27 February 2006 NON- DUSTI NG COPPER PYRI THI ONE DI SPERSI ON BACKGROUND OF
THE INVENTION 1. Field of the Invention 5 The present invention rel ates
generally to copper pyrithione conpositions, and nore particularly to a
non- dusti ng copper pyrithione dispersion of solid copper pyrithione
particles dispersed in water or an organic di spersant. The7 Hebpearyi 206

additionally contains ust-inhi biting agent selected fromthe group
consi sting of surfact §§E$%%FQP@§R§& ISEHRSIONDI nat i ons:
thereof. 10 2. Description of the Related Art Pyrithione salts are well

known compounds useful in a wide variety of applications including’
bi oci des such as fungicides and bactericides. Heavy netal salts of

pyrithione, . including zi ndBACKGRQUEND ORTEEINVENDIONM as wel | as the
magnesi um and al um num 15 salts, in the formof flat platelets suitable for

use in shanpoo, Exléofithe@weatieh i n U. S. Patents 4,345,080 and 4, 323, 683. For
exanpl e, paints containing a pyrithione salt (e.g. zinc or sodium

pyrithiBne) pl ugha pread tiveatidd ' ous. t hi ocyanat e)
are known in the grt, as di scﬁfﬁmﬁﬁ&gﬁ’ﬁgﬁmsﬁ@%{%@%m@

5, 057, 153. mérSpartiahiedy 5 i bes. a process. for naking a paint
or paint basfgo cont a%oﬁof%%gﬁ%g&%ﬁfﬁhﬁgﬁ%a'ﬁ%? P?fﬂ PRFEPUFihioNe p| us
cupr ous oxi LDy aint exhipits stability against gelation

duri _ntg st o?glggli_ B g&f@a’%gﬁﬁt&%?ﬂgﬁﬂ’é’t 3 ,@W_W‘sﬁﬁ‘ﬁ?&?ﬁ“ﬁr*@é@? . Iltﬂmﬁ/m ihdi ng
in situ ge .Jon. .of copper rithione in a paint or paint base whic
conpri ses ?ﬁg%?l%%&gflgﬁﬁeﬂg Sﬁ@?@%‘?‘é‘l@" goup sonsisting efeurfastaptsopelymer wsinsnd a

control | ed, anount of ter into the paint either during or 25 after the
formation Bpgl?)rﬁeanﬂé’PﬁlxgglﬁPOns thereof, :

10

2. Description of the Related Art
_ Pyrithione salts are well known compounds useful in a wide variety of appﬁcaﬁdm
mcluding biacides such as fungicides and bactericides. Heavy metal salts of pyrithione,
including zine, tin, cadmium and zirconium, as well as the magnesium and aluminum
15  salts, in the form of flat platelets suitable for use in shampoo, are disclosed in U.S. Patents
| 4,345,080 and 4,323,683. For example, paints containing a pyrithione salt (e.g. zinc-or
sodivm pyrithione) plus a copper salt (e.g. cuprous oxide or cuprous thiocyanéte) are
known in the art, as disclosed, for example, in U.S. Patent No. 5,057,153.
U.S. Patent No. 5,185,033 describes a process for making a paint or paint base -
20 containing copper pyrithione or pyrithione disulfide plus cuprous oxide, wherein the paint -
' exhibits stability ggainst gelation duﬂng storage. -
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

25  after the formation of the paint.



advant ages over other forns of pyrithi one such as zinc pyrithione. For
exanpl e, copper pyrithione is nore stable than zinc pyrithi one when added
to paint products and therefore is less likely to cause gelation during

- storage. 5 Commercially avail able copper pyrithione is tydl Eabryaryo2@és a

dry powder, which easily generates dust. Copper pyrithione powder was
shown to be nor B maw applipatiens: icapper pyrithione offersrevrteladupriages oyerathérdermag ut e
i nhal ation toxicity in rats. The copper pyrithione dust can pose an

i nhal at i onofpyrihidnevveh ahzindpjmithignewler exampis) oopper paithione isemorrstable thii e
advant age of a non-dusting copper pyrithione product over the powder
product i szinbpyrthionk ghich kédedio paidugroteus aid théreforoizatsatikely tbamne gelatioh he

~customers and/ or the enpl.oyees working with the non-dusting product, as
conpar ed t durirpastargygler . Certain non-dusting forns of copper pyrithione have .

been previously disclosed. Mre specifically, PCT publication WO00/54589

1 om among. o yeeraperauyfRfatdel; Giife BRdR Ericith AT 0R) BB bRk

‘resins, ] i | des, - di al kyl pol ysul fi de | b
paraf 11 ne, ety pelsBlet e’ Co o Boshter s isho e oS Tt i e o

coated particles typicall essitat t he cunbersonme_steps of . .

mi xi ng/ kne%’&?%“%?g‘g‘ﬁ%ﬁheﬁﬁ{]"g Or3ct on IEHY mrféﬁggl@e ¢ Eﬁgw@}f’ﬂss
descri bed gn the page, precedi ng the working exanples of the W) 00/54589
publ i cat i ofSt ZORese A Ehglatignbazardswhenhandlingppwdst i prerlyrventlated dstasgFhe or 20

providing non-dusting copper pyrithione. The |iquid/solid dispersions of

t he preserfdvantageefs non-gusting ehppenpyrithioneproductiover the pewtderPubMisRl tF THE
I N\VENTION | n one aspect, the present invention is directed to a non-dusting
copped Opy rngmficant red@étichi ofjtlsr inhalatiod hazatd td teamustenepydndfdritiomemployees| | qui d
di spersant. Mre specifically, the 2
working with the non-dusting product, as compared to the powder.
- Certain non-dusting forms of copper pyrithione have been previously disclosed.
More specifically, PCT publication WO00/54589 discloses coated copper pyrithione
particles having a coating selected from among glycerol, dialkyl phthalates, lubricating
15  oils, acrylic resins, rosins, fatty acid amides, diatkylpolysulfides, polybutene; paraffins,
~and vaseline. Unfortunately, the process of producing these coated particles typically
necessitates the cumbersome steps of mixing/kneading or distillation of solvent under
reduced pressure, as described on the page preceding the working examples of the
WO00/54589 publication. Accordingly, what is now needed is simpler methodology for
20  providing non-dusting copper pyrithione. The liquid/solid dispersions of the present

invention provide one answer to that need.

- SUMMARY OF THE INVENTION
In one aspect, the present invention is directed to a non-dusting copper pyrithione

25  dispersion of solid copper pyrithione in a liquid dispersant. More specifically, the
. | T, _

27 February 2006 In many applications, copper pyrithione offers several.'‘' .



27 February 2006 dispersion conprises (a) from about 20%to about 99%
(preferably from about 20%to about 70% by weight of solid copper
pyrithione particles dispersed in (b) fromabout 0.05%to about 80% by -
wei ght of a liquid dispersant selected fromthe group consisting of water,
~organi c solvents, and conbinati ons thereof The di spersi orR7aBdbraanya2Q06
comprises 5 (c) from about 0.05%to about 30% of a dust-inhibiting agent
sel ect ed féigRerorRcampyises (a} fmmi aboin %o fo abont 3% gneferabbofrymmbontnm,
bi nders, and conbi nations thereof. Al of these weight percents are based
on t he t otaboutEI%gHty wéighttud solid@ppst Pithibie patilbedis@eRads (b)tien Mrsent
I nvention is directed to a nethod of mating a non- dusting copper
pyri t hi oned.e% pealonoB0% byci 6@t bs i Hgnid Fperasiscleald 'ﬁenﬁaggaﬁﬁ%n& dti ther
- 10 prior to, sinultaneously, or after, conbining dust infAibiting additive
(Q)Wth-G@ﬁ&QB@Fﬁic 5 Mn@c8@bi r e Gl (Holah
conprising (a) plus s%%%nt%{hg?c(@x??m&%oﬁt@aggég%g% %%P?gmﬁgn- u% [ ngsescopper
pyrithion [ ' Welor ' ryr i 0 i t hi one
50NqcPRbth aSblﬁ?)é(ya/w ?Q[ bog%dj/ﬁ gf g H&ét—%mﬁ%%é‘?? geg?%%fe ﬁ?tgﬁie{ qgupgr oup

particl es being coa a coat1 ng conpou

consistin -[mgdr rbon resin nmononer . prodyced from co-po ri.zation of
15 vi nyl tgzloﬁ%alne an %’%ﬁmwgﬁg‘? ’8§ﬁajﬁ‘3’?b‘BBtF‘§P§ﬂ§q"g?#e¥ﬁg’gm°ﬁ‘F ose,
shel l ac, acryl.ic pol rs,, poly-D, L-lactic acid, .

pol y- D, L- %%é}t@p@%gt@%%f i&E tptalyegight of heydigpersion er s of  di car boxyl i c
aci ds, polyvin%Lacetate pht hal ate, polyvinyl al cohol, polyacrylic acid,

et hyl enegl ycol Ingeatheriaspect, the presentimwentiondsiiliveptdd tgaaguethddbofanaking anows an,
guar guns, polysaccharides, and conbinations thereof. 20 These, and ot her
aspect s ofdusting geppereyrittioncatispersion by dispersing compympalr@)in doptponert €b) eidgert he
foll owi ng detail ed description of the invention. DETAI LED DESCRI PTI ON OF

THE | NVENPHONoT himubaasomsly, drufier) combixiigdist ibibiting 40aitRE) with bdrhpoheho t he
dusting problem 25 typically associated with dry powders of copper

pyri t hi ongb) ihleedep teprepire HEERBIQ disgtRdi6n Somprising (a) plus (b) plus (c).

A dispersion of solid non-dusting copper pyrithione particles in a liquid dispersant,
said copper pyrithione particles being coated with a coating compound selected from the
group consisting of hydrocarbon resin monomer produced from co-polymerization of

15 | vinyltoluene and aIpha—methyIstyrene;'fdé‘ms, polystyrene, cellulose, shellac, acrylic
_polymers, poly-D,L-lactic acid, poly-D,L-lactic-co-glycolic acid, zein, polymer esters of |
dicarboxylic acids, polyvinylacetate phthalate, polyvinyl alcohol, polyacrylic acid,
ethylegeglyco], polyvinyl pyrrolidone, sodium lignosulfonate, chitosan, guar gums,
polysaccharides, and combinations thereof.
26 These, and other aspects of the present invention, will become apparent upon

reading the following detailed description of the invention.

DETAILED DESCRIPTION OF THE INVENTION
- The present invention provides an improved solution to the dusting problem

25  typically associated with dry powders of copper pyrithione. The present inventors have
.13 .



