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WD 2004/ 060062 PCT/ US2003/ 038922 SMALL PARTI CLE

COPPER PYRI THI ONE BACKGROUND OF THE | NVENTION 5 1.
woo@ademb2 t he | nventi on The present invention pel/abm®3/038922

generally to small particle copper pyrithione

conposi tions d ' se
conposi ti onssmﬁgf%éﬁ%}eéjh(g%%%?ﬁ#%s are
provided in a non-dusting formas a dispersion of the
10 smal |l particles in an aqueous or organic sol vent
carrier. Al tePASKSREPYD PheTSRelNVENFLON es ar e
provided in the form of a solid powder for use in
facilities equipped to avoid or mnimze human
1. exposude ofo thandnivamdliiomg of, the powder. The snal
parti cl e copper, rit.hi one.conpositions.are suitahle
5 hy Pres BE. RVERSIRFng SAGoRRs SR2 AL ot ALl
parRaidlleS copelt pyriflione Ranplositibese siEl b pettiod oF
exhi bit enhanced storage stability_ in dispersions
Preppi g GHicEensOMROSAS 1pdS.  ATedRTéRanEbs CORPRSiAtLons
arefbQ%hH@%daﬂELEQ%bhn@ugﬁﬁ%bsfor%@%@tbvﬁigge AL oF £%e
copper pyrithione particlés. 20 2. Description of the
smaRd| pleet iAlesPyn eh aqgeesalst oraceggaelic kedwentowpounes .

that _are. useful in wi_de .vari ety of appl. cat.ion
AR nert BTy Paetdsd e atR R5 PaAg o r fodhgngorm
of haellidcipdagierHEary uget dn fA%idaktiesobqpy bkl @keavoid or

i.ncluding zinc, tin, cadm um and zirconium _as well as

mingfd Zeg GHESINU FFRES U&ICU FPnuARSaPeed i Rge o theéhepPoddesd The
i f.orn ; BELINY e

T e L RPEe R Bl e THnPERIE R, B5E s higoLe

for4uge3 2683ant iZoudnmlgl agentisclies apt ifeordingabeg ngfs, such as

rithi.one ha been i.scl.osed-for use.on the sk

maz e B R REr tnarly® PG aR 68, sHPER 28, SRR

stoflagel esedindlyvadnedi speiali osal Witdf 12quid media, as well
mer capt opyridine-N-oxide in the formof a fine powler

as g eNABNSGOY/L66686 FAPETAUSI0GEL03B§IFouling paints,

relative to larger size copper pyrithione particles.

2. Description of the Related Art

Pyrithione salts are well known compounds that are
useful in a wide variety of applications including their use
biocides, such as fungicides and bactericides. Heavy metal
salts of pyrithione, including zinc, tin, cadmium and
zirconium, as well as the magnesium and aluminum salts, have
been produced in the form of flat platelets suitable for use
in shampoo, are disclosed in U.S. Patents 4,345,080 and

4,323,683.

Small particles of metal salts of pyrithione have been
disclosed for use on the skin and hair. Illustratively,
U.S. Patent 4,670,430 discloses polyvalent metal salts of 2-

mercaptopyridine-N-oxide in the form of a fine powder of
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particles in which at least fifty percent of the
particles have a particle size below 0.2 mcron. The

wO 48d/opmbent  di scl oses that, when this fine peet/si083/038922
of particles is incorporated into shanpoo or rinse

par%o 0% ékp% H&%Qe S dl%ﬁ?%ﬁfggb%%%%kkkt%fo%hkﬂgartlcles

havréabt lp@IrQs_cheat @ ithe bSalﬂJorw and haicrons ankanasd. pArehker
illustration of the use of small  particles of netal
disgdrseRi dhes i wWhea rtfklrSeaft%nP%%l&l@vPée@artﬁc@es is

in SR g/ %%t%l Zhahpeo L2 Rakentotisslifsesan t1Q

imcrobial hair treatment conposition conprising
dlS@@rsaonswmt@nimeY qﬁntHeS@eSQémﬁlaBesm@koaﬁdlagd triblee

aafbarS 13V el HRHc R Bk M LR a1 Y

enh@hde@ss, Add Hed) 1a1uwrsarmbmc ocfatth@mucsed@rfo%mallqn ai d
for the small particles. 15 Pyrithi ones have al so been
pard &4 e&s Confietidr GHITAIChigaEs: ife i &TPEMENf ¢ provided

in PRIt %at'e'n'tu%t F3t Maly, V@l 04s 2 B%Lt%tn% CARLAIRIAT 5 "If\
pyrithione sal't (€. g. zinc or sodium pyrithione) plus

antgmdepedriadabr ife tgeatm}ﬂrrtusoo@p@etopn @@mpacuglng (a) a
thi nat e _knaown art ose
surgd BRRET ) Fmes b il g e a P BB R B ate
metialll pstriatiiome WnSwhRaihe kit N@as5 13%, B33 weastiti bEs tae
process_ for making a pai nt qr paint base contalnlng

Par&&ﬁ.%@rs hgySi ehifofe Gt dyrier ARGRETd oM fliedé pPas (

polGHREAYS @X1idSyi ¢ Wﬁ%k%hﬁak@eaaﬁ'@Bre%%!b%&%litﬁghkhkies
agai nst gel ation during 25 storage. As yet another

| ipystialictRs YaSe Bl bele: used?48 482 1diiseleses a

process for providing in situ generation of copper
addp;trl‘\ftem éive & rvaéplpmymoforpapautrst bdde uswiriagh vedmpr ivegd ous

palln@ e an%&hﬁ%gntfg %aio‘ne"fsaﬂ”th' 2N2inc” B8 Bodium

TR Wardr At
pyrﬁ&lhlibn@l )t @ﬂandlar |da>g>p@rr afatler (tehg f elpaicuen oe:fldteher
pai nt. I.n many applications, rithiaone offers

cupBgyE, Kin i OSHARCA oS Ty SrOOTheR EBEETSN i PERCOREed, for
exatipdl a3 Zing @%&kﬁ&'@ﬁﬁ 5F@%7eﬁ@@p|eAsC%BB%%er
pyrithione is nore stable 2

illustration, U.S. Patent No 5,185,033 descrlbes a process
for making a paint or paint base containing copper
pyrithione or pyrithione disulfide plus cuprous oxide,
wherein the paint exhibits stability against gelation during
storage. As yet another illustration, U.S. Patent No.
5,246,489 discloses a process for providing in situ
generation of copper pyrithione in a paint or paint base
which comprises incorporating a metal salt of pyrithione,
cuprous oxide and a controlled amount of water into the
paint either during or after the formation of the paint.

In many applications, copper pyrithione offers several

advantages over other forms of pyrithione such as zinc

pyrithione. For example, copper pyrithione is more stable
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WD 2004/ 060062 PCT/ US2003/ 038922 than zinc pyrithione
when added to paint products, and therefore is |ess

wo 2doaloyoos cause gel ati on during storage. ComeeTiUsiony038922

avai | abl e copper pyrithione is typically sold as a
al I [ RRg for

tha yzslq’%%%r clra %%rgr y%omégl?e@ ttkgje v?/g'él% g)bglrjt 0%8 %ng?on
themufca:tmuts d@ = dridredy wid lvaansee djedm tpant |dculrens_; m:o(rfage

from3 mcr on A key di sadvant age of

corﬁ?é‘}“@“%ﬁlag&%&"% Cuy PP et Oa“l?stlsd&rypdﬁally
soland I HryneeRrRit at ld&eﬁﬁﬁqua' tHe Rardliile equdRRge

part|cularly since copper pyrithione powder was shown

for e marenarsiiad 1rah PAWSS YIS Hifitoren |sdRér Ontfemicron
an& %‘ﬁo‘%g: fZCU rr?fclito%é nlﬂx}ﬁlt%t ' C”Pnelt']dcl)étI C' ta\ft'l%lr ats%. B;' $rom 3

dusting 1 ssue associ ated W th copper pyrithione
to gowderrdrss .addressed in PCT publication WO00/54589.

NPUERENTLS (R SRR

gerfeddt@y Qiiusﬁil TN RO 1HY, TRR: Qe g \eal8

have now observed that, in use, although the
harksilslga SBHPTSI L h @ ACE PASIT LY a AT WS OPPS A5 gy T izdiione

pr\gb%est e AUS BY ihSSle « LNSY (38 %glyc By AN her

re specifically, paints ma
pomﬁ@:pe\ﬂsarort@s:tterw g prcmuedarmad.@cm@a]swmemtm ng1 rratte;

perprlthloneo aint in a
T ARG dEBHR G e MIGeE BRSSP SRS dEY
powddal easesidrite sl litkeldthe1tikat: iket weneyghsss. This
antifouling agent wll Iea_ch from_the paint to
rhég‘i PR IHFFAY e e Fuss 19 figsele UpHag
. [ t;en gt
di ee?%ga@sneéd% eacﬁq:&a?é’%ﬁe%g?’é&% gjlrn%b)}%l nsgrlltqglg%de& red

diSnamsitr@rmadaqure antifouling efficacy for copper
h| one ?ﬁ% cont ai ni ?% antifouli

t VO
55552 "R RS (oF TR o use,

aldH@ﬂﬂHﬂﬂH& dlsper81ons of the PCT publlcation W000/54589
obviate the dusting issue, they are subject to another
problem. More gpecifically, paints made with these
dispersions tend to provide a decreased leaching rate of
copper pyrithione out of the paint in a low temperature

environment. Such decreased leaching increases the

likelihood that not enough antifouling agent will leach from

the paint to prevent marine fouling at the paint’s surface.
The present invention provides one solution to this
decreased leach rate problem, thereby insuring desired low
temperature antifouling efficacy for copper pyrithione-

containing antifouling paints.
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In one aspect, the present invention relates to a

conposition conprising small particles of copper
w@yooubioene 5 having a particle size within apeBIg®O®H38922

fromabout 0.1 to about 10 microns, and a nedi an

particle size OfsﬁﬁﬁﬁhirEW‘fﬁErﬁﬁﬁgﬁgﬁoﬁhese snal

particl es exhi bi | performance,

as conpared to larger size copper pyrithione

particles, in rine_paint that is exposed to a 10

col'& \%}eerasé)rﬁfftr'gﬁfﬁ\?np I%fsefnrtoﬁwné’ﬁéﬁtloél E@;Lfa &§ to a
confgRtiitdicafl e dnpridiout skfaldegizaes cQert iod 28 pehn pARaAtR8bne

aspect, the _invention relates to a paint containing
havipg snilartgarls Qiee witthdgpperapas i drem plvoafotthdr to
abAEPAG mildIRHNV &M AN medoftlad %scu:ttha_L 'T%ti%%d JtPfess than 3

enhanci ng the antifouling efficacy 5 of a paint in a
micgohe -wathers ce miarldn pentt, i cd&isd epdditifoddt  embiamiciesti ng

nti.ncor %;aﬁjn the smal | particles of gyrithione, into

e FETE FY T ort”}‘?élrceasﬁgctc,o“ﬁ‘?geglr ESenB TS e ftliZ6n COPPET
pyriehdl®es trd i A0S ia0maGames ipHifG &hReN-@uskid@ed to a

