-1- 5STABI LI ZED AGROCHEM CAL COMPCSI TI ON [ 0001] The present invention
relates to stabilized, liquid, chemcal conpositions, the preparation of
such conpweiiionsizand a nmet hod of using such conpositi oreT/USer113a8Hl e, to
conbat pests or as plant growth regulators. 10 BACKGROUND OF THE | NVENTI ON
[0002] Agriculturally active ingredients (agrochem cals) are often provided
in the formof concentrates suitable flor dilution with water. Many forns of

agricultural concentr [ the active

i ngredi ent and a car§%€&ﬁ3%4%3Q&ggﬁcgﬁgﬂﬁggﬁggﬁﬁgégf@: onents. Water-based
ConcentrRh@?l?ﬁ@p&g%@hﬂﬁﬂmhymﬂﬁéﬁe%&bﬂ&edq hﬁbﬁ%hﬁgh%%ﬁﬁgﬂﬁhs$M§pe”d'”9
agriculturally active materials in water e to the relatlvely conpl ex
suppl y chaparafior omuolp cmnmsemnsmd agesthed oflswsoly woh cemposatiensf tor wrdmaplcons can
be store for eri e subjected during storage and shi pping
to extre ﬁk ﬁépggfﬁ “ﬂ%ﬁ%%kﬁ ?'§h- shear and repetitive vibration
patterns. Such supply chain conditions can increase the |ikelihood of

formul ation failure such as, for exanple, water nedi ated 20degradati on,

f | ockll aBA@KGRQUM@iFnH{E@ YERHOAt i on and other stability problens.
hor ochent 007 EABEAtturdiFachle el BB ARURTHR RE LT BRI Do

chenmi cal oisctoabéﬂtiatqg s\m:ﬁﬂe mrrakﬂaadn tvixhwadtat Maiyi fognsbdgaigelturly@neadttayes

hydrol ysis_is the nost comon_ wat er - nedi at ed 25degradat|on mechani sm
however , araéflpwmaflmwe entsent thapetevaingisdigat ad sepder which, éeflimﬁéuqengr edl ents
are al so, i i Qgﬁd

rearrangéﬁgﬁ%%gn R%\Q%%}B&mgggﬂggr g?%ﬁﬁﬁ%% H%%%%gﬂ Qﬁuﬂ [0004]

| n sbhhe maisém%pendmg dgacuasilbyafltieoe nmtachdbinnveateli. fwerterlc @gartmellymmnmédm in a

single 30fo | at L on t aking.advant age, of the additive pro rtle of each
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transportation and storage costs can be minimzed by using a formulation in
whi ch t heargines highashcarangfrepdigiva gilirsteorauptiouise suctabypp)y ¢1@1Ia@0ﬂdntgms asnis

practlcable a sir vants are "builft - t.o the

Por mul ac MsireShsaBelBoi b iy EuaR bR P shfriexbe! Fhdioiigner  he
CONCENt r @ddrtatioh, fldteuldtén, Bickentng, S@&Bmeatagsh @1&1 dthor MBIBYPobIEME. greater is
the probability that the stability of the formulation nay be conprom sed,

or that one or nore conponents nmay phase separate. In addition fornulatlon
failure 3 ients
are prostp bRsdhiBefr o ALl Br AELE ARRRTHM LR ARbNRIPLEE “These
cheni cal &rop pedic@mn apoits @qagrpbted duhenthain pact ¢heeicah giabidiitewhen sxpaledoi d, a

base, an oily 10liquid, a hydrophopic crystalline solid or a hydrophlllc
cryst al |Wﬁf€r§ Iigdstm[aé@o?quﬂye h)éc}rog/ﬁlé|l$ s geoshroramen wdiranedigfedr of an

agr Oﬁ‘e”lie:g%dahbﬂ | A GROESIIWAEE a%%dﬂﬁ!raﬁtcbﬁ&nﬂhﬂgk‘m WG JALiTE addyan 10
wat er e

xanp e In a spray ta forma dilute agueous spray
conposi t ingredicBtschre alyo oaljectite akidsiors yeldogensiitn, bnsd aeavage.ddtckmased, but

rearrangement and other forms of degradation on exposure to water.

[0004] In some cases it may be desirable to combine different agrochemicals in a single
30  formulation taking advantage of the additive properties of each separate agrochemical
and optionally an adjuvant or combination of adjuvants that provide optimum biological
performance. For example, transportation and storage costs can be minimized by using a
formulation in which the concentration of the active agrochemical(s) is as high as is
practicable and in which any desired adjuvants are "built-in" to the formulation as

35  opposed to being separately tank-mixed. The higher the concentration of the active



15 their performance sonetinmes can be limted by the tendency for certain
agrochem cals to degrade in a spray taffl( on exposure to water. For
exanpl e, wgnroahwBm7eal breakdown can increase w th increasirnsg2@ahloadiBhi ty and
water tenperature, and with the length of tinme the spray conposition is
left in the tank. 20[0006] It also nay be desirable to inprove the

ef fecti veness of the agrochenicals byZ%ontrolling the rel ease rate of
agrochem cal, int e appljcation.site fromthe fornmulation. For

o ochenatnentivae) BrutRD e Fealginths Euat OBt i hESTRLRLOOMe i aper si bl e i n
vat er, tfyrulafioR nR§bel eHIpREmBERIok 898 br MBiRonipdn&tERAYHhbdR sbhRate.
formul ati on, becausSe of the tendency of the agrochemcal to cone to