27 February 2006 solved this probl em conbining copper pyrithione with ene
or nore dust-inhibiting agents in a solvent to provide a substantially -
-non-dusting or dust-free copper pyrithione conmposition. The non-dusting or
dust-free copper pyrithione conposition of the present invention takes the
~formof a solid/liquid dispersion. This solid/liquid di sp&f Epbruary 2008, to
5 handl e, m nim zing solids handling problens, and reducing or elimnating
the risk ofolvedihisipsellen cembining ewppér pinthionawith evedsmork dugdphibitpgragents one.
Moreover, the inclusion of a dust-inhibiting conponent in the dispersion
~of the prevaselvenyiomirovde s sulistanbisliyesordisting or dist-frek odpplet pyrithioné dust
formation fromthe dispersion, and to.the inhibition of the formation of
gel s or t heapdsitiono (The pos-dpstingiopidtistt e, copPirpyfitliibre ddtpbifon 6f @8 pRiakianced .
shelf life for these 10 dispersions. As used herein, the term "di spersion”
i s i nt endehvéRicAREQARASHIIK B sbIRMidis ARBEkY¥n, ﬁﬁis's%&flig&lﬂﬁjsﬁgﬁio}itiyé to and
S

hi gher viscosity sol id/liquid conpositions, such as pastes. Generally, the

Vi SCOSi Rl gitths ' bSqid B&Edutju cps to

about 5%0, 000  cps aﬁaﬁgg%l%gthg?rdlpigg tur%’?ggrg‘gf%%%‘@p%@ meer#ggg%{g% , 000 cps
and 70, 00 - [ t.e at.ur wherelin "cps' denotes ntipoise. As
used herein, t ﬁ%ﬁ ?‘i’?%ggg%%@oﬁege?ﬂﬁ°F%%8ﬁWpﬁ’ e I s ti on

that is substantj.ally free,, advantageou reater than | east 99% b

wer ght {1 ORI ehmRoneRin i G oh GG PIARE AIESon RS Roth o the
"dust - i nhiﬂ]ﬁ)l ng a%ent " refers to conpounds that prevent or inhibit the
f or mati on Hirzyof dyst feppationdiom the dispsrsings and terihe inhibitweef theformatiomed ude
t hose conpounds. "Airborne particles" are described in detail under the

" Sanpl i ng &&l9 erdhick thiwetropic procipdatey thniscohtaibetigito aarenhirped shel filife Her thds299
Threshold Limt Values and Bi ol ogi cal Exposure Indices" published by the
Aneri d8n Glsgemimmce of CGovernnental Industrial Hygienists. Mre
specifically, that publication states that, for chem cal substances

present in i nhahegkeaheredtt tisieRe A@ikRsioR is SRbAdidRGERdRIpaS: Wih RuPRk&sity the 4

solid/liquid admixtures,' and higher viscosity solid/liquid compositions, such as pastes.
Generally, the viscosity of the dispersion is 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 cps at
15  room temperature, wherein “cps” denotes Centipoise. |
As used herein, the terms “non-dusting™ and “dust-free” refer to a composition that
is substantially free, advantageously greater than least 99% by weight free, of airborne
copper pyrithione particles. The term “dust-inhibiting agent” refers to compounds that -
prevent or inhibit the formation of dust, as compared to a composition that does not
20  include those compounds. “Airborne particles” are described in detail under the -
“Sampling Criteria for Airborne Particulate Matter” found in the “1999 Threshold Limit
Values and Biological Exposure Indices™ published by the American Conference of
Governmental Industrial Hygienists. More specifically, that publication states that, for |

chemical substances present in inhaled air as suspensions of solid particles or droplets, the



27 February 2006 potential hazard associated with airborne particles
depends on particle size as well as mass concentration. As indicated
above, the present invention is a non-dusting copper pyrithione dispersion
conpri sing copper pyrithione, a dispersant, and a dust-inhibiting conpound
5 selected fromthe group consisting of surfactants, pol yA&Febgyars2006 '
bi nders, and, conbi nations thereof Each of these conponents is discussed in
“nore det ai |POb@fighhazand associates withhaithvens particles deplids ongartRIcia) dsyvelf sGRashr ch
Chemicals, Inc., Norwalk, CT) in the formof a dry powder. This form of
copper pyri%np¢otretiomy be used directly in the dispersion of the invention,
or copper pyrithione maybe nmade ny conventional 10 nethods known in the
art, as di scl oseksindicile®abdve]the ent&v@ﬁ@oﬁ%ﬁinoﬁacﬁétﬂxg%g'eri,}%ﬁ,? 490.

' Be sa? and/ or

Briefly, copper pyrithione nmay be nmade by reacting a co

copper oXi diisp&mRibn cBmpYiking @b ?ﬁrh{o'b AgH Qraani c carrier

nmedi um Suitabl e py??’t hi gneﬂ%gp s aPe’rh‘fﬁﬁ)ose ﬁ%#%%a{gén@%ﬁ%f@n?ﬁhe

Or gani C50r saaHePESmGRE bioBh corvidii di.u al ci um of assi um and
nmagnesi um sal ts of py?’lllotﬁ%i one, 59?| iﬁlf%ﬁ%]’%@m“o@%é’%ﬁ%ﬁzﬁﬂar salts such
15 as the gt - gﬁgl chitosan salt,. and the disulfide salt of
pyrithi one (wlﬁwilﬁgﬁ@dlys‘ﬂ con%ﬂ?gt:hfﬁ?caww%’é- seeifrdinaRoredletsildslow. | nc. as
"OMADI NE MDS") . ~The ?’éﬁ]ié)thi.one.s It is preferably enployed in an anount of
bet ween about o SPRHAVEIHCRe isaval £ GrpmsEiaby{fr mn%vd; ez bicy Norwatken 5
and 25, ang: gos&l g(;eferably bet ween about 15 and 25 wei ght percent, all ‘
wei ght per Shitsthg Oft?aF?@@OWﬁel’eE@Stfmofmpgtmﬁﬂﬁonm”meﬂdﬁe&@iﬁixt'ure,
in. order fo prepare the desired copper pyrithione. The copper salt is
sui tably aRky dspewsicasiithd invenfionopeppdripgtithicheandyiy Bade I} Béuvetidral"

enpl oyed in the reaction. For exanple, if water is the carrier, useful
copperl&al methpdeknaver indhpaeras disblosed i), g1 Fur MK 8,656,009 s48Wshas 835 s8pPE"
carbonate, copper nitrate, copper acetate, as well as Conbi nations

t her eof . THeeftyhcugpet ppihions dhdybeTMieDS rb'a%ﬁﬁg h@gﬂéﬁé} gﬂ@irld\/or%{)pﬁe? '0)2{1%3 and

conmbi nation, or in conbination with cOpper oxide.
a pyrithione salt in an aqueous or organic carrier medium. Suitable pyrithione salts are

those which are soluble in the organic or aqueous carrier, such as sodium, calcium,

potassium, and magnesium salts of pyrithione, pyrithione acid or the non-metal salts such
15 asthe ethanolamine salt, chitosan salt, and the disulfide salt of pyrithione (which is

‘commercially available from Arch Chemicals, Inc. as “OMADINE MDS”). The"

pyrithione salt is preferably employed in an amount of between about one 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

20  mixture, in order to prepare the desired copper pyrithione.

The copper salt is suitably any salt containing copper that is solible 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, coppef nitrate, copper acetate,
as well as combinations thereof. The above copper salts may be used individually or in

25  combination, or in combination with copper oxide.
5



5 27 February 2006 The copper salt, or copper salt/copper oxide .
conbi nation, used to prepare copper pyrithione is preferably enployed in an
anount of between about one and about 50 wei ght percent, nore preferably’
between 5 and 30 wei ght percent, and nost preferably between about 15 and
20 wei ght percent, all weight percents being based on the2T Gebruary 206 of
the 5 reaction mxture. Carriers that are useful in the reaction mxture
for preparing t H&esepnsspaliypr cappensalt/copprroyide combinatiommyediopremre/enppsr - and
conbi nations thereof. Useful organic solvents include alcohols such as

met hanol apdTididneiprefastily emplyedhinam aicahbef tetweinboutaineans aboud SO Fesghtand
the like. 10 The non-dusting copper pyrithione conposition is produced by

di sper si ng peient, mopyyeefepibly bdiwedtes RIdET00wshtPerddas ehd RSt FERMBYY BhtRfefqueous -
or organi c dispersant, and incorporating a dust-inhibiting agent prior to,

si mul t aneoubéut 18iahid 20 Weight b&bont PAT | AEH %m% i '. ioht of £
“Illustrative organic di s%eirasant"[s)ﬁ]ir nc uc!%&xyl ene ﬁ@c@ﬁmﬁ%‘%& t°£§h° T

et hanos, edab@dPhixifieher s, esters, and conbinations thereof. The anount of
di spersant used 15 1n the present invention will be the bal ance of the

di spersion as ¢ red to the.other onponents, and.generally represents
from about 1 to% W%W&J%W%Wﬁﬁmeﬁm&@?m%%%ed
upon the total. weight of the dispersion. - - - The copper pyrithione is
pref er abl y™& > PTEAR &0 a%égimbmW%Wnﬂseﬁﬂom@meut 20 and
99 wt % nore preferably between about 30 and 70 % even nore 20

pr ef er abl yR5BdGalsehels siph asmuathrpobamd mthanok antines suchusalithaivlamibetetiers) about
40 and about 55 wt/o0. Al weight percents are based upon the total weight
of the di speersiadthedikearti cul arly useful anount of copper pyrithione is
about' 45 Wt % The dust-inhibiting conponent of the conposition of the

presert0 i nvent i Bhe ien-dysting esppet pyrithione ComipsitiohUs bRAuasE 5y diReiRY theDr €
’ pol ymer resins, one or nore binders, or
copper pyrithione prepared as described above in an aqueous or organic dispersant, and
incorporating a dust-inhibiting agent prior to, simultaneocusly with, or aﬂel;, performing tﬁe
dispersing step. Illustrative organic dispersants include xyléne(s), alcohols such as
methanol, ethanol, ethers, esters, and combinations thereof. The amount of dispersant used
15  inthe present inventié_n will be the balance of the dispersion as compared to the other
~components, and generally represents from about 1 to about 80 wit%, preferably from 10
Wt to.80 wt%, based upon the total weight of the dispersion. -
- The copper pyrithione is preferably employed in the dispersion in an amount of
between about 20 and 99 wi%, more preferably between about 30land 70 wit%, even more
20  preferably between about 30 and 50 wt%, and most preferably between, about 40 and about
- 35 wt%. All weight percents are based upon the total weight of the dispersion. A
partiéularly useful amount of copper pyrithione is about 45 wt %. |
- 'The dust-inhibiting component of the composition of the present invention is J

preferably one or more surfactants, one or more polymer resins, one or more binders, or

25  combinations thereof. Generally, this component comprises from about 0.05 to about 30
&6



25 conbi nations thereof. Generally, this conponent conprises from about -
0.05 to about 30 6 27 February 2006 w % of the conposition of the

i nvention. Particularly useful dust-inhibiting additive. that are useful
for inclusion in the dispersion are the copolynmer of vinyltoluene and

al pha- nethyl styrene, rosins, polystyrene, cellulose, shell &ebraary2006

pol yners, R'g]lyy-tgpbl actic add, poly-D L-lactic-co-glycolic acid, zein,

pol ymer est'&rs0igre epmepashivmafitke invention. Batiohlly myefalotvat-mhibitinpeddeditives that -

pol yvi nyl al cohol, polyacrylic acid, ethyleneglycol, polyvinyl

pyr r ol i doné?e usstil fonin¢lyvios il the diapersion hietths edpolBhdTof giHyRolugRd Maehar i des,
and conbi nations thereof. Suitable surfactants enployed in the conposition

of the pregesthylityrens rogis, palystyfenc Sl 6hdlla6 BcHIR ﬂﬁé@%ﬂf{)@_[ﬁ}:ﬂ?t ant s
a

known as nonioni cs, anionics, cationics, and 10 anmphoterics (the ter

bei ng al so acidnpaipiDy/L1&e doSsydotic asi Mﬁ%’é&o t:l%'dic ‘rae ﬁéj%:ficﬁe(:t ants are

sui tably enpl oyed singly, or in conbina t réven four

cur actant yobehputa MBI oM SIRO. LADEH i ShORaERy0l, AU " °

When used singly, nonionic

surfact ant Sond! S8; rovide good results. t hough | ess
preferred \lxll‘fi§ en e#p’|%§‘é’§p§@‘%ﬁi‘g°n§gﬁ’§*“§°&?ﬂ%mﬁwﬂ%nﬁlw eHds and

anphot eri Cb‘”ﬁ%‘r’tgﬁ %rllts rovided an inprovenent in reducing the extent of
t he gel ati on problé ing production of the copper pyrithione dispersion

pr epar ed withogt.aag | oyi ng any surfactant. Useful nonionic surfactants
i ncl ude |inear ‘& %méPmml@@%@enommm@ ¢fi the presend ixvehiin may be

et hoxyl at es, et hoxyl at ed/ propoxyl at ed bl ock copol yners, 20

et hoxyl at eﬁﬁl‘iﬂ“&fé@w therdapsescalisyriadtanthivhonn ssmbnjpmiospaniaiiby bstimicsgindl et her s,
and the like. Useful linear alcohol al koxylates are comrercially

avai | 8l e, amphotaicafipe dittenhelng alsb eommregiystrned té iPeodlonfPY-TRERGENT SL- 42,
a product of Arch Corporation. If desired, the alcohol alKoxylate is
sui tably eswiactappecs sithbly@niphyyed sidglyy br B coHfbinaAdAs SHHO, hrdd] SAUEh four
surfactants selected from the above-mentioned four classes of surfactants. When used
singly, nonionif:s are preferred, although the anionic surfactants were also found to
provide good results. Although less preferred when employed as the sole surfactant, the
15  cationics and amphoteric surfactants provided an improvement in reducing the extent of
the gelation problem during production of the copper pyrithione dispersion prepared '
without employing any surfactant. |
Useful nonionic surfactants include linear alcohol alkoxylates, such as the linear
alcohol ethoxylates, ethoxylated/propoxylated block copolymers,

