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WD 2007/ 061546 PCT/ US2006/ 040961 PAI NT CONTAI NI NG
METAL SALT OF PYRI THI ONE AND CUPROUS OXIDE 5 FIELD OF
THE | NVENTI ON [0001] This invention relates generally

o AMdehAY! i ng paints and paint bases with ippreyRds0409s1
storage stability. Mre particularly this invention

relates to a stable and gel-free antifouling paint

parl cBRem R MR G SROME AN G TR v Oy

a nmetal salt of pyrithione and cuprous oxide is known
as an excel |l ent biocide conposition in antifouling

pai nt fornul ati ons. However, 15 paints containing
Sommer ci al gr aded IEED G THESVENTION, 1 i {hi one such as
zinc pyrithione and cuprous oxide have been known to

t hjoob N, mlu%ﬁﬁ@;t 1R1ads ggﬁéra]ﬁuwaﬂﬁfomﬁg"rp&la@h@m ﬁﬂt%ases

storage of th Pal nt. Such gl oneration or tion

with p@mwe%stvmg%@n iyt dorg ea@f-%ieﬁ Y thisinyetion slates b%m%ndf
t
gel-fig BRI fuittind BfinPBisP bndk pORsRlor BARAL VLS| O

hydr ol ysabl e acryl ate resins 20 are present in paint

fornul ations waldk GROONDYOF THEOAS/IRGAIENIPr Ous oxi de,

viscosity increases and aggloneration and gel ation
becone problematic during the fornulation and st orage

of [90R2] pailhe comm@t@wé amnctal selt off pyrighipnequdcuproup oxide 1s
kncv&? refxcéﬂe ?el Snlpbsitidh Wélﬁff&mn%?ﬁnﬂ ForAbRHeA TR er,

In ant ng ‘pai nt and base fornul ations.

Pmﬂ{s@ﬂmﬂﬂmﬂﬂmmey@dtmdeaef yital salts e’épmhlan%such @avaing pyrithione
B

storago of ths paial), VLR agglémétaloB dtgeldiod $é}ml¢§3ih ot stdrage Stabitity, and
00 e use and, nmechani.s he instability
decrtapg L e et FaB At BF Pt or SUPPRGbal ncs
cont ai ning hydrolysabl e acrylate resins and the

coffdht i Speaficatiyyit hastheen notedwhemerttain hyidenlxsablei aaléflﬁlﬁi%ﬁéms

t b 1e
e BB S AL R 2B DU BRSO
mcreaﬁwundtaggsmanadomggl mloaﬂoe@bmmbleﬂnm duﬂna\ﬂqumathula'yoro&nd

t f d
storag B B eihs Evasp -l e R s Bt SRR 2 A B S
resindiabdlconmBéry Gsedth Bietifouling paint and paint base fonnula’uons

[0004)  Hydrolysable acrylate resins are known to gradually undergo hydrolysis
underwater to form a coating film on a surface as described in U.S. Patent Nos, 5,080,892;
6,458,878; 5,332,431 and 4,898,895,

[0005]  The cause and mechanism of the instability problems associated with
antifouling paints containing hydrolysable acrylate resins and the combination of zine
pyrithione and cuprous oxide have not been clearly understood. Suggested causes include
low quality of zinc pyrithione with high content of impurities and agglomerated particles;
low quality of cuprous oxide with higher content of copper metal and copper ions; or

chemical reaction of zinc pyrithione with cuprous oxide.
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patents have di scl osed vari ous approaches in an effort

to address the gelation problemthat exists in paints
wOYosr/gsifag zinc pyrithione in conbination w bbr/Us2006/040961
cuprous oxi de. For exanple, U S. Patent No. 5,112,397

di scl oses a process for providing a

IR, et utems DS RO SR BB I e
addréds %@@eﬁt{oﬁq}r@%ﬁmapaagmm pRirité Qohtdifing Qﬁc PitAlone in

However, this process is dependent on ingredients such

combinatigs Witkeunrausioxide AHen exampis UyS. PateneNorhiA 197 slifclees a

procflsFafiib iR el AR SN, AR RS Monear -
5  estenifisslovoddgesia iperderde smpdrbihe dcmdlgﬁbtlwgmm*@orptp the paigne
o0, BPhRSs -0h0 AT UL 00 B PUEIG, Ay,
the otgentik amnineNare EEinﬁ:bﬁﬁEﬂ:mdencenmh&snmtqb standpeintf or
st abili zi ng pal nt using 1-20% of a netal salt of

HO I ;
idcesls,es e | onial eééﬂtzgigh‘i’%%%a‘?m%%?gfjﬁsgﬁbaq Hocess

for swdxlydmg Zng mnﬂmsneaard chproueaxiie in paint asing high puKty iag pirhione
di scl d th
10 and 8 §RiR58pbid B SSEAGTIFIGHR, ub MPE ddchibey BbRGLss NG
stabiliZinghaint usisg $20Yadfatmetal salfof rosins tovwessr, me&abﬁaam achigved
5,098, 473, I | d t hi t
in bh GiRch et Faiteio Adp R, FisShhie fobfte bR fos cosiy
usab'ie th3ie PAts ARCIDsed ifietledd referé@bes. Of wood rosin wherein

t e metals salts is selecting fromcal cium zinc,

m&t lﬁg ]i’aﬁé]}t 8&? 's %ih Bﬁ?i?gé glrscgg%kg‘réibtf@écﬁnpomﬁons

15 thatg@idt gélakion. Hoa tnstme ?rs gfatmmo@ommmmw@uﬂfmﬁ ginc
Storage st | .of..the,coat| i S S '
pyrigieneds gy ec.rg iBUIOF in, paipt, rﬂ‘f‘é@éggi&'} Bed RS metal
salt btﬁmﬁl ﬁisiﬁr»ﬁiﬁ:réiﬁ dletntﬁkﬁiwﬁm t@s swﬁdzb.’ldg ﬂﬁ]{n cakiungrzinc, veplpkr, iron,
a a I N | er enperature cCi i
mcmb@agpps;un@ S, EHI L OB RS et (e peibh 1o DEtyide s Yaion-
inhif ig ? }afi‘]é Ho%a&ethéts@pige sﬁempsfﬂae B0t ENAiec]Get gn these

acryl ate resin, cuprous oxide, an al s
20 refeaenzesnymmspwlm@mmdgsﬂm@nwa siapd Fher%s?ret"ffé‘i%%mﬁ

ﬁlgﬁt‘é 25 However, the storage
Wenéf)r%taﬁir{ncﬂ%%? eﬁ@?}e&%yrl ne- N- oxi de- cont ai ni ng °
stablllzers in hydrol ysabl e acry| ate
palols | | esontsmpbiingt Sopsera spblisaion STSHER S0 iscloses
régec&éos : 51tﬂoﬂ%oﬁ&9fngg%yufbﬁsamblabﬂyyat@fesﬁ qpkdis oxide, and
1t

n containing a
alsoa 2-hydr0xypyr1d1ne-N-ox1dc stabilizer, or the sodium, zinc or copper salt thereof,

25 However, the storage stability of these pyridine-N-oxide~ containing stabilizers in
hydrolysable acrylate resin-based paint is less than might be desired.

[00010] Accordingly, the storage instability of a paint composition containing a
metal salt of pyrithione, cuprous oxide and hydrolysable acrylate resins remains a problem

in the art. The present invention is believed to provide one such solution.
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nmetal salt of pyrithione, cuprous oxide and
hydr ol ysabl e acrylate resins remains a problem in the
art. The present invention is believed to provide one

WeoCosdeiddEi on. 30 2 WO 2007/ 061546 PCT/ US2006p0408wden40961
SUMVARY OF THE | NVENTI ON [ 00011] One aspect relates to

a hydrol ysabl e acrylate resin-containing paint or 5
pai nt base thai%%ﬂg@m i scosity

i ncrease suffi e n the paint or
pai nt base during its fornulati on and storage. The

pai nt or paint base contains a hydrolysable acrylate

r eH1001 He| @nxteespect mlﬁte{sh?a @yﬂ;tfpyslﬁblﬁﬁb@}dt?@siﬁfcog@ﬁﬂ@'paint or
. acrylate, zinc, acrylate, silyl acrylate, an ..

nglgq%hﬁgpis@ﬁglz% Visepity iarease %l%é%g}tﬁq cayssgelation in the
painBéliairt 08! duying @O firAURG oRarBkéthee e fafnt BY pdidtHa® @ntains a

cuprous oxide, and a prinmary stabilizing agent .
hydrg yanls gy lats resim el ths Eawionsisting affcopren aesyleteazinel,

s hal ! e
acryrr_\st aliwlsai %agé?(lgifi??]oydr oxygfl%ig [ F]gfh\% t ﬁ%%ﬁe prag?/?dso tRat
contqina Bstabsalt ofipyrithienccatprovs joaideyandfarpeimany stabilizing agent selected
idi.ne- N-.OXi. | S nt, al | .