t her nodyheaddgicadfaithilptionufmilarec-ap e micat chaldnginglty evard whsdingpiapls ectiict hi n t he
formul ation...To the extent that the rochem cal di ssol.ves or disperses,

thi s r adeBdid R RS iR b OBl ot B FRET Ram RO R s R hny
control | gtnfielleara P BPEXdnRS,. wiMAra Ve inigfediBRY ish ek abaly, én bty conbi ne
agrochem cals in a single formulation and control their rel ease rates

i ndepfendbdiiflya hydsephohistayvdlingsal s haderndilir@ysigbisgsdid- acti on of the
agrochem cal s renders them antagonistic if both are delivered at 30the sane
rate. [0007] It also nay be desirable to inprove the acute toxicity of the
agr ochenjooab] Aaotivet ciall onpchiiseowherolaluserp ftahegreehearal liqtie codcehinge

agrochem cal such_that no rel ease of the agrochem cal ocgurg unt&Lﬁthe

f or mul at fogRulagion glpse thetfgrmprlptegn inciter{fer cXgmMplerHB RiseEySany éo Qically
irritati j e t i L i NSi azar dous,
and 1 b Sehl Srpy i flonc X p Aol W Kb R LTlbAL DS WAl Yol B Y ot

wi t hin t theirperfoemncasedetimSs cahhedouictd tyhtbe spdomdydnr catain agrechestieals foal | y
unavail abl e, , yet the biological availability is uninpai.r upagn application
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variety plreafteritk #ceadind aﬁ&ﬂiﬁﬂ?ﬂﬁ&wﬁ@ﬁ{erﬂ&ktﬁﬂé} gldackh aRdeIROPEmE iR
effectiveness of one or nore of the agrochem cals 10i ncl uded therein.

| nconpat $msey ¢angposgiaris \edt ierthgigaki ty and insufficient taffl( agitation can

| ead to reduced effectiveness of sprays, phytotoxicity and can affect

equi n or mance. |00 Consi dering. the vari.ety of condjtions and
ot tooBELl ARGl SRR 1 TaRB SR Y QA teprem
fornul at irofli® tBé RI&He rabPRRECIRANC A SR (1R HpNeationitweiohfihc i@k BatigTai NS a
need for concentrate formul ations conprising agrochem cals, including

wat er - s oFergeocham qars- thitsyse Fosdnlyl segrofi cang exdentsehibla ondispatpille rewiicnlthis isvhi ch
provi de aSta?rPli llial; é’haﬂer?eefi. %vsa u'i]sdelrr se%%i ltﬁa%[rrns a notf) ct h%so%tl(lzeong(iietni Ogﬁ and
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| oadi ng thBaproahemihialelcBmahe thedinbdfRchivedqiliz@unane pardaldiedissolvé ge range of
field conditions. There is yet a further need for such formul ations that

have2ondisRrsevithia e amplation. Tof thagrisehida bargrorhmpiceltissapiss Peati on site
fromt hedifslggrggél his Ry 30 %e;dh%icgﬁmﬂﬁg%?'El}eafokéﬁﬁlhﬁ&y arff n B bhy f,’cﬂﬁroll%&’oj'o]
prop urrea in rmi g u

Simlar erties are re ations I n non-aqri tural fields,
for 25i nsd@seprobortics.oMoraivee it e} bo/ddsiralt tbanbiae egiocloahicyls &ct sivigle
ingredients, for controlled delivery of flavors fromfoods, faor controlled
del'i ver ytn ulgjign apg cyitiphhisiidelepsraiey Ht‘{eB?I}dgHt? A PRRSENEH NG MUIFERDCT r om

COSMet i C@heMIURRRPL AP LB Fical® Ferddefs tRARLhRLbSEi OR bbiety dfvered at

30 the same rate.

[0007] It also may be desirable to improve the acute toxicity of the agrochemical

formulation by controlling the release rate of the agrochemical such that no release of the

agrochemical occurs until the formulation is exposed to water. Certain agrochemicals are
35  intrinsically irritating to the skin or eyes, or are otherwise intrinsically hazardous, and this

could be mitigated by formulating these agrochemicals so that within the concentrated



enzynmes and detergents in cleaning products. In these industries and others
there is a need for the ability to prepare stable fornul ati ons of
conponentwothat13cem be rel eased to 30the target site up®aTAESRIIILOMIBON.
SUMVARY OF THE I NVENTION  [0011] Stabilized liquid agrochem ca
conpositions are provided which conprise flowabl e, non-aqueous dispersion
concentrates conprising: a) a continudus non-aqueous 35liquid phase; b) at

| east_ one di spersed sol.id.phase ¢ risi. pol . particles prepared -4-
571 or o1 PRGRCNCaaga G ooy e Dames poid rePe biokgiea Ry anli B
t her mop! @shingirBPhYFRLp IWIRNeh MddAeiremhside surfaces of the particles

conprise a colloidal solid material and wherein the particles have at | east
one chem cal agent distributed therein. In one enbodi nent, the coll oi dal

solid ma L i S..present . ip the at |east one. dispersed soli hase in an
aount PR InARBESERY 14D ot PR PGl PGP AREREE RGNS e Guri ng
the 10 pihacep inktu&hint $hatiRdhd SfRCBREof HiR dHiridebs e’ Aphahemidaly anot her
enbodi ment, the chem cal agent is a solid and is distributed within the

di spH} setnchigrd theprms Bicoppatitylity, ppejuyaeranglitysandiiauiigentdenkgitaion eave