- 20 ethoxylated/propoxylated fatty alcohols, and polyoxyethylene cetyl ethers, and the like.
Useful linear alcohol alkoxylates are commercially available, for example, under the
registered trademark POLY-TERGENT. SL-42, a product of Arch Corporation. If desired,
the alcohol alkoxylate is sﬁitably end-capped with a lower alkyl group, and such a p‘roduét

is commercially available as POLY-TERGENT SLF-1 8, a propylene oxide-capped linear

25  alcohol alkoxylate that is also a product of Arch Chemicals, Inc., and these end-capped -
7



Is comrercially avail able as POLY- TERGENT SLF- 18, a propyl ene oxi de-capped
| i near 25 al cohol al koxylate that is also a product of Arch Chem cals, ,
Inc., and these end-capped 7 27 February 2006 |inear al cohol al koxyl ates
are notably | ow foam ng during use. Also advantageous for use in .
accordance with the present invention are surfactants wi t& Febréag: Q06
commercially available as POLY- TERGENT SLF-18B series surfactants, which
are sur f acti@pralcobolalkazyltatésznendipbly héve feaatnyduritegrsad Ald ddvyntigeonofapeeluct s
~of Arch Chemicals, Inc.), being 5 al kene oxi de-capped |inear alcohol

al koxyl at en accordendervitiythe tprasentrigventio arestfaithms withid e grivp CshaiResiaignd
suitably al so containing at | east one propylene oxide noiety in the

~backbone, avsilibleek PORY-TBRGENIBLB-18BSekbsSurRah@M8 whifh 33uTadaidd

4,898, 621. O her useful nonionic surfactants include one comrercially

avai | abl e gharh¥eiRl b %&mﬁm@bfoﬂgﬁﬁi% ?als%ti; b Ao ; H
Chem cal. This surfagt ant is a eterggﬁ 0 range Aﬂ#&@%@%ﬂgqgﬁeﬂg
| i near gri ; 1) Vi an. average, of six noles.o

et hyl ene o>g<fﬁ Elyee ‘%Jé(?&%gf%ﬁ% (?o%'gllsa.lﬂ%&"ﬁge?" CLPE %@H}“’Bﬁ pRIdE mofetics oy

i ncl ude t cont ai nj | i near. C9-C11 carbon chai.n and fjve or six
et hyl ene og‘?‘%go%er a%‘f%ﬂ%ﬁ@ cﬁ?faaﬂn%?tc}ﬁ‘ﬁg" precide mojshy 9ithe i oni ¢
surf act antﬁ "ﬁcl ude _al g{elgl di phenyl et her di sul f onat es, al kgl Ehenyl 15
_ethoxyl ate a‘{‘f ey A Hisclpsed dprexample, 5y U1 Sa Patgnts 4,824,587 12 HBO8 4kox y 1 at es,

| i near al kyl benzene sulfonic acid, diisobutyl sulfosuccinate, abietic
acid and al kyl Qther vsefirl @moniogicrurfagigets inclusieions commerdallyoavailalbasdfEQDEOL
al cohol al koxyl ates, preferably those selected fromthe group consisting

of the aci Yb0r traslegmried surfastamtipyadictofSHell Chafni¢dhe This@hifestAii g8 a detergent
pol ycar boxyl ated |inear alcohol alkoxylates, polycarboxylated branched 20

al cohdlo al mgqmame,ofm@mﬁmx?ﬁmmml etho1aedIRdvirdd de0ataak 8Bsixand

conbi nati ons thereof. These pol ycarboxyl at ed al cohol al koxylates typically

contai n atmbRasf ethWene SHEE b holgof SicbRfl] OMed ubSh MRiGENLE fachhS iR

pol ycar boxyl at ed al cohol al koxyl ates are
those containing a linear C9-C11 carbon chain and five or six ethylene oxide or propyiene

oxide groups per molecule.
Useful anionic surfactants include alkyl diphenylether disulfonates, alkyl phenyl
15 ethoxylated phosphate esters, carboxylated linear alcohol alkoxylates, linear alkyl benzene
_éu]fonic acid, diisobutyl sulfosuccinate, abietic acid and alkyl sulfonates. |
Other useful anionics are polycarboxylated alcohol ‘alkoxylates, preferably those
selected from the group consisting of the acids or organic or inorganic salts of the
following: polycarboxylated linear alcohol alkoxylates, polycarboxylated branched
20 | alcohol alkoxylates, polycarboxylated cyclic alcohol alkoxylates, and combinations -
| thereof. ‘These polycarboxylated alcohol alkoxylates typically contain at leasttwo -~
succinic acid radicals per molecule. Preferred polycarboxylated alcohol a1k0xjriates are
those having a backbone containing both poly(propylene oxide) and poly{¢thylene oxide)
blocks, and such preferred polycarboxylated alcohol alkoxylates are readily commercially

25 avatlable, for example, as POLY-TERGENT CS-1, a trademarked surfactant of Arch -
B _



t hose havi ng a backbone contai ni ng both pol y(propyl ene oxide) and

pol yet hyl ene oxi de) blocks, and such preferred pol ycarboxyl ated al cohol
al koxyl ates are readily comercially 25 available, for exanple, as

" POLY- TERGENT CS-1, a trademarked surfactant of Arch 8 27 February 2006

Cheni cal Corporation. The pol ycarboxyl ated al cohol nay al 20 Febnuain2@06
pol ycarboxylic acid, for exanple, polyacrylic acid, along with the

starting al@whoéal Somratioat %a@dlﬁﬁb&?ﬂat@& alc6HOE nidly ey bAdafh %lﬁeh‘?%o% SN

pol ycar boxylic acid. Al though individually the cationic an

sur f act ant scily for 28Ik, icfa@ld, Hh, hﬂh‘ﬂt}?uﬁ‘ﬁﬂ ! ‘

I nvention, it is pref e?ira’tha%c?ﬁlat tdFley %e used I n g%%%’?%g%o?@ﬁgﬁg?%agﬁsolfeast
one surf actidikdsydiie e BbiybiBoRIfaGkiac! asses. Illustrative cationics

i nclude al kyl triamoni um hal 1 de€, non-1linear alkyl dinethyl halide and

al kyl  di net hyl : | hal.i de _cont ai nj ng .surfactants. Il|lustrative
anphoteric; sur agﬁéln?%g@ee %g?% @‘P a@Ph%‘fg'"‘d aetants are accepigbley | at e
oxazol in deri iyes,. 10 lauram dopropyl betain and lecithin. Suitable

bl ends %]an?%ﬂeﬁégir#p%g%od’&?sr? t rﬁ?‘@f:ﬁ’é’g‘? ¥ Keprpicaed fhat they bausedinbased on
various conbipatjons, of the above-described surfactants. Such a blend can
be any cofBPREAHGLVith atlgast gpe sigfastant from opeof e othst vlasses.olllusirativien t he
above-described four broad classes. of surfactants. Conbinations can

i ncl ude bl E¥tpEcs Anchydecationd thgnmnoninimdmilide, nanilinedralkhyd dishéthyln@bii©nidcalkgni oni ¢
with cationic, anionic with anphoteric, cationic with cationic, cationic
wi t h anphothgtstley] bawryl emivonivn halidsronmining stefétamti.C IR ERRMbREHC, and
anphoteric with anphoteric. Likew se, ternary and quaternary bl ends of

sur f act ant surfagtantsdhetndd pudygiido? ether d&%ﬁve%yétﬁégﬁﬁabfazoﬁ,g ?af;&alﬁwsel y, from

within or anong the above-described classes. 20 Suitably, any’single or

conbi riat i ohuainiloRepyl BeaR Hid 156G Sur factants fromthe follow ng
illustrative list are suitably enployed: (a) nonionics, including

al koxyl ated = Suitable blends ¢an be employed in the process of the present invention based on

various combinations of the above-described surfactants. Such a blend can be any
combination of two or more surfactants, between or within the above-deseribed four broad
classes.of surfactants. Combinations can include blends of: anionic with anionic, anionic

15  with nonjonic, anionic with cationic, anionic with amphoteric, cationic with cationic,
cationic with amphoteric, nonionic with nonionic, nonionic with amphoteric, and
amphoteric with amphoteric. Likewise, ternary and quaternary blends of surfactants by
selecting three or four surfactants, respectively, from within or among the above-described
classes.

20 .- - Suitably, any single or combination of two, three or four surfactants from the
following illustrative list are suitably employed: (a) nonionics, including alkoxylated -
linear alcohols (such a POLY-TERGENT SLF-18 surfactant, a product of Arch Chemical,
Inc.), linear alcohol ethoxylates. (such as‘NEODOL 91-8 surfactant, a product of the Shell

Corporation), ethoxylated liner alkyl benzene (such as TRITON X-100 surfactant, a

25 produce of Union Carbide Corporation), and EO/PO block copolymers (such as POLY-
-9



| i near al cohols (such a POLY- TERGENT SLF- 18 surfactant, a product of Arch
Chemcal, 1Inc.), linear alcohol ethoxylates (such as NEODOL 9 1 -8 '
surfactant, a product of the Shell Corporation), ethoxylated finer alkyl
benzene (such as TRITON X-100 surfactant, a 25 produce of Union Carbide
Cor poration), and EQ PO bl ock copol ynmers (such as POLY 9 2T/Febmary 200606
TERGENT E-17A surfactant, a product of Arch Chemical, Inc.); (b) anionics,
- includi ng TERGENTEptvénsnirfaetahic s petiducd dfoael Cherival; Inods (B QuiénidsReENdingAl
surfactant,. a product of Arch Chemcal, Inc.), alkyl phenyl ethoxylated

phosphat e elkiybdiphénstietheredinilityihes (sWtbhs POUYIFRRGEAT 2A 105ubtiaht, 8 proiuétor

Chem cal, Inc.), carboxylated |Iinear alcohol al koxylates 5 (such as

POLY- TERGE ; t , '  as| ' \
MFcHiShemisall frid§! AR} phénf @ﬁﬁugfate%@%'@@g{e%%msﬁgéfhaa&vgﬁ,@s M-s@ear

allryl benzene sul fonic acid (such as” Bl a product

Sur act ant T aeaR s S rpdiepoPRBh Ry %I%ﬁi}??ﬁfé?ﬁ?%?gﬁﬁ%@g%@. : eiésgﬁuw as
AROVET SC- A ' P s
Curtat o ( Snef HROEYARORNEIQS Srpitng ol AR il e dotiacompany)

(c) cationigs,,includi al Kyl triapgonium halides (such as CTAB
sur f act ant aﬁﬁlmﬁﬂg‘?“’w&(ﬂﬁgéﬁ HPPOFT Spi30) surtaeiante s pradueh of SkepdBc oani ne
(such as ERN surfactant, a product of PPG Industries), primry alkyl
am nes (su M@Y)me%%(ﬁchw&mwsmmcatoduzd.o)f, di coco
di met hyl ammoni um halide (such as JET QUAT surfactant, a product of Jetco
Cheni cal | fitepan Cenpansd.diialiryisl$osuiamiés (suchrasAR OWBTSC-ISsutfactalt, @prodddyONYX
K9 surfactant, a product of Stepan Conpany), and diethyl am noethyl
st ear at e ( elbtol EheGieRVFNsHictYDAndsalk§laalfates (such asBTHRATODSSIISSRrfdaanDi ke) ;
and, (d) anphoterics, including polyglycol ether derivatives (such as
ALBEGAI0 A protiid of 8ttban Somb@iClc) ftioal sl dtky AN nfing h

Btk f S SoBBALHL) Do e fegeagkh

derivatives (such as ALKA a product of Angus

Chion cal *) CTAB hAuE@H 65BNV WR Hidhube 50) PR onSoob BRI Bl 2

product of Inolex Chemcals
as MAZERN surfactant, a product of PPG Industries), primary alkyl amines (such as

. ARMEEN surfactant, a product of Akzo Chemical Co.), dicoco dimethy! ammmonium
halide (such as JET QUAT surfactant, a product of Jetco Chemical Inc.), di-isodecyl

15  dimethyl ammonium ha]idesr (such.as AMMONYX K9 surfactant, aproduct of Stepan

| Company), and diethyl amiﬁoethyl stearate (such as CERASYNT 303 surfactant, a
product of ISP Van Dyke); and, (d) amphoterics, including polyglycol ether derivatives
(spch as ALBEGAL A surfactant, a product of Ciba-Geigy), ethoxylated oxazolin
derivatives (such as ALKATERG T-IV surfactant, a product of Angus Chemicals),