ﬁ'om]?tPg é}%g? %%ﬁ%srtllgg 8?9611%19 é&xﬂ,%gﬁl&gg%dlﬁé, %%teﬁ?él% q;f benzo},c acid,

rum Zinc per sa 0
and 12etal skto Rfuydroxyippedihk, ovithdhe plodB0 i) iHrotipesitiasis essentially

s . to.a. process for prepari,. el atian .
fee bR BErirS - BeBOERES a2 i it Bt s, s and
coppepsalta bf 2-hgd@xipsdicieps-akide. acryl ate resin, a netal salt
of pyrithione and cuprous oxi de, wherein the process

( : ( g \ ol
L nFOODERS  BSRHEP Bhal el B arbllSe BT plibadle o B 86
paint orgaint hesegomppsiten®intininga bydrolyssbloaceylate rehin, a metal salt of
pyritbf Ao o Soe, UFCBD oo e inc RSPt Ep S Rt infAer patg o
painﬂbb'ahd: i éf_fdcthie? ﬁxﬁbﬁmbf@ﬁalﬁ{ilzqiﬁg h%elf't Relédil ﬂm? e g@bupcdingibtingbf
ase, rovli so C osition_1s
benzgicagidy 1\4\”-‘&{’?’9’13&’%@"2‘%6?3‘ -Sﬁ%qaflda?%ﬁ? %cgqlqpﬁg- m&etﬂg salgof and iss

hydr8%;391i8E @bidad toYrdveRor fihibitihe $66HatBh o EelEinINSpdHRIRP Phint
¢ rsa_l ts of 2- hyd?(r)xypyrr_i di nle- Kl-oxiade. 0[ 0013] ‘A fur hgr

base qitfe the presise thaf thecamposisip IS estantialbnfensofi2-binlratypyndineN-

idf, Qhd i QVdsShrg S kAP LASt | n
oxd 'it'nco%_p_or atseéﬁglnfo&géﬂr%%%ﬁgﬁglgégﬁeanggtﬁ& -Qﬂtfgﬁgont ai ni ng
hydrgpepipprtidioe-Npakide. base. The stabilizer cuprous oxide and

a stabilizing agent
[00013] A further aspect relates to a stabilizer composition suitable for

providing stability against gelation when incorporated into a hydralysable resin ~
containing paint or paint base. The stabilizer cuprous oxide and a stabilizing agent
selected from the group consisting of benzoic acid, hydroxypyridine, metal salts of
benzoic acid, and metal salts of hydroxypyridine, with the proviso that the stabilizer
composition is essentially free of 2-hydroxypyridine-N-oxide, and is also essentially free
of the sodium, zinc and copper salts of 2-hydroxypyridine-N-oxide.

[00014]  Yet another aspect relates to a dispersion of solid particles in a liquid
solvent wherein the solid particles are cuprous oxide and a stabilizing agent selected from
the group consisting of benzoic acid, hydroxypyridine, metal salts of benzoic acid, and
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selected fromthe group consisting of benzoic acid,

hydr oxypyri di ne, netal salts of benzoic acid, and

netal salts of hydroxypyridine, with the proviso that

wWoSoFhiipski zer conposition is essentially freero$§2006040961

2- hydr oxypyri di ne-N-oxi de, and is also essentially

free of the sodium zinc and copper salts of

rox yridj ne- N-oxi de, 30° 00014} Yet anot her

et el oy GORTSSICRRS o d gihstsdhe igHd saivent I Watg.Aren OFgegicisplvgnt,
with thgyagu iso ik m%%sr?gﬁ%qg BushlHBRLIS Bkb inlﬁ{wdrbe di¥eN-oxide, and

cup oxi d stabi |1zl ng ag ected from
is alsthesseptiolip freopiithe sodigm ofindrnd seprer a8isef 2Hydrasxpyrjdinadiraide.
netal salts of benzoic acid, and 3 WD 2007/ 061546

PCfd gﬁomﬁgpmﬁehﬁs t&é‘b&ﬁt difpaiﬁyﬂsis@ xypposittintbatdikdudes
where the |iquid 'solvent is water or ani
a hydrsilysable acryigte wsmwe‘eﬁﬁwpeéhq HAUP S97S1SHNG %ﬁogpeﬁ%ate resin,
zmc%% AL bedin d b ﬁ edcﬂflatgrééﬁﬁdé P YAl SHpyRtihbrdseREted ﬁ’ﬁﬂl th§

o0 essent1 al free of the sodium zinc and coppe
groupedonsistisig cﬁzhm,adwuﬁywr corpenpithigec; cup@@@@e}le AR ﬁfélaﬂlzmg

ageli?t glt%gt %ﬁmﬁﬁee &0&8 aﬁﬁ%ﬁh@f) l%%g@@ bk af) ﬁl%taf IR Q2 bérizAR acid.

e acry ate resin
sel ected fromthe group consist.ing,of te.
7 CA0MIGh (bl papor aesies IARIROn oo h BEC R A
solveRt Rhersiftttle s%Ild gm%&@ae &alsek besyritione, tcﬁﬁrouﬂé:ﬁ&@and a

consisting of zinc pyrlt I one an copper rithion
stahﬂmmgﬁgntcszleded fromuithg geoupispsisting gf beng :éiéewm B%n

meg Ry B R SORRY aﬁﬂﬁ@%&@é?@*‘?ﬁ*ﬂ%”ﬁé‘?@gé oy Ty

solvefit i vates pémsm(gmuoﬁolsent; withpthe pravisodhit thesdisegpioris egsgntially

frecpt 20Ot PP HaDe Repidsn i e cisefidy Bl Bl 286 bne
copﬁ&‘sﬁﬁém ﬁf@mﬁ;ﬁlﬂdﬁé%@m&@nSI sting of benzoic acid,

y roxypyrldlne netal salts of benzoic acid, and

| t ngeern dﬁ%éd]
sol @é@ f g{?&’%@?anﬁ%c?ég»gfrl]lﬁ%uggg nt, gvét h t hlggJﬂhg
follbfvvmglc&sbripheﬁofmemkesmr sion is essentially free of
2- hydr oxypyri di ne-N-oxi de, and is also essentially
free of the sodium zinc and 15 copper salts of

2- hydr oxypyri di ne- N- oxi de. [00017] These and ot her
aspect s wi [DET/LENEDESCRIPABON (I hH]

foll ow ng description of t he |vent| on. DETAI LED

peclPOR g0y B o B St BRI agentin

aco@ﬂﬁﬁ&e with the present invention provides stability against gelation to a paint or paint

base composition that contains the stabilizing agent and that also contains a hydrolysable
actylate resin, cuprous oxide, and a metal salt of pyrithione. Such paints and paint bases
containing the stabilizing agent exhibit enhanced resistance to gel formation, as compared
to paints containing a prior art stabilizer.

[00019] Typically, a “paint” composition will contain a resin, a pigment, and
various optional additives such as thickening agents, and the like, as is well known in the
art, A “paint base” is the portion of a paint formulation, including the polymer resin, into
which the pigments are mixed to form a paint. Antifouling paints or paint bases
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accordance with the present invention provides

stability against gelation to a paint or paint base

conposition that contains the stabilizing agent and

wbahossfag cont ai ns a hydrol ysabl e acryl ate resi/0s2006/040961

cuprous oxide, and a metal salt of pyrithione. Such

pai nts and paint bases containing the stabilizing

agent exhi bit enhanced resistance to gel formation, as
contajwingahpttolygdle asryatemesin whtaamnpnlgaowlﬁﬂ resin, ine acrylate resin

or sdﬁ ?c?yl ik %%{n 1nL:8919&1%140J %ﬂh %ﬁﬁrlﬂs o;@de 391 lahetal GARBOBYrithiBRe

aln a gnen varl ous optlona
haveaghibitédmer stompe stabmty andd:amgemgmmtsd cammiencially luppeseptabie

known.. n, th
st il B Heagag it o5 o s e o B Tavarot B prent
invehtRal b{&he\}/gl’{{l@i?ct\élﬁm lgelation f’ﬂ@mﬂ storage etabﬂltgasl at%ﬁof Amoss-
al n nti ul 1 al n es. . .
lnkib g oloaies FBEo BAT D OSSR YTy e Paint or paint
based! YA dRioSGHY s‘i‘abﬂ?ﬁﬂé defit Tn9B¢Ad e With ﬂzeqﬁaséﬁf inettioh #¢ telieved
resin, zinc acry ate resin or SI| acryl at e, re%%g |n

to prevaubsushcroswlinking asd psylisingnaing Oaﬂ%in%b% amppasiiiop
t tabilit d
oAl S R o B R D captabl 6 shelf
life. \Wile not d. t
t Lgﬁpgm It H“ge ﬂyﬂ;@}yﬁ%ﬁgreglps pﬁg &83’3%’{ °§P"ﬁ%ﬁv eﬁeféon{ﬂa%smon of
the ﬂ?@éegﬁi{@enhbﬁ areRShAR SRABRhAE Kgﬂorﬁl’lﬂ 6 principed raegieods. The first

is aresult of cross- |jnking of_ nol.e

ettt iyaivesiirectseoleeAation of ARSI BTRTIRES SRECTAHE 11
resnp%h%tecgﬂ &ﬂcﬁ‘%%c@}ﬁﬁ eriAH6h bf BAKOTIIA cohRlind AbAGnaFEt

ance present ihvention |s bel | ev,
othet mopormere Stchs alkytacnéfse pr mkfhaﬁgyla'@n dhe gxampies of; ﬁr@kb‘é‘i} t

o g R0 RPN iR e oL or 20

mp&yﬁéqulabiﬁhb mnle@rgwlmb/mhylate td'nbutﬂaﬂyiacrﬂpiepm ise b*lgia Isilyl
co 0 t he n

scrshate SRR DBCABlfta Hso SRyl Bl BB sk Mkl

dimbthY ﬁﬂyla&@%osluylrmﬁle&gﬁﬂsﬂmmm eaplalispumsityteciydate ofc., and all

unsatur nonomner s ecifically, a silyl resin can
thesgén@lysdﬂ%@ie%’é‘éry é/)h]@r. zation of trialkylsilyl
contai ni ng nononer with other nononers such

as
al I{&tbm yl "ﬂie&ewndmtmtmﬂcwaﬁy usEddn éwm'@@n@? of hydrolysable
trlalky Si | 15 contain
resing qn%livmog? rizztiop ok pas ln.)(rg?cg}?)zﬂg? \gglrci;' ge %f the monomer
hash Ip'n%'é?%?l ilxlb lfﬂll%%?l b?tlﬁrrtrﬁlrﬁanssﬁmtmply)tf ﬂllel p;d)-aml gm:p of the
utyl silylacryl ate rl-ISO Si r
resip ity SPMD G RPE: e SRy ek s s YRl o tis
methbd,” SRLRYIS ebpder a5 Mh@ﬁ&ylaﬁtréﬁtﬁs can be synthesized by

copolymetization of acrylic or methacrylic acid with other unsaturated monomers, such as