di sperse ' - r L.ent ' i quid phase
is a mat%?&?%%ﬁg%¥%?§£?$%ﬁ?ﬂ%ﬂg&ggggsgﬁgg@gg g‘%?%ﬁ%%?hg&Mﬁﬁitures t her eof .
| n anot hpgrfeemanet. nent t he pol yner particles also contain a
non-cross-1inkabl e 15nobile chem cal such that the extraction of this

chem cal fromthe dispersed solid phase renders it porous in a manner that
all ows t 1 cal. f netghSRESK - phase. In

anot her ngggﬁﬁgﬁ%#ngg%p%gkﬁ%gﬁé%?gﬁﬁ?ﬁ%i%ﬁgﬁk%P%ﬁg? paf??@F@s contain

hydr Bphi dgroctgrocsd $iqtridatonbgndirat ferronlatoapasstared, shipatdand dsed mstipdithecr easi ng

the perneahiljty of the poJymer matri x and allowi ng .the chem.cal agent to

i T Dot B o fthir S g nES L B Fasimists fu Mt ot S B il G amEals

di sper se&cﬁlgiﬂgdwaaasiﬁutqa%&s&@e@ﬁbnérmgwafhﬁrsewﬂi@esag%&@ﬁﬁ@a@s,mmcshol idifying a
g

ther nopl astic polyneric resin, curin ernoset resin or polynerizing a
t her nopl provide staddity beniighundee ataleast serge obescenaditoal andjsiftatipss. ghhere is

agrochem gal,l y active ingredient, the.c ositi.ons 0o he, i nyention, can be
ied o r CRInsY B oY Freh R gk BR T BREPS B SrsSlapl Rp L Bled, Mt
regutat owster didcr @@kidd range 3€ fidld dandiciond. tTheddB yeh agdihdenéedabr §ile@ | nventi on,
it has been found that non-aqueous di spersion concentrates of

agr ochenfoezplafiongthpiavi santealicdnelsaseratgs poreraehisaenls infqthc@peligatipe i epar ed
by usi “gfr81%'t}»{§‘f"%d&%&‘ﬂion%ﬂ&%t%r QAde%fvhﬁéi?/B?lséﬁ{B‘%ﬁ s resin to entrap the

agrochem cal Ive ingredients 1n a potyner matri x when a col |l oi dal

solid is used 30to stabilize the polynmer resin in an enul sion state during

the curi eaction or solidification process. At |east e agrochemcally

active if@#éh?lérﬁla_r@éﬂpeﬁgs&resrteﬂwmled“omlﬁmwh@oq)-agr tﬂlrar(igl_te]rdis?({%i chis

di spey Sefhs@ficPRE tbfldiRa Wil of B ARLIBUBHE- RO HAGHEAUSo! Lt fophase.
ironally be di d

O her active Ingredients may” op spersed, dissolve
emul si f i édivery afiftents fsorh ifewlispofor saugpdisdddlivary bf dydsioe peomint) fousnphdse. - 5-

i Sper scHfRGa Tl ASES ERR TGN OF BTG by HE o PO RLBRBSPAE! on
Wi thin t&eyiiesRed §aekgPhR $ecleiniPRio8ctean 1hdse SRk iRk all stheRlikGHies, where
t hese nol eCul es are chosen to be insoluble in the non-agueous continuous

phase, migedifbr theebilityrioiprepase stablictiormdetiqes o pempenssisihativan bair¢leasedton t he

partyful@kgmggkmgg%oggﬁ&h%ﬁmfoluble in water or sone other nmediumto

SUMMARY OF THE INVENTION
[0011] Stabilized liquid agrochemical compositions are provided which comprise
flowable, non-aqueous dispersion concentrates comprising: a) a continuous non-aqueous

35  liquid phase; b) at least one dispersed solid phase comprising polymer particles prepared



10 which the formulation will be exposed upon use, and of nol ecul ar

di nensi ons such that the voids they create in the di spersed phase upon

extracti omp2alllBm7he desired rel ease of the agrochem ca&Cryusaeioss3s

i ngredi ents. The nobil e non-cross-1inkable nol ecul es nmay be present in the

di spersed solid phase either as a nol ecular dispersion (if mscible with

the polymer resin), or as discrete indusions (if immscible with the

pol yner resin). 15 014] The release rate .of rochem cal ly active

gt e eHib b Tiseblas beb BeEGT T 4=l b BTTPHeRe BUNERD! | ed by ¢ he

opt i onal whaeRr RO bakideRuMhdel b tHearit SROATRH: PReSGEdATso RO RrRIfPH Particul ate

mnerals as a diffusion barrier. For purposes of the present invention,

non- por owbeneimethe pertigles hinee atilenst arlc dhgoikenl pgang distrbuggskthereim Tmatievi dual