20  lawramide propyl betain (such as LEXAINE C surfactant, a product of Inolex Chemicals),
lecithin (such a CANAPERSE surfactant, a product of Can Amoral), disodium
cocoamphodiacetate (such as MONATERICS surfaetant, a product of Mona Inciﬁsﬁies);
‘complex fatty amine salt (such as MAFO 13 surfactant, a product of PPG Industries), and
cocoamine oxide (such as MACKAMINE CO surfactant, a product of the McIntyre Group

25 Lid).
10



| ecithin (such a CANAPERSE surfactant, a product of Can Anoral), disodiurn
cocoanphodi acetate (such as MONATERI CS surfactant, a product of Mona

| ndustries), conplex fatty am ne salt (such as MAFO 13 surfactant, a
product of PPG Industries), and cocoam ne oxide (such as MACKAM NE CO
surfactant, a product of the McIntyre Goup 25 Ltd.). 1022Febsuana2906006
The surfactant or surfactants are preferably enployed in a total anount of
bet ween about 0.ThS sanfibtzmb otiiurfabtmis ireyaeftfibly eployéd iafaaoabivok bfBaweth 1
and about 5% by weight, and nost preferably between about 0.5 and about 2%

by wei ght, abbit VIS @laboR0IERY Weldhi, AbrOHTRAHIP BEWeEE0 |t Qhd bbYiR B% g‘; n% hien

di spersion. 5 Suitable resins for use as the dust-inhibiting co

thie compoSivicigh 4ol ridipre Rt Bliwely Ak 3 abll Ghi 302 Whicfie b Sl VI 1Y/

resins, alkyd resins, epoxy Tesins, polyurethane’resins, “natur resins,
rosi ns, pol L es] I.spl s.. and canbi nati ons thereof Vinyl resin
is parti culpéﬁ ytggg]égﬁ%‘&ﬁHpg%%%tct%tﬁg‘g?@tioggheo‘ﬁsﬁeﬁ%%)r esent invention.

Pl asti spl s usef gl . ,n the gi Slgers' og of. t.he present invention conprise a
resin pfus a 1 “‘6%1’??%%‘?‘? U Yo as,lbe dusirighibiting samponeat mdbe pompesition of the

Patent No. 5,319,000 inc]uding comercially avail able plastisols
cont ai ni ng PEFEY trepten iclydy agrylic resims irimyliresies, alot rasinssepoxyigesingl  pl asti sol s
with the carriers, for exanple, include adipic acid derivatives such as
di i sobut y| Pakyissthage regins, nateralresingirpsinse polyegierybsing plabtisadti, pad egmbinations
bi s(2-et hyl hexyl ) adi pate, diisodecyl adipate and
bi s( 2- but ofwofyVjmylitesitie paizalarly asefeldh thediiposition 65the YedteMSinRintios, 15
et hyl hexyl) azel ate; benzoic acid derivatives such as diethyl ene glycol
di benzoate, di Plastisplsaneful jnhe dith&rSiaR QR pr&Bft idveatidn bomPRld Wiesin 'Fllﬁ a
ch as

1, 3- pent anedi ol -i sobutyrate benzoate; ciftric acid derivatives s

Lo okt Y bartin Bt AiMhslibizer ad MU U Palf NG 5 SBA00 i) ves Suoh

as epoxi di zed soybean oil, epoxidize i nsee exyF epoxy

tal | at 562129%%%%@9%%@4 PhofSb R ¥bnGhB plasudl %G Gha S81H VLI XER SUG 63

Useful plastisols with the carriers, for example, include adipic acid derivatives such as

diisobutyl adipate, di-n-hexyl adipate, heptyl nonyl adipate, bis(2-ethylhexyl)adipate, .
diisodecy! adipate and bis(2-butoxyethyl)adipate; azelaic acid derivatives such as bis(2-

15  ethylhexyl) azelate; benzoic acid derivatives such as diethylene glycol dibenzoate,
dipropyleneglycol dibenzoate, and 2,2,4-trimethyl-1,3-pentanediol-isobutyrate benzoate;
citric acid derivatives such as tri-n-butyl citrate and tri-n-butyl acetyléitrate; epoxy -
derivatives such as epoxidized soybean oil, epoxidized linseed oil, 2-ethylhexyl epoxy
ta!iate and bisphenol A diglycidyl ether; glycol derivatives such as diethlyene glycol

20 - dipelargonate, triethylene glycol di-2-ethylbutyrate, and -poly(ethﬁene glycol) (200) di-2-
ethylhwcanoate; glycolates such as methyl phthalyl ethyl glycolate and butylphthalyl ethyl
glycolate; hydrocarbons such as hydrogenated terphenyls HB-40, poly(alkyl
naphthalenes), PANAFLEX, aliphatic aromatics (‘LEROMOLL”) and chlorinated
paraffin (52% wt% CI) (“CERECLOR $-527); isophthalic acid derivatives such as di-2-

25  ethylhexyl isophthalate; oleic acid derivatives such as butyl oleate; phosphoric acid
11



20 di pel argonate, triethylene glycol di-2-ethylbutyrate, and pol y(ethyl ene
glycol) (200) di-2- ethyl hexanoate; glycol ates such as nethyl phthalyl

et hyl glycolate and butyl phthalyl ethyl glycolate; hydrocarbons such as
hydrogenated ter phenyl s BB-40, poly(alkyl naphthal enes), PANAFLEX,

al i phatic aromatics ("LEROMOLL") and chlorinated par affla'!'d:man%@@
("CERECLOR S-52"); | sophthalic acid derivatives such as di-2 25 ethyl hexyl

i sopht hal at derivitivessush sl tribail phosphats, tsiv 2letindhdxyl pHosphatg ttburgtyetighor i ¢ aci d

11 27 February 2006 derivatives such as tributyl phosphate, tri-

2- et hy| hexy phosphaiphaiczinatedidiHospiaes (PHO SR 2205 byl a@heﬁhg Bét@hat e
(" PHOSGARD 2XC-20"), cresyl di phenyl phosphat e, trlcresyl phosp :

Idlngre(r)IST/l Bﬂospha?e SANI TCl Eb%%@; 2- ge{%gﬁe%% heny: phdsphate 5 and

égloygﬁglsphﬁg&?e Eﬁy d%%ﬁ@%ﬁ%ﬁa&%\z;‘f’ ph@df‘lai i cI g@ﬂﬁ%‘ﬁ? B\yggnngggﬁspgﬁte I

SL{"E; at l" Byt SRl anPRhARE R el e °;ﬁémﬂ ; %ﬁzqi:ga "%‘r’»aﬁzy
C6 C8

M hear ph héﬁﬁ@@éﬁ%ﬁéﬂ%@%a Me%m&w R 5 fity] pbfhse, e Inexy | )

10 pht hal at e, thgl | sodecyl pht hal at e, di undteh(;é:t@pht hal at e,

ditridecyl pPk plg: RutYkncty] hep’fqunylphjhaiatﬁl heiptyl abayle,
7-(2,6,6,8-tetranet hyI 4- oxa 3- oxo nonyl benzyl phthal at e,

bi s ( 2- but oxyrsieryliphthsiate aliiaecetyl ghtbalates thalklyl (Bt 4Ca))a(C -Enl astl (e Cof) eaiydd
pht hal at e; © pol yesters such as adi pic acid pol yester (m)l wt 6000)

(" PARAPLEX KhoaOphthalatdi (ffSANTICIZER 0l ye i RLATINOMY 1 1309 (s e&m&ﬁ ZER 334P),
azelaic acid polyester (mol wt 850) 15 ("PLASTOLEI N 972 azelaic acid

pol yester (pimhalave, Bi268dc (pﬁhﬂﬁ@%ﬂd‘écﬁmﬂme %'i’tﬁd&%}i}ﬁﬁ]&fﬁat@%ﬂyﬂ&%lxﬁ&y?r

ricinoleic acid derlvatlves such as nethyl ricinol eate n-

R T e e T

derivativ esph?ﬁﬁﬂe,ﬁﬁs(?—‘ﬁui’dxyethyl) phthalate, di(n-octyl) phthalate and dicyclohexyl phthalate;
polyesters such as adipic acid polyester (mol wt 6000) (“PARAPLEX G-40"), adipic acid
polyester (mol wt 2000) (“SANTICIZER 334F”), azelaic acid polyester (mol wt 850)

15  ("PLASTOLEIN 9720”), azelaic acid polyester (mol wt 2200) (“PLASTOLEIN 9750™)
and sebacic écid polyester; ricinoleic acid derivatives such as methyl ricinoleate, n-butyl
acetylricinoleate and castor oil (90 weight percent glyceryl ricinoleate); sebacic acid
derivatives such as bis(2-ethylhexyl) sebacate; stearic acid derivatives such as butyl
acetoxXystearate; sucrose derivatives such as sucrose acetate-isobutyrate; sulfonic acid -

20 | derivatives such as N-thyl-(o,p)-toluenesulfonamide and alkylsnlfonic acid ester of phenol
and cresol _(“ME-SAMOLL”)_; terephthalic acid deﬁvaﬁVes such as bis(2-ethylhexyl)
terephthalate; and trimellitic acid derivatives such as tris(2-ethylhexyl) trimellitate, heﬁtyl
nonyl trimellitate, heptyl nonyl undecyl trimellitate and triisodecyl trimellitate.

Other useful carriers for the plastisol include additives not normally classified as

25 - plasticizers, such as polyols. An important criterion for the additive(s) useful as carriers
12



acet oxystearate, sucrose derivatives such as sucrose acetate-isobutyrate,;
sul fonic acid 20 derivatives such as N-thyl-(op)-toluenesul fonandde and

al kyl sul font acid ester of phenol and cresol C NMSAMOLL"); terephthalic
acid derivatives such as.bis(2-ethylhexyl) tenhthalate; and trinmellitic
aci d denvatives such as tns(2-ethyi hexyl) trinellitate, hepFgbruapnhsdié
trinmellitate, heptyl nonyl undecyl trinellitate and triisodecyl.

trimel htat e‘.“-‘%l“ﬁ-g? Sogpe plihe prasenitanvention istthed el miditive(s) intsradtsichéth dskieldciegs not

‘normal ly classified as 25 plasticizers, such as polyols. An inportant

criterion f#®vellahle patiuhier iresirf wonumatng toasuameilicof 12 polydta Pattrtes. 200fier

within the scope of the present invention is-that the additive(s) interacts
with the sefoetteatirics wehd wafig ip® Biédfiol ARl agjfaﬁfc i ng
of the polymer particles. In order faii))g theH’carrier to eﬁﬂs u lé\r?ﬁg“’!t
speci fi ¢ appicicatan@RvasiRinkd fhedo i | L oI@Geur .a
pebfhueibe %QBE%H&HHOB%%%@&T@%OI%% Andof

an
el evated tenperature bel ow'the degradation tenper nd
of 5 the cahébftier, t@ﬁ"}%i; ' a0 .optional.l e enmployed in porder to
provi de el evat ed (l;%gﬁsa at oénéaﬁgk%%r a t})rceegl.p?‘)ﬂ?g '%?fglﬁhtf’r%?“g%%ﬁaé?doenpl oyed
I n the pl asiebs@lSU ranges between about 20 and about 95, preferably
bet ween ab?ﬁ?é%ngi#gﬁ@%%%, wei ght percent based upon the total weight
of the dispersion. 10 .‘eg%uitable {?esi ns_in_ plastisol useful in the present
i nventi on i ncl ude'® Yernkeleatice employed muthe plgstisgl puitsblysranged betwesi abotit3s
t hereof: cel lu] osics such as cellul ose acetate, cellul ose
acet at e- butayﬁé Qut 95&’?@%"%?%@& Hhandebloyt 8% Wieighbpercenp bhsed apyh diees such
as poly(nmethyl nethacrylate) and acrylic copolyners, polystyrenes;
pol yol ef i ndotaliweighiofited dispensiomne and ~ pol ypr opyl ene; .pol ycar bonat es;
rubbers and synthetic elastoners; vinyl polynmers such as 15 pol y(vinyl

acetat &9, pol yviSmitibliresins i plastisol ysefi) ¥ thelpeabat divedBieh RRlodeVoP ¥ 410 thdle) ;
and polyacrylonitrile and nodified copolynmers thereof- and conbi'nati ons

t her eof .~ Thellowingtesins@sld EQEbRatichs PRSI SFhi1odR YR HPR!KAMbAYA S L difiFse

("PVC'") which is typically nade by
acetate-butyrate, cellulose nitrate, and ethylcellulose; polyacrylates such as poly(methyl

methacrylate) and acrylic copolymers, polystyrenes; polyolefins such as polyethylene and
polypropylene; polycarbonates; rubbers and synthetic elastomers; vinyl polymers such as
15  poly(viny! acetate), poly(vinyl butyral), poly(vinyl alcohol) and poly(vinyichloride); and
polyacrylonitrile and modified copolymers thereof; and combinations thereof. The
preferred resin is plastisol-grade poly(vinylchloride) ("PVC") which is typically made by
emulsion polymerization and is commercially available, for example, as “GEON IZSA’;, a
.. product of the BF Goodrich Company.