=
s

alkyl acrylate or methacrylate monomers, followed by transformation of acid functional
groups to its zinc or copper naphthenate. The examples of acrylic acid are acrylic acid and
methacrylaic acid. Other alkyl acrylate are methylacrylate, ethyl acrylate, propyl acryiate,
isopropyl acrylate, butyl acrylate, isobutyl acrylate, 2-ethylhexyl acrylate, and all their
corresponding alkylated methacrylates, and the like.
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di mret hyl silyl acryl ate, butyl dinmethylsilylacrylate,

octyl di-butylsilylacrylate etc., and all these

trial kylated nethacrylates, and the like. 20 [00021]
WwWiR06B696d net hod principally used in the manpéaebine040961
of hydrol ysable resins involves copolynerization of
unsat urated nononers in which one of the nononmer has

.a proactive-group followed by thernmal transformation |
of[00022] pr Exaatds\of mynufaputifig thediydrobysabie ysing agstalaoydisclosed in

d [ lat [ b
us. EGRRRE SorBR B EON S SR TR R U Conper and
zinc acrylate resins can be synthesi zed_k{y 25 icall
cdpovBier Thesidoiyssbleaerylate tesip ofiibe REresn) iyvention afe fypigrlly
preseﬁ%l{ﬂﬁara%a#g ﬁ?#ﬁﬁ%@@c&%@é@fﬁﬁg l%letv&Hﬁ‘ EhRi® 1098 &k MouB 0% ba tvieighit

ate nono ol 1 owed by transfornation of
basechon the fretalovdigit af thegaint pspains basescozipasition. s the

¥,
h te. Th ' ' '
hydr GG o S PR Be B iR A0 TR b vRidhe Bl chne
total WRidhY bEtbe phint @ paint base campyditiere, propyl acryl ate,

i sopropyl acrylate, butyl acrylate, isobutyl acrylate,

2- he dﬂ;&,ﬁ,y aﬂgp tloadetBinpostRorCor thepreesdi ng

al @)bp%{]edm/rriedt acf?h@g?gg, r?g{the I%LnE_g._ 5 V\l_)ﬁ L
inve RN Al 06bhA s BORbWSROd6i0 006! saft obpwithions a R gampipation

nuf act.ur..n he hy. resins are al so
proviies biogGaLFefrey by e p%g‘{‘%r}%/"ﬁﬂgé&‘s, 080, 892; 6, 458, 878;
5,332, 431; and 4, 898,895. [00023] The, hydroltysabl e
acfOpp2sle (Cuptons oxjle isHEpigllyguesent 1A aReit 9r BRRC A% cal | y
pre ' ' b, Sidi g Badedh th
comfs T h g e ee B B 3 G e ot
totalwedigiittof te phine oyt tbager copagiopition alereRspisEblY: pERyous oxide 1
Pr ef er ab) t he . hydr b Bt as\|nt
prests a0 PR LRSS 900 D L Sy e HE 25850 R0ty R
bascdRipeH theQbtal Vaightaif e paint papaitt tassemuonitios t i on. [ 00024]
In"addition, the paint and paint base conposition of
th e | Malat bR inCH® 5@ Ushevé biteidah d
a i%@?gfs%?moﬁaﬁgﬁ’*‘?‘q}"gﬁi& '?"ﬁing‘:ﬁ%orj%i nation .10 .
effoptiverbsd és paintaripaliat bases. i Brafoyred metahealis snchide gnc and gppper. Paint
bases. [00025] Cupr: ' ' j iRARaAth d
R T T R e O

oﬁ&ﬁéﬂ’%@ﬁbe@ i ioﬂﬁ%ettgiadgmmr;i@m- VRl visTYET, Paigbeprunsitions
the tota i ght, t he. pai nt..or . ) oy
contpepProR e e srEp By i BBty g8 e pyricione

exhibit decreased storage stability and increased gelation. Such observations have allowed

the inventors to conclude that paint or paint base compositions containing similar ions

have increased storage stability and do not exhibit increased gelation.

[00027]  Copper pyrithione is available commercially (from Arch Chemicals,
Inc., Norwalk, Conn.) in the form of a dry powder. This form of copper pyrithione may be
employed as starting material in the mefhod of the present invention. Alternatively, copper
pyrithione may be made by methods known in the art, including those methods disclosed
in U.S. Pat. Nos. 5,650,095; 5,540,860; 5,238,490.
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present in the paint or paint base in an anount
bet ween about 25%to 50% by wei ght 15 based upon the
total weight of the paint or paint base conposition.

wWohels1dvet al salt of pyrithiones are well Knpgayusiwos/040961
the art to have biocidal effectiveness in paint or

pai nt bases. Preferred netal salts incI ude zinc and

BB e thekhel v BB R L S don

(ie. @Sfi‘lﬂﬁoﬂ&mﬁ QPR SEIubY 5dlf herRBEwR Szﬁl‘éﬂdﬁ:gl |d. YZrS09y @9Brm a zinc
st ab However, paint conpositions 20 cont ai n| n

pyrithiosp @feca%ﬁagpb aifusteatsid byithe disrlesurmel BS. BatiNo. 2809
oxi de and zinc pyrithione exhibit decreased storage

st fU00R9Y Y The Ghetd) cilpofBeitigenedis pfuSent HiMhB paibSarpaiit bases
have all owed the invent

{ th
composttign %é&émBHWpPGQ’WP gt 85 o Cﬁ&‘)f ews@? %ﬁﬁ@ nﬂ%}ﬁ
total WRGEIRJE B pali® nt?ufa's%ohg;omuaﬂ AMRe fefersdKnthb inetal salt of
i ncr eased eI atl on. [00027] Copper pyrithione is
pyrithinge |1%wp@ng@%epwaar pgint base REMPRSHATHE A ampunt botveep about
0. 5%\@ &%H‘mw@ﬁg tE‘asEci‘ﬁpaangmo% ui'-féﬂ"t ¥f ROPSIRY or phitit BadeO” M

rithione oyed aS starting
comprestitéom. Most rpreifd!reblyrﬂtdmdaldﬁlt pﬁeyrpm@se istprésamtdn themmnt or paint

Al t er nati r
basefl it aBLasEtaieen SBRR 536 (Db Rl Blort e TRy el of the
paintlosinibesk conpokiiGn. Pat. Nos. 5, 650, 095: 5, 540, 860;
5,238, 490. 6 WD 2007/ 061546 PCT/ US2006/ 040961 [ 00028]

Zi It WV o8
EGO(?EULy I.Q'J gd;"?fl gﬁi/agtggtagiﬁigﬁ deEn%Qs%}E/ir | tﬂ?% %fepaé%lor algtrbase
comaos'md’nswbetamahg hydrodyseble aniylate a:sms irecopziiination with cuprespayide

and {0 e b Rl Hely S 5 e Bt 4307

The nmetal salt of pyrithione is present jn the palgﬁ’u
or [03h1 bWbiHe Bot tot hechoundh by anyatheriny the IvgRiers t

presgntq{%e%:ﬁoﬁpgﬁ% ﬁ@%%%ﬂmﬂfg‘ bt dt Weééﬁﬂﬂvénﬁ@n bio@kﬂhe active

| nt base conposition. Mre
crosp-ﬂmkmgabb(y) afitle Mdysabblwn@ﬁte resi¥ i thi one is present in
t he paint or paint base conposition in an anount

betryRan) abﬂﬁﬁble@taﬁ%zﬁ% a8 For L6 coBdngh ith alsestestnon
the total wei

pai nt or_paint base

inventipmarsibenzsic st éwdrpmeﬂm 7ing apd Soepesalisgfibeppoic acid, and
metRkhld SP VAR BRI B o iibld Sn SN Prdfirredtabllichly HRAE irclude
en a O u e

an anou t 5% to about 5% bas upon
-h:tdn@c)dppnéahe Vil sptttof by&omwlpaﬁmd@mc@nmtebmuxtures thereof.

The% par 2R 3P f)atnllt ase composition is typically essentially free of 2-hydroxypyridine-N-

oxide, and is also typically essentially free of sodium, zinc, and copper salts of 2-
hydroxypyridine-N-oxide. The term “essentially free” as used herein means that less than
100 ppm of 2-hydroxypyridine-N-oxide, and less than 100 ppm of the sodium, zinc, and
copper salts of 2-hydroxypyridine-N-oxide are present in the paint or paint base
composition. Advantageously, less than 70 ppm of 2-hydroxypyridine-N-oxide and less
than 70 ppm of the sodium, zinc, and copper salts of 2-hydroxypyridine-N-oxide are
present in the paint or paint base composition. More advantageously, less than 50 ppm of
2-hydroxypyridine-N-oxide and less than 50 ppm of the sodium, zinc, and copper salts of

2-hydroxypyridine-N-oxide are present in the paint or paint base composition. The
7
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[ 00030] I nproved storage stability and decreased

gel ation of paint or paint base conpositions

cont ai ni ng hydrol ysabl e acrylate resins in conbination
wol2ovoéps4eus oxi de and a netal salt of pyritbPCTUS2006/040961
surprisingly occur by the addition of a stabilizing
agent. 15 [00031] Wile not wanting to be bound by any

theory, the inventors of the ent ion
diSpRRSIOR SRR BB AU 2094 andjehout 2% by éﬂ%%bé 9@??5@%&91?? bated
onﬂmtgﬁi(ﬁreitgﬁ?oﬂﬁé igéﬁﬁt orPhi® Bask botip&itionl t e(s) of the
ydro ySabl e acryl ate resin. [00032] Suitable

onel” /BB st s SRR s BNy P P

compbidiorfsTdhE prefat invahtich ifbn b:ﬁam betwaeh §bouf0.05%00 aBdal.8% by
sal ts _of hydroxypyri dine, a mxture t ere(tqn

weight based pa thesweight g iherf@mégép&'%t AsfRqoRRosition.
emb@aimEf %%Vs@&[ﬁlhﬂhi‘ﬁgemzﬁ predddt irPthe PYAE SPpARY bhsdi BRpoich in an

zinc benzoate, and m xtures thereof.” The paint or

amoyal hvtwmgbowqb‘i% prd gheut %S%cheaghtya@é@@mq wgv o theepaint
OrP%ItgaSF,X%F‘?&g ridine-N- oxide, and is also typically