copper pyrithione 20 di%persion conprising small solid

F

colpaMAtEre STON ICHPIFET Gy SO GROUH Speesedsen Cantiigipde to
abotits Rer %@gr:ee%r %fe%rtqglﬂé’de theys f%lrfof@ ni2g! %E%{?t%% Oh%Ylt%oa

particle™size within a range o rom
invgpduton] Fetiadreens o angad nire dicant apavitigcltde simad lopalressles
of %hane% wi%ﬁ s ti %?5! v %@e di%p%rskgn 25 e

a0EG omEI Y TESATEI ns Ta AUt n TR g “aGe At VS8 éEed
relhtem tiche gledhipd @si hihagcahgs WHeachanirsulpaky BEFicacy

resins, binders, and conbinations thereof. In another
of Fspadnit tife apcedchivaitiove SIVEForEIeRTtes SPd Sa mefrBoRod of

corfRHINGA IHBTHILINAAIIREEHAN Yart TRl s Byr38hione
particles of Copper pyrithione dlsperseg in a ViqU|é
intdi $per ganitntconpri sing the steps of: (a) providing
smal | _sol.id particles. of copper. pyrithi.one within
dest 6 SI5E PaGE of FEORABHT 07TorG 108 gpiares to a
compR4AeR0 G mPEE/HiS20B3/Md3B 22 t 1o dophe rMpgiraftiocaad a

di sg%(iﬂls%gnp acl:rotmlpcrI ies isnlgz %m%fl lI es%Sl itdh ?:)g r?t’: icles of copper
pyrithione dispersed in a liquid dispersant. Preferably,
the solid particles have a particle size within a range of
from about 0.1 to about 10 microns, and a median particle
size of less than 3 microns. Optionally, the dispersion
additionally contains a dust-inhibiting agent selected from
the group consisting of surfactants, polymer resins,
binders, and combinations thereof.

In another aspect, the present invention relates to a
method of making a non-dusting dispersion of small solid
particles of copper pyrithione dispersed in a liquid
dispersant comprising the steps of:

(a) providing small solid particles of copper

pyrithione within a desired size range of from about 0.1 to
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m crons, by subjecting larger solid particles of

copper pyrithione to a force selected fromthe group
wa@oogiostosng of grinding, mlling, pulverizi ngpCT/US2003/038922

soni cati ng, and conbinations 5 thereof, and (b)

abUeSAYY %{'i'lgfo‘},.%op%r Py itddiane pantigles i adhqud,, o 5
ispersant. I'd ye andthérta PEct, "the present
midrorent ibgn sigdjaicas riep 1aargeat hod idf plmi-tiimgefa; AN -cdyppleirng
di spersion of small salid 10 particles of copper .
PYIHFRS R & SpEcSedslivcrad c‘fa.%a‘ FSp TSR coomdRtding of

grit8 ¥l et 19find, @) dhaRerSImRY lsdhdeht3ely,d sRRT Idorti$ia®fions
copper pyrithione in a liquid dispersant to provide a
thereqfi,.d andl spersi on have said larger solid particles

di sper t her ej D) . | ecti said liqui.d. .
di s(%jr s%l?%'ﬁeéffss%l rﬁ:eorprbeﬁsg)&trf#%}ﬁéﬁ@o%%Efftg%cléeSsenec g&qmd
didigeamatite group consisting of grinding, mlling,
pulveri zing, sonicating, and conbinatioons thereof, in
or 0t Y PURICER ARG oo BPG SeARgdrVEsdOgp Telates to

a TRAMILIES nlalkisR) & HorPABAmMdiRip 13 ideSiIednii128 solid
range of fromabout 0.1 to about 10 microns, and a
Pandd edr [dopiRer $ivad thfiangs slisper sedniier end.iduidsti| |

: # e ingention relates to a
dls%e%?th% to%%gﬁwiﬁclltr%g t?{?e%g%hsf (@))\ljfri ng characteristics of
25 (a)pd@iistpentsicty deamprdars es ldddipagttie leke gfaideppar
antifouling effective anount of solid rticles aof
Pyrc‘&%}}é’ﬁ‘epfﬂ Phitoret L h ARG T8 P ar tPcPECYILLE i tiHigyi4
digirea o Havemsaheut] gkt @o1abophriQ @l GNspeadsa
medi an particle size of less than 3.0 microns. 30 In
theperirgn@iier aspect, the present invention relates to

o Byl A0 e A Ll gk ©
pyranthifoma itrmg a didrect ised eamdntt ron & heordugt icogsdappery of
grﬂﬁ@!nbnigﬁ 1%5%9 %91%égggg%%gP%E%E%%%%%QQB%%. combinations
thereof, in order to reduce the size of said larger size
particles in said dispersion within a desired size range of
from about 0.1 to about 10 microns, and a median particle
size of less than 3 microns.

In still another aspect, the present invention relates
to a method of enhancing the antifouling characteristics of
a paint which comprises adding to the paint an antifouling
effective amount of solid particles of copper pyrithione
having a particle size within a range of from about 0.1 to
about 10 microns, and a median particle size of less than
3.0 microns.

In yet another aspect, the present invention relates to
a method of enhancing the antifouling characteristics of a

paint which comprises adding to the paint an antifouling

effective amount of a non-dusting copper pyrithione
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di spersion conprising small solid particles of copper
pyrithione dispersed in a liquid dispersant, said

wae odoaeooparti cl es having a particle size w thi PCHUSBNSE38922
of from about 0.1 to about 10 mcrons, and a nedi an

di s%%rrtsl 1Glre c%'rréaprlgf e o oh83S Eangs g%r@l%'i%s of @o@%:e'rl

nother as present invention relate
pyranthiifome @n@pﬁaseﬁ amnprﬂihmgdadpap&msbase 3ﬂddaﬁolld

anti.foulin effectlve nount sol.i artlcles of er
ax AL BAY Ry Prod LA CrECs MG RIL fi FRIFafiGe BT
abolitom. 10 tabQwou®. 3 ot didkems , 18n\ & Qeaaaangaatﬁedleaeize of
particle size of |ess than 3.0 mcrons n yet

lesgnétizer 3adp&érLronise present invention relates to an
antI'n; QlihAg 4 ?ft%terc%%r IR NG 1@ @Q‘g@ nRas 6 ARd 4 ??1 relates

ant'i foul'ing effective anount so particles o
to h& pyrtiitfioudniaegh peiimg aocpgntiisdng aipelwmtba&eaahdnga of

rom. .about__0.25 to _about 7 ni.crons,
ancg P B rg bR vy B ia T 1 BPoraSIrs" ol Frbber
pyraftofibele asRaAeh al parRriesentsiizeveatthan tekahgs offo f&om
nmet hod of enhancing, in a cold water marine 20
abogiky iOr-gniFenPotite L0 FeR roRFe NdcdppeAipy PRATLoRd Sl pédFe of

les® t3QRPEr PWiitRLgne-containing paint, said method
conprising 1ncorporating into the paint solid

paﬂml@besa@btbempempepyn|theopeebamtngnaepaubnckelamee to
gﬁé Hg .ran e of from .ahout bout 1Q mi crons
4 opedingn 5&PF.EP@R§1fén§faQ§aH8 s ?ﬁgna ntCr ons,
antlll'fdﬂtﬂ.dell’g leF fRIC@Y Ve atotRRP &L 1RW iphRicare esl ©&Chkopbpke
fromthe paint of at |east one m crogram per square

PYTEERIORSt EVBEE dapP3dt iedSosire ¥ thaidaparRact @ts4rgm

abot® @ Wal & TRLIRE e 'c&%'i‘l NG AANEN IBASHr ?;Qé%t_tc § %'1% of
water tenperature o ‘degrees Cent e. 3 n

lesyethamoﬁhencaspect the present |nvent|on relates to

o SRR GBI SR 1A UL LRRRLRL ccaee
to I%tyﬁdettfﬂllo@ln%ff e@Mantheghalift al RoddC¥ad evahak-iper i ne
envi@gnggggen%hesﬁggc agg%eGOf copper pyrithione from a
copper pyrithione-containing paint, said method comprising
incorporating into the paint solid particles of copper
pyrithione having a particle size within a range of from
about 0.1 to about 10 microns and a median particle size of
less than 3 microns, in order to provide a copper pyrithione
leach rate from the paint of at least one microgram per
square centimeter per day of exposure of said paint to said
cold water marine environment when measured at a cold water
temperature of 10.6 degrees Centigrade.

In yet another aspect, the present invention relates to
a copper pyrithione-containing antifouling paint providing
an enhanced rate of leaching of the copper pyrithione from

the paint in a cold water marine environment, said paint
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WD 2004/ 060062 PCT/ US2003/ 038922 conprising a paint
base and an antifouling effective anount of solid
w@asoiioedoes of the copper pyrithione, said soliBCT/US2003/038922
particles having a particle size within a range of
from. abaout Q. Q abqut, rQns, and
comgEdigBe prd gy bRt Bkl L AE 3Rl 407 BRG], gmoun
of paﬂhdcbe&thaMEmgc& lt@ac kopbplice b&&ﬁthh@n@&l@hl@fsaﬂld
| east one nlcrogran1per square .centineter per day of

Par@%ﬁ&@ﬁr@aaﬁngwqdﬁi¥tﬁF 0 S3&Fd VdSPd N RafrérIfarindrom
abo%%VernQEﬁtk%ﬁﬁﬁl%eﬁﬁ%&%%sataﬁdpg|%eWﬁ%%T abr®TRekalye of
of 10.6 degrees Centigrade. 10 These and other aspects

lesgf thha @resenrﬂﬁmVéwudoﬁolwdlparbe@dﬁﬁ appamene dpech

h | d I [ f
T L A I S L U

cen@ﬁ&@he&h@wrn@aWhﬁfl@ﬁ@@bu@% pdr tadlde paiiane tan@aid cold
tenperature on the | each rate of copper pyri.thione

WatFFoWPr&QFnF§W16V@WEFFn¥h8H Jepsiredoftt Re Cpleswater
tembB¥aRLFRN JePaioNts raesCeupanedalye .conpari son paints
Paints 2 and 3). DETAI LED DESCRI PTI ON OF THE
| NVERBEO]NIG qm@§rn@wp§@éﬁ Q@rphﬁspm@ﬁyntoandebyipne will
S e t I l.es of g0
bec%&gigﬁkaﬁggékﬁ&b re%%&nﬁn% a%%égoﬁéa h FgFee%rom
desamtiptawn rg paientisveontanni ng these small particles,
notably in a cold water environment. This enhanced
| each rate enhances the antifouling efficacy of the
paint in that envifQRiERfroNOE BREFAG to pai nt
contai ning | arger—si ze copper pyrithione particles. 30
As used herein, the term"cold water environnent”
de & "ater f t I .
Contrbread B8 o sttt Sy iad chen e Sab nbdg e Size
andheempEraEM&eieﬁnﬁﬁksnabbhsmze amdc oppell pyalitttionas from
used in 7 WD 2004/060062 PC@/UE2003/038922

paints, over time on a pailnt e present invention (Paint

4) as compared to comparison paints (Paints 2 and 3).