20nol ecul es pf the agrochem,.cally.active ingredjents uch that. the

ai 1 s o gediett FenPl BT R i St PR EELR: B PP S R ner

is | ess phaninkbr dhouresectlveQa Slabilize tH Qv pasaeds idhspanisioanttoaaaip that es of

the invention have a usefully |ong period of protection for water-sol uble,

wat el di Bigeessivitieh iswagdeto-psensss thiowvlesparsed phaser Inmpdhas chbeilerans theich that t he

chem cal e 4] the: at .61 LORLO - whi ch

pr ovi dos aAeHAERIERS o PRa b o iR 0B SiG1c1 08 sl RE Y30 Bfa" O

di sper si anl is divadtnitedat @binahe dibpersaavetit ipaascalls @ fothvy embedinicyt dlel ow t he

conbination of nmultiple active ingredients in a single fornulatjon,

i rrespectqniBueYs ighed Pse ivreyatgr-anmisgihlgddyd. suptepraisqle figeidr FoPBEYRY t hem

separ at el BF HHOGSIHIE EmbSdiRRhYITE Jr pdrtR s bl 6| BRtaRCh hdlRLrodd-Bniiidial I'y

physi cal 1 yreconpg%ll tﬂ%e.mTﬁelﬂﬁlhspe glg'%% oncerslt rsatces aofa t(ﬂf’ei 1rionventl on al so

provide mobilathdniital stch thenthe ektridien o€ Heasenneatl éronf thehkspaged sblehploat | nt o

the target site fromthe concentrate or. an end-use dilute fornulation and

o enhanCaITp msGBah *SEeRe harible gl Fhses e el oft S o cal

agents t gisgertate. $h biothdFQmbolRRGht RHE POIFRRd ﬂeﬁnﬁ%w@ﬁﬁ%@a AtifRYy be

repl aced with other chemcal agents as réquired. In the context of the

present ¢ananhydiephitihgniupathas hedrats anhexpesuse & Waiel, dakscpnipcisasing thst |

adj uvant , _vacci.ne enetic vector, dru ragrance, flav enzyne, spore

o ot her PBRaY SR ARG iy G ety Mot BEREATGGech: BB SENER oPor

ot hex0 cofmpanpbiscdprsse. Ihelhemseerabodiment tRMigRlscageiid pias®bdrhpesck pbleat i on i's

10 required. In addition_ the non-aqueous di spersion concentrates may be

dri ed topptepapreracsoydelidibringt dheuneplagicawlgperisresiasiy g a thewioppt e

pol ymer i i i i j i r.sed phase

B o por T A e, e A P <o

pr epol ynegrschalii cdilyaicevd ygeddyenerthe airhpositiongioff Herintdneibnesebe asedtdnectippl asti c

pol ynmer parti gl es. I n accordance with the i nvention, the dispersed phase

pol ymer $avith dilyffandoicembgl prsts Bys BleatgovthiseBB#Sffers in a vol atile, first

non-ggueous sol vent that also contains at |east one agrochem cal,

stabilizing this solution in a second non-aqueous solvent (inmscible with

t he firsf00342) Ineartdrdasceavih okeembaglimmt ofithminusitog, ¢ dhé béeddburst thhi nanzer s, and

t hen heat i ng t(ﬁ}i s 20emul sitoq tof evaczlgrat i the vol atil e .solvent and forma

di sper setfl'S81Y WIBHASL G A TRV HERI ASTH ¢ ﬁ&?@mgﬁ%mw RPTEfNdtPvel y, the

di sper sefqRA2&ELPPlparel biakink polytndRbdRArdordbRSALY bHgnRFic SsssPRNGkMAE at

| east one agrochemical |y active ingredient in a non-aqueous |iquid mxture

conpr i si thg agrogh¢micelly aetiviedagredionte iz upelablce makiey whel aseliddyeplydrsrused

tegu;?d fy{onsgab?l?zleqhg Iposl et 15 A RN sriéal{ State Qiui[‘ilqg ﬁlehc%%%ggearéggﬁ gaueous I quid
solidification process. At least one agrochemically active ingredient can be distributed

within the polymer matrix which is dispersed as particles within the continuous non-
aqueous liquid phase. Other active ingredients may optionally be dispersed, dissolved,
emulsified, microemulsified or suspended within the continuous phase.

35



25 mean droplet size of 1 - 200 mcrons, which liquid also contains a
colloidal solid as (Pickering) enulsion stabilizer; and cooling the

enul si on wo 2prioidarre t her nopl asti ¢ pol yneric particles. [PODASROITIR41PF esent
invention further relates to polyner particles conprising an entrapped 30
agrochemni cal that is either honpgeneously or non-honobgeneously distributed
mﬁthin such particles or present |n t#fe form of domains within such

parti mhe ei n the. out urface reqi ons. of t articl.es conprise
Aol of BT S BY Bicha g S rocHeimisal pef oy BB BaH (/BT i | el udes
a met hodp{Q8 c&PPO&NtBYcPby ﬁferuphehélllﬂmq&%ﬁ&l @ﬁ% th€@p&tddthabdier growt h of

pl ants a ? a locus such as soil or foliage which conprises -7- btreating
sai d | ocuebil nén-grogi-Epieabld malecdns m%terfaﬁlesmel@ﬁldﬁmge@boaehéo beireplublsrinor
disperS|pg a %pncentrnte acc&rdl ng %F e pre entt gyenflonrlp yater or

i qui d fSFERT givous s oty PRtS enrgh oo RraIc vt B palvins e e aqueous
end- use HAr fonahé pmlc@ﬂgjo@rml BN nGhratdit#z sbNY N N dhh @0 20]
Accordlngly in one enb ment, the non-aqueous |iquid dlsper5|on

conckht r ahish demissaniationsibbe ?ﬁ@saql BRASC] deaftmelpeudyiimpasons syyh that

conti nuo t one
cher cal 13yenTEARIERER e SplPY RS B LORBIY oEBTR. i BicdsEBE; g

pol ymer maragfdchﬁﬁl,cal\l\jﬂ@crtﬁiienngrbﬁeﬂ.‘@OIltesmdlﬁlesnﬂ’nf-(ﬁO%lnﬂifabtehﬂolbaﬂés mhebe conpri se