essen ree of sodium zinc, and copper salts of

pyri di ne- N-oxide. The te essen

as [@égﬁe\yﬂeﬁefﬁ%@ﬁgta%alpg perng I%Sﬂme ip ghejsg) @Y 4#“6‘1"{‘“5 of

solv%ﬁ et Wﬁhﬂﬁé‘ﬁmﬂ' orhluiionst %l@@ﬁﬁn&lﬁé@ bﬁp&e ﬁ@tflir@if;ed to,

lum zinc, and copper salts of

water, toutne,ayiepei hiitansl, Reobytenl, prepangh, isoprpanal, rraRylens ghycob,
| than 70
el oler IBSRAGHB FAD) bleplbnt fPALAGESMES fessesf han 70 ppm

of the sodium zinc, and copper salts,p
S KBSk oPtaReis 1he BT g8 PHRLbAse SELpRan of s Eressnt jpvegyion
SGXR I WS Yhe pregat e
add@%h%&m 01‘%1%%%0 2- ﬁ%&%ﬂg%a e%?d(%ng%l@%g?dﬁ and Ieeﬂsrs t.han .
incls@a cpqgﬁcants uh ag an_tﬁ/ mistal exidescuphpes basiymm oxidgrand

ma%nem rq%ﬁ’ep Y dndth gﬁfa% g‘éﬁ\g%ﬁ%[@n%ﬁ%g% . |, b Lber-PRoingélays

ase conp t1°on 061546
sucEﬁEI’ﬁddﬁanﬁﬂ/s@dmeﬁ‘lclam ilesr srganiclessicantsssushehveen about

oo ERRTE ORI gt e R pplgPelds ol R e

accSrdBIRSWith 68 preEs&Q G}ﬁ&hud?f Gfrﬁbﬁhi gq-staHrlhzmg aguintsi in¢lnde lagleﬁular
is present 1p the, pai _ p sition o

sty BT Pt 26 kB DB out 0. 05%
to about 0.8%by 5 \NEI ght based on the weight of the
pal [00036] pZEheto-kakikiziog agmslstpr&smt i thegaint pepaint base of the

prei;g ﬁ?égpn 5?{&&%% E%Lg %ég rﬁz) 08 ?ﬁgﬁ*?t br}) \g 1&31:%%& up'oﬂ tl{Jnght of

the paint or paint base. More preferably the co-stabilizing agent is present in an amount

between about 0.25% to about 10% by weight based upon the weight of the paint or paint
base. In another embodiment, the co-stabilizing agent is present in an amount between

about 0.5% to about 5% by weight based upon the weight of the paint or paint base.

[00037] The paint or paint base composition of the 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 properties. If a marine paint is being fabricated, the paint
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amount between about 0. 15% and about 0. 8% by wei ght
based on the weight of the paint or paint base
conmposi tion. [00034] Preferably the stabilizing agent
w@ﬁ@}m@‘,g in the solvent or mxtures of 10 pElweib&040961
used in antifouling paint fornulations. Solvents

i nclude, but are not limted to, water, toluene,
xyl ene, butanol, isobutanol, propanol, |so ropanol ,

prefesalipgonseins g byelling agent tndaussithepaintse ergnal gl off" ity |
marigé ?r%{uog&gntg{h)é{eﬂg %ﬁusi%glfeﬁé%:d efP ?ﬂit &tdf‘ﬁ@@y dkpoledBiocide

osition o pres
(ie. ,ithla/pﬁttluom sadichdng the nqipleysadtbauthe sisface ofithe paibi inicentaet with the

w5 e SR o S I
°°°m Grsyttietc él@ysbﬁfch laﬁkmlindﬂoﬂndmﬁb@rﬁtes(bmxﬂteb,dmy mica

| | d ...
(museavis), ASBIoB e o) i it Tnsddifon SHA Sy e tns
agerfid, BeRodifd ﬁ&ﬁ&alerQ drj;nﬁﬁ(g)ghﬁél Rh as kit Bordfhercially available as

di'cycl ohex | di car bod| are al so suj tab}E% enpl oyed
POIé@IéBGELahﬂmbzﬁm@ua@ Enhesusefyl inhe emRROSHIOnS:P °P’F?éeﬂf

mveBﬁ&ft%g) ﬁgﬁ difdd "gﬁﬁé,]ﬁﬁ\g G Ao tﬁ@llh‘lgzdg@ﬁks /EH t%ed singly

ecu ar 2 acti vat ed al um na, sodi um
or nsmmmaaoanmhatmmm@m@mba@uuwaimgferapbmmmﬁhm '

20° \gel tI I éﬂg@gaggn?et%genp&?ﬁq% %ﬂ&bgtf@s%@g%el%ft Hasdd

I'nvention tween 25% t
theﬁh&b%gﬂﬂ%thgfpﬂ&d@htpohﬂsmd upon the weight of the
pai nt or paint base. Mire preferably the

' RS &etoreginpl
O] b RAOSRIRc A saiid o oa vt

methﬁl I@fdtowﬁthvla hy@raxmroml apdearpoxymedak @ellulqse,mat(wevl alcohol),

pol i b net ALy TR ahhp A8 BRI e aarar b o7

acrﬂi@@ﬁxdlabﬁdatﬁdgbﬁpowmérhe pai nt or paint base. [00037]
The paint or paint base conposition of the present

ﬁ&@tﬁbgs \&;ﬁ ﬁﬂﬁé ﬁﬁ%s‘pglr@glglakéhté:ﬂﬁﬁﬁé aﬁllﬁﬁtlab%mspha{e

a fav | uence on the

SaltWDﬁlOWanﬂmulartmghmy(mylpm sghieiofipoly(ehagseridio BWlaP@Q» salts

lo¥] i 1 £
ofpgfye@ﬁy!)p@qsggoné% l@hgaﬁﬁg k?@i@agedé %Jér? per tg flggﬁc% oy e
maléRlakidevifipdthylenes 14abifing withisrtb d & berbion atoms gad/nt sty@D&O
2007/ 061546 PCT/ US2006/ 040961 preferably contains a

S"‘Eﬂobdz@? mﬁt%f%éﬁ@seﬁﬂﬁveﬁﬁbﬁ‘ha% Be ﬁ§e’adlﬁ alpathat 7 negd or

its rrne VI ronnent ereb causi ng

synthetiemetdribls oot eheampdé ngé@ypem,fmﬁ@w tyx@w@psgp% & 1§|garucula.rly

suitable as an outdoor paint, and is excellent for use as a marine paint.

[00041] The paint or paint base composition containing a hydrolysable acrylate
resin in combination with cuprous oxide and a metal salt of pyrithione and a stabilizing
agent can be manufactured by processes and methods known to those of skill in the

relevant art.

[00042] Increased storage stability of a paint or paint base composition may be
accomplished by the addition of a stabilizer composition that includes cuprous oxideanda

stabilizing agent. Typically, this composition is in the form of a powder and can be added
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(i.e., the pyrithione salt plus the copper salt) at

the surface of the paint in contact with the water

medi um of the marine environnment. Illustrative
®0Sd70sgs4gent s are naturally 5 occurring or BETYUEm®UG/@0961
cl ays, such as kaolin, nontonorillonite (bentonite),

clay mca (nuscovite), and chlorite (hectonl te), and

the like. In addition to clays, other s
directigtmthe painteripaint heeamppsitions telyrablte e@wﬁ'ﬁqzm@?ggm 1§ pepient
ina s%asoﬂﬁg?%odr%g)%ﬁ gﬁe éiu %%?@Y thk@%]&oﬂﬁo 0 RRaXVERGFES % hweight

e conpositi ons of the

baseq)upmﬂht wemghmfrthe aprdus opidey Iunienothes embediment, the|stabizingpeent
| %
o b S B Aot S04 o
by wbighifi; b&‘eg Ibﬁ lttg-:ywéigmt@f datoaproub a/xlde gm%gb@lemmn/@dum
refera e n % and abo 9
stab1§g§% 88sth ﬁsrg’r‘?sﬁ’ét p g}eaﬁ?a%eb FRMRSFIIPR AL énrﬁm ONpoS| ?Jbo n.

0. 02{/%9 %ﬁ&uthb/i BASiwkight, b4bedl bh lcandigla oﬂﬂﬁmuproummhdde
| ul ose derivatives, for exanple nethyl,

ﬁ}rﬂﬁﬁgte Mﬁw@{%{r (n%%l ﬁﬁqqg%e}lg Wﬂos&%&%@%&@ﬁ{ invention may
be p ﬁt\i?tmal cﬂspﬁf%idndmﬁ&éd solymk. yrlml srmWee?masgwwdby, xyleng.ttelueric,
ol y(acrylic agi alts.of .acr
butalg 38 FYERoOR RO i S Bl ot fstinyention, e
dlspélgi@n a5 e Mk aDdiRgay Wethiaalny depantdiassnonmoyition.s p h at e,
sa ts of |ow nolecul ar-wei ght pol y(acryl ic acid),

{

Coldepeel Btk 1Es Gl fl edtEberhe r#éﬁé‘i"%“‘%“é‘? e
mtroe'ﬂtﬁﬁcydlstgﬁtéﬁmbr stg?:bﬁiﬁbr?ﬁbg c?gpolmlcmthatamluﬁeaﬁm é 0
oyciiqpeand BB o ARCHE b Sivshh AR ATy 1 ARplrtion
conﬁﬁﬁhgb%h& R8RS ofa ﬁéﬂamaltfcﬂ‘lpyﬁﬁidm& ahd the stab;hztﬂgeagﬁm may be

teri al s for exanpl e wood éﬁééréelsgs
introfacdnies padas o peis BAsp SYQRHOR LD e ALY 28 *

d Neoxideramdii
gela%ﬁ ?Ré?%%bﬁ& 13%%%1!1%1' nt ngf h%‘{x ais%&co& it dgﬂ TT
essenttien ﬂfgoémmydn@la?éabmr st pf erhudrop R yTIGEIeNpde: The term
“esssg)ii}%[ﬂ[y t!r‘]gsp%\r’iem ﬁ:greﬁ}%%a%}ﬁesgﬁiaﬂqo@ﬁﬂn%f %B'éﬁoxﬁﬁbh{dlﬁb‘-]\l-omde

izing agent can

and &8 tHand 00 bpe d:ﬁyhermdma:s gipg, addopper falgof Qﬁwmxmq%gg-omde
of skill 1,n the

| evant ar | BoL N-
ave st eioe FHBTTRy AGYLES Y, fess AR byl UGS pyridine
oxidPahdl&ss taacopphi Wsdﬂ;mﬁ,lmcadrﬂl dopper salts of 2shyskseyypyddine-N-

conposi ti on t at incl [ ouS )
oxidg 25p prepartt ifyythe gISRErSIORy S Fcf‘g?g "rﬂ“%‘yéls e%%%b @’n | gz in
nydrdiEplR4iiR- R o:Bd 21006 tiME0GRn sfhastdin, zinc, and copper salts of 2-
hydroxypyridine-N-oxide are present in the dispersion. The dispersion contains between
about 20% and about 70% by weight of solid particles based on the total weight of the

dispersion.