DETAILED DESCRIPTION OF THE INVENTION

It has now been surprisingly found by the present
inventors that small particles of copper pyrithione exhibit
an enhanced leach rate from antifouling paints containing
these small particles, notably in a cold water environment.
This enhanced leach rate enhances the antifouling efficacy
of the paint in that environment, as compared to paint
containing larger size copper pyrithione particles.

As used herein, the term “cold water environment”
denotes a water temperature of from about 5 degrees
Centigrade to about 15 degrees Centigrade. As used herein

the terms “small size” and “small solid”, as used in
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reference to copper pyrithione particles, denotes

those particles having a particle size within a range
wmbooinews2 about 0.1 to about 10 microns, and aPQTEUSANG/038922

particle size of less than 3.0 microns. Preferably

re IR RY WLl & ezl dvs Hid hrbaartrm%% Ofadd a0l

0.25 to about 7 m'crons, with a nedian particle size
pawifidless havamp anipedriss1 eAdviast ayddus! v nangenedi dirom

rtjcle size of the small size, _partj.cles is w.thin a
a‘bc:)u}ngde'q‘o;cst S raébrﬁu& 51&:6“]39]?(?%’0 B 2 ﬁ“@rdelanamlfgleeoﬁﬁzf of
lesd tdtah & .reangerend.r om fertabl?d ey @it iQelRE ze is

_invention al so provides a non-dusting conposition .
witdgdprd SIAPS IR SR R A€ F° FRAUITo e FicsFer $Eh 2
mediArf pddtq¥iid diSRESANes LRS! 4 dfddde presence of

one or nore dust-inhibiting agents. This solid/liquid
Advirdparesiven ¥i,s tdis ynatdl dra i, i cdied Sitzer eduddse egmall size

l.i m nat.es t.he .ri sk of 15 j | ati.o xpasuyyr e .of

pargqu?oersnel évvlgl%smofa copper Opf';:}?rtoﬂﬂ gn're%. %Oﬁ/%réo%c,rqrﬁe more
advairldgeoardliyc veis Hifn ecoppregepwi tftican® .& €o Rhysicgalsy.

stable in the dispersion, and in paint, during o

st YR PP ISP REEVIRRSs aninpnmdkes inge composition

ki@ 130 @th Ofsmaine f@riiRtiiecQn RS Y il e Geli$)

CC') gr‘ thlir_%ﬁ t hi fg}ar opiﬁ; 20 preeci pi tpgé%gs, 1t hus plr g\%?%l ngl @
11y defisimread agtiel fotiifamafldly time thei ppessinees cdndne or more
ai:nNts, - 0 red. to.di.spersi. .and ints . .

dus%on%gﬁrﬁlﬁgq%ar %’rn%ssl'zexﬁ“ﬁartsiocllega&fqu&gp%grspersmn 18
eagyydd hiaowdd e Amndsed herkides tdie elammnadiespens ol'ski SF
, hg?g.ltended to 25 enconpass both | ow viscosity o
INhEGATAT APPSR (e L TATI i G &L Sy iofc G&PRPT Pyrithione.
Mor¥Ried/ | itddl QP iQNSs CRADRASLEI thiCRReLRL V.
the dispersion has a viscosity in‘the fange of from
pPhysicwal 1y, Go@bdiss ito tdisogti sSpee;s000, c padatinr pevkint , during
erature,. ferahly t.ween _about 5,000 .cps -and
Sto%%%oﬁ%%%ﬁﬁt%or g%’%‘te#%érsa%&rnéf“l\%ﬁgr ’é:i%r? 'lclg(sell%OOd of
thederatmes iCendfpaickper Agvdnbdgeeusiel s he ttiisperi®dtropic
conpri ses from about 20%to about 99.95% (fpr ef erably
PTG R G SR ETEYGGH TPOGR FyRaReeghehe fsddifie for the
di RRiG@S a¥fa $Rliind CORRE IRl @8 B spersions and
paints containing larger sized particles of copper
pyrithione.

As used herein, the term “dispersion” is intended to
encompass both low viscosity solid/liquid mixtures, and
higher viscosity solid/liquid compositions, such as pastes.
Generally, the dispersion has a viscosity in the range of
from about 1,000 cps to about 100,000 cps at room
temperature, preferably between about 5,000 cps and 70,000

44

cps at room temperature, wherein “cps” denotes Centipoise.
Advantageously, the dispersion comprises from about 20% to
about 99.95% (preferably from about 20% to about 70%) by

weight of small particles of solid copper pyrithione
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WD 2004/ 060062 PCT/ US2003/ 038922 particles dispersed
in fromabout 0.05%to about 80% (preferably from
w@baune®62o t 0 about 80% by wei ght of a | i quiBCT/US2003/038922
di spersant selected fromthe group consisting of
l,ye Iyaat 1,.Qn I €0f,.
fgu onal 1%%!21%6%8' sp?ﬁ? on aé%ﬁ {&)gn%a It;;/)J %gtﬁplgti ﬁag)ffrom
(pratferabll, Oﬁ%nt @ahaut3 O%O%cofak:mutuﬂw)nmybmteuggltagﬂ}ta

sel ect ed from th onsi sting of surfactants,
11 i PR AT St S St SO ©
wat/élﬂ ergtahﬁsce s\/&ﬁlv@ﬂts p@r@wmta@gd tof2 o t ot al

ght of the dlsperS| on. 10 As used herein, the terns
Optwldlu@t ithe dimpergian Rdstionsfldy (ong ad@mepdgion epout
t=Rat, I e t u
0- OtSEa east 993@}{)3?%\/\/9%9 utrsetf rlg%nofl %q\ﬁ? a%%r %e“’?%:e?)irJe%r (84 Fron
thepyridun e spiatting et sﬁxefdc&ramt"sduﬁolwrrem lfnetsm@
ent" refers.to cal ounsttg%t a |st
or

bingddasn @y S5 A K& ilo? ofthtﬁi??t et e

peric@inBs %frealkfam%.rdq%rp‘mﬁertc@érl' tafd 1 RA trihel @S.s RS sion.
conpared to a conposition that does not contain t hose

codpoutitfsl hergimporthe pammscl @wn-ghus tdaglr iaped idust - free”
ref@?i%d d'&dﬂg&ﬂﬁefén Ha;g'f§(§% é%yﬂ% aﬁq tﬁ%kﬁgégbfor

Al rborne P i cul ate tter foun
adV'EhTtmujsllM rg:iea\t‘@lru@laandeasctl Sgisc &y v@ighﬁurfecee of,
ubl i y r| can f erence of
a il ottty e B S e et Hsiton

inhStAtEsg tdpnt f %ef@i%t%'c&@%ﬁﬁ@%c%%a&r esenlstl An
inhal ed air as  _suspensions of solid particles or

Pregiesl s o1 Hé“ﬁé’(lémqgalthfs Hegratd oais e idaiséd ttﬂile form
of ad' rr%x@f‘e rp{;dlegl Ill%}'ﬂ IIQH.C@. es, p%rtl ttoh%

rel evant pa as vvel S the mass conc ntrat| on
corr@foqaavrltqrr:ltéat Aperotredt atvmreyin rtélqsreewmpoiumdfsnti on

“nib S 98 SPYL L SOTRE S DOR N0 el N,

entpantd "ean@f1 iGRPEeTi teyiiat fﬂdi“@\ld:&)‘b&%@%rltﬂc@ﬂalt%u iMhtter”
di spersant selected fromthe group_ consisting of
foupgt dm thega rﬁ%%&hﬁ@ﬁ@ldaﬁé%l&nﬁ'aﬁaﬁsoﬁ@d Biedegrcal

Expg%tdr%n%rlcﬁcetgje qu'biﬁ%rh%'cp %ya(%qiliet iA?r{équlc:)énC %%tn%ie'}%n%e of

Governmental Industrial Hygienists. That publication states
that, for chemical substances present in inhaled air as
suspensions of solid particles or droplets, the potential
hazard associated with airborne particles is a function of
particle size the relevant particles as well as the mass
concentration of particles.

As noted above, the present invention relates to a
composition comprising a non-dusting copper pyrithione
dispersion of small solid particles of copper pyrithione
dispersed in a liquid dispersant selected from the group
consisting of water, organic solvents, and combinations

thereof. Optionally, the dispersion additionally contains a
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9 WD 2004/ 060062 PCT/ US2003/ 038922 dust-inhibiting
conpound sel ected fromthe group consisting of

WG woltaetent s, pol ynmer resins, binders, and conmbdTE1005638922
t hereof. Each of these conmponents is described in nore

Cail. i n. thi . : o o
sl H NS (G RE el Bl [ Ue By Rqpsiapying
of isurtflee tfaorta ,0fpcd yiteyr peasders, biidedsor mmf «copperations

it hi b I d a tarti mterial in
T T A W T

detGAppPeed®ird t hi one may be made by 10 conventi onal
met hods known in the art, as disclosed in U S Patent
No§CrReg5 PY39E:h iIDBY 0L B@Y2 15 203 4gumeRidiaflly (fooppdrch

cheWid i ong, ey e mrde %f%c_te'h;g RaPRRET f]’cfj.“nl;;{] powder.

ané%br copper’ oxide W'th a pyrithi one sa
ThisqUfeows off capmganipy datricere medi b <Syllglkide as starting
pyr.i thione salts are t e 15 which are soluble in the
mat B O G 41y B, P e TSGR cal of um
Dobﬁ$aﬂﬂatﬁﬁé%fmgﬂﬁﬁk&mpyﬁﬂﬁhﬂahel%&yﬁﬂé%@%e by
pyrithione acid or the non-netal salts such as fthe

congemdisingd metdds kewpgdn the artand s e sdilasged da U.S.

: o . . s ) ¥ o
Pt N PR IG, 1Ha 8e0 ST R Y A
copp@r yirdrdisale nay L efaciealnlyy reapltdyed a coppeanmanitt

of between aboui 1 .and about .40 wei ght percent, nore
anddioZy SORRISF BRTWSe ' 5 iy lesr,lthaﬁalenﬁ%ﬂtpﬁ@r &afiqpeous or

orchetivenratiet mkiiand 23uiRiaite REAGEMionedldal W GHe those
percents bheing based on the total weight of the 25

whicladticoR Mokl dn itheoFernis pregae e @edilead such as
sodd P o a 1R P' %sé@%ﬁcgﬁgf§@§¥ési %Jf%émﬁ?are

copper pyrithione is sdita y salt containing
pyragipend, haty 1ig hsigingblags didn drhéhec avari-ere teniplseyads isnchhes
i.f water .is 30

theL%Z:?]Hn% gérg.g{e gs)e(ﬁ%ggl mtﬁggn‘: g&}é:r, @md&?:l%fg%’irslu‘irf’ide salt
of @hydalde CORIRh SW fahthercapnar GaAQRANIR GRRPArch
Chopyigedgn, T Hay EUADINE MDY | The Byrdthione salt is
preferably employed in an amount of between about 1 and
about 40 weight percent, more preferably between 5 and 25,
and most preferably between about 15 and 25 weight percent,
all weight percents being based on the total weight of the
reaction mixture, in order to prepare the desired copper
pyrithione.