20 Preferable amounts of the resin component of the plastisol generally range from
between about 0.2% by weight and about 30% by weight, all weight percents being based
upon the total weight of the plasticsol. -

Useful binders that may be used in the composition of the present invention any
low-melt polymer or wax known in the binding arts. Exemplary binders include rosins

25  swch as rosins sold under the trade name “TACOLYN?” or “PICOTEX™ (hydrocarbon resin
N i3



enul sion. polynerization and is commercially available, forexanple, as .~ .
"LEON 125A, a product of the BF Goodrich Conpany. 20 Preferable anmounts of
the resin conponent of the plastisol generally range from between about =
0. 2% by wei ght and about 30% by wei ght, all weight percents being based

upon the total weight of the plasticsol. Useful binders td&Febmyanys2Qfed in
the conposition of the present invention any |ownelt polyner or wax known

in the bi ndfMogoRex produed fsimeo polymedzationof vinyiioluess anl aifhasnethystgrenig)si NS
sol d under the trade name "TACOLYN' or "PICOTEr (hydrocarbon resin 13 27

Febr uar y - 208@Yylates socteas methylucadaté, rettiv] acryPed, wid tHeaike] Qiitate ot g Hghyene and
al pha- net hystyrene), acrylates such as nethyl acrylate, ethyl acrylate,

and the |i kpolyxiagl d1adl@i, @ihyl bédtatd 488 comBRUYMsHiredt CORITL anflule f@?ﬁ; , and -~
- conbi nati ons thereof Useful anounts of the binder conponent r?re er]g%%y

range from ad@pdneld PabRPRH %Pm 9 I I 5 0.5910
about 10 vt % and rr%rgt pref e%%. y%g%tn%%abgﬁgéﬁ&%’%%%ﬁ%ﬁ%oﬁﬁ& I ght
per cent s; beb_ggoggtﬁﬁ QRe L I | of . t he conpositign. .i,ndi cated
above, the dust-in ?g?‘{if%gl%aég%ttapreb%%%% a%?quﬁr?gtogg%cﬁs“)f’l votighine
present inv, ' may, be. used i ndi vi duc ﬁ&g. .. only a surfactant; or
only a pol yﬁéééén?%bsﬁl?\é/baggd ?%ﬁle&ﬂ@fw?lﬁﬂ'i%{tb%/ ﬁ?ﬂ?&nent) . Alternatively,
conbi nati ons ofggne or e of the 10 _above-described dust inhibiting.
agents maybe used® Bl % therfhishinhibinecageplorammonent v theoemposition pf the
possible to enpl oy one or nore of the above-described dust-inhibiting
agent s (e. (Preseqtinyvantionnay) be ysed individuallyde. gwionly asuefactantyor enlp b pelymer resin
dust-inhibiting agents (e.g., polyner resins) to produce the

dust - i nhi biasithgydustimhibiting cahipdreat)p Adsmativilp\nibitRiond6f dit®r Garegrdbove, the
copper pyrithione in the dispersion of the presént invention 15 may take

the fodf ofabavé-deseribabaustinbibifigy HRAEShay Beustd as the GuSBRSIHRE)omBbnent.
alternatively, [larger non-inhalable granules (e.g., greatér than about 4
m crons). (Eﬁﬂﬂl@bﬁérl Mis ﬁd&ﬁbﬁ% ehpld¥ one or more of the above-described dust-inhibiting
agents (e.g., surfactants) in combination with one or more other dust-inhibiting agents
(e.g., polymer resins) to produce the dust-inhibiting component of the present invention.
As indicated above, the copper pyrithione in the dispersion of the present invention
15  may take the form of a fine, non-dusting powder, (e.g., a dispersion), or, alternatively,
larger non-inhalable granules (e. g-, greater than about 4 microns). Generally, the particle
size range for the copper pyrithione in the dispersion is between about 0.01 micron and.
about 1,000 microns, preferably between about 0.01 micron and about 50 microns.
Advantageously, at least about 90% of the particles in the dispersion have a particle size of
20  less than 50 microns.
In a particularly advantageous dispersiﬁn of the present iﬁVenﬁon,- the dust-
 inhibiting agent is preferably one or more surfactants and/or one or more polymer ms
and/or one or more binders, and the non-dusting copper pyrithione dispersion is prepared

generally as follows:

14



size range for the copper pyrithione in the dispersion is between about :
0.01 mcron and about 1,000 mcrons, preferably between about 0.01 mcron
and about 50 microns. Advantageously, at |east about 90% of the particles
in the dispersion have a particle size of 20 less than 50 mcrons. In a
particul arly advant ageous di spersion of the present invenVdebrupey 2066
inhibiting agent is preferably one or nore surfactants and/or one or nore
pol ymer resins diésdectodpolymenesia dpi/ofaifictaaiid M%Mto‘i%ﬁ;ﬁ%@aﬁé&?ﬁ’ﬁ
pyrithione dispersion is prepared generally as follows: 14 27 February

2006 |1e sdlisselvediinpht yoteent b sldico il Ri spdbd éﬁha@{gehéaﬁ% frBhn a%gﬁt%oﬁdébﬁfx | ng

m xi ng vessel and dissolved in the solvent of cholice w oW spee

(general |y fpm)msdoahigh@Pecd@BspetsBMr Msinl dm'%g‘gfﬁﬁéﬂg%%erﬁzﬁe&%@%ﬁm her

type of mixer or mll known in the palnt

pyrithione kcéatingxtt. 3gded 4 1 X1 eed is Lncreased to 5 - between
5, Qog a?d 'lggt;(zﬁg rpgp_ 2itd glgl | sft@%ﬁ%@ﬁdfgg’ ?ﬁttt]?m%?@%m‘gbh%‘?%rz :@E}érsi on
or aste i He JL.0om abou m nute to about hours, nore
preferably from a’bgu?l.lcg%%?@}; 15 Gonirefhptik akomogeaonsglispersiaar amr abl y.

f rom about Jautes to abo 45 m nutm The PH of aqueous di spersions are
general |y ngﬁsﬁglgﬁ%d%c?(ﬁ W&yaﬁ%‘@ ag)?“tlil-‘PJQu@.tO rbowt dhours, myrs prieferably fiem ,
filter cake_is used to make an organi c sol vent based disPersiOn, renaining
water nmust B “F-gmi{}'étas forabauk Huminutes) and engsbpiefarabiy fiom aboet 5 arifnei toabéut t he
above m xing step is done in a closed flask or reactor with a Dean-Stark
|1V connect ftesa e pék ofthquems dispetichoarcroengrully'Giaintinodih ehe Ifaﬁséb'laftﬂ}? 5.
organi c solvent. The m xture may be heated to between about 95*C to 105*C
or higher uhtil no nore water j 5 is being renpved fromthe dispersion.
Alternatively, the m xing can be done under vacuumw th |ower (or no)

requir 4@ heat i ndf tepreppithions wet filter cake is used to make an organic solvent based

dispersion, remaining water must be reinoved 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 -
15  is being removed from the dispersion. Alternatively, the mixing can be done under-

vacuum with lower (or no) required heating temperatures.

The noﬁ-dusting copper pyrithione composition of the present invention may be
made as a dispersion which takes the form of a thick paste. When made with water as the
dispersant, the composition of therinvention has a viscosity generally in the range of from

20  about 1000 centipoise (cps) to about 7,500 cps at room temperature. The non-dusting
copper pyrithione composition of the present invention made with an organic solvent has a
viscosity generally in the range of from about 5,000 cps to about 100,000 cps (preferably

3,000 to about 70,000 cps) at room temperature,

15




The non-dusting copper pyxithione conposition of the present invention ngy
be nmade as a dispersion which takes the formof a thick paste. Wien nade
with water as the dispersant, the conposition of the invention has a
viscosity generally in the range of from 20 about 1000 centnpoise (cgsé to
about 7,500 cps at roomtenperature. The non-dusting copgérFebruary,28fe,
conposition of the present invention nmade with an organic sol ventbas a
vi scosi ty gener aflhg npmrdustingreappee pyfithions Rombesitiorbe 486 prént ttveaiaiié k90, 000
cps (preferably 5,000 to about 70,000 cps) at roomtenperature. 15 27
February 206@nifichet adeantaigss ovaghe Ciper pRithibhd EadigosRNB 88 ihkiptior 8. Thendi-esent
invention offers significant advantages over the copper pyrithione
conposi ti ongusain d? A thi 1 i} 3 i.thi s i ons
glcbppeR pyBthicie R ofﬁiéi}ésgﬂ_lﬁ%ﬁsg pRVide! é%bg?é\!ﬁ%?%k%g?ﬁg

of the present invention provide easy processing an m Xi n nts,

coati ngs, Omigea gal %gqg [ 0 . shanmpoos, 5

medi cament s, an%sﬁi}? I ,é:fé‘atﬁ: e ?E{B!}?%%?Ig%ﬂ%ﬁ%?%pgﬁﬁiaégo@ﬁ sg‘ﬁ]@pﬁqse.senjt
aust i n°t he lasapbRE il KL TR oG R B et S R BV oy
pyrithione ¢ispersjon.of the present . . invention can be handled easily with
reduced ri s%%bt%ﬁ%m%ﬁﬂ% {3irBmg LORRSK Pyrithigne Wastin thedpgnd r

pyrithione powder. In addition, it_has been found that when the copper 10
pyrithi one HPUSBRENy 1S aresplt. thenpodusting eoppet muithions dispersive of thelpeesent
dust-inhibiting conmponent in the dispersion fornms a filmon the copper
pyrit hi one WHEEIPLFan behardledieasily with redncedesk withdwe fehu oF inhalatibn bf togicconponent
inhibi'ts the formation of gels or thick thixotropic precipitates, and

t her ef or e i dithoseseyperipyriliohd pdvdep. Bf additionpit B5EHden TOMIAB At IRR th ya
February 2006 EXAWLES The invention is hirther described by the follow ng

Exanpl @9, bpyrithisnédispersios ikpilled and the solvent evaporates, the dust-inhibiting component

in the dispersion forms a film on the copper pyrithione which minimizes dusting. Further,
the dust-inhibiting component inhibits the formation of gels or thick thixotropic

precipitates, and therefore increases the shelf life of the present composition.

16



to be limted by these Exanples. Al parts and percentages are by wei ght'

and all tenperatures are in degrees Celsius unless explicitly stated
otherwi se. Al weight percents 5 we based on the total weight of each ,
conposition, unless explicitly stated otherwi se. ExaM e | preparation of

a C-r Pyrithione (QM Di Version in an O ganic Sol vent 132§F&r|m'uamm1$_EX
W25" pol yner. resin (vinyl chloride-isobutyl vinyl ether 10 copol yner,
13ASF Corporation, Charlotte, NQ was Ekss®rygd i nto 832 grans of xyl ene.
Fol | owi ng di ssol ution of t he ponrrer~ 862 grans of copper pyri t bi one (Arch

constant mixing using a high speed di sperser

The m xt ur etoteinitddbyaHesatEx Yélssgﬁﬁgr@ and .with | ow shear to
provi de adequat e mx?ﬁé unt fmg ' om)gengus g}?fﬁﬁﬁe’y\%ﬁggéﬂgéﬁed. A
rotor/statotremtpg,p | v type) or . grinding mlls
(i~e. a bead or sandﬁgﬁ{@e&gp Eglsﬁ@éﬁ Elﬁﬂ ity statesk othenisgh AJbweighipesgratser
to achl eve gb eﬁr esua&y %Ee di spersion (1707 grans total) had the :
fol | owi ng COMpOSI 1 on eifashEompositippyymlcssi cApliitlE stated other®E. ol er

70.76 1 C Copper 862Mb0 M one

, Exauuple 1 - Preparation of a Copper Pyrithione (CuPT) Dispersion in an Organic Solvent

13 grams “LAROFLEX MP25” polymer resin (vinyl chloride-isobutyl vinyl efher
16  copolymer, BASF Corporation, Charlotte, NC) was dissolved into 832 grams of xylene.
Following dissolution of the polymer, 8§62 grams of copper pyrithione (Arch Chemicals
ACBV Swords Ireland) (49% by weight) was added slowly and with constant mixing
using a high speed disperser at a speed of 1000-3500 RPMs. The mixture was stirred at
low speed (1000 RPM) and with low shear to provide adequate mixing until a
15  homogenous mixture was achieved. A rotor/stator type disperser (i.e. a Silverson type) or
grinding mills (i.e. a bead or sand mill) can be used in place of a high speed diSpefSer to

achieve similar results.