[00045] The following examples of the present invention further describe and
demonstrate the preferred embodiments within the scope of the present invention. The

examples are given solely for the purpose of illustration, and are not to be understood as
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9 WO 2007/ 061546 PCT/ US2006/ 040961 directly to the

pai nt or paint base conposition. Preferably, the

stabilizing agent is present in a stabilizer

WO HPHdchda@n I N an anount between about 0, 01% potiusd»0sié40961

5% by wei ght based upon the weight of the cuprous

oxi de. In another enbodi nent, the stabilizing agent

is present in the stabilizer conposition in an_anmpunt
limitahiériswE el bt inderfidfsiantimainoveriations thersforewse gpgsible withig the

on the.weight ,of the. cupraous . exjde. &, 800t
SCOP“’eHb%Sﬁ'%P{%e?SHEIS §?e§?ﬂcﬁﬁgfi%egggér{% |axs“i p/rfoeglceé r??& r;c S%aﬁgards'

stabilizer conposition in an anount between about

0. 02% and about 3% by wei ght, based on the wei ght of

the cuprous oxide. [00043] Alternatively, the

stabilizer conposition of the present invention may

be put into a dispersion with a solvent. The sol vent

may be water, xylene, toluene, 10 butanol, or any

organi c solvent suitable for the dispersion of the

present invention. The dispersion may be m xed

directly with a paint or paint base conposition.

[00044] Alternatively, the stabilizing agent of the

present invention may be introduced to a paint or

pai nt base through a conposition that includes a netal

salt of pyrithione and the stabilizing agent

di spersed in a solvent. Alternatively, a dispersion 15

containing solid particles of a netal salt of

pyrithione and the stabilizing agent may be

introduced into a paint or paint base conposition to

i ncrease stability and decrease gelation. The

di spersion is essentially free of

2- hydroxypyridine-N-oxide and is also essentially

free of sodium zinc, and copper salts of

2- hydr oxypyri di ne-N-oxi de. The term "essentially

free" as used herein neans | ess than 100 ppm of

2- hydr oxypyri di ne- N-oxi de 20 and | ess than 100 ppm of

the sodium zinc, and copper salts of

2- hydr oxypyri di ne-N-oxide are present in the

di spersion. Advantageously, less than 70 ppm of

2- hydroxypyridine-N- oxide and | ess than 70 ppm of the

sodium zinc, and copper salts of 2-hydroxypyridi ne-N

oxi de are present in the dispersion. Mre

advant ageously, less than 50 ppm of 2

hydr oxypyri di ne- N-oxi de and | ess than 50 ppm of the

sodium zinc, and copper salts of 2- 25

hydr oxypyri di ne- N-oxi de are present in the dispersion.

The di spersion contains between about 20% and about

70% by wei ght of solid particles based on the total

wei ght of the -
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di spersion. [00045] The foll ow ng exanples of the
present invention further describe and denonstrate
the preferred enbodi ments within the scope of the
WeEseds1sspventi on. The 30 exanpl es are gi venpepuetogso40961
for the purpose of illustration, and are not to be
understood as 10 WO 2007/ 061546 PCT/ US2006/ 040961
limtations of the pre 1 ntion since many
vari ations therefore ai§Q§$§§ﬁ§4e within the scope.
In addition, unless it is specifically defined "parts"
and "% are weight standards. 11 WO 2007/ 061546
PCT/1J82006/040961 EXANPLE 1 Part A - Production of a
Part Asn Readuoty DS CTY e HDA046] To produce a
hydrolysable copper acrylate resin for use in the 5

X”F“’r? SPNTY baicle HASKAMLe aperidfllte 1a0R 85d 5 (R

e and garts of but'anol wer e 8 aced into a
&

s kegprese mvenhnélmﬂpartﬁ eExdene 0d 230 maws furbyspned
e T A
mecbam stisterr.er reflih condenser nalroppmgsfiinel cud anempresttoecbrole with 2

conif; A0S A 43 b 2R B

tempeeatiue. of 2- ethylbexyl acrylate, 72 parts of acrylic
acid and 25 parts of azobi sisobutyronitrile were added

dr S ' 2 t
o SR04, o btk r B biorelhyl Ay lh@ s} RE el
acryb@zﬁ'll padgiof achdicracidtand 85 perts dferebisisanityronitside wereraddest drop

wis R RSB Bl sdP U tondbl Bl s o

additibis oas cdrypletts, thofixdap whe cortinusditorbestirred 5%ama rtderﬂp@éture for 2

the Cc acid val ue / 98 .
noufg e RSP S5mnina » Sl hoieal s nd Bt Sbetiltle Moo
stirred and heated to 120C, and nmi ntai ned at the
s a D048 p eFcetha varnisby 252 pavsiofnapbhenin geitl iacid palné 246 KOH
N ener d ter r I
mg/%%a%? é’a{}‘ﬁr oLt ?ﬂ'gm ecant emﬁ%t ?Hgéé%gu\/\%t“%@swgd and heated
to lmsgmdehahﬁdled“ﬁhﬁe gametmpaduxeﬁx @ hoad. duging éris paxlodrof time,

I nten f %
the gs’e%egatdcd%atérewés rgmm?e%i ftom I%e mixture through the decanter until no water

fs

was generated. The generated resin had a green color, a solid content of 51%, and

viscosity of 2.2 poise. (This resin hereinafter referred to as Resin A).

[00049] To determine the copper content of Resin A, the resin sample was

precipitated with spirits. The copper content in the resin was 6.8% wt

Part B — Production of a Copper Acrylate Resin (Resin B)

[00050] To produce a copper acrylate resin, 500 parts of xylene, and 100 parts
of butanol were added into a four-necked flask. The four-necked flask was equipped with
a condenser, a stirrer, a nitrogen purge, and a dropping funnel. The mixture was stirred
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20 viscosity of 2.2 poise. (This resin hereinafter

referred to as Resin A). [00049] To determ ne the

copper content of Resin A the resin sanple was

W0 Msiaked with spirits. The copper contentpétutioesodoost

resin was 6.8% wt. 25 Part B - Production of a Copes

Acrylate Resin (Resin B) [00050] To produce a copper

acrylate resin, 500 parts of xylene, and 100 parts of
and hbatécamloomom addl ethiritainal 2 tHabtemprrsbired3$.5 etk o rylic

s, Y S e, bR 2 o fy

of “@cﬁuﬁ%%%é‘??fggﬁfw’vﬁmfW"%‘ kot e s the o
an { t
neckerlk 4 4 600 ALWEE QERPEFREEn 1 St Sop il it ves

| G 0964 qtes_szz parts of met hyl nmethacrylate, 140
guneggtt‘gﬁg%f 2- et tltlyl hexyl met hacryl ate and 10 parts of

T T
parts'?)? W cbis-RbRyrohitéle Webadded dropdelid tioahe mixttnk en thiexfourrneckeds

conpleted, 1.t was stirred,at 110C.fo
ﬂask[qygt%ql}e h@“ﬁ%ﬁ?@oﬁgf eSylting mixire S SUTY at enel{&ﬁﬁeéaturc

for 2511% WreSthe boldpieRRPbE thé‘ﬂl%p\'i_hse @&dlflﬁn O'fhe solxd part of the obtained
azo I S-1sobutyronitrile were ad W Se ﬁ@mg%ﬂ/g

resiorsokuttion évarmish A Wes 8.8 wrigitk & thersol Ral'é?r‘"é et s
ti mespan. The resulting m xture was stirred at the
Samﬁomnp soalbmftﬁ@faras}tmd@abaw &B. &ﬂms ofpoplonicanidof

conpeo 1 afgpabinetic PUaoFICTRR LR OIE g/ B e Y0 i Bt 8¢
1omz°bﬁlvba‘tjerf%?éi'é ﬁﬁﬁﬂ% ¥ &ludecild ﬂ5@c ddigiﬁ&ﬂ gnth ﬂie&&ﬁ&é}]selsﬂ@ stirrer,

art varni sh made above, rts 5
the mtrogﬂnmurgs, st the decapise r This mixtys as SB‘F“%%@WH‘&& 19, 100°C gnd the
g’,ﬁgﬁktﬂ% A aBodniced @Eredemovedni zed
Prog] ‘é?m%\g%n%? t%%zﬁ oﬁ?s-‘ﬁ‘g?ﬁ%d flask equfl ppgd with
t he condenser, the stirger t he r o
L 0N Gre terpsiig PRtk o1 tsaitiot e PP EAREd P HeBie ity of

<

the é@?‘&nﬂ%ﬂtdt (A8 pdcds) B8 APLENGW s (cgﬁﬂﬁthﬁ{reeahahtsmlfgr pwplhmc

as ar act i on advanced were, [ n$ ed. OO%?%deEH%e
aclcl) ﬁtemrerabvepiohmwatgt inf sgrgtg@tcp@ﬁle\fvg}é :ﬁ%ﬁs
xylopie I ol BN Adwed®” qeaa@ DUrRRATE arf6dd ofgotlmawa:gmr%an

tat Ive anal ysis for propionic
aci d) then renoved the water in a system conpletely,

finished the reaction, and added the xylene that was
out - fI ovved Resin (B) contai ned the anount of solid

8 - re ana testing of paints with and without stabilizers

;-.