The copper salt used to prepare copper pyrithione is
suitably any salt containing copper that is goluble in the
carrier employed in the reaction. For example, if water is
the carrier, useful copper salts include copper chloride

dihydrate, copper sulfate, copper carbonate, copper nitrate,

copper acetate, as well as combinations thereof. The above
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10 WD 2004/ 060062 PCT/ US2003/ 038922 copper salts may
be used individually or in conbination, or in

W@ oovhiosms: on Wit h copper oxide. The copper salPCT/USPPE038922
oxi de and/ or copper salt/copper oxide conbination,

cop@)%%d staq.&%_r %gf B U iivti@u%ﬁqX I3 anrc%frr@'%@téo , Or
npl oyed 1 n dn anount o etween about ‘one and about
in SOmMEnglitt ome mdert comrees prefder.ably between 5 and 30

wei_ght percent, .and nost pref.erably between about, 15
and 250 CREIEh 0 c S B Set Son AP ot RPRRT GHL tgEoPper
oxildee ARG onfl XdWE .t ol Qrepairice D pieat pInd tisefnd, i

the reaction mxture for preparing the copper
Pref@riatiivo ST Ly1agd d twete _moyinga Rifc Pesplepnedougnene and
' i , ul_..ar. i I i nclu
e a2 oo Harl: "2 e RanaY e asD SR G0
weidihét Iparaleait , nende toarts prefteead l vabe tiveen iakbeutl 3 sThed 20

non- dust | || ticle si i t hi |
we S BRE 1 LGN I 15, SO A e fer cact ion

mix@yidet.hi one, prepared as descri bed above, with an

aqueous or organic dispersant, and optionally

i nCEEFdeES Adak drst UsTigi tim§heagefct ivre Miaduae o
pre?)fa Itltill% RAL! 'C%'p%esrl Eﬁfﬂft hti%?lec %B%d%o w@ére'rt, h I nic

conponent can occur "either prior to, sinultanéously
solwiettt,s . orrngf ttemp imgldimgst bhegemfer Pyeiftli omganic solvents

. ispersion. _lllustratively, the snmall particle.size
inciSBCLTI o1 k! B Werhankl® st b afidies” such
as mErthaclolkinigedr etinidsgt ic@ft c@is , Capde it hey Mniiklai .one,

prior to the making of = 25 the _dispersion by mlling
t h&DGr YOFORST 19 R 1de P 1611 £e 51261 CORPEAG PFd thione

conoRRR A A% ofrdiRH IRETRI@A SN 1R @%x;ilp%% pyﬁtthione,
generates pulverizing forces, suCh as a 1, "to
pregegedase desqratiadcladoyieze wiftht ke eopeeuspyr tohigeme ¢
. _particles. anat her. .al t.ernative, .the particl.e,size.
a1 R 30 o SR AN GG hRPEEEES Caibs Pelibay Lng
agedaftt.er Ther freidiictd ort RE dihep@agitiglst e ey oFulbjhecidopger
t he di spersion to pulverizing forces, such as by

PYTAERIORG iCOMPRRGHTh SRTh &GS @1ther prior to,

gimultaneously with, or after, making the copper pyrithione
dispersion. Illustratively, the small particle size copper
pyrithione can be made either during the manufacturing
precipitation of copper pyrithione, prior to the making of
the dispersion by milling the dry powder to the desire size,
or during the preparation of the dispersion using a device
that generates pulverizing forces, such as a mill, to
decrease the particle size of the copper pyrithione
particles. As another alternative, the particle size of the
copper pyrithione particles can be reduced after performing
the dispersing step by subjecting the dispersion to
pulverizing forces, such as by running it through a particle

size reducing mill. Suitable particle size reducing mills
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size reducing mll. Suitable particle size reducing
mlls 11 WO 2004/ 060062 PCT/ US2003/ 038922 i ncl ude
wd edog/06d062 cl assi fyi ng(ACM ), Netzsch, ball, orpCT/US2003/038922
conmbi nation of such mlls. As another alternative,
. i nt that produce IZI es ,reans of
lncgﬁﬁFgggﬁnd%l§Uc 2 Sl% i %%p&%ﬁ de@%ggg % b ¥Le 'uSéd to
combipla@\iote offulsveti mng sf or @S anbkt heeni Ia(l&tetr@ﬁ tiiseysed,
the soni ¢ energy enpl oyed preferably has a frequency
equPTENEMESFGUPTRIAE St BUANEE 218850 fosT e, é’ 28§ PE

ult %uBﬁef%ﬁ%%l&sf%%EH@QQQBn5d%5§C%% QUL 10RMHE o
most preferably from about 16 kHz to 10 about 20

proWHﬁe Codvierdtziiogs fofrcksequenci es may al so be used,

de ding on.the confl uration of. the partlcular
somicseras tashar s deetmersnaedy o ansroyy it Biea

prelf%&lahlthSf haemat lteegsency eferfgympploued 200 thh € of eédoliiton
ure i s preferabl in the range from about 20 to

250a8<9l9t HE0d@ SPatte) nBPéel@rﬁrf@fréP&m FIOFoRPRNGUE ¥E €6

abo@R04ip s1QQQ m%hhSmo%@dpg%%%ra%ﬁ§f%&%ﬁl&bEﬁQ”h%b%%E 400
to about 600 WA exanple“of a suitable

abogigni2®atitian d@@nbengmlpalﬁl eff cfrrem@@mcnetsh@awetaﬁ@@ bef used,
t he .inventi Nearfi.el d P, Model . 3606 acaqust.ic

depﬁpoég'sor ava|§5%1 uE@%ﬁ@PchﬁF§e artﬁﬁvance50§oﬁ %lon

appa&aﬁm;cesmhreg eBysyemi eviddodhitpyt €hat akkhough fayn the
soni cati on Vi ce na% be enpl oyed i.n the mnethod of

sonife SFAFET FERL L Ao Bobpe TSFECLRPORE XCATFr éfe PRI TablY

in @M Q¥edd Frhe andhuePes i@ abudn saFRU Rk tek  baibween
about 20 and 95 wei ght percent, nore preferably

preferpddly dyom a®ouind0P0 t\@ela@lwtza();@@r &:J@mts,e\a@ni mose
r rapl ut. 3 n nt
pregﬁgg%%t %%%ﬁeraﬁg %%% Eo %b%u% %%gg%%%gs géample of

bet ween “about abou
a ﬂMﬂdﬂMlep@Kmﬁ@htléhldﬁ@ﬂ@htS@ﬁt@&ﬂbsfaﬁeuhaseﬁ ttpren mick@&od

ht of the dlsper ion. r icularly usef ul

t
of % ﬁF‘V@FlgC&%’péls By NeeRitaire G §A§b €45 3jfiegRcoustical

prd@@é@gg é@%iﬁ%%l%phb%ﬁ@rd$#¥lf @Qbﬁi%bﬂgn%%@p@%%ﬁh of
t he conp05|t|on of the presefnt invention is

Progesfsdmgb Sy sgeaser Woodbury, CT), although any sonication

device may be employed in the method of the invention.

The copper pyrithione is preferably employed in the
dispersion in an amount of between about 20 and 95 weight
percent, more preferably between about 30 and 70 weight
percent, even more preferably between about 30 and 50 weight
percent, and most preferably between about 35 and about 60
weight percent. All weight percents are based upon the
total weight of the dispersion. A particularly useful
amount of copper pyrithione is about 45 weight percent.

The optional dust-inhibiting component of the
composition of the present invention is preferably one or
more surfactants, one or more polymer resins, one or more

binders, or combinations thereof. If used, this component
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nore surfactants, one or nore polynmer resins, one or

nmore binders, or conbinations thereof. |If used, this
waeorposmeat 12 WO 2004/ 060062 PCT/ US2003/ 03892PCT/US2003/038922

general ly conprises fromabout 0.05 to about 30 meight

gen@?cra(iqgt c%fmﬂl% ecéorﬁ}%?d ta'b%tOfO tO%e t'on \éb%%tu'toﬁ 0 Iwfe 1

ust rnhibiting agent is preferably enpl oye |n a
perb@malofamﬁuntxmﬁxhetwe@noéb@@e dn@@n&n@naboaﬁ 1R%dhy the

.mor e r ef er abl et ween 0. about 5% hy
ausfeioproi T et 85 BrbrRP el st el 1878 ave
amo@ﬂ@_ubfZ%eb:We\éﬁi @lHoutalol OSVV%In@h'abI@)%rtC amnts b@elwéggmse%ore

upon the total %ﬂt of the dispersion. Suitable
prefegipld v é}etase@na§ HhéndusPoshivhi HivhyelghEonpdre MOSitn

f res [ t i,@n
pretfté§ ?Jl ge%m%%no a,btot?ﬁ Rr.esenly o %5.1& 2% bh/gweg%gxxy all

acry resins, vinyl resins, alk resi s,
weighgi mrcqmrﬂwmeatrigarb@seeis 'rum>sm trdeurtalt alesienghtr ofi the
%ﬁ ester resins, plastisols, and conbi nations
Vinyl resin is particularly useful in the

corslmwabl@w r@fsitrze foreseRt alb thaveiisdt0nnhRikdstiingol s
suitable for use as the dust |nh|b|t%@% .conponent in
CO“‘Pﬁéle@its&é‘r if6n GSRTE 1pPe Sdnt-Hen PERS ISy epriles anclude

N rLi€er, h pl LGl Z
TR P R BRI (SR resina

polyneertpemst e@SZL@lsby megfugedngesiimsi, t osimisy, epplyester
|nclud|n rciaII allable Iastl oIs

res&gﬁtthl g ﬁ L& iCIZerS res NS &Eﬁﬁﬁ& blVlnyl resin

is pddittiicv@sriRy efsyfail &namléﬂc&n@fostﬂtﬁdhe%lfn t heO pReRemi
of the plastisol generally range from between about
1nVEnEHOR, wei ght and about 30% by wei ght, based upon the

25 ph@lal; s‘@ﬁ.'sg i, 12 Hike FRasldeSAls cBlNdRlct S.L'ﬁ'lﬁ%ﬁ'tei rgr

use as the dust inhibiting conponent I1n th
COIT@IOS'lﬁ@ltSIlGTI tdfe tdﬂ.@g@rgsewmt afnvéet pae siemt! u@e'enanpn
ner, or wax known i n the bindin

conERERR & § e Ao aae Pog FUKIE o broRtas By 2o
desU:ﬁdU‘ec'BG_ri he 4.r ade emanmic’. TACAILYND cor, 'hRre@hEXhcorporated
by &2%%&%&%2?%%.2%% %ntlrety, including commercially
available plastisols containing plasticizers and resin-
compatible additives. Preferable amounts of the resin
component of the plastisol generally range from between
about 0.2% by weight and about 30% by weight, based upon the
total weight of the plastisol.