The dispersion (1707 grams total) had the following composition: *

Component Amount (g) W%
LAROFLEX 13 . 0.76
MP25 (polymer)
Copper : 862 50
pyrithione
Xylene solvent 832 49

20 Example 2 - Coraparison Example

A procedure identical to Example 1 was conducted in absence of the polymer

resin. Briefly, 832 grams of Xylene was added to a beaker, and copper pyrithione powder
' 17



, solvent X leue R 13 12) | ene solvent 20 ExMple 2 - COVRADLO-n EXMM e A ™ -‘

Procedure identical to Exanple | was conducted in absence of the pol yner-
resin. Briefl~, 832 grains of xylene was added to a beaker, and copper .
pyrithi one powder 17 27 February 2006 (862 granms) was added slowy with
continuous m xing using a using a high speed disperser a2aFsbrudry2006

1000- 3500 RPMs. Al of the copper pyrithione could not be charged into the

beaker becat8® grrws)uastadded sewls withicantinagasmixing wingemsnioahighapadt  25%
based on total weight of CuPT could be added). Additional stirring did not
provi de 5 adepemtret Akpéeddfan0-3500TRPRBEAILSE HS cdphépeRRioRS Y ARIR. The
resulting material was a very thick, unflowable paste of copper

pyri t hi one. chargein® tBe bedRieLBathande tRE &i&ﬁk@ﬁﬂﬂﬁ%b I Sper si on
in Water 10 3 grans of "DARVAN' di sper si ng agent %I um sa(FWBFORZ%/E

(égﬁg;mnam?%\?g?%%%%ﬁm I nt&u}@ g@}gm@l&% ?]I\é&%ger ) ssol ution
cont Pﬁuﬁévﬁnﬂ%ﬁﬂ“ﬁ%’@%@%‘m@ﬂ SO E ol 4 v R teiip. et e S'_°'“s“1%ﬁ““i g

was continu ee 1000 .RPNVs | ow shear to provide 15

adequat e mi%?ﬁ‘gt un |'ﬁn%l§ ﬁgﬁ? 88%"%"&?—‘&?@@% achi eved. A rotor/stator type
di sperser . a Silverson type) or grinding mlls (i.e. a bead or sand
mll) can be used in place of a high speed disperser to aChi eve simlar

results. The di sper5| on (155 grams total) had the follow ng corrp05|t|on
Ex aration of a Copper Pyrithiope Dispersion in Water

10 . 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 ﬁae Darvan, 77 grams of copper pyrithione
powder was added slowly with continuous mixing using a-high-speed disperser (1000-

- 3500 RPMs). Stirring was continued at low speed (1000 RPMs) with low shear to provide

15  adequate mixing until a homogenous mixture is achieved. A rotor/stator type disperser
(i-e. a Silverson type) or grinding mills (i.e. abead or sand mill) can be iised in place of a
high speed disperser to achieve similar results.

The dispersion (155 grams total) had the following composition:

Component Amount (g) Wit%
DARVAN 3 2
(surfactant) ‘
Copper 77 50
pyrithione o
water 75 48

20
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Conponent Amount (g) W % DARVAN 32 surfactant Copper 7750 pyrithione
wat er 7548 20 18 27 February 2006 Emle 4 - Preparation of a Copper
Pyrithione (CuPT) Dispersion in an Organic Solvent from Wt Copper
Pyrithione Filter Cake 13 grams "LARCFLEX MP25" polyner resin (vinyl

chl oride-isobutyl vinyl ether 5 copolynmer, BASF CorporatZBEebmaWZﬁQ%
NC) was di ssolved |nto 832 gr ams ofxyl ene in a3 Neck 3-Liter flask with a
Dean- St ar k Ap1E 6 ' . n of

t he pol yner, B ; SJD 'ibot&qnaﬁ] a%cué i9¢h
-30% wat er (Arch Chem cals ACBV wors d) was added to the 3- neck
flask. Mxing at a speed of 1000 - 3500 RPMs and heatl ng with a heating

mant | e under the13f Il xt.ure t| rr at | ow,
speed (1000 RPM) and W|th |ow§i§gir2gt }%F%B;\E R f!ﬂwh?mera

honbogeneus e Th was then increased to
-2508 RgM dgpal%’g{s?P anet &O?aé ?hﬂﬁiﬁﬁ %@%@?@iﬁwgvem%é&mxymcm n
pl ace of t 0 .achieve sim/lar results. The m xture
was heat edm?o&a%%ih elrtgfb%ﬁ”fl Qﬂf@wfswacnfﬂmmpcksa?oﬂewmgl ng no

nore water. bout 3 hours to conplete. The resulting
di spersi on dﬂ%‘ﬁﬁ Pgrlri@pf’ ) 11886 armas eixioppen pygttiomepwetifiliep bake containing

- ~30% water (Arch Chemicals ACBV' Swords, Ireland) was added to the 3-neck flask.
Mixing at a speed of 1000 - 3500 RPMs and heating with aheating mantle under the flask
10 was started. The mixture was stirred at low speed (1000 RPM) and with low ehear to
provide adequate Imxmg until a homogenous mixture was achieved. The mixing speed
was then increased to ~2500 RPM. A Ross Planetary mixer with dispersing blades can be
used in place of this 3-neck flask set-up to achieve similar i'esults. The mix'ﬁJre was heated
to 95°C to about 105°C until the Dean-Stark trap was removing no more water. This took

15  about 3 hours to cormplete.

The resulting dispersion (~1707 grams total) had the following composition:

Component Amount (g) Wt
LAROFLEX 13 0.76
1 MP25 (polymer) - SR PR
Copper 862 50
pyrithione I -
Xylene solvent 832 49
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Conponent Amount W % LARCFLEX 130. 76 MP25 (pol yner) Copper 86250 pyrithione
Xyl ene sol vent 83249 19 27 February 2006 Eval uation of Copper Pyrithione

Di spersion as an Inhalation Hazard 5 A copper pyrithione (CuPT) dispersion
was nmade as descri bed above with about 40% copper pyrithi one and about 60%
xyl ene. The copper pyrithione dispersion was eval uated i#7&ehsyary 20@6em
designed to generate dust using cuprous oxide and talc as control
materials, each of which is known to.readily formdust with different
densities and_ aerodynani c dianeters. The testing procedures were as

fol |l ows. 1CGE¥@uabanmahGopper RadihicnetDispeadionnas wei ghed and added to an 8.5" X
12" x 2" o wndtuatidi ner. The glass containers with test materials
were then set onto a shaker platform.under -a | aboratory hood. Each test
sanpl e was nonitored for dust using air- sanpling trains consisting of a

t wo- pi eBe 37nmm mm&mﬁ@%%}&*@%&’ﬁs C%%ght e i C(F'),. negt&g%lzltbgut%hi gh

vol ume air sanpling punp operatin

liter of aimo@@,tpai T, | feesanpl ing trains were | ocated at airborne
capture points of ]E'ananelg |§8 e@%ﬁ%‘é""t oppPFTpyBthignedisgnersiomwas

cont ai ner. |.ass cont.ai ners were secured, the shaker platforns
were set to sﬁgﬁ%ggattgﬂﬁ%%&%ﬁ’gﬁ%&otﬁﬂa@ﬂn?&ﬁgimﬁ okide andtake as

si mul t aneo turned on,' Each test materi al
Eggﬂ%l materials, each of which is known to readily form dust with different densities and

aerodynamic diameters. The testing procedures were as follows,

10 . One pound of each material was weighed and added to an 8.5” x 12” x 2” ‘open
glass container. The glass containers with test materials were then set onto a shaker
platform under a laboratory ho_qd. Each test sample was monitored for dust using air-

_ sampling trains consisting of a two-piece 37.mm binderless glass fiber filter cassette
connected to a high volume air sampling pump operating at a calibrated flow rate of 1.0

15  liter of air per minute. These air-sampling trains were located at airborne capture points of

6 and 1? ‘inches above the surface of each glass container.
Once the glass containers were secured, the shaker platforms were set to shake at
100 RPMs and the a:rnsamplmg trains were simnltaneéusly turmad on." Bach test material
remained on the shaker for 240 to 250 minutes. Afier 240 to 250 fninutes, the shaker
20 ﬁlatform and air-sampﬁﬂg trains were turned bﬂi The air-saxﬁplihg trains were then post-
- calibrated and the air sampling filters were analyzed. Air samples taken from the copper
pyrithione dispersion Wwas analyzed for aitbome copper pyrithione in ﬂle Analytical
| Department at Arch Chemicals, Inc. using an approved high pressure liquid
chromatography (HPLC) method. Samples from the talc and cuprous dxide containers

25  were submitted for analysis to CIGNA Environmental Health Laboratory, an ATHA.

accredited facility.
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remai ned on the shaker for 240 to 250 m nutes. After 240 to 250 m nutes, .
the shaker 20 platformand air-sanpling trains were turned off. The

air-sanpling trains were then post- calibrated and the air sanpling filters

were anal yzed. Air sanples taken fromthe copper pyrithione dispersion was
anal yzed for airborne copper pyrithione in the Anal ytical27 Pepsianys?i0&t

Arch Chemicals, Inc. using an approved high pressure liquid chronatography -

(BPLO) -net hod. SEifsibeye fesiprodeliares show il HatAbP4ifbinOpdrGe ' wer e
submtted for analysis to ClGNA Environnental Health L%g%{r%g?g?g{,&gﬁ’%ﬂfm

accredi t ed xids dontrgl wa0.2 faghabstupinihed 3R, th-gigﬁriﬁ’é%q;\fﬁ]élﬁﬁgﬁﬁ; %)&deﬁyé@ showed
e cohtrol™

that the ai rg’%ne particle density of the cuprous oOXi 0.1
mg/ n8 at 6 mglati¢Emitio@deietifony B 123%6n ffro'iup RS Fi L. and.<0. 04z ns
(l'imt of detection) at 12 n?nches féraom ﬁ'g sur a(’?éhec}fl&mé' ﬁé‘f”ﬁ?rilgl%e
Simlarly, #ib6mepafief fifis ' Sjt he, tal ¢ control was .0.005
ng/m8 at 6 i nchg? fromt %ﬁ%%ggce'%@%#wﬁﬁaﬁwﬁ? a‘?w%ei*ﬁemdbasw@cne

~(limt of deurGhieR i,nches fromthe surface of the material. In
striking contrast, t’n%tdal r'%olr‘ﬂ%(mp 10f detgehion) pt Esinghes fiomethesurfacerafahs t  of

shaking th @Qﬁ%e copper rithione dispersion for 240 to 250 minutes at
100 RPM vve‘r%% < B’ls%%ﬁw F&Yt’("ﬁ ﬁ\etmlngGMiqmtlasmmted&smdsulﬂ)ﬂ nches.
The resul t?.h L e %@ri zed in the following Table: 10 Particle

Densi t yPar @‘P@ Ye\FOPRET P iameidigphrsicnefon240 S aEnR42aiMOREM (Wegpt T ol )

<0.012 mg/m’ (limit of detection) at both 6 and 12 inches. The results are summarized in

ihe following Table;
.10
] Particle Density | Particle Density
Material - {6 inch) (12 inch)
Cuprous Oxide 0.1 mg/m’ <0.042 mg/m®
{Control)
Talc :
(Control) 0.005 mg/m® <0.004 mg/m’
Copper <0.012 mg/m> <0.012 mg/m®
Pyrithione &

The results from the above comparison demonstrate that the copper pyrithione
dispersion of the present invention has considerably less potential to generate sigﬁiﬁcant
airborne concentrations 6f copper pyrithione under normal conditions (e.g., shipping,