[00054] The paint formulations in Table 4 below illustrate formulations of
antifouling paints employing a stabilizing agent in accordance with the present invention

incorporated into Paints 3 through 6. The paints were prepared as follows:

[00055] The below amount of Cu acrylate resin A (Table 1) was added to a ¥4
pint paint can along with 0.5 g wax. This was mixed at a low speed while the below
stabilizing agent, cuprous oxide and zinc pyrithione, was added to the paint. The mixing
speed was increased using the high speed disperser to 3000 rpm for 20 minutes. Once the

paint was complete the Hegman gauge test was used to measure particle size of pigments
13
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20 Part C Preparation and testing of paints with and

W t hout stabilizers 25 [00054] The paint formulations

in Table 4 below illustrate formul ati ons of

WwolbéRididsfg paints enploying a stabilizing agegiusdosesnos:
accordance with the present invention incorporated

into Paints 3 through 6. The paints were prepared as

foll ows: [00055] The bel ow anbunt of Cu acryl ate resien

and paintihiskress yasgheclede ddl the paintspvergstared iname veaah 44iCopmg th

ind plfifcall ' td the fi gl WP RIBEA 0U il
Pmﬁrﬁe@%gﬁg%ﬁ% st agllg%‘i%%ﬁn%% agent ,gIﬁcugar gus Sogii%de and z(i,rﬁc
detap pelowihi one, was added to the paint. The mixing speed

was i ncreased using the high speed disperser to 3000

F PY000SS) 2Paitk M@ Rtiof I PaikiEconfitisitbe YRS satdra-et e t he
Hegman ‘gauge test was used to [reasure@f,a,rtl cle size aof

hyduoxgrmwing-N-psidnes o efabilining sawt pbichis sabiliong geort digfigsed in
publdkdts dé ?hﬁm‘ﬁgﬁca%ﬁ 26%%@@3 Phd usk 1&ePRIRY ek Shat

stored in an oven at Cand the paints were tested
emppayed odthe sotlgngemmpliisiof thippublishadagtenhapplicaion: est
(described in nore detail below). [00056] Paint
f ogmls@} | gk if@édﬂ&oYeﬁaﬁiﬂ@édﬁﬁaiﬂiﬂfp@ stakiligiap ko, Pable 4
__hydroxypyridine-N-oxide as a stabilizing agent I, ch
illustratea thetimbrovempnif agahitatiliztipe Swtisipphicyrdiyhed) 1zeg agent
; hcatd e use level is the
ofﬂ%ﬁ%%@%gﬁ&%%?&ﬂgﬁg J%ggéén the mggéfng exanpl es of this
publ i shed patent application. [00057] Paint 8 is a
TabiOTY ERAmpIeRPPP SinfUohAlifinD 4 sBdbiRARPAddifil @018 BLE) virbl £
abfclh ! EE&%EF&I&%{Q ¢ (RARYE 3RA b GntRA FRhmplé(Pailt83! i on

trrat— TS achtevea WISl d SLEAlr T T ZT Ty ay @&npawinT kﬁﬁrol
present inventlion is| added| to the paini &xampl) at i Example)
Talth@redientEx any Bentof | Pahiat SPamst aPaibteq| a Reduali | | zPwigt8
aslghl drdxViSridiseal N S0.3- 6) versus a Conparptive Exam|e-
ZolRRl - AaroPGhigthe Jontr ol | Exmpl € {Paj nt- 8) | (conparative
(Z:050% BeddoicRu@&ND] €)- Expnpl e)| o.mggredi ent 5 Pai-nt 3 Paj At
HsoFebMoncBenzate Nt 6. Paj nt-7 Paint B 0% H droz P ridine
0. 1%n salt of 2- 0.15
hydroxypyridine N-oxide
No Additive-Control - - - - - 0
Cu acrylate Resin A 61.35 61.35 61.35 61.35 61.35 61.45
Cuprous Oxide 35 35 5 35 35 35.05
Zinc Pyrithione 3 3 3 3 3 3
Wax 0.5 0.5 0.5 0.5 0.5 0.5
Total % 100 100 100 100 100 100
Resulits Hegman
Initial Score 3 3 3 3 3 3
1 day @ 40C 3 3 3 3 3 3
4 days @ 40°C 2 3 3 1 2 0
1 week @ 40°C 2 3 3 1 1 0
2 weeks @ 40°C 2 3 3 1 0 0
3 weeks @ 40°C 2 3 3 1 0 0
4 weeks @ 40°C 2 3 3 1 0 0
5 weeks @ 40°C - 3 3 - - -
6 weeks @ 40°C - 3 3 - - -
Final viscosity Results good ood | good thick gelled gelled
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15

Zn-Salt-Hdro idine - 0.15 - - - - Zn-Salt Benzoic

Acid - - 0.15 - Resorcinol MnoBenzoate - - - 0.15 -
- Zn salt of 2- 0.15 h droz idine N-oxide No
wddodioéessgontrol - - - - - 0 Cu acryl ate RespOr/852006/040961

61. 35 61.35 61.35 61.35 61.35 61.45 Cuprous Oxi de 35
35 357-1 - 35 35 35.05 Zinc Pyrithione 3 3 33 3 3
Wax 0.5 0.5 0.5 0.5 0.5 0.5 Tot al % 100 100 100 10QQ
QED03OD TRant:strs thdestabilityand gelhtioafitee @tifouding paints, A§TM
Methaghs) 5105755stimdlrd Tosy Mgl Byichbss o Digherbigh oL Pighelf e ghice

Systers Inedeihaffir QeferfoditB el SHEGRDeR” 8r ‘Hgnan ghugelpwes usd Tha
6 weeks 40C 3 3 - cosi t

- | J I
g B e g s Ao RS FOE 98
such %%ﬁe&ﬁ%%@:ﬁ’b%?&%erhmﬁ%%hi@ THRe®MIS alshased ttabisksstiye

nd gelation of the antifoulin ints,.AST thod .
aggloBibaition pépartieles deand, e PARRIE TU. IS %E@MB% st is

“also q@éﬁ? %erﬁt%gﬂ{stﬁjili@ ,ipgg%%hﬁaiﬁ{%e%lo? liqul SoATHgs draisepelationer

erre 0 as test" or_"Hegman gauge") was
durinp $:edan sftrage indgntancalersted aginglivanditione i€yt ee of
di spersion of a pignment in a pignent-vehicle system
[00059] The paint formulations of this example illustrate the effectiveness of

employing a stabilizing agent from the group of: 2-hydroxypyridine, a zinc salt of
hydroxypyridine, and a zinc-salt of benzoic acid, in accordance with the present invention
to stabilize a paint formulation containing zinc pyrithione, cuprous oxide and a copper
écrylate resin. It was noted that the Hegman gauge readings for the formulations of the
present invention, namely Paiuts 3 through 6. did not change during 6 weeks of storage.
Contrariwise, the Hegman gauge readings for the Comparative Example, namely Paint 7,
decreased from 3 to 0 in just 2 weeks. The Hegman gauge reading for the control
example, namely Paint 8, decreased to 0 in just four days. Accordingly, paint
formulations of the present invention have increased storage stability as compared to the

Control and Comparative Examples’ paints.
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5 such as a paint, paint base, or other liquid

coating. This test is also used to assess the

aggl oneration of particles, if any, in the paint being

WoSh®Ghe1dypst inportantly, this test is al so pgEgsdofsns0961
rate the stability of paints, paint bases or liquid
coatlngs agai nst gelation during in-can storage under
"accel erated agi ng" conditions at 40C. [00059] The

paint fornulations of this exanple illustrate the

ef fecti veness ofCOMPARA{IT ¢ pMPEEADI | i zi ng agent

fromthe group of. 2- hydroxypyr|d|ne a zinc salt of

Exaniplé bPyd1slyisah10 ginc aeylite 2éshe - sal t of benzoic acid, in
accordance with the present invention to stabilize a

orpul ati on, cont ai nin
oip sl st s SR RoPas hdlfe i SlriEa o YRS
similirie ﬂ{deﬁﬁmemgmum amhengmdﬁ contértef thix zexih &t sobvent whs t he
present_invention, nanely Paints 3 through 6. did not
ﬂPPT(E‘Hﬁ%‘Fﬁlé(SQ *ing 6 vveeks of storage. 15 Contrariw se, the
Hegnman gauge readi ngs for the Conparative Exanpl e,
nanely Paint 7, decreased from3 to O in just 2
weeks. The Hegman gauge reading for the control X
eXabip 2e; Paint+ Fomailationdf ankéfonlbagpaintiusing zing aprylate 13t
days. Accordingly, paint forrmulations of the present
i nvention havdngredientsed storage)st ablweighté’é conpar ed
to the Control and Conparative Exanples' paints. 15
V0 Z00FRO R FHE rEV (3088 BBA0cHA06 1 COVPARAD VE EXAVPLE
A Exanpl e of [yhi ghovepbl e zinc a¢rylate resin 5
[ 0060 A ZT Tigy, ﬁfs%e type resiin was primuced usifng
a hethod of synthesis simlar t¢ the synthesis of
Restn—5: |||t: rent of tm s resiniin solvent
was appr oxi naréﬂe‘? A) 10 Table|2 - Paint 8 -
Foru-ati-enr—gaf g par Tt {usT g ZT Gc -acr yI at|e
resin. | ngrﬁa’fv ‘\?é?“’ % Zi nc {acryl ate resin (509
i nLsolvent 60 ”rcm awv'c) Eaprotus—oxide—36

[00061]  The formulation of Paint 8 was of suitable viscosity for application by
brush or roller immediately after preparation, but thickened to an unpourable paste after

approximately 24 hours.

EXAMPLE 2

Table 3 — Paint 9 — Paint formulation containing a zinc acrylate resin and a primary
stabilizing agent.