Binders suitable for use as the dust inhibiting
component in the dispersion of the present invention include
any low-melt polymer or wax known in the binding arts.
Exemplary binders include rosins such as rosins sold under
the trade name “TACOLYN” or “PICOTEX” (hydrocarbon resin
monomer produced from co-polymerization of vinyl toluene and

alpha-methystyrene), acrylates such as methyl acrylate,

ethyl acrylate, and the like, xanthate or guar gums,
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nmonomer produced from co-pol ynerization of vinyl

tol uene and al pha-net hystyrene), acrylates such as
woredapbooarr yl ate, ethyl acrylate, and the |i KeCT/US2003/038922

xant hate or guar guns, 13 WD 2004/ 060062

PCT/ US2 92 [ yvinyl _al I t:hyl. .acet at e,
PO oS itits S e o PR S el rreot
Usdfiuldemorortso rehtt Her éfierdel ywomgogesritr gme fabailt]l vO rhrg@e from

about 20 wei ght percent, nore preferably frao out
ab e 83 BTN 0 G B g TS ERAEASARy FFom
abdutom .abed doutt o AlRUlghr WirdhihthelgfNimost! lpredightsl y

percents being based on the total weight of the
frosppesitt iCorh. toAsbiqwdi Gatwed FvoRer aemé optlilowglight
-Jd Rhi:hj ti t t 0of. e Siti f_ .
perfiice T MIBAORE, TR o i I s (g bion.
onlas arslirdfaaetdarthover, ailey cptli®nad! yivert -riediibbias idhagent

dust -i nhi biting conponent). _ Alternatively, ,
OB oo GRE R B &%of N GRS et 5™y be
use@SihdiRMidUIIRG @AeNt,s JAY ke susedasdthe JUskrly a

i nhi biting conponent. Moreover, it is possible to

Polamsitoy e sgrme a6 thsr elUst tindh idE Silead estasent ) -
inhiqhj ti t: G t i _

AL RO TR RRT St o e 7 RIS ke Beye
desggeitesl @aisy. inpdlbimemg egjang)s e yhbeducsed e the dust-
._.dust-.inhibitin onpQnent of the present .invention. _As
LS FTRSTR T ho MEBFSYE Ty ikt Hifomg I Hife T emp1oy
onediciP@icgieo b foft Hh @RS Its dr bt IdRis thanHidke ithe doehis

of a 20 small particle_ powder, (e.bg'.o, a di spersion),
(e.@, Surdasdania)y 1N S8 N9GA-n ItEb lC@ey AN TIES Phder

R ok I ' . g I : ater
e e e O 5o B arai Ty e 2 otct che
dugtarinihdld tsinge acampgereindr oft rérec gpEerengy Antvienaienpowder

anAaBO S AENE WiHEh APERCRR ANt SR

di%;ﬁr\éﬁ@’ﬂ; St ee PRt ivehthn ntyl afkdke athaFAGEHMS a
i spersion of the present invention, the

smadys Paricdier inRydegent (6 -8 pr &f lapersicne orthor e
al t%lirrfca%%t\%@.tys, al%qjg%'r U4 - A HI 8 1RO l@ﬁﬁfulre%s im%‘%ie up of
small particles (e.g., granules greater than 4 microns (4
microns and larger) Generally, the particle size range for
the copper pyrithione powder commercially available is
between about 0.80 micron and about 30 microns, with a
median particle size between 3 to 6 microns.

In a particularly advantageous dispersion of the
present invention, the dust-inhibiting agent is preferably
one or more surfactants and/or one or more polymer resins
and/or one or more binders, and the non-dusting small
particle copper pyrithione dispersion is prepared generally

as follows:
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30 and/ or one or nore binders, and the non-dusting
smal | particle copper pyrithione dispersion is
w@empasme2 general ly as follows: 14 WO 2004/ 06PO6RS2003/038922
PCT/ US2003/ 038922 The sel ected pol yner resin and/or
suhac J [ : /% I ;
o e T O R oant r ey m YR e Epasy first
addsidxitreg o gexdamg e faedmaatib gt H00v8E0 i e wsilngrae of

hi gh speed di sperser type of m xer, .well kno 51in the
enadifn i b Lt b oo e (TSR LV 1R AP0 - Bo0
rp)S UMy addadh FPEdNRIIBpe@E SRR oFf MiKeasRd 1t known

between 1,000 - 3,000 rpm Mxing is continued until

in FheoRsdaroddid dosdaing G tor Fast €PPSPT YIdddione powder
%@&r %de%df r %IH@Q% n;lﬂr%gtesgzete%oqgothqc%%a@g@tt%s ﬁtween

Than thi's dispersion I's a toa grinding m
1, 00ch &s 08 ONetpzs.ch MietiangMild  camdt imuweeld unfrridmal romogetresis

. to 8 .hours or until the desired snall ticle size
A SPETEHEE Pk PARTG: He HRATSE 0P BEapdrYhg TR G
minRdd ite) epeRRPan wyhitddy onardirs ReS @l speiHsd 2 il0 adHded
and m |l the powder 15 down to a small particle size
to & Einddmeg W lletSush 12502 dedizecdy feier idd mnd miged

frogrﬁﬁoamin%\e%st he, desidiad Yrlint Rk

lClgs; it en
is small particle powder is a detg"e to #hg sé?gkpéd

parpdlofresizesiis andyigvesurfactant in a mixing vesse

wi th the sol vent chai ce _and m xed usi.ng _a_ hi gh 20

o B0 ez dSERY o G R Gk e B S e per
pyrdftthicgRaldirgeddionl MOUTIXibRY tepees ianddoativeerhk Ghder

5,000 rpm _ Mxing i.s continued until a honbgenous

dovgi $5er’s i8R 1dr RRaste 1 $iFcoddedd, vgémer & Dt mirhlalsgue
aix5we c?a%_léti%yti%ga*ﬂalitl R4 My ecl%&’li%%el f Heo H%%rir%)g id.faigne

iltér cake is used to nake an organic vent

partdsdesdifspmitsi ofhare fdiim myaldt eennistleh@owdenpiied added
co LRANSAS 0Pl SORSSLLLAN, oo ST IENL st he g
vesWelh wid hDed Sidkerdy JF Vi a0l aixd@otilRenddeyinGeh -
spe%%ﬁ%ig%;rser type of mixer well known in the paint and
coating art. The mixing speed is between 1,000 - 5,000 rpm.
Mixing is continued until a homogenous dispersion or paste
is produced, generally from about 5 minute to about 50
minutes. .

If copper pyrithione wet filter cake is used to make an
organic solvent based dispersion, remaining water must be
removed from the final composition. In one embodiment, the
above mixing step is done in a closed flask or reactor with

a Dean-Stark trap connection or another device used for

removing the water from the organic solvent. The mixture

may be heated to between about 95°C to 105°C or higher until
no more water is being removed from the dispersion.

Alternatively, the mixing can be done under vacuum with
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30 renoving the water fromthe organic solvent. The

m xture nmay be heated to between about 95C to 105C or
whe@hesoosmti|  no nore water is being renoved PCDUS100E038922

di spersion. Alternatively, the m xing can be done

unde agy umw t.h 15 VWD 2004/0 Q [ US2 0 922
Loqeion 3T G R Y S TRt e res | PRt
dlsﬁeﬂyﬂdﬂ(ns|dﬁdﬂﬂkﬂbta)gr1ﬁdﬂn§rm;nnIﬂf|ﬁédﬂﬂﬂkﬂhdﬂu3b a

as a Netzsch Zeta MI] for reduction aof particle_ size

Netﬁﬁ"ﬁf}}n%@@ Mirldm iy HeRdsia F RARtd e §Haq ansk mixed
frdiesid et iRld & PAHd G E S 281d18 3G erd re&mall

non-dusting snmall particle copper pyrithione
pariorficsitiizen isf adielgresbent invention may be made as a

di sper n, tak t he forn1of t_hi ste.
Tnen® AR Sl B e G Hopbe R e
conq:(dj’mﬂﬂldrl @t afhd h&eﬁbnmwﬁmémﬂdﬁ&la@/ \besm@&iet Vas a

enerally in the range of from abou .000 centi poi se
Qi REFT A BV 7000 LR L5 GUm® (S A - TifRen
madeO RridYs tw e 1S R |t1’f1=,arc11§ﬂee.cs%9fboertheoy:rdrﬁ sqriﬁon of the

conposi tion of the present invention nmade th an
invergdisine hesl et swes i wigsrssiald yametdld y:amget leef rfarege

abocHt > Ofd @g:qga(? Eéeoo outtto7(?%%)8%t 7350% OQ)OQ: CsD at room

(pre era cps) at
tentpemﬁnmtalr e Th'&mmnr&ﬁtstnmgmﬁﬂl lpapraritdled @qumer

%%é:%wa%%még gﬁgé&{ t he resentgl nvent :m%réle Vith an

org%)fﬁlct QR rROMREs id |\9I§:d§15}}"%€%{erﬁr}.‘l@r i tthelH&inge of
non-dusting small particle copper pyrithione

framomiesit i bfcrshd pradxat I0udRd ewsprvieferedsly 5,000
to %rb%%etssid‘%o%”dc X'a&g %’é%énh t%%ég%tu%%qt' ngs, or

rsonal ' care c nposi‘tions as soaps, shanpoos,
nednmammnfdusﬂmhgtdmaﬂlIgarﬁmuiaﬂnﬁpﬁaﬂﬂﬁyﬁﬂun}one

ro ertles of the resent 25 invention significantl
IO prds o Ot G Tyt gt
adw‘ialiftta gt thed aord é@%ﬂthﬁ%ea cd@pitoide of the
non- dustin snal{ﬁglrtlcle copper pyrithione

P ichFedi ¢ | Priexe mng v @ariter leasapparamiidhione

coﬂﬁggﬂ@ﬁons of the present invention provide easy
processing and mixing with paints, coatings, or personal
care compositions, such as soaps, shampoos, medicaments, and
the like. The dust-inhibiting properties of the present
invention significantly reduce the presence of airborne
copper pyrithione dust in the local environment. As a
result, the non-dusting small particle copper pyrithione
compositions of the present invention can be handled easily
with reduced risk without fear of inhalation of toxic
airborne copper pyrithione powder. In addition, it has been
found that when the small particle copper pyrithione
dispersion is spilled and the solvent evaporates, the dust-

inhibiting component in the dispersion forms a film on the
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with reduced risk w thout fear of inhalation of toxic

30 ai rborne copper pyrithione powder. In addition, it
wham4bbewnz found that when the small particl e BOPP81003/038922

pyrithione dispersionis spilled and the sol vent

v r.at.es,. e 1 - 1 nhibistj nt Jdn.the
corp R it Wiy ol FEEIRG) seflest . ene
smaRAT/H4S2003/e33 892 2- o preap gy iy itdrieo meemmtice ks tavh i i ARmded
dusting. Further, the small parti.cles of copper

bethir it SHERGFSHIE S Lipkroariq precipitates,

anddItHREIH QRS 13 ddY Gnd Hipals apife RIFETHY Hilkine and
therefore increases the shelf life of the present 5
compsiEdsiari-on. When added to marine paints this present

| NYRNLT ofg Of T8l $ia31,QMl T1.Gants qduantaqes. Quer, the ;o
t CoONposI t e

copper pyrithione I'ons 0 € prior ar
of freary AUiSiriifg caral ladvearddgsdse avenpehepyopdairofs/rithione

conposi tions of the present 10 invention when m xed
co Hﬁt&%ﬁ% mE, Hife RS 4ty f iR "OSatuTy Tpic ARded
partlidd Ricpd Mydieather adM@har idmuls ehe GARRRME

pyrithione at the surface of the coating. This is an

inverderagd e dlassl dasera padinthi ¢he rasvd tiacerf i1m
coastqlnﬁ)ylﬁqtd)ﬁceg ér%‘ct‘f‘ t}{llaﬁn l?%l?ij, ?%@chle% %erl'lti h%Mrdo%%t of

ant I'ng paint 1 € copper pyrithione
copgeas pytitlhdacte aut tdte asuhifgive efougle cortdamiy.at iMhis is an
marine fouling organisns will settle on the surf

CE .
2AVERISARE AR TR G TRSPVIG 58 et MGt s &P i 1ty
of dely M theo Iach raf ee0fikl atirdes LORMARNING paint

_paint filmshow that 20 copper pyrithione |each rate
films ddpdiefobnen apardtigne dopife Niitgeachheut at a high
f. .t he er t [ r a rate.
enoﬁj%{(g};%rgg#ér%ectr%etsle g}z;é&taﬁ{eat%%tlgs %rr)ur hlpltq osl mt(?:‘hgﬂslulr FSS% stel e on
theofsurdfecutdforthe e lecopper pyrithione | each rate was

al so . dependant aqn.th article size of the copper
oy TR GeTo 8 e deT™ o ThE a0 USfHle tomSRLEITENE the
leal¥ Wales Yz %i@ci%&@@omp)‘rbiﬂimeo?ﬁih@e Mghehdw@hat
r

| each rate of copper pyrithione omthe filmat al
coppemp @vatifhdencedieagh rate is dependent on temperature.