15 héndling, and the like). Under conditions that would normally generate dust of untreated
copper pyrithione powder, the copper pyrithione that is a component of the composition of

- the present invention is not believed to pose an inhalation hazard under normal shxppmg
~ and handling conditions.
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) 0. 005 ng/ nB8<0. 004 ny/rn3 Copper<0.012 ny/ nx0.012 ng/ m Pyrithione The
results fromthe above conpari son denonstrate that the copper pyrithione

di spersion of the present invention has considerably | ess potential to
generate significant airborne concentrations of copper pyrithione under
normal conditions (e g., shlpplng, 15 handling, and the |2k&ebruages006
condi ti ons that nor enerate dust of untreated copper Pyrithione
powder, the copper pyrﬁPﬁ B edinsombination witheendhwdposits thereoff

the present; EQ%KP L@p IS not belleved to pose an inhal ati on hazard under
normal shi ppin e& Ay el modifiestionsiang wakigtbms avilf be Ofrenths thesé he

i nvention h descrlbed i n conbination wth enbodi nents thereof, it is
evi dent th r’& Frtindight olsbe foregbivig destripsiivn. Ardordaiglytii i9 Rertiolio be
apparent to those skilled in the art in |ight of the foregoing
descrlpt|oﬁmﬂﬂﬁ@dﬂdmnghmﬂnﬂnmssnmnﬁ@mﬁﬁﬂmkpwmﬁﬂ&ﬁﬁﬁ%mﬁkhmﬁQHQ%ﬁh gnatives,
nodi fications and variations as fall within the spirit and 5 broa scope of
t he app&ndduoasl seppesof the ApeidllclaiasCLAI MED | S: 27 February 2006 1. A
non-dusti ng copper pyrithione dispersion conprising: (a) fromabout 20%to
about 99% by wei ght of solid copper pyrithione particles dispersed in (b)
from about 0.05%to about 80% by weight of a |liquid dispersant sel ected
fromthe group consisting of water, organic solvents, and conbi nations
thereof, said dispersion additionally conprising (c) fromabout 0.05%to
about 30% by wei ght ,
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of a dust-inhibiting agent selected fromthe group consisting of
surfactants, polyner resins, binders, and conbi nati ons thereof, wherein
all weight percents are based upon the total weight of said conposition,
wherein said dust-inhibiting agent is present in the formof a polyner
resin sel ecWddAT 19 OLIAMRIERY ISup consisting of acrylic residkFe WW%Q@ ns
al kyd resins, epoxy resins, polyurethane resins, natural resins, polyester
resins, plastisols, and conbi nations thereof. 2. The non-dusting copper
pyrithione dispersion of claim1, wherein said polymer resinis a vinyI

resin. 3. A non-dusting copper pyrithione djspersion conprisin rom
about 20% t &- #bOHAN-WISHAG EORPLY AYTIHONSOHiBRETSRFEIMPAEING: hﬁadrf@fba??iw&(?@)’u

di spersed in [ fi

i sher ant syt S8 Bp gt SOSBKPLoGIM ooy pARILY dporeld ALY fom
and conbi nat i @beut OHE%ed6, aboat 03 dyewsigbh oh@dluqulcbrdaneysamrqﬁleﬁethjmmﬁhe rom
about 0.05%t o _about % b ht of .a d t
From t e or oudragnaiosiiiae S Welat! lordinif Sotirs nind ddmoBRTHY uRdioBt | e
conbi nat i ons td’@fe@ﬂbn ,aduhﬁhéﬂle@hbrnmg Qbﬁ from@umnommeomsaﬂswow whight
total weight of sai d C%OSIUOI‘] wher e n sai sin eI ect ed

from the grouf® f o istintikiting agepl |selected; ifrom tg‘? rﬂﬁpuze%‘?r?%" '"gaP*q?’H polaNtss
epoxy resins, r@ﬂ)rﬂw%nﬁn%ﬂ 2 eo?@ﬁ’lﬁﬁﬁklOﬁ@%’léﬁ@f R¥HerERt A weRfHt 'Percents

pl asti sol s, onbi nat1 ons wherein said polyner resin
conprises fr @i¢ psed upordhe &talbueighBof’/Sarlé|CQmP0§ﬂl°Banﬂefﬁl% ﬁé'lds‘-ﬂ‘tﬁ‘i""mlﬁt"igi

February 2006 ; Ti'%gargéeﬁ@ @eﬁgﬁtof% a@%ﬂ%\%%ﬁ@é@ {60 T B Ko%b doRshfif ent

in theranDunt non- dust ng copper
pyrithione di s:lﬁaosylmnresmspmrgﬂl mgsing aalkid cresxaboapom%sms, pdlpureteew tegins,

wei ght of sol Incalltucrg esms K lyesqlep Pe%l S, p}as(t“soqs an goerg %gtlérps tﬁ'l }efrom

2. The non-dusting copper pyrithione dispersion of claim 1, wherein said polymer

resin is a vinyl resin.

3. A non-dusting copper pyrithione dispersion comprising,:

(a) from about 20% to about 99% by weight of solid copper pyrithione particles
dispersed in (b) from about 0.05% to about 80% by weight of a liquid dispersant
selected from the group consisting of water, organic solvents, and combinations
thereof, said dispersion additionally comprising (¢) from about 0.05% to about
30% by weight of a dust-inhibiting agent selected from the group consisting of
surfactants, polymer resins, binders, and combinations thereof; wherein all weight
percents are based upon the total weight of said composition; wherein said
polymer resin is selected from the group consisting of acrylic resins, vinyl resins,
alkyd resins, epoxy resins, polyurethane resins, natural resins, polyester resins,
plastisols, and combinations thereof, and wherein said polymer resin comprises
from about 0.2% to about 30% weight of said dispersion.
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about 0.05%to about 80% by weight of a liquid dispersant selected fromthe
group consisting of water, organic solvents, and conbinations thereof, said
di spersion additionally conprising (c) from about 0.05% t o about 30% b

wei ght of a dust-inhibiting agent selected fromthe groud’ E6RERaRY; 2QP %f
surfactants, polynmer resins, binders, and conbi nations thereof; wherein
all weight percents are based upon the total weight of said corrposition;

wher ei n sgi ghe \idperdibh Bf &ihind 3 wiHEREh doﬁmd%@ﬁ@(%t) id BrebBift ih MdThRbuAt SRS

selected fromth /grou consisting of ‘rosins, acrylates, xanthate or guar
guns, pol yvhhgut 2% khaboutdiOfyl acetate, and conbi nations thereof. 6. A
non-dusting copper pyrithione dispersion conprising: (a) from about 20%to
about 99% by wei ght of solid copper pyrithione particles dispersed in (b)
from about 0.05%to about 80% by weight of a liquid di spersant sel ected

fromthe _grou S| st ter ani c_sol.vent L ons
Lhorbor . & oPanonASTRicS bestias ryrlforse, ispe i, oG PHEnax ) Pt SR 208 4806 t o
about 30% byboi GV b)PWe@hthtsolld”&bbbéﬂ Wltﬁa@ﬁé'tpa‘iﬁilﬁﬁﬁ@efsre@wht(fwfl@rm)up
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consi sting O S , dacrylat es anthate or guar vi nyl al cohol
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agent is present in the form of a binder selected from the group consisting of
rosins, acrylates, xanthate or guar gums, polyvinyl alcohol, ethyl acetate, and

combinations thereof.

6. A non-dusting copper pyrithione dispersion comprising: (a) from about 20% to
about 99% by weight of solid copper pyrithione particles dispersed in (b) from
about 0.05% to about 80% by weight of a liquid dispersant selected from the
group consisting of water, organic solvenis, and combinations thereof, said
dispersion additionally comprising (c) from about 0.05% to about 30% by weight
of a dust-inhibiting agent selected from the group consisting of surfactants,
polymer resins, binders, and combinations thereof, wherein ali weight percents
are based upon the total weight of said composition; wherein said binder is
selected from the group consisting of rosins, acrylates, xanthate or guar gums,
polyvinyl alcohol, ethyl acetate, and combinations thereof and wherein said
binder comprises from about 0.1% to about 20 wt %, based on the total weight of

the dispersion.

7. The dispersion of claim 6 wherein component (a) is present in the amount of from
about 20% to about 70%.
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about 99% by wei ght of solid copper pyrithione particles dispersed in (b)
from about 0.05%to about 80% by weight of |iquid dispersant selected from
the group consisting of water, organic solvents, and conbinati on&%&% eof ,
sai d dispersion additionally conprising (c) from about 020F&hbrya 30%
by wei ght of a dust- inhibiting agent selected fromthe group consisting of
surfactants, polyner resins, binders, and conbi nati ons thereof; wherein

all weight percents are based upon the total weight of said conposition;
wherein said di spersant conprises water; and wherein said dispersion has a
vi scosi t y8:i A her=dustinge cepper rrytiithierr dispettion gemptisingb (i framsaiwwt 9% to r oom
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all weight percents are based upon the total welght of said conposition;

wher ei n sai Wedtoig eveight of sypmampesitipnqiwhersie sgid dispersanhgoBprisey Amater:
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di spersi on tof algudi? hO0Ccpstedredm teoppratent (a) is present in the amount of
from about 20%to about 70% 25 27 February 2006

9. The dispersion of claim 8 wherein component (a) is present in the amount of from
about 20% to about 70%.

10.A non-dusting copper pyrithione dispersion comprising: (a) from about 20% to
about 99% by weight of solid copper pyrithione particles dispersed in (b) from
about 0.05% to about 80% by weight of a liquid dispersant selected from the
group consisting of water, organic solvents, and combinations thereof, said
dispersion additionally comprising (c) from about 0.05% to about 30% by weight
of a dust-inhibiting agent selected from the group consisting of surfactants,
polymer resins, binders, and combinations thereof; wherein all weight percents
are based upon the total weight of said composition; wherein said dispersant
comprises a mixture of water and an organic dispersant; wherein said dispersion
has a viscosity in the range of from about 5,000 cps to about 70,000 ¢cps at room

temperature.

11.The dispersion of claim 10 wherein component (a) is present in the amount of
from about 20% to about 70%.
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12. A non-dusting copper pyrithione dispersion conprising: (a) from about
20% to about 99% by wei ght of solid copper pyrithione particles dispersed
in (b) from about 0.05%to about 80% by weight of a |iquid dispersant

sel ected fromthe group consisting of water, organic sol 4&fedruarn,2006
conbi nations thereof, said dispersion additionally conprising (c) from
about 0.05%to about 30% by weight of a dust-inhibiting agent sel ected

fromthe gﬁ.wgﬁﬁsaru%iiﬁé &:gggé}f pyHRIbAE I n ROMPRInG? ¢8) fém Bbadero tand
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di spersant; wherein said dispersion has a viscosity in the ra}gge of from

about 1000 GRYMES regipsubinderspahd gamkinatiosnhemahevaeiein all MRIGN PETEPMtS wei ght
percents ar grbas&dy Gon fh@ﬁofa@ﬁ%lgh‘fv@f el ceﬁgééﬁignﬂhﬁaﬁfrﬁéé?@ disberdion is in

non- dusti ng copper pyrithione di'spersion, conprising an adm xture of: from
about 20 t othmioun of @ pastes of copper pyrithione; 26 27 February 2006 from
about 0.05 to about 30 wt % of a dust-inhibiting agent selected fromthe
group consisting of surfactants, polyner resins, binders, and conbi nations

13.The dispersion of claim 12 wherein component (a) is present in the amount of
from about 20% to about 70%.

14.A non-dusting copper pyrithione dispersion, comprising an admixture of:
from about 20 to about 70 wt % of solid pyrithione particles;
from about 0.05 to about 30 wt % of a dust-inhibiting agent selected from the
group consisting of surfactants, polymer resins, binders, and combinations
thereof; and
water as a dispersant;
wherein said dispersion has a viscosity in the range of from about 1000 cps to

about 7,5000 cps at room temperature, wherein all weight percents are based on

the total weight of said dispersion.