Ingredient Weight %
Zinc acrylate resin (50%) in solvent 60
(from above)
Cuprous oxide 36
Zinc pyrithione 3
Zine salt of Benzoic acid 0.3
Wax (Thixotrope) 1

16
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Zinc pyrithione 3 Wax (Thi xotrope) 1 [00061] The
formul ati on of Paint 8 was of suitable viscosity for
application by brush or roller imediately after

R @liss@n, but thickened to an unpourabl e ppget®s2006/040961

after 15 approximately 24 hours. EXAMPLE 2 Table 3 -
Paint 9 - Paint fornulation containing a zinc acrylate
resin and a primary stabilizing agent. 20 | ngredient
Weight % Zinc acrylate resin (50% in solvent 60

f baoye), LQupr ' A it i inZl NC
S IDOEST” s o B B A iy e LD ol S bl o
Com%’@&%f&iﬁgﬁ EPCI;]' HHASDY | th be[sGbBARt atferishé wgc.elg;@gd |
ormul ated with a zing, Aacr) t r @sin_as :
contspa s s i AACECR TRt Ry HEELR PR 1 il
brustSdrdoh&. for at least 6 weeks and continuing at 23C and
so at 40C. This paint had a suitable viscosity to

STENED' | Pl etamagle 81l et Gimess O biGg Subiliing

agenBin@Bdraics gdmage{}{esehﬁnmian tastatslizd 4 paintfornpiationsontaining
|

ti t t I int f l.at i L i
Zinc BYHBIOPGHREIPHALAS B BHCABARaceh L ip By gtk Srdihd o
partitle ?fz@ Racir & gﬁﬁ%@ﬂ th @28 $Rek LS dtcMEer Accpdirgly ke minte had
not changed in the 6 weeks of storage,. Accol. 'W%§ﬁ_ﬁ
formintopaf ©6 pESe KHEBla bFOROBISeE TR SR BRI PR AT

.. ncreased storage stability and did not exhibit
gelatéo

2 ati on.
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17 WD 2007/ 061546 PCT/ US2006/ 040961 EXAMPLE 3 5 Tabl e
4 - Paint 11- Paint fornulation with a zinc acrylate
resin, copper pyrithione, a stabilizing agent and a
O hakddszi Ng agent. Ingredient Weight % Zi pCT/US2006/040961
acrylate resin C (50% in solvent 60 (from above)
Cuprous oxide 35.6 Copper pyrithione 3 Ml ecular

Si eves powder 1.0 Copper salt of Benzoic acid 0.4
Product of Mles Inc. 10 [00064] AF Paint 11 was
observed to be stable for at least 3 nonths at 23C and
al so at 60C. This pai nEXfdPEESui t abl e viscosity to
application by brush or roller. [00065] The above

TabledanPhint L1 - Peint &ireslatioe withfacinci sexiate tesivf capppt piyithigna a

stabi{izigiabént and adakstabilizingagett. as nol ecul ar sieves, in
accordance with the present invention to st abi lize a
pailnt formul at Igredient ai ni ng copper pyWetight¥e,
cuprous oxide and a zinc 15 acryllate resin. The Hegnan
9al0€ Ziead e P&iPe(30%] 18 sélvag di[d not chagege in the 3
mont hs  of ‘st qﬁgﬁeabo,egcordl ngly, |the paint formulatjon
of [ttrepreseng - nave 1 ncrgased Stazi@ge
stability and Hg%s poite exhi bi t gdl ation. [00066] Wjle
t hg—nventt OF ||a l:bbl et Tatove W [j'1 rererences
to| specific %‘?Poogwfmantns thereof it is apparent t hat

. : \
maryy chahges B Ill\zul.lqéllp arrd—20—vartat mS—Ccain o

made wi t hiSIecHERS PP FOm t he ilnventive concept

dl 9 Accenrd nal v | t S—i IIL ucu L 6

gcl osed herei
enfjr ace a@PP@EEW@f%ﬁ?@%‘Ea"lﬁodl fications and variatipns

t hdt fall within the inrlt and hrna_d_s_g_g_p,%,g.f_t_h.e.
appenoksetiugofiiks Inc1 8 What is clained is:

[00064] AF Paint 11 was observed to be stable for at least 3 months at 23°C and
also at 60°C. This paint had a suitable viscosity to application by brush or roller.

[00065] The above example illustrates the effectiveness of employing a
stabilizer additive, such as molecular sieves, in accordance with the present invention to
stabilize a paint formulation containing copper pyrithione, cuprous oxide and a zinc
acrylate resin. The Hegman gauge reading on particle size did not change in the 3 months
of storage. Accordingly, the paint formulation of the present example have increased

storage stability and does not exhibit gelation.

[00066]) While the invention has been described above with references to
specific embodiments thereof, it is apparent that many changes, modifications and
variations can be made without departing from the inventive concept disclosed herein.
Accordingly, it is intended to embrace all such changes, modifications and variations that

fall within the spirit and broad scope of the appended claims.
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| . A paint or paint base conposition conprising: a
hydr ol ysabl e acrylate resin selected fromthe group
consi sting of copper acrylate resin, zinc acrylate
resin, silyl acrylate resin, and conbi nations
thereof; a netal salt of pyrithione selected fromthe
group consisting of zinc pyrithione and copper
pyrithione; cuprous oxide; and a stabilizing agent
vﬁﬁh%ﬁﬁﬁﬂ@hﬁ?"‘the group consisting of hydroxypyri dine,
“Tnetar saits of benzoic acid, netal salts of
hydroxypyr|d|ne and a m xture thereof, with the

LS e e e
sdlgced fedm ﬂﬁcgrwp conkisingadfttoppgraetylsatesis, ihc acrylate resm 511y1

2- hydr oxypyri dj ne N- oxi de i nt or |nt
ﬂﬁ%dsfi"e %3 cop @Pté?wﬁer?qﬁweﬁéﬁ&@a yglF'H@‘ efeclEl o e
g®0p 8bakkihj éfﬂﬁc ﬁ)‘he&ﬁ‘d @(ﬁ%@ﬂpf{‘ftﬁ’i@hé REp@BLSUHde; and a

consi sting of |ne ear netal _oxi des, sodi um
stahilizing agent aedqqtqydaﬁ'@u thy graimepnsisting @Hl)@léqupyndme metal salts of
b [
bé’t@fy% c%at?'lg{élpjse%r)tg é)? Lg&{-gzﬁ_wghg%% %@%‘xﬁi\r%?{eg ‘i‘ Wit g6 'prdﬁ’mg) that
saidopmsisttioars edserlatly e oﬁ%yénony@md@eeld-c&i@baﬂd iz ialsg essentially

agent .. i s res n ai,nt or
e aend Aprsaia et RIURE P BRI 0% by
wei ght based on the total weight of the paint or paint

base conposition. 4. The paint or paint base
2.conpbi RaiEhPr gpinkbase APmPOAG e e ain Iofurhencompsiamee co-stabilizing

%ﬁ{ é’e'le%le% frdrf e 6n§p c%‘§i§ of dikatiak 9 9% X 1dé§a%db“: r#?@él%te

osition |n A Paount het ween: about
a@ﬁ%edylmmnag lstlich gslewraen-absoebingtlays, de:wglhhemdlcdnbmbmud@, and
i nt_base conposition. 5. The paint or paint base
me[ﬁ‘i“gl%? t¥%n of claim4 wherein said hydrol ysabl e
acrylate resin is present in said paint or paint base

conp03|t|on i n, an anount between about 20% and 3
70% by madtan PainhIE cOMPeTiéon Aficaimevhiein gaidiResied rzmg agent

et iR Gail ?ﬁﬁ %fet do?rﬂ:osﬂ-lgn 6 anlfoRR bSivetf OEQ%andfm%

ase conposi alm1 wherein said netal sal
bpyfmghhbascrbom QleﬂotebEﬂth of teeapaintyya paint base pampesitiegs e
conposition in an anount between about 0.5% and about
20% by wei ght based on the total weight of the paint
40r pPohdpaittas PainCBaEP @Sipodiion of claim 1 wherein said hydrolysable acrylate

resin is present in said paint or paint base composition in an amount between about 10%
and about 80% by weight based on the total weight of the paint or paint base

composition.

5. The paint or paint base composition of claim 4 wherein said hydrolysable acrylate
resin is present in said paint or paint base composition in an amount between about 20%
and about 70% by weight based on the total weight of the paint or paint base

composition.
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7. The paint or paint base conposition of claim®6
wherein said netal salt of pyrithione is present in
said paint or paint base conposition in an anmount
bet ween about 0.5% and about 10% by wei ght based on
the total weight of the paint or paint base
conposition. 8. The paint or paint base conposition of
claim1 wherein said cuprous oxide is present in said
6.pal MhOfaimdr PhinPBEE c6APRIF ¢ Ui RRerdiARLIAImASsuR en
about Z20% and about 75% by wei ght based on the total
pxwhighe isafresentain said peing pr printrhaseeaspostiep d& an argpunt betweep gbout
| | . '
082 &k LR Sby HRRG GREPGT e O Bl AR A p D e
capasitionase conposition in an anount between about
0. 05% and about 0.8% by wei ght based on the total
wei ght of the paint or paint base conposition. 10.