The higher the temperature of the water the higher the leach
rate. Upon doing these leach rate test much to the surprise
of the authors the copper pyrithione leach rate was also
dependant on the particle size of the copper pyrithione
added to the paint. The smaller the particle size of copper
pyrithione the higher the leach rate of copper pyrithione

from the film at all temperatures tested.
EXAMPLES

The invention is further described by the following
Examples, but is not intended to be limited by these
Examples. All parts and percentages are by weight and all
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EXAMPLES 30 The invention is further described by the
followng Exanples, but is not intended to be limted
whyoothewe2 Exanples. All parts and percent agesp@r/esing3/038922

wei ght and all 17 WO 2004/ 060062 PCT/ US2003/ 038922

tempapetarasesrar éni degegeseseCel 8k USnUOE €56xBXPELEL | ¥rateq
ht percents_are based on

tated ot w se. Al wei
Otﬁﬁgw%%?al 85#9“?1%?te%%ﬁcﬁgﬁﬁo§¥?i%ﬁ?e%n?%s§he total
we ARt i 6f t byCBt 8b@Fos O heh W 81 e Fs CORPRY &t e A
- Preparation Jﬁga Copper Pyr?%%ionefi?%%¥§)§¥§€g&
OtRLEWEFeion in Xyl ene 10 As a conparison to the
di spersions of the present invention, 13 grans
"LAROFLEX MP25" pol ynmer resin (vinyl
chl ori de-i sobutyl vinyl ether copolyner, a product of

o BASF Cbrqgra&&en, Charlotte, NC) was dissolved into
OURSLAL IR RFARle Ao Rrebarationek @ (forpeniPyhithione

pol ymer, 865UBrAnDisPersionninr Xikenehi one (A product
of Arch Chem cals ACBV Swords, Ireland) (49% by
wei ghtd vaspaddedh sl PW e apds i Ly Gonstant, . mixin
. using a high speed di speefser %’%f%éﬁ%gf&hﬁmsﬁ%
1NYHHEL OMhel frigatamnse WeRRGRLEX eeP 2" |pol ysrae d o siG00(¥ipMy)1
n1d g it w.shear for 0.5 hours to provide adequate
© %n)uéﬁyﬁékéﬁﬁXﬁ %fq%ﬁnﬁﬁﬂﬁﬁn§Qﬁ3&XWQ¥WM%SQﬁﬂﬂ%ﬁﬁuﬂf?ﬁﬁﬁF
Comgappariorpy rdHar 10 HOWHEY Wi A i JTRkR Liics HSPYSiN of
was an%%%éfd_ on a Horiba Laser |ight scattering
XYLISNS 1 cIFE S Ve gh A ypaalutiemp el thied peflveer i 86agrams of
copRtie Gytrd Sl SREHRMLANG, daha
obt ai nyfed. Igh A acivich aﬁma%é:r}{)i%éﬁ%\é{l 2% \@'}%ﬁg Swords,
Iredsinder ci4d pyAwsilaitl)e wakopiete dPyiliciliyoRe.dCORRES constant
: i thi. ' Particl Chemi cal
mixHd }L%lg%giaﬁgﬁéhg%%eae% B ¢ a SRTLAS 1 500-2000
rpms. The mixture was stirred at low speed (1000 rpm) and

with low shear for 0.5 hours to provide adequate mixing
until a homogenous mixture was achieved. The copper
pyrithione powder used to make this dispersion was analyzed
on a Horiba Laser light scattering particle size analyzer
before, and after, it was added to the dispersion and the

below data was obtained.

Table 1 - Median Particle Size Using‘Cbmmercially Available
Copper Pyrithione

Copper Pyrithione Arch Median Mean Particle
Chemicals Particle Size Size
(Microns) (Microns)
Before Mixing 3.40 3.09
After Mixing 3.36 3.05

As observed from the data in the above table the low shear
mixing of the copper pyrithione powder in the dispersion did

not change the particle size of the copper pyrithione.
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(Mcrons) (Mcrons) Before Mxing 3.40 3.09 After

m xing 3.36 3.05 30 As observed fromthe data in the
wabamactoabl e the | ow shear m xi ng of the coppepC€T/US2003/038922

pyrithi one powder in the dispersion did not change

the particle size of the copper pyrithione. 18 WO

2004/ 060062 PCT/ US2003/ 038922 Exanple 1 - Preparation
Exa@fplae Sl |Ip:Rajdrat)ierSicre Copprar Paridiiieng ies pRippean

in Xyl'ene by4iBRVoHE ani ShELs$8APLE ¥@sehaken from the

di spersion of EXxanpl e 1, and the sanple was diluted

doW@:§dbEQréH”§¥%gr§§HﬂTé Wa A2 AL G R IdRIRRe Y of

addi ng xyl ene solvent. The diluted sanple was then
Examypl & Houginda tMenisafiwtle west dodhtmid [dofwar tTH@ mi nut es

at__200Q rpm_The rgsulting 10 ¢ er rithiqne
o |esnr23terra2t| 10021 Vs tllz?n’a yzed poe% 'Y erld‘r%l%g‘g nl_ezligE r a@ﬁé’ﬁ’t Xylene
solseaid .er img phrhitede ssingd canalsy 2eleraithit R heow 0aa Zeta

was obt ained. Table 2 - Median Particle Size Before
Netzifhamidil NGz ™HUWaS Sty 2R 0Bt Pytier Kiesd ting
copge%pﬁfﬂi%ﬂdhgﬂi%@ﬁer@%eava@,rdntal'l'y%ré% Mediam¥Bdd raser

article D spersion Arch Chemical$ Particle Size Size
ligh¥ sraside(iv rard)l Bef erieeNetwdotzen landhghd, 3@ 13wislata

fter .Netzsch MIling 0.98 1.06 The Netzsch m || ed
wasﬁf%%@?sfbﬁ exhibited better shelf life stability than

the di spersion nade in Exanple 1. 20 Exanple 2 Part A
TablePrepanaidich tard i91R I5iRar HedoreCoppen v NaiteRRh
Mi 1DSREIS Ipddt LA APnd BT r@fi ocnDARVAN ediesper si ng

agent (sodiumsalt of copol y(naphthal ené sul fonic

acl|dr T OkdpHeHEpEEn Idn@Mm KT Median Mean Particle
Dispersion Arch Chemicals Particle Size Size
(Microns) (Microns)
Before Netzsch Milling 3.36 3.05
After Netzsch Milling 0.98 1.06

The Netzsch milled dispersion exhibited better shelf life

stability than the dispersion made in Example 1.

Example 2

Part A - Preparation of a Small Particle Copper Pyrithione
Dispersion in Water

3 grams of “DARVAN” dispersing agent (sodium salt of
copoly (naphthalene sulfonic acid/formaldehyde from R.T.
Vanderbilt Company, Inc.) was dispersed into 75 grams of
water. Following dissolution of the Darvan, 77 grams of
copper pyrithione powder was added slowly with continuous
mixing using a high-speed disperser (1000-2500 rpms).
Stirring was continued at low speed (1000 rpms) with low

shear to provide adequate mixing until a homogenous mixture
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Vanderbi |t Conpany, Inc.) was dispersed into 75 grams
of water. Follow ng dissolution of the Darvan, 77
w@raamemb2 30 copper pyrithione powder was addeBCEHUSW0¥038922
wi th continuous m xing using a high-speed di sperser
. - 2500 r, )32 ANy t t w.speed
S %%%g%vr%ﬁ?rm) T\?m{éfrgﬁsgv%ysslﬁéla% 1}%5&?%\/%3%3‘ elguz‘tha% r#l)%nng
milleid lima honogermats NMettzagoh 3 1M 2004/0060062es at 2000
PCT/ US2003/ 038922 is achieved., The di spersion (155
TPy oS d15AY! WS (BRIl red HenE ILsPeXsds ch
anaTiylded &n Y HBMNBELS 2er200Qht’ B2t RS 115 ggtx!trig: 1EORAe
pyrithione dispersion was analyzed on a ri ba Laser

5 analyger seut ttéds mplear Gadlee waisz @b admgidyzer and t he

bel ow data was obtai ned. Table 3 - Median Particle
Si ze Before and After Netzsch MIling A Copper

TabRgr i3t ki oeelilbirs rerrsiien & 151\t @e fCappandPyfitishi olke zsch

Mi1Vadicam MeasbdrarmyiGleé 1 olbies P spie@id iAnC L nCiertiesal s
Particle Size Size (Mcrons) (Mcrons) Before Netzsch
m I[TTNOcPHp8Y BrIBnionkt €F Nt ZeRi M I 11 Ng mbaB%bade ddie 10
Par tpiBperdival Atahi ciemofalSnpldarPacied el Qopper size
Pyri thi one Dispersion in| MarMixgroArt i f qul i i cfrdAS" )
Pailnt Be fPae Natas¢h&iNHEngaj nt s wer 80 nade |cont aBing t he
bellowAfY% NakFsed Biildnd Tahl e 4 1-84kdian PartPclle Size

10 Before and After Netzsch MIling A Copper Pyrithione
Pary per Fved vat v @f Baiedtl Eamtdgs eOkiope eCo Pyari tAdoylel ¢

os JUE Ve Mg e, O, elyrmr i 1 40 0 1

Four marine AF paints were made containing the below

15 ingredients:

Table 4 - Median Particle Size Before and After Netzsch
Milling A Copper Pyrithione Dispersion in Water

Paint Cuprous Oxide Copper Acrylic

Number (WE. %) Pyrithione (%) Polymer (%)
1 40 0 15
2 40 3.0 15
3 40 3.0 15
4 40 3.0 15

20
The above four paints were made on a high speed

disperser with low shear mixing at 2000 rpm for 30 minutes.
The particle size of copper pyrithione in each paint is

described in the below table.