15.A non-dusting copper pyrithione dispersion, comprising an admixture of:
from about 20 to about 70 wt % of copper pyrithione;
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t hereof ; and an organi c dispersant selected fromthe group consisting of
xyl enes, al cohols, ethers, esters, and conbi nati ons thereof wherein said
di spersion has a viscosity in the range of from about 5000 cps to about
70,000 cps at roomtenperature, wherein all weight percen2F Febsuans2@0kn
the total weight of said dispersion. 16. A dispersion of solid non-dusting
copper pyrithione particles in a liquid dispersant, said copper pyrithione
particles bﬁ?ﬁﬁaﬁ@&t@@ Wt dboist @PAN %OF%”&Q%L%I ﬁrbf%%@ﬁ't sétéa@utmn%eup
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shel | ac, achﬁﬁgﬁhpﬁéyners, poly-D, L-lactic acid, poly-D, L-lactic-co-
glycollc acl ern, polymer esters of dicarboxylic acids, polyvinylacetate
pht hal at e, pol yvinyl al cohol, polyacrylic acid, ethyleneglycol ponvinyI
pyrrolidone, sodium.li nosul f o | tosan, guar, gu rides,
B Conb na GHEEEPREPEN AR T9PE 1% 8RO IARED. ToRSIon HETOR ¢ | ol es
have sizes g, stdrBadhd edmbihgticHitheddl | ess than 10% of said particles
have sizes less than or equal to 4 mcrons. 17.A method of making a
non- dusti ng copper pyrlthlone dlsper5|on conprising the step of
di spersi ng P§; | y
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t her eof ;

from

16.A dispersion of solid non-dusting copper pyrithione particles in a liquid dispersant,
said copper pyrithione particles being coated with a coating compound selected
from the group consisting of hydrocarbon resin monomer produced from co-
polymerization of vinyltoluene and alpha-methylstyrene, rosins, polystyrene,
cellulose, shellac, acrylic polymers, poly-D, L-lactic acid, poly-D, L-lactic-co-
glycolic acid, zein, polymer esters of dicarboxylic acids, polyvinylacetate
phthalate, polyvinyl alcohol, polyacrylic acid, ethyleneglycol, polyvinyl pyrrolidone,
sodium lignosulfonate, chitosan, guar gums, polysaccharides, and combinations
thereof, wherein greater than about 90% of said particles have sizes greater than
20 microns, and less than 10% of said particles have sizes less than or equal to 4

microns.

17.A method of making a non-dusting copper pyrithione dispersion, comprising the
step of dispersing solid copper pyrithione particles in a liquid dispersant by

combining

(1) from about 20 to about 99 wt % of copper pyrithione;

(2) from about 0.05 to about 30 wt % of a dust-inhibiting agent selected from the
group consisting of surfactants, polymer resins, binders, and combinations
thereof; and

27



(3) fromabout 0.05wm. %to about 80 wt % of a dispersant; to formsaid
non- dusting copper pyrithione dispersion, wherein all weight percents are
based on the total weight of said dispersion, wherein said dust-inhibiting
agent is present as polymer resin selected fromthe groud? Fehsuary 2006
acrylic resins, vinyl resins, alkyd resins, epoxy resins, polyurethane
resins, natural resins, polyester resins, plastisols, and conbi nati ons

t hereof. 18. A method of maki ng a non-dusting copper pyrithione dispersion,
conprising the step of dispersing solid copper pyrithione particles in a
liquid di spé€d)stem ahout Oddiwtn¥ndo @bputf 8O mwialboudt a 2ikspessantotnt foad said Xoof

copper rit,hi.ene:; b 05
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0.05 to about 10% by wei sai d di spersion, wherein said sur f act ant

conpri ses fp@ﬁilﬁﬁ%@tﬂd@ %l@atm@dhe@% by wei ght of said dispersion, and
wherein said polynmer resin conprises fromabout 0.2%to about 30% by
wei ght of said dispersion. 19. A method of maki ng a non-dusting copper
pyrithi one di spersion, conprising the step of dispersing solid copper

o about  BbRMeHgr bl i fulsBReopaE byBienf iR pomereiRg PO 20
step of dispersing solld copper pyrithione particles in a liquid dispersant by

combining
(1) from about 20 to about 99 wt % of copper pyrithione;

(2) from about 0.05 to about 30 wt % of a dust-inhibiting agent selected from the
group consisting of surfactants, polymer resins, binders, and combinations
thereof; and

(3) from about 0.05 wt. % to about 80 wt % of a dispersant; to form said non-
dusting copper pyrithione dispersion, wherein all weight percents are based on

the total weight of said dispersion;

wherein said surfactant comprises from about 0.05 to about 10% by weight of
said dispersion, wherein said surfactant comprises from about 0.5 to about 2% by
weight of said dispersion, and wherein said polymer resin comprises from about
0.2% to about 30% by weight of said dispersion.

19.A method of making a non-dusting copper pyrithione dispersion, comprising the
step of dispersing solid copper pyrithione particles in a liquid dispersant by
combining

(1) from about 20 to about 89 wt % of copper pyrithicne;
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(2) from about 0.05 to about 30 wt % of a dust-inhibiting agent sel ected
fromthe group consisting of surfactants, polyner resins, binders, and
conbi nations thereof; and (3) fromabout 0.05 wt %to about 80 w 9% of

di spersant; to formsaid non-dusting copper pyrithione dR&FePEUaEY 208 i n
all weight percents are based on the tot-al weight of said-dispersion;
wherein said binder is selected fromthe group consisting of rosins,
acrylates, xanthate guns, and conbi nations thereof and wherein said binder

conprises fromabout 0.1 to about 20 wt % to about 20 wt % based on the
total wei ght)dromabeutiD H5ep sabont 30wt Ao wéartyst-inhibitng agpnd salastesisemnibe copper
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t o about 99theredfi of copper pyrithione; (2) from about 0.05 to aboutnd0 wt %

of a dust-inhibiting agent selected fromthe group consisting of
surfactants, polyner resins, binders, and conbinations thereof; and (3)

from about @@)GRniMabdut®08RRYS tdBbt StV %aof dispResapR b forhPsdid Menshistngion-
dusting copper pyrithione dispersion, wherein all wei g}ht per centﬁqs are based
on the tot SPPRESRYREhigRe disparsiems pesein !l Wpightepercenis £ireinased O ectBWEri ses

wat er and Waeifk Br §aH dishePdEh;Si on has a viscosity in the range of from
about 1000 cps to about 7,500 cps at room tenperature. 29 27 February 2006

21. A nethod of making a non-dusting copper pyrithione dispersion,
conprising Wﬂ@rein said binder is selected from the group consisting of rosins, acrylates,

xanthate gums, and combinations thereof and wherein said binder comprises
from about 0.1 to about 20 wt % to about 20 wt %, based on the total weight of

the dispersion.

20.A method of making a non-dusting copper pyrithione dispersion, comprising the
step of dispersing solid copper pyrithione particles in a liquid dispersant by

combining
(1) from about 20 to about 99 wt % of copper pyrithione;

(2) from about 0.05 to about 30 wt % of a dust-inhibiting agent selected from the
group consisting of surfactants, polymer resins, binders, and combinations

thereof; and

(3) from about 0.05 wt % to about 80 wt % of a dispersant, to form said non-
dusting copper pyrithione dispersion, wherein all weight percents are based on
the total weight of said dispersion;

wherein said dispersant comprises water and wherein said dispersion has a
viscosity in the range of from about 1000 cps to about 7,500 cps at room

temperature.
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step of dispersing solid copper pyrithione particles in a |iquid dispersant
by conmbining (1) from about 20 to about 99 wt % of copper pyrithione; (2)

fromabout 0.05 to about 30 wt % of dust-inhibiting agent selected fromthe
group consisting of surfactants, polyner resins, binders,27%fgbreayi406 ons

t hereof; and (3) from about 0.05 w % to about 80 wt %of a dispersant; to
form said non- dusting copper pyrithione dispersion, wherein all weight

percents 2 2 HadRe GmakiR§ o ASRbu¥RIg9ppet p ?ﬁﬂhﬂm‘é‘ @i@ﬁérﬁoﬁncomﬁﬁélﬁg I1ht‘§a' d
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esters, and pﬁr{batlons t hereof and wherein said dispersion has a

Vi scosity i R ange of from about 5,000 cps to about 70,000 cps at room
tenperature. 22. A method of making a non-dusting copper pyrithione

di spersi on, t he di s er5|n SO|Id copper pyrithione
particles |{qﬁ§rajm aﬁ?@ @@P&éﬁ@wﬂ/ NOfE: £ r om about 20 to about
99 wt % of copper pyr|th| one; (2) from about 0.05 to about 30 wt % of a
dust-inhibiting agent selected framthe group consi stltng@of surfactants,
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pyrithione dis erS| on, “wherein a ht percents are based on the total
wei ght of s&iedeQii@lpﬂersmn and wherein said dispersionis in the formof a
paste of said particles in said dispersant. 30 27 February 2006

(3) from about 0.05 wt % to about 80 wt % of a dispersant; to form said non-
dusting copper pyrithione dispersion, wherein all weight percents are based on

the total weight of said dispersion,

wherein said dispersant comprises one or more organic solvents, wherein said
organic solvent is selected from the group consisting of xylenes, alcohols, ethers,
esters, and combinations thereof and wherein said dispersion has a viscosity in
the range of from about 5,000 cps to about 70,000 cps at room temperature.

22.A method of making a non-dusting copper pyrithione dispersion, comprising the
step of dispersing solid copper pyrithione particles in a liquid dispersant by

combining
(1) from about 20 to about 99 wt % of copper pyrithione;

(2) from about 0.05 to about 30 wt % of a dust-inhibiting agent selected from the
group consisting of surfactants, polymer resins, binders, and combinations
thereof; and

(3) from about 0.05 wt. % to about 80 wt % of a dispersant; to form said non-
dusting copper pyrithione dispersion, wherein all weight percents are based on
the total weight of said dispersion and wherein said dispersion is in the form of a

paste of said particles in said dispersant.
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23. A net hod of making a non-dusting copper pyrithione dispersion,
conprising the step of dispersing solid copper pyrithione particles in a

|l iquid dispersant by conbining (1) from about 20 to abo oOwm %

copper pyrithione; (2) fromabout 0.05 to about 30 wt %ét-’ gebrua Z%TOG
dust-inhibiting agent selected fromthe |iquid dispersant- by conbining (1)
from about 20 to about 99% of copper pyrithione; (2) fromabout 0.05 to
about 30 wt % of dust-inhibiting agent selected fromthe group consisting
of surfactants, polymer resins, binders, and conbinations thereof; and (3)
f r om abol@3.8. msthad ofomakinasonen-gesting cepeer aydhioper Gparsiono COMPHSIRGIE non-
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processi ng sambdintigspersion into particles wherein at I east about 90% have
a particle size of less than 50 mcrons and further conprising the step of
coating said particles with a coating conpound selected fromthe group

consi sting @f flayfabeAA00D dbeat 99 WePPEECopPe PyitRidnEr om co- pol yneri zation of
vi nyl t ol uene and al pha- net hyl styrene, rosins, polystyrene, cellulose,

shell ac, acrylic polymers, poly-D, L-lactic aC|d poly-D, L-latic-co-

O oL 2 fioh ABouEROY RE GG BT i of ol ‘E]ﬁétbiﬁﬁibhin% AfenSelcBRUMMMECcE! at e

pht hal at e yVvi ny cohol ol yacrylic acid, yl"enengl ycol , pol yvi nyl
pyrrol|donemnybdﬁuﬁﬁﬁhghbGQMb@ﬂﬁle chi tosan, guar gums, polysaccharldes
and conbinations thereof. 31

(1) from about 20 to about 99% of copper pyrithione;
(2) from about 0.05 to about 30 wt % of dust-inhibiting agent selected from the
group consisting of surfactants, polymer resins, binders, and combinations

thereof; and

(3) from about 0.05 wt. % to about 80 wt % of a dispersant; to form said non-
dusting copper pyrithione dispersion wherein all weight percents are based on

the total weight of said dispersion;

further comprising the step of processing said dispersion into particles wherein at
least about 90% have a particle size of less than 50 microns and further
comprising the step of coating said particles with a coating compound selected
from the group consisting of hydrocarbon resin monomer produced from co-
polymerization of vinyltoluene and alpha-methylstyrene, rosins, polystyrene,
cellulose, shellac, acrylic polymers, poly-D, L-lactic acid, poly-D, L-latic-co-
glycolic acid, zein, polymer esters of dicarboxylic acids, polyvinylacetate
phthalate, polyvinyl alcohol, polyacrylic acid, ethylenenglycol, polyvinyl
pyrrolidone, sodium lignosuifonate, chitosan, guar gums, polysaccharides, and

combinations thereof.
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