7The PRd pintQr pRit Bdse RamPoHOEPESIdiinwhéreidlsaidmdalar b€i n
said stabilizing agent is present in said paint base

PYrihione istressny in said Painb oRPRINdPIREIMRASHION 1D an WU detyrssy pbout
53 oot Lot Pveilfl SHthe Sintdd pambite
OB BNIOE by NG0B R Pl e Rl e
cagompdsint i on conprising: a hydrol ysable acrylate resin
sel ected fromthe group consisting of copper acrylate
resin, zinc acrylate resin, silyl acrylate resin, and
g conbTRebdifns phine bR comPoditsbdf Galint 1 wherpivirsaidriuprods oxide is
selected fromthe group consisting of zinc pa)gi tﬂ)io/one
PESRRI HbTHFEPRIRhAT PRI Bise CORPPHURSINGR NouUNtRrywepn about 20% and
kit Ao R BEEd Gk ek ghP BT G Quift 5Tt Babd Ebrifosi€idn.
a@é‘??gé’f@h‘gﬁgoxgﬁri glbne, ziené(r: ben?oat e, n&H
2- hydroxypyridine, or a mxture thereof. 20 12. A
process _f.or preparin j resi - Nai . :
9P m ot or o B R amPo Rl At P A R Rail agent s
pR&dny iredafd pAst ot paiht ik @bmpaditioroin apyaniouhi teteearaboupdBusnd
oxi de, ~wherein the process conprises incorporating ..
abayt §-8nly waaeﬁt baawr %ﬁﬁttota@g@g YRR BainE s somBpsition
stabilizing agent or a mixture of stabilizing agents
sel ected fromthe group consi st%&g of . L )
16y dr She paint afipaint basstcampesitiensofgtlaimeh whereingaidptabilizang agent is
ot al s 5 ;
pfESGR it 8R4 oo EOHRAIERh of b BefiglR oo offs oY B el
Olses ey weighhbdsbdompthevotabweibhttof slad phintdiase compopigiiont base
conposition is essentially free of 2- hydroxypyridi ne
N-oxide, and is also essentially free of sodium zinc

18nd  AGRRRLr pathi Kas® Eomposition comprising: a hydrolysable acrylate resin
selected from the group consisting of copper acrylate resin, zinc acrylate resin, silyl
acrylate resin, and combinations thereof; a metal salt of pyrithione selected from the
group consisting of zinc pyrithione and copper pyrithione; cuprous oxide; and a
stabilizing agent selected from group consisting of Zn salt of hydroxypyridine, zinc

benzoate, 2-hydroxypyridine, or a mixture thereof.
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2- hydr oxypyri di ne- N-oxi de. 13. A process for preparing
a gelation resistant paint or paint base conposition
contai ning a hydrol ysable acrylate resin, a netal salt
of pyrithione and cuprous oxide, wherein the process
conprises incorporating into the paint or paint base
an effective anount of a stabilizing agent sel ected
fromthe group consisting of Zn salt of 2-
1i1ydrﬁ>g:y&5é§§ Bk Bﬁpaﬂﬂgwg@aﬁqeélﬁam%am Bf PaftAEd Ehiniffdsiiona
m xture thereof in order to prevent or inhibit the
cqngFining ﬁ@mdmﬂysg%la gctiylatestghia, pavetal sabrofpatittionsmd cupophoxide,
_ . A . . e
bR S Kb IRl o Bebily bify SEmASHLR
amsumlo$ o sﬁbﬁlemgiagbrlt)nr f detuedf ofscathilining @ems selacted frpmehe group
salts o - h xypyridi ne- N- oxi de. cess of
cqusisHing 9 BV RLE e s o e it ang edalRas o
% +&8)phytidinB $h @@&% r&enfBrihlibR t1f fofthalinl Jf 2610 @n SG@PAift drpaint
et ween about 0.05% and about 0.8% by wei ght based on
baspewvitlyths Ipreysaghet seid rains op BaiAt base comapasition s essentially free of 2-
Lbihe%N. &k Ropith Galts of
SSARESH RO ot ofF ALREOTAR) e o By A Bl s o
2hydioSy@mairekSwxide. 8% by wei ght based on the tot al
wei ght of the paint or paint base conposition. 16.
The process of claim 12 further conprising: adding an

18f f e tprd@safp pid gaﬁiﬁg PodiftionStakhhtipaind Or R Hasd Congstlion
pai nt “or pai nt base conposition. 21 17. The process of

contgning pdyirekysablg aglar @ﬁlfle% Relab Sk RS paTithdgnesagil quprous oxide,
v&@&eﬁlttﬂp hf‘o‘c s%g Q?&.@tl% V}ﬁﬁrlhﬁpﬁﬂtt or?)at%% paRnd A8%ve

ased on t ota ai nt or
arpauarmnf a biablélzmgragcrﬂlselﬁcmd frog. thﬁgmua lobthsisting of 611'9@15 pf3-on

C ri si,ng: r ou and.,a stabili zi
G RAEHRF 2 TR oty FonBeeRn Bt SRk A e a0 Biger o
pﬁ&érﬁﬂor ﬁﬂﬁiﬁlﬁth@ﬁ'orbﬁﬂé@bﬂgeﬁ@ﬂndald@hﬂ r psind Base, fith the prov1so ‘that
drooxypyridine, and.a m xture ereof with the
aﬁ BRINSY Reing baserremppgtion }Szeé?e““@ RFQ t%-'aﬁir?’@wﬂdme N-oxide, and

1s%$s%ee§§énﬁlﬂll)yfr£ @fesogﬁmz 7N AR@XNIPEF Lfths RE 2 Ny @roxJByridRINLoXide.

al so essertia ree of the sodium zinc and copper
salts of 2- hydr oxypyr| di ne- N-oxi de. 19. A stabilizer

onpgsition conp
I&S: f ablci‘l?le grocess o v%ner in OJ ? gﬁ'ec?ﬁﬁ g%'é)}n?)t[]bg' sgi(c)l ﬁgabﬂ{ﬂnr%gagent
onrhixzure of ﬁabﬂlzmﬁ a@@fﬂh @bgmyeeh dbme 0.050nandaboans%, byaveight based

on the total weight of the paint or paint base composition.
15. The process of claim 14 wherein said effective amount of said stabilizing agent is
about 0.15% and about 0.8% by weight based on the total weight of the paint or paint

base composition.

16. The process of claim 12 further comprising: adding an effective amount of a co-

stabilizing agent to said paint or paint base composition.
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hydr oxypyridine, or a mxture thereof, wth the
proviso that the stabilizer conposition is
essentially free of 2-hydroxypyridi ne-N-oxide, and is
al so essentially free of the sodium zinc and copper
salts of 2-hydroxypyridine-Noxide. 20. The stabilizer
conposition of claim 18 wherein said stabilizing agent
is between about 0.02% and about 3% by wei ght based
on the wei ght of the cuprous oxide in said
conposition. 21. A stabi]lizer conposition conprising
1T upr Bhespresassief clainyl awberain spidAfiegtivepmpaunt gfeaaét@ceﬁablhaﬁ@ agent
)
558 94069354 54 204 Y \DUA QSR UE V08, e B8 pr
bae oompesitiont her eof , with the proviso that the
stabilizer conposition is essentially free of
2- hydr oxypyri di ne-N-oxi de, and is also essentially

lif r eea s@bilizBEconiifbiskith cémphisidg GufRRPEKids;anti 2 sﬁ{blhzmg agent
2- hydr oxypyri di ne- N- oxi de, wherein said m xture

sedqetedi fram thecgraupeeemsisiing efcydeaxpyiding, n@tm%%{&emw%%etal
sat¥ chﬂ%&?ﬁﬁﬁlg 4 3 jﬂ%&urg\@e%&’ With B Brdridd g:al i rt@é’csth@%hl:gﬁzdr

said co 1t alnt or
cccmmsmmntls cxertialtp fies Dﬁ@hyaohmﬂdﬁm@b@ea@dw alse essestially free

of e RS it e Pt 6 R gRe EBROFL, 77 Ll

a netal salt of pyrithione selected fromthe group

conS|st|ng of zinc, pyrithione and copper pyrithione;
12 upr & 5blizereompastiion Lmppfing: FURUE GEAE gl SH At gt

seldcB thdrg gfeg%&gﬁ sﬁnog%f%caéan%@hydleﬁyﬂg@iaml ﬁn@se&oatasz

A di sper articles Tn a Iiquid sol vent
hydhexypiyridinai ar asnilxme pharetoif ovldsthe oUYViROi thas thqjisahjly%er eanpresition is

b
o8l BB SRRl SRaf, SR S AT LA AOGR of e sogiom.
zia€ il apgermatiabfl B-aldex@iyridindrddoxider i di ne and further

wherein said liquid solvent is water or an organic
solvent, with the proviso that said dispersion is

28Ssefhd ﬁﬁﬂlﬂzefr 68 pS¥itictr dDESHiAXBRYHer&lh B8 d NaBiz 2, agaitds béween
al so essentially free of the sodium zinc and copper

alawit © §2%fanﬂﬂh91ttr3(?/x pyeight bascdon fieaesight of thettaptgus Bélud§ irhgpid
im23 wherein said solid particles are present
C?Q'Bnpo%tt%a di spersion in an anount between about 20% and
about 70% by wei ght based on the total weight of the

PI SPX" tabqlzer composition comprising: cuprous oxide; and a stabilizing agent
selected from the group consisting of hydroxypyridine, metal salts of benzoic acid, metal
salts of hydroxypyridine, and a mixture thereof, with the proviso that the stabilizer
composition is essentially free of 2-hydroxypyridine-N-oxide, and is also essentially free
of the sodium, zinc and copper salts of 2-hydroxypyridine-N-oxide, wherein said mixture
of stabilizing agents is between about 0.03% and about 4% by weight based on the

weight of the cuprous oxide in said composition.
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25. A dispersion of solid particles in a liquid

sol vent wherein said solid particles conprise a netal
salt of pyrithione and a stabilizing agent sel ected
fromthe group consisting of 2-hydroxypyridine, netal
salts of benzoic acid, and netal salts of

hydr oxypyri di ne and further wherein said liquid
solvent is water or an organic solvent, wth the
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pyrithione and copper pyrithione; cuprous oxide; and a stabilizing agent, wherein said

stabilizing agent is a metal salt of benzoic acid.

23. A dispersion of solid particles in a liquid solvent wherein said solid particles
comprise cuprous oxide and a stabilizing agent selected from the group consisting of
hydroxypyridine, metal salts of benzoic acid and metal salts of hydroxypyridine and
further wherein said liquid solvent is water or an organic solvent, with the proviso that
said dispersion is essentially free of 2-hydroxypyridine N-oxide, and is also essentially

free of the sodium, zinc and copper salts of 2-hydroxypyridine-N-oxide.

24. The dispersion of claim 23 wherein said solid particles are present in said
dispersion in an amount between about 20% and about 70% by weight based on the total

weight of the dispersion.

25. A dispersion of solid particles in a liquid solvent wherein said solid particles
comprise a metal salt of pyrithione and a stabilizing agent selected from the group
consisting of 2-hydroxypyridine, metal salts of benzoic acid, and metal salts of
hydroxypyridine and further wherein said liquid solvent is water or an organic solvent,
with the proviso that said composition is essentially free of 2-hydroxypyridine N-oxide,
and is also essentially frec of sodium, zinc and copper salts of 2-hydroxypyridine-N-

oxide.
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