Paint Copper Median Particle Mean Particle
Number Pyrithione Size (Microns) Size
Used (Microns)
1 None - ~
2 Powder 3.40 3.09
3 Example A 3.36 3.05
Dispersion
4 Example 1 0.98 1.06
Dispersion
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The above four paints were nmade on a hi gh speed

di sperser with | ow shear m xing at 2000 rpmfor 30
woone®s2 The particle size of copper pyrithi BOEUSI003/038922

each paint is described in the below table. Paint

Co r ian P ' P Gl r. .
PRl AR el SRR AEEIE o S Rdne
subs_t—raiel%OV\/lﬁrlcﬁLe@ td 0%y, 3 abdamples Ah2 PG iJ(t@E substrates

Di spersion 4 EX | e 0.98.1.06 -Dispersion 20 WO
e TS0 SAAORI08S BEMMIRIO0S GYBSEET 1o %m0 Bt Shour Thg megples
are@ke taRPldAad &ua ey ld rddiGaleds MM al@Sh @B thdd that

. dry, and then the painted substrates were placed in
is ugeks fan koppfithaaleasea rpaesr. The sampleds pyaridéhione

coda%ﬂEﬁ%é¥§A‘¥M'gie@sg%Qh%k%% é@gwkgﬁ%%hwgggﬁeg%hg%% in the
t hat i's used for copper release rates. The copper
Anafiyttiitdailomepaoameent pat Aach Chiee caylrt, h@nicc  sed nwater

was sured in the _Analytical Departnent at Arch
AP EE TGS Sudieng 180 1 n SEr GTEE RTGRTY; dECH e method.
| awied rehranm gaicabne( HBC: Mebked rathe doepaktisdh om

the above | each rate conparison 10 testing
tesgdmonslemanstitrge tthatsmhel spadtli pletdsgsercopppri t hi one
- r [ iLo si.der hy f .
i R e S e A
leaghapiatepresenttdc i mtFidddferénde pieotreratsete .of Tter yeaph

conparjn e leach rate data of the 3 copper ,
preSOTRER Ok TGRS IafePaChR RerERt St EomprrEg. the
leakh WageOkBeved tdhat 3t keppeal Bl rG@htiank REie@RPak

pyrithione having a snaIF particle size within the

diffesgatomaties medReretiungent i o, Wagmebpepaiest that the
pasFECEHRAGHE 3R e B TRl D et
sizei spehdimorthef scope of the present invention, namely Paint
4 containing the dispersion of Example 1, had a higher leach
rate, as compared to Paint 3 containing the dispersion of
Comparative Example A.

The results presented in Figure 1 demonstrate that the
leach rate of copper pyrithione from marine paints varies
depending upon the water temperature to which the marine
paint is exposed. When the water temperature deceases the
leach rate decreases significantly. This is an issue
because if the water temperature is low it is possible that
not enough of copper pyrithione will leach from the paint
film to prevent marine fouling.

In Fig. 1, curves 10 and 20 relate to Paint 2 at
temperatures 23.5°C and 10.6°C respectively. Curves 30 and
40 relate to Paint 3 at temperatures 10.6°C and 23.5°C
respectively. Curves 50 and 60 relate to Paint 4 at

temperatures 23.5°C and 10.6°C respectively.
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20 Conparative Exanple A. The results presented in

Figure 1 denonstrate that the |each rate of copper
w@yoosbbioene from mari ne paints varies dependi PQI/USDN3/038922

the water tenperature to which the marine paint is

e‘}es\ﬁvi &»@%s‘%&%& E%m%? trtéIr 9 %ﬁ%%a%% o'h@%r%%e that

Iea rate ases S|gn|f|c
thebeO@pee|gyﬁﬂmhﬂmmbeﬂeEEhpeaaEUfeonsthewmﬁmlms @aS&m@ Was
not enough . of pyr.ithione will |each from

alsphgeﬁﬁ nt; Qi g 5gﬁﬁen§ﬁFﬁe olfenGOPPRIFPY Y ifhione

addedr ¥es t1@ 20 I elRbarbeeBaisnt,, 2 talk 3Rali@MRErat ures
23.5C and 10.6C respectively. Curves 30 and 40 relate

partdcpaisnt £3 cappeanperdtiiese] goptadned23ns@aint 4 provided

= oY Sk Il R e petrevey S ot
pro20aéH0BR0ERPTHIIS2063£838022 L cTke cesubiisepr dsophdde 3,

Fi 1 al rat that the co
paxkd b BENS SeubR JETD R BRI AR ool - finooEres

Cen@gpeadent Qﬂml%ﬁ;@%&tﬂ@b@hS&éQeOBftH%eC@% r rlthlone
pyrithione added to the paint Advanta%@eggly?yt e

froglwﬁpqarr@ul@e 15 (Padfitcl4ds 8F copparepgyitiot hhate faont ai ned
Com? 1@% %X%%l Id%d 1§%gglf|9%§38%6@%gﬁﬁ l%%%hExam

as conp red to that provi ["arger Si1z
1 dpapbmehe@ ediflaipred iide Bahancgd amanﬁbuahaglpf&uchby in

w wat er te r tur of 10. e Centi grade.. Th
paiflondp COERTE EnEos TGy B crev, Bepvaned By
theE&Q@'@stlo(nP@fmCoﬂbarﬁi igemeakagloat.hat from

Conparative Exanple A (Paint 3), indicates that the

Exanple 1 dispersion wll prOV|de enhanced
antifouling efficdepnpde Bai(Rropasecofpafedfatert Raposure)
antifouling efficacy provided by the dispersion of
Conparative Exanple A 15 Exanple 3 (Proposed Cold
Watree EbmmsueeﬁneTME‘baunteap&epaﬁédpathSrprepaﬁe&ﬁample
Par t re tested for antlfo%

2 agFfFéggﬁdugéﬁgaPﬁéfﬂﬁ P&% ﬁ§ lcacy using the follow1ng

protocol:

A sample of each of the four paints is painted onto
fiberglass panels having dimensions of 6 inches by 16
inches. The four coated panels are submerged in ocean water
off the coast of Maine (Portland) for a period of 5 months
in order to provide a basis for comparing the antifouling
efficacy of the paints in a cold water environment. The
ocean water temperature varied from 6 degrees C to 17
degrees C during the period of the test, with the average
water temperature being 11 degrees C.

After the test period, the four-coated panels are
removed from the ocean water, and visually examined for
barnacle and microorganism growth. The results of this

examination provide the following comparative table.
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20 protocol: A sanple of each of the four paints is
pai nted onto fiberglass panels having di nensions of 6
WO npheeooby 16 i nches. The four coated panel s BEEUS2003/038922
subnerged in ocean water off the coast of Mine
(P dPle Qf,.5 nonths 25 in order to
prgcl a5|§&¥%$fconparlng the antifoul ing
efflcacy of the paints in a cold water environnent.
The nr-aan wat-er—tenpet afn re \lgrn edfrol 6—d—99—r—e-es—C—
al C rQus T Fo
tq 152 dEgr ees EXGHT 038°F e, palTBEL ! 1 He (4N
tne avci age w&rm 4locupc| ture bgr gt ucgn ees- <
Afiter—tye ie:tjael gd,—ttefour -Lgat ed pallcl S al€
r gMOVeEd; from the oggan Wat|er, arg ovi suat|l 'y exasd ed
fqr basrnacl € and moCr 00r gani SmypOW h. [The resul tSs of
this examnation provide the follow ng conparative
table. 22 WD 2004/ 060062 PCT/ US2003/ 038922 Fi ve-nonth
expdder €ematlds P fheogermpas iopnd €cndgar thet &inhanced

L r . 9
en 008, WG DhPUp08 (R 30ty (hnche
(Panasumts efs tdvenpeorgshrtics amato iiriommAdnmp sartanee Exmmple A
glfgullng ef ficacy of the copper pyrithione from
I'e 1 (Paint 4), as conpared to that from
Cbnparative Exanple A (Paint 3). Wiile the invention
has_been described in conbination 10 wi th enbodinents
t h&héde, the [igventdem hagabepanfesanidegatiny egmbination
wi t D LA e RIS, and Ay at; toq% Wils e appar ot to
those skill in the art in light of the foregoing
altdaesl@rtllmason moAddaraitiging, and Ivarlllattamifsd wtid lefider apparent
modi fi.c vari at,i ons

to Shiopgy 1Eita Yl Ht e 2l ol 1SR P 4080 iR il

desapperdes .cl Ad¥rdingly, it is intended to embrace all

such alternatives, modifications and wvariations as fall

within the spirit and broad scope of the appended claims.
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23 WD 2004/ 060062 PCT/ US2003/ 038922 WHAT 1S CLAI MED
I'S: 1. A conposition conprising small particles of
W@ o@pe6006sPpYri t hi one characterized by havi ng a par/usmhe038922
size within a 5 range of fromabout 0.1 to about 10
m cWBAS, I&ndLAINEDI ds:particle size of less than 3
m crons, said snmall particles exhibiting enhanced
antim crobi al performance, as conpared to |arger size
copper PyFPTRPEAE BRI EPEPESSING aMAhli Rertpalet dhatopper
r8$tEXPAsedn : r 1 LO f.-from10 ., .
Y about Sédgg%gggt%g%tgﬁzgﬁ?%gehfggyggogrp:%%tg%é?e%%“ within a
raggat Pfr dden aPoup pailntochboact 20 medrbyscoahdi 8i R8dian

ptien, of aim1l in an antifoulin
o=k PPetLBos SEnre8r Fha anBtirOtne petcenrats aesuickes
exhébteﬂmgbaﬁbﬂnﬁédnathmiéfébi&Eiﬁ@ffoﬁéaﬁéethgspégﬂ%?red

3l A met hod for enhancing the antifouling ef ficacy
EOLIPEIFE Fh2e COPHeHaP¥FlehiPrenpentickasd ethodarine
aCOPEhSE NPs 4 rati ng sition of clai
P nto the pai %{81.98%%@4?650%%3‘9%%{; %%%??%T%%t aO]lén from
abeigh - o ude I rrRe e Opper igpydé t b onteowlt SPRTrdégre €ONPEhSi GEade .
small solid particles of copper pyrithione dispersed
inaliquid dispersant, said solid particles having a

pariclze et whithdctef 20ge W 25nd4 oM ADoULe 0c<ﬂm§&sition
£ out 10 mcrons and a nmedian particle size of less
OL tFreht™ i T oS 2B 1 Hplel LR e ¢ ok fated i m oIt whevrei about
oné Pk S do P hEl | i ithin a .
r ange of from ab%ﬁt§s%%a%%% k%]égsréa%gltﬁeo}? Lﬁ?%\lrl%o%tsa antfxeht
of i dpigdrticle size of less than 2 microns. 24 WO
2004/ 060062 PCT/ US2003/ 038922 6. The conposition of
claim4 wherein said solid particles have a nedi an
pard.i clre rsitZAeodv Y rerthrdfigRy Ahd Q81 FRAUING X facy of
abouyt .2.8 m crons.
a paint 1in a cold water environment, said method comprising

incorporating the composition of claim 1 into the paint.

4. A composition comprising a non-dusting copper
pyrithione dispersion comprising small solid particles of
copper pyrithione dispersed in a ligquid dispersant, said
solid particles having a particle size within a range of
from about 0.1 to about 10 microns and a median particle

size of less than 3 microns.