a coll oi dal SO|Id material  present in an anount effectjve to stabilize the
pol ymer Pr&rent &1 19 disperspd eatid rhpgheithenpea BelscHi divaerpion dE saiscihiecrth Weysed to

pr epare | east one
Chom cal Pogmat Mol Bl o e tEhbP i L PR RiEh, “The
collhdal solid material is a Pickering colloid emulsion stablllzer. I n one

enbodi mefin,14] ke mﬂmm’ cadd of@%%Snﬂfaﬁyagmmth&atsl fyoracid diepersrdrselld ent s.
[ 0022] In one enbodi nent, h yner articles conprise an entrapped
agr ochenPl%,aéF 3B ereqqnﬁe f%@@é}@&@ [I§COPOT AL ‘ﬁﬁlhlﬁg%@ém&rw R¥ess ri but ed
wi thin sgyeh, \ilscéa?t?c&e{te ?ér§1§%5‘5 difﬂ;sﬁdheoafrﬁér”F&f Lﬁftl C }éébﬂ& such

partlcles I n one enbodi nent, the polyner n t he di spersed
phase hamsmammemmlpQNUsUh@ﬂghmehohnmﬂdﬂa&smoumémgmuhmmmdhnmuhe cont ext of

t he esen inve artlcle o dro 28 ndi cat

Vol ufle WPt By S b ARrocBiamnly i et onet Bub e e obSH siniate
enbodi _rrefh%, gﬁolaﬁerﬁﬁﬁptﬁﬂﬁl@h%}ticl/es%‘fftﬂe\/rﬁm'efhg[sel@ésecﬁﬁn (®@°imYs.i n the di spersed
phase is water-sol uble, water-dispersible or water-sensitive. -8-

[0015] The non-aqueous dispersion concentrates of the invention have a usefully long
period of protection for water-soluble, water-dispersible, water-sensitive and other

25  agrochemicals such that the chemical and physical stability of the formulation is
improved and which provides a practical utility in terms of storage, shipment and use.
The dispersion concentrates of the invention also conveniently allow the combination of
multiple active ingredients in a single formulation, irrespective of whether they are
liquids or solids, by incorporating them separately or together in polymer matrix particles

30  that are mutually physically compatible. The dispersion concentrates of the invention
also provide the ability to control the release rate of the agrochemical into the target site
from the concentrate or an end-use dilute formulation and to enhance biological

performance against target pests.

35 [0016] The non-aqueous dispersion concentrates of the invention have utility also outside

the agricultural field where there is need to prepare stable formulations and deliver



5[ 0025] In one enbodi nent, the agrochem cally active ingredient is a solid
and is distributed within the dispersed solid phase or is aliquid and is
di stri butwo 20itt137170t he di spersed solid phase. [0026] | nramatsh@n/oasbddi ment ,
t he di spersion concentrates for use in the liquid 10 agrochem cal
conpositions of the present invention are those that are formed using
curing agents, nononers, oligoners, préepolymers or bl ends thereof that

exhi bjt sl.ow curing or pol ri.zation reacti on when conbj ned with the
curi ny agERISH AR LR SHITOT RS PPBRES L 419 QbR Sl boe. curi ng
agents, FRAGRE SherPibhIHRERE s rdLEER TN MRS ®nlixt Bf BB PesbRehRPtioh hbmEeahi bi t no
significant increase in viscosity under 15anbient conditions for a period
of at | eagsntsitBerafoneiingbide pny eatplyst adjuvant] wacgoe rgeneiewsctarpdugplaggransgl arly 1
hour, after mixing with the curing agent.. l,.Jn accordance with one
embodi meltvosrorg KBS okserfier By eAAsRb i R sl B EBER Y er ot oo
t o i ncl ugthegivt ofBtheEtdnGfontialhdraycl 88c bf he\cBEmidal dpchpfryfiBhé Zefulitiod® cur ed
to forma polyneric matrix that does not nelt or deform at el evated

t enpk} at ieEBeh & additioreths giontaqueous KespriziondeBemsats tarhe drivd tporopaierd zat i on
reaction HQ% 100 t.her |y, by addition of chem cal curing agents
or by suf a(¥§?$#@g %g%ﬁgﬂ”??ﬁgggate radi cal s or ions such as by visible,
UV, mcrowave or other electromagnetic irradiation, or electron beam
irradi atjon. Exampl es .include the phenolics, ureas, nelam nes, epoxies,
25pol yestW® ¢] Tae pelymaead %Wﬁlﬁéﬁ%lrabg%ﬁoyp%@%?p&flég theggprrardmeascamiged

pol yur et a0gSr mhfixAdlivk Octel ORI A5{rhGndherb] PUBALAIA R Gol HELTRERD &esi NS
may be used I ncluding epoxy or polyester resins derive rom nat ura

mat eli al polgmehzabie wegbtathbenait gr toynoplastopayaredpiarheleb.i kneaccG@pO@28ith | n

accordangce .wi th anpther enbodi nent of the invention, pol rizabl e

t her mop! dSdT e Peg e dSpeanher Sealsct B b e byl Gt b Sty be
pol yrer i gedydMitil6 Ui8thdnCaduebil B 1At ShaBSIL S comdind & [ERBbnCaARNodRhicr def or m at
el evat ed tenperatures bel ow the point of thermal deconposition. The

pol yner i stabilioing tlisselioen meascoend mintacqueees sohenhreimnyiscibly vithdhe fiegst of chemi cal
curing agents, or sui table irr.adiati.on .creat e 35radical.s or ions such
s by O STBD) ST el o S Rl B steB GRETHEL PR AR Pon. """ or

el ecl( oncrgRIBhitd badpoddte 0. volxiddiyl et afd fointAdibRreldiylie phaglofy unsat urated
nononers i nclude styrene, vinyl acetate, a-nethylstyrene, nethyl

net hyacr {eepeplatispe ;i pedlrmauelpdbedonsasmhashpolymer Make is Exanpl es of
t her nopl i . rti : I from
oot to SRPEPE IR of Mo PRANDEL1cRRht CBoh el AR ST RIS

pol yst yr eseaqueoliyquid erietueocomiiradigen@clt pohtyisisy benarable tiGaopldsoni tri | e,

pol yacryl at e, poIYa kyl acryl ate, polyal kyl acetate, polyacrylonitrile or
thei r copRIVYRECEUIIYHESRIHEPEUPY RUICEHIEHE I ot ddgnragBfusigiqied i n t he

| nvesy | Of&alg e%@iz%’?lfghggﬁ?ni&%n?,%ﬁkﬁ i Gl anblBnfdBNBRL HIGR that, when

| i
t he concentratg 1S t Into water t% Form an
(Pickering) emulsion stabilizer; and cooling the emulsion to produce thermoplastic

polymeric particles.

[0018] The present invention further relates to polymer particles comprising an entrapped
30  agrochemical that is either homogeneously or non-homogeneously distributed within
such particles or present in the form of domains within such particles and wherein the

outside surface regions of the particles comprise a colloidal solid material.

[0019] The present invention also includes a method for combating or controlling pests

35  orregulating the growth of plants at a locus such as soil or foliage which comprises



15aqueous spray solution, the particles of the cured polynmer matri x protect
a wat er-soluble, water-dispersible or water-sensitive agrochemcally active
i ngredi erwodnsif37tyat ed t herein from exposure to water fecTaSpanioadsdf tine
depending principally on the size of the dispersed polyner particle. In one
enbodi nent, a water-sensitive agrochem cally active ingredient is
honbgeneously distributed in the polynfer matrix or is present in the form
of 2Qdomai ns mﬁigin th | ymer matrix or particle. .One skilled in the art
Wil Y eatifiipeauddpiisndth hEEEtPRGmGSaNER er@Tdng & iedhyHiphar deBaner ¢ he
current j BYRBhIAL aldd@ding fo U hHtdseh@Mentioh it REcH8SIi§RE F8NE2498d aRRidcat i on.

In one enbodi nent, the polyner particles of the dispersed phase have a
parti cl esad lsupwith themebtained digcdrigreomssndmenedoparlatiaul arly from 1 to 100

m crons and nost particularly, from2 to 80 mcrons. 25 [0030] In one
enbodi ment, suitable polynerizable resins are those which are substantially
i Mm sci bbgTwIt BDIESORIPAOVEOBETHE DNVENTSON | n t he conti nuous phase. [0031]
In accordance with yet another enbodi nent of the invention, solidifiable
30t hE} nolfl03€e} pecardisilys inggne anrpdiseofic nenaaedoys Hquid| dispsrséan gosscitiiit may be
di ssol ved_ | - vol agi . . hat the solvent nay be evaporated by
heati ng gghgpggﬁgOgﬁ%5?$%g¢¥§&%%@g§§mbﬁgt can nelt or deformat el evated

t enper at ar es hHedoinubie npeiagicons lithidrpimde, dptmiafipsoipasing dhleastohat i | e sol vent
is chosen tao Qe imm scible with the continuous phase and sufficiently

vol at i | echemsalpgeia#idpe conveniently renoved from the conposition by
35heating, to b .ﬁ%ﬁ i nposi tion
occurs. anp eléa%% &l}%ﬁe&%gf ?A@Yﬁgﬁ%@&t e?sgtngnlélh‘erﬁléII a {}é%?}g{egrr?glt%ed nononer s
descli bedutsidow@faces a0the paticluslcbmassqpotolimda sslicmawsiabplksant osm acatnat e,

ol yacryl at es al ycapr ol act one an olylactic id. . There ma | so be
Pon Donotisars HORHY A s By apatefs Ry uf o Ehion it Pl B PrcatbER o
cel lul osg lﬁs@foaﬁr@par@ﬂiem@%b@}ﬁaseraﬁh Yiheraih Riaftidi® haP@hiyidast dfe _
pol yal kyl enet erepht hal at e, polycarbonate, polyester, polyphenyl ene oxi de,

pol ysul f dremicyeksitdistebutebihgesither i mi de, pol yur et hane, pol yvi nyl i dene
chl oride, polyvinyl chloride, 10pol ypropyl ene and waxes, etc. In addition,
bi opl astic or bi odegradabl e pol ynmers such as thernoplastic starch,

pol yect j002aFintoncR@hboldiasmxic ablikdaagabid nperMt R AtiaeingrRelloid@nygséer am de
are also suitable for use in preparing polyner particles . Examples of

vol ati | estglah%%nlnmeﬁ@m@één%t,ktgﬁe@er@e@lwga@s ReaaFechamiral i setaYranSieaisst | ¢

sol vents such as benzene and tol uene and hal ogenat ed sol vents such as

di chol or onet hane and 15trichl oronet hane. [0032] In the context of the
present [0022NIn @r,cnébodihdm) tabolsalcr gantilee compriscsanosnerappeisaprguhommesal i es of
interest are determned by its syrface interaction {th other. materials.
Col | of dathabiiethes DO R AR S 2O g@ga?qothdh%%@t%f wH Yrh BPEEIE PE sur face

areas t yﬂie%‘hlt kYthe form of domains within such particles.

[0023] In one embodiment, the polymer particles in the dispersed phase have a mean
particle size of at least one micron. In the context of the present invention, mean particle
or droplet size indicates the volume-weighted mean, commonly designated D(v,0.5).

30
[0024] In one embodiment, the agrochemically active ingredient (a.i.) in the dispersed

phase is water-soluble, water-dispersible or water-sensitive.



20above 10 n2/g. For exanple, colloidal solids are able to stabilize

emul sions of inmmscible liquids, as described for instance in WO

2008/ 030™0.20MhBm78er vi ng for this purpose, such coll oi ealr/tsed1i®341amy be
call ed Pickering colloids, colloidal enulsion stabilizers, or other

equi valent terns. Functional tests are known for whether a colloidal solid
can stabilize an enul sion as used herd&n. One such test is described infra

in 14 25he t all, colloidal solids are e t.o stabilize
oy SRR T e e S B¢ et B e ety A pORLN G iSs s mmy Used
by t hos edistiblute@dyitiin Hféedlﬁeffseﬁ Qolifsmst byisa 1nfHid &kl 8 de@ihRédwith@QB3] As noted

above, the release rate of agrochemcally active ingredients fromthe
30d|sper¢@mﬂs@hphdpha®e can be further controlled by the optional
incorporation within the di spersed phase of non-porous particul ate mnerals
as a diffusion barrier. In some circunstances the sane non-porous

parti cul glogcinoter bB6diatent tkh difpesdion chrefitrREs Mok LY i thheqed sper sed phase
may al so serve as the col | oi dal emul sion stabilizer. In thls situation the

par t 1&ul agrechenienl spmpastionseo Abripigsani Ivaptiaess ihase theo pistiermgd wing t he
pr epar at &ﬁﬁg%%@ﬁtg orﬂ&%%?%SﬁfegegrfB Wrg orfﬂl&§dts It dﬁréocf tﬁﬁ%xﬁfﬁ)ﬁ%esﬁo%g d phase

concentra I ncor porate e particles of
t he di sparrﬁgd)r@blmmﬂzam &actmmkz}yem@ntmmm aguetug agaitd atrudicntphase in
order to stablllze t he ermul sion. [0034] In another enbodi ment, the affinity
of the nemdiiprsoRarticplgtly quitabls srqphese cBng RENfsHMORRMEHPHENRAGS phase a) for

the 201 OFRG Rl ot G, YerlHORALLRRk rlARHOHE kol ARG spef sed sol 1 d

phase b) e agrochemcallly active
ingrhﬁiemhbmahnmdﬁmnmﬁuhqmdodpémgedné@hndmphamne@W@CsMﬂsBammnum&ynmmne

mgrates to th nti nyous. has Those skilled in the art will readily be
able to H%ﬁ@#ﬁ&%igﬁﬁ? ﬁ@?n &? 81 HFNR 8<% queous |iquid neets this
criterion for a specific agrochenlcally active ingredient in question by

foIIomﬁngﬁE standard test procedure for determning the 15partition
coeffici 7pkn @C@dﬁlmmldl (Jmenemlmdsm@msﬁ thet m@emgwnopﬁmnawlqthanmwe
i ngredi ent. of

t L conti pyou ase, and the
di Sper seiEar R SlRR IR <R mhe e 8 e P BEER R & <
i M AL bégedvid fdrrh Reotaindri o erdis tﬂ:h@%@s ﬁ)t me{lﬁ&&ﬁforﬁ%z&rﬂﬁv@ﬁ:d@émperatures
wat er -i nm sci bl e, non-aqueous |iquids suitable for use in the 20continuous
phase a) blaw|thgioinindtthesmalidecempopitipat B, pq}ﬁé@@mﬁpé regctien may bp g¥HeEed; | s,

e A 0080 o L DL PRLA S A EAED (YD == 1 SO0

acet at esrad@alsair hi@rs sutlgad eksvigibit, SDI \rmmtosvawe bhothet ﬂgcti%nﬁ}fgn&lcbfrradbmmﬁ,, and
ereof. I n one. enbodi e wat er-inmm scible, non-aqueous

nlxtures]%g A $
i qui d udledeqtipntsamdBAYIRHRIbL @é‘a%‘ﬁ Cél} i PAENOES. Bregp: TEIBEHNSS BPXSBabove.
25  polyesters, silicones, rubbers, polyisocyanates, polyamines and polyurethanes. In
addition, bioplastic or biodegradable thermoset resins may be used including epoxy or
polyester resins derived from natural materials such as vegetable oil, soy or wood and the

like.

30  [0028] In accordance with another embodiment of the invention, polymerizable
thermoplastic resins are understood to include all molecules that may be polymerized or
cured to form a polymeric matrix that can melt or deform at elevated temperatures below
the point of thermal decomposition. The polymerization reaction may be initiated
thermally, by addition of chemical curing agents or by suitable irradiation to create

35 radicals or ions such as by visible, UV, microwave or other electromagnetic irradiation,



[ 0036] In anot her enbodi nent, the non-aqueous liquids suitable for use in
the conti nuous phase a) are substantially water-m scible. In the context of
t he i nverwODani1/t3hot erm "substantially water-m sci bl e" meaUS2@ 1084130 qUEOUS
liquid that forns a single phase 30 when present in water at a
concentration up to at least 50 wt% [0037] In another enbodi nent, the
non- aqueous |iquids suitable for use t*h the continuous phase a) are

subst anti al | ter-imunscible. |n the nt ext .of the invention, the term
~subsy antt Hrahp TR Er AL T P L e e R S s AP PRI o s € o
phases 3fcwae @ty!i@r?ée@inw atthaY@herﬁ_etﬁ 1s&r&RNMNSM T ﬁ%ih?z_ﬁ!cr?ﬁ'té?%o%@ dWcHbed inl2- S )
[ 0038] Substanti al i y Wwat er-m sci bl e ' non-aquéous ['iquids suitable for use in

t he cont URZOOY/OpRHSE aayl thanldhau dexantpdes of teampoplastir pyhendocalpoeat e such as
JEFFSOL AG. 115ﬁ15t((éH ntsmang'fa wat «%r-rri ci bl Efyrgl col seie ted from ethyl ene
alycol . Graey BahendnEgrred fimiRy it sdubienaly ulaton R yeor

di pr opy| gs1emgthyifdthadrylbRe! plysteRAc, PoYsdBlrencléb-Buth¥ikeN @oBktedle-cohexyl ene

gl ycol and pol yet hyl ene gl ycol s having a nol ecul ar weight of up to about
800; 1n aepyitialcepplycyrate, seleHkelscaylater rpydleracefpigcpplyacraonifileor Hir acet at e
or propy%0 r&gingér%(col di acetate; triethyl phosphate; ethyl |actate;

ganma- bu ?r actone; a water-m scible al cohol such as propanol or
tetrahydrofurfuryl alcohol; N nethyl pyrrolidone; dinethyl |actam de; and
m xt ur es[gohey end pdipmensabemRoids BEifible foR@sdi@nhe theafRIAS alsd MR Thasthitabt y
water-m scible liquid used in the continuous phase a) is a solvent for at

| east onefbgentbnbydrepfiabiciurh st wheadhe cencenigite i dhicd inOZTPT PrfoEmst her
enbogly me ’eoﬁshs%rﬂp%hﬁg%ﬁ?%g%taﬁtfc?&sotf% &g%de Folpf F@g{ﬂxsp%t%ea[ Mt‘éﬂk&lubl%ed '

t he conti nuous phase y m sci er in all proportions. In
anot her wroerdgdemibhd or witer-svapitiac ugouiscmisalbsicaint imrédicwatiseributed thichdire |1 qui d
used in the continuous phase a) is.a xy solid such as pol yet hyl ene gl ycol
havi ng al'AR) SPaTuss tq/o@?tsvrﬁra@sx}%d aﬁ%m?\a?mém&mmﬁ@al%ﬁpﬂ% WelithC t he 11 qui d

state byqlaiild i e FAROSh bhobmf cgﬁﬁnﬁfh%yﬁér%@n&ﬁ&@@%ﬁéﬂéhﬁ%l@%wQé‘Q] In

one enbodi nent “of I nvention, I spersed solid ase conprises a

cur ed r esigredplt yemogendvuslyfdistobend irhihd polynoe inwititix/ osie présent inlenfotthef
concentrate .is epulsified upon.dilution with.water, the. particles of such
Cor BT L& ReinSr it R ho B et RO i i Sl e S PERING | o

wat er - di gREMEHOIR PHmE SrriSI8REL Wikieh BAQesReNkAburtin InviRWedatier ein from

exposure to water in the diluted aqueous spray fornulation for a 30period
wel | wi t hifficiehidfonthe algsizdsl andrusa geplication ubphongi dmhodonentt thapolamer partisles used f or
agricul tural .spra plications. For a ~aan..one enbodi nen a maj or
amount of 0 AEPERABREL hER'{ St 528 sEIBTE! &0l TG SRRGHRery

agr ochenfreml 1 ©AMOLEIcRING LS hdet (arQdtlakP Goul Btd 90 Mairefis. f or nore than about 1
hour25i n an agitated spray tank.

[0030] In one embodiment, suitable polymerizable resins are those which are

substantially immiscible with the non-aqueous liquid used in the continuous phase.

[0031] In accordance with yet another embodiment of the invention, solidifiable

30  thermoplastic resins are understood to include all molecules that may be dissolved in a
volatile solvent such that the solvent may be evaporated by heating to create a polymeric
matrix that can melt or deform at elevated temperatures below the point of thermal
decomposition. The volatile solvent is chosen to be immiscible with the continuous phase
and sufficiently volatile that it can be conveniently removed from the composition by

35  heating to a temperature below that where any significant decomposition occurs.

Examples include polymers of the ethylenically unsaturated monomers described above,



-13- 5 [0041] In one enbodi nent, when the concentrate is diluted in water,
sone of the agrochemi cal slowy diffuses out of the polyner particles. The
agr ochemweal2oriei3eerse rate fromthe enul sified pol yner pa&criuskes/os413s he
spray taffl( can be adjusted, for exanple, by varying the size of the

di spersed polyner particles in the concentrate, the concentration of active
|ngred|ent in the polyner, the pH of -fi®e spray taffl( dispersion, the

opti {1 10|hclus|on of jnon- ous artl ul at e ral s gas di ffusion

bar rier s§5 V! t1ROIFBFAEEN $if P Pedce aé?rd’o HREY, i%%ﬁ? YSHCRRSPHs 8% ¢ he

t her mopl ﬁagtaaldomla/ MBh&e AayRMoWTRhEARRLE ISRy lRGh M RE, PRYRTRLS,

ol i goners, " prepol yners and/or hardeners used to form the pol ymer particles.
15[ 0042] palpethyivinyt ecptatel cellblesