pyrithione and ferric chloride. -31- WHAT IS CLAIMDD IS: 1. An aqueous

coating conposition being a paint charagerized by: 5 - aj water, b)) a
- base nmediumbeing -a resin selected fromthe group consisting s delt¥las Been Replaced

al kyd, epoxy, acrylic, polyurethane, polyesier resins an contpe

t hereof. 10 c) a pyrithione salt, mﬁnSﬁ&Bqu\sdﬂﬁ ﬂr om%ﬂéumn"”m"

based upon the wei ght of the conposition,|and dgprACED oxi dg co |

- sel.ected fronWHAZ GSnCIAIMEBS ISuit abl e f ob—patAt—rrETOTACIUre at a o
~concentration of fromO0.001%to 10% based upon the 15 wei ght of the coating
conposition. 2. The coating conpgsition of claim]l characterized in that
sai'd zinc oxi de | 3NpAEYERUS] FOaR 1RG0 GRIPEEitiem Gherantesiznd ;hysed upon

- the wei ght of céfAthhaiggat i ng conposition. 3. The coating conposition of
claim1l characteriz?d In that said zinc oxide is present in an anount of
~from 0.02%to 0. 5% b¥8&& upon the wei ght of 25 the coating conposition. 4.

The coati Bg conposbti anbakecmadduh,characteri zed in that said zinc oxide is

present in an amuny of (191.0:082%:18, 0127 3364A1PRE ERGmeT Ot of 30

-the coating conposition. -

s ' 0.01% to 2.0% based upon the weight of the

composition, and

_ d) zinc oxide at a concentration of from 0.001%
10 to 10% based upon the weight of the coating
composition. '

2. The coating composition of claim 1
characterized in that said zinc oxide is present in
-an amount of from 0.001% to 3%, based upon the -
15 weight of the coating composition.

3. The coating composition of claim 1
characterized in that said zinc oxide is present in
- .an amount of from 0.02% to 0.5%, based upon the
- weight of the coating composition.

20 4. The coating composition of claim 1
- characterized in that said zinc oxide is present in
an amount of from 0.002% to 0.2%, based upon the
| weight of the coating composition. '

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

' *=  C L M S * I



- 31/ 1- PCT/ US98/ 01935 PCT/ US98/ 01359 5. The coati ng conpositibn of claim.
1 charact®™Q98&d9G4n t hat said coating conposition conprisesparigbyem®ss | atex. -
-32- 6. “The coating conposition of claim1 characterized in that said :
conp05|t|on additionally contains a co-biocide selected fromthe group
consi sting of "i odopropynyl butyl carbamat32"1PBC'), n- 5 octyl

i sothiazolin-one ("OT"), nethylene thiocya CMIC') '

t hi ocyanonet hyl t hi o benzot hi azol e (" TCMIB"), THSMEY'HKSE‘BEENT‘ dazole -
("TBZ"), benzinidazolyl carbam c acid met hyllest er REBIBENy) . trijazol es, such
as chl or ophenyl et hyl thylethyl triazole i tuted
trjiazines such as Fertn§8t9PQHFHS 69@P95P5ﬁ9paﬁﬁn§1ﬁémh9Ith|o s-triazine,

and di chl orophenafadtaﬁIaysaumathaedsaQabbeapberie1bheéaait13na&1 rocess for
inhibiting dry fi t on rithione- contalnlng coating -

0
conposi tion be?ﬁﬁéﬁlﬁﬁlﬁtc8oﬁbPF§ ﬁgsﬁlFSEFﬁ %EP@CFE& gFSHPt he group
consi sting of aongistahgydf ‘epdepropenyli butpluebbaceegr nppcand

mb Lon,kei bl I i ol
20 11 ght Hegraeereh SPOEnthREhRrBher 2 O RTn L bRIER € i ped by

i ncor por ati ng ¢h1©czandteoéfMﬂ§"tonpbsocyenoaﬁthYREhnove amount of a zinc
conpound Se'eQE@HzéfﬂﬂhEBfegq9¥@Mf§n§'SEhEQzBiyi'Bgnﬁﬁ%iaagélgrgan'C aci ds,

zinc salts of |nor ani c_aci ds,
("TBZ"), ben21m1dazolyl carbamic acid methylester

("BCM"), triazoles, such as chlorophenylethyl

10 dimethylethyl triazole ethanol, substituted
trjiazines such as tert-butylamino cyclopropylamino
methylthio-s-triazine, and dichlorophenyl
dimethylurea, and combinations thereof.

7. A process for inhibiting dry film-

15 discoloration’ of a pyrithione-containing coating
composition, attributable to ultraviolet light
degradation of said pyrithione, which is
characterized by incorporating into said coating
composition an effective amount of a zinc compound

20 selected from the group consisting of zinc salts of

organic acids, zinc salts of inorganic acids, Zzinc
hydroxide, zinc oxide, and combinations thereof.

8. The process of claim 7 characterized in
that said zinc compound is selected from the group
25 cqnsisting of zinc oxide, zinc hydroxide, zinc
acetate, zinc sulfate, zinc chloride, and
combinations thereof.
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25 hydroxide, zinc dxide and conbi nations thereof, said zinc cénpound

bei ng enwW@ysskoo sai d coating conposition in an am)unt ofpéf,gggs;alggl%to _
10% based upon the wei ght of the coating. conp05|t|on .30

process of claim 7 characterized in that said zinc conpound iS—S
fromthe group consisting of zinc oxide3-zi nc. hydroxi de, 2|nc 1
sul.fate, zinc chloride, and conbi nati ons tEfmgoéHEET HE%EE g‘[ﬁ
process for

antim crobial conposition being a paint co

! ecte nrl

renovi ng an undesi rabl e discol

G

- the group consisting of vinyl, alkyd, epoxy, acryllc 5 pol yester
‘and conbi nati ons tﬁerebfPr@GFﬂscﬁﬂpoSEmDUnngonnaundag1aabﬂssoIved nmet al

sel ected frongifecDbLaP: SANSH Shh Ndy Géo&éréhﬁlh%r of1l ic ion, and

conbi nati ons thereof,  and containing

| one

és

en Re

r esi ns,

contacting s FARRPHOLPR | SANERIDERE @ %%ﬁﬁolﬁﬁdlﬁeﬁaﬁnpén amount at | eas
equal to the We@ffﬁm¢m8§ﬁbﬂpdcaﬁé@étiﬁ§ bh §ék9160%93't'0n

wher ei n

>

9CPREAABEBE| zed i n

i on

S characterlzed by

t

id amount of said.zinc ion is m and 10, 000 ppmin
sai-d conposi tTHF+G5ron, and gp #ﬂ%tb?ﬁﬁe§§e5?°%raFﬁB

‘that said zi yridthijome| dealidly iscohpoaatenizedt bysebftaegpasgi tion a zinc

zinc salts of

d I f. | t f d
O e

conbi nat i ons &thekeagt aqual Aifp iR OABOAML | <nfC$@bdadilssa1veg memaﬂm tion,

characterized &y gitddid demnsddi€aSy. and. protected agai nst di scol orati on
attributable to the presence of 25 pyrithione therein, said conpos

bei ng sel ected

10

15

20

25

30

10. The process of claim 9 characterized in
that said amount of said zinc ion is between 100 ppm
and 10,000 ppm in said composition.

11. The process of claim 9 characterized in
that said zinc ion provided by incorporating into

‘said composition a zinc compound selected from the

group consisting of zinc salts of organic acids,
zinc salts of inorganic acids, zinc hydroxide, zinc
oxide, and combinations thereof.

12. An agueous antimicrobial coating
composition, characterized'by antimildew efficacy

- and protedted against discoloration attributable to
' the presence of pyrithione therein, said composition
- being selected from the group consisting of water-

based paints, adhesives, caulks and sealants, and
combinations thereof, said composition characterized
by containing water, a pyrithione salt or acid, an
organic base medium and a zinc compound, said zinc
ion being present in said composition in an amount
of from 0.001% to 10% based upon the weight of the
coating comp051t10n

[
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fromthe group consisting of water-based paints, adhesives, caul ks and
seal ant-s;wee/36%4bi nat i ons t hereof, said conposition char aadgusssemlsy = _
containing water, .a pyrithione salt or acid, an organie base 30 nedi um and "
~a zinc conpound, said zinc ion bei ng present in said conposition in an
amount of from 0.001%to 10% - based4mpon the weight of the coating :
conposi tion. -34- 12. A coated substracrﬁHs % 56%31 ubstrate selected

- fromthe group consisting of wood, netal , tes and

conbi nati ons thereof, and a coating on shid_ s LABED: . saild coating . _
characterized 5 bg pyrithi one and a zi nc conpound selected fromthe group.
consisting of zind salPsCSPtSﬁg§HP5t§éFGSCOEPﬁéséaﬁt§ §1bBREAESNI ¢ acids,

zi nc hydr oxi deleatea (ﬂtbd\ethendrqusbbaﬁtsueaangherfe%od\g\hﬁ\eeen sai d zinc
conmpound i s Eé %g in,.s |d coatin n unt gL fro 0.0 1@6to 10 10%
based upon t }§h§u85 £RESE0a P QCSEEﬁ +P81. eredt, and a

coating on said substrate, sald coating

'S5  characterized by containing pyrithione and a zinc
compound selected from the group consisting of zinc
salts of organic acids, zinc salts of inorganic
acids, zinc hydroxide,_zinc-oxide, and combinations
thereof.

This Sheet Has Been Rep

[T

*x € L M s *