5. The composition of claim 4 wherein said solid
particles have a particle size within a range of from about
0.25 to about 7 microns and a median particle size of less

than 2 microns.
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5 7. The conposition of claim5 wherein said solid
particles have a nedian particle size within a range
wobkooktnamws2 0.5 to 2 microns. 8. The conpositi onpof/Uusioas/ms922

4 wherein said liquid 10 dispersant is selected from
t he 6gr oThec epsibskiiRg odf owatehim ar Gﬁ@kéiﬁ%\é‘ilﬁt %olgﬁd
alm

conbinat'ons thereof . 9. The_conposition of ¢
PaphérerR 8aVe goMpdiapaperEiedeapezpr wéohini o anngrOLt from

abehitf 00B 8BOHLLARYt @ in8RQuUt 99. 95% by wei ght, and
said liquid dispersant is present in an anount of from

about 0.05%to about 80% by weight, based upon the
t ot al . gh the.composition. _ 10. The conposition
of 2ra¥§$§ : @ 8Fﬁ%§gpgggoFﬁal§05pgp?F@FEssaF@ pPésdnt
parniabeanhane afméﬂQHhapﬁﬁtiaﬂgﬁEQzeQQPHBiﬁogbPXn%e of from
M an

ght, and said liquid dispersant is present
o'ﬁﬁ%%n% ‘Bt CFPBFr about 30% t o about 80% by wei ght, based

upon the total weight of the conposition. 25 11. The
conposition of claim4 which additionally contains
frotn abbe ©COBIsidiabouf GD44mbasedetpon shedtDighid
el f.th i spersion, of a dust-inhibiting agent
d . .
B8 10 0T EEEY St e S e et bk e,

orgmhjmesol vest 915, ahd nderisi nanthkd i oatd pns thereof . 30
25 WD 2004/ 060062 PCT/ US2003/ 038922 12. A method of

maki ng a non-dusting dispersion of small solid
pardj clese doOPPLer i Py rdé hlong, di dina, liguid
di sper sant characte}jzed by t eqﬁﬁﬁgéé%'? ?%ﬁd softd
Palfr A R i seeset | th pan taches aff chpperatboyyrd dhinane
pMd i & desired size range of fromabout 0.1 to
2 ab%umtg]l%S ni cr Ovﬁ%:g}}';l%'d aa“‘ﬂ%o?% i | B SheRs e |iess
pragrt 3n mrcransyntyo Subjeetingid ar 98y SO ibRal td 65,
of,_.co pyrithione to a force selected fromthe

Weigﬂlb‘i;p%@g{%# BTy e tRbaldiwegghd 195 ridie s s izi ingy .

soni cati ng, and conbi nations 10 thereof, and

10. The composition of claim 4 wherein said solid
particles are present in an amount of from about 20% to
about 70% by weight, and said liquid dispersant is present
in an amount of from about 30% to about 80% by weight, based

upon the total weight of the composition.

11. The composition of claim 4 which additionally
contains from about 0.05% to about 30%, based upon the total
weight of the dispersion, of a dust-inhibiting agent
selected from the group consisting of surfactants, polymer

resins, binders, and combinations thereof.
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(b) dispersing copper pyrithione particles in aliquid

di spersant. 13. The nethod of claim 12 wherein said
woredokioengel s 15 effected by a techni que sel ectBdr/iismns/ 038922

the group consisting of ball mlling, jet mlling,

ai rpcl assifyi id | _ AN .. and
o nat; Sar R, B i F hon MGEAGR, B et s
smaldn-saldtd pgrdiisierssici afppe?0 pynelthisolel diparetriseldeds mofa
. cappey, pyrithione dispersed jn a_.liquid dispersant
Licia} S EPEEAAR oy NG I ot 2Y( &P FSEERSIoNG | ar ger
solizg) paichiidies @maCOAPRYYLiPYWarthicare OF addgas d
di spersant to provide a liquid dispersion have said

pyrighgenes siitdigarct idesdsafl sgaes &anggs ofhémeim abeng Ob)l to
abd%%bh%chﬁ%gd%@,dl dMQ(%éaf% e@ &?QCQQ GIRREl, £ less than 3

pyrithione to a force selec romthe group
micooms, S biyngudfj e agriimdilegsgem |dalng, ppadtverliez vd, copper

soni.cating, and conmbinations _ thereof, in order to.
PYTAERIOE S F?g § rz)f@r&fe SHIFVEGET 8 FESIFRMF icongd sting of

grisdiGhodi SRENSIGY) WUllRidt ik igRST 586 1928 ntANGR O coni®Mt ions
about 0.1 to about 10 microns, and a nedian particle
thegieps . ofdess than 3 microns. 26 WD 2004/ 060062

PCTA WS T 0 [ 4. rein, . .

saﬁgynﬁﬁggﬁgéﬁgééffégfgﬁE@gqgkgg%ﬁn%gggqggkékﬁed%T?&%Pld
displeersgmeup consisting of ball miIling, jet mlling,

air classifying mlling (ACM, Netzsch mlling, and

conbi nations thereof. 5 16. A nethod of enhancing the

antiizf.oulthg meeMdIdB e Id1StinC 9 20wha reainNtsaWdl @R 11ing is
conprises adding to the_paint an antifouling o
effertes: Pe 2aeehnighess giglechad ifares the Jeepperconsisting

ot P Une-0A00 QASnhEl 5.3 8 MeAR 2 Sananl R,
Netgach olid ligige agid lcesd itrfedi cdsnitbeaesf.17. The met hod
of claim 16 wherein the solid particles

14. A method of making a non-dusting dispersion of
small solid particles of copper pyrithione dispersed in a
liquid dispersant charactérized by the steps of:

(a) dispersing larger solid particles of copper
pyrithione in a liquid dispersant to provide a liquid
dispersion have said larger solid particles dispersed
therein, and

(b) subjecting said liquid dispersion of copper
pyrithione to a force selected from the group consisting of
grinding, milling, pulverizing, sonicating, and combinations
thereof, in order to reduce the size of said larger size
particles in said dispersion within a desired- size range of
from about 0.1 to about 10 microns, and a median particle

size of less than 3 microns.
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of copper pyrithione have a particle size within a

range of 15 fromabout 0.25 to about 7 mcrons and a
woreditacnoparti cl e size of [ess than 2 m crons. pABUSA03/038922

nmet hod of enhancing the antifouling characteristics

of aSpaiﬂhechamaoﬁedfzedabynadth@erntggidzgigqﬁgg an,
ef%%%%f u%in% %ffgctive ampunt of a non-dusting coppéer

pyTirthi OXe di"SHEPLOR S6ApFtsPngreRakhessrpdp consisting
ofpaallickes10hgGopRer Y hiihBi 0ng d| ] Liqui d

di spersant, gai sopﬁglﬁg?fig?gsbﬁgggzggéhgaﬁﬁﬁéggg (ACM)
Negzgeh Widhipga padgecwbihrorrabouhePedfto about 10

m crons and a 25 nedi an particle size of less than 3

mcrons. 19. An antifouling paint conprising a paint

basé6andA aathnti b6ukhAgnefhgcthyeaarpest saki d
chg%rt%cles of cogper pyrithione having a particle size
W thFRTA5FAfigeCof 21 PBATS0vAkeht cOmMprigeabadding to the

Mher eASaandrduledla kgLe,s 0 s.than,_3
panicronsé 27 VO 20 4?62%%%%9%{%'%é§60§70%§g§§ Pgptig)es of

COBREY f BYUF L higipar nkavbngr fsbayt dchai st zbaset ang aNrange of
frémt i [ effect] unt _solid particles of copper
rpyr?%ﬁ#%ngg%a€§n%ﬁgﬁga???%f%r%?§ea thi B*A FAng_rbicle

siteopt bbosittilal53twiabons. 7 microns and a nedian
particle size of 5 less than 2 mcrons. 21. A nethod

of enhancing, in a cold water marine environnent, the

| each. r afige Ohe CORPES £ PYTALHI ppeY -
pyri t hi one- cont ai ni ng paiﬁ?,gggfiééﬁg Jﬁﬁgégﬁ%lidparthIes
Of FRPRRY YT byne ey por avangl et s ide v inin sol fghge of
fryaridy rithi one havi a particle sjze
c\?\nﬁlt%ﬁ&@? '?%Sn;tgcpg% ?L?%n? arglo%]forbg. chggaa 13h RALohse
sizgdPfa ymal arhampa tmitwoss ze of less than 3 nicrons, in
order to provide a copper pyrithione |leach rate from
the paint of at |east one 15 m crogram per square

cents metzemeiodayr AniROHY e v Stk pal to said
col d water, mari ne environnent when neasured-at a cold

chatadretisifiiéatalr @ it 6lvegrdes iQent iyr adkling to the

paint an antifouling effective amount of a non-dusting
copper pyrithione dispersion comprising small solid
particles of copper pyrithione dispersed in a liquid
dispersant, said solid particles having a particle size
within a range of from about 0.1 to about 10 microns and a

median particle size of less than 3 microns.

19. An antifouling paint comprising a paint base and
an antifouling effective amount solid particles of copper
pyrithione having a particle size within a range of from
about 0.1 to about 10 microns and a median particle size of

less than 3 microns.
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22. A copper pyrithione-containing antifouling paint
20 characterized by providing an enhanced rate of

wo smahéooee of the copper pyrithione fromthe pedTUSion3/@8922
cold water marine environnment, said paint conprising

a i nt _base,and an _antif.ouling effective_amunt of

S0Py naP PEae o b PSSP REA FE Ao o P Sa A B Gnd
an Rattiifehas nfawffect iR Hnth@it 39130z pawitikil & sa oFaRg pafr

fromabout 0.1 to about 10 microns, and a nedian
DYTRaRHOsce NeViESR PegE itHen 53261 WHEA4D SaF@nagolifd from
aboB%rb[%%e§oh%¥kEQ & Hﬁ%&%n%a%%df%p%bhqgnp%bgki%gea%iﬁe of

"'east’ one m crogram per square centinetef per day o
lesexpbswr € oficg@ing.paint to said cold water marine

envi ronnent 30 when neasured at a cold water

tenperature of 10.6 degrees Centigrade. 28

21. A method of enhancing, in a cold water marine
environment, the leach rate of copper pyrithione from a
copper pyrithione-containing paint, said method being
characterized by incorporating into the paint solid
particles of copper pyrithione having a particle size within
a range of from about 0.1 to about 10 microns and a median
particle size of less than 3 microns, in order to provide a
copper pyrithione leach rate from the paint of at least one
microgram per square centimeter per day of exposure of said
paint to said cold water marine environment when measured at

a cold water temperature of 10.6 degrees Centigrade.

22. A copper pyrithione-containing antifouling paint
characterized by providing an enhanced rate of leaching of
the copper pyrithione from the paint in a cold water marine
environment, said paint comprising a paint base and an
antifouling effective amount of solid particles of the
copper pyrithione, said solid particles having a particle
size within a range of from about 0.1 to about 10 microns,
and a median particle size of less than 3 microns, said
solid particles having a leach rate from the paint of at
least one microgram per square centimeter per day of
exposure of said paint to said cold water marine environment
when measured at a cold water temperature of 10.6 degrees

Centigrade.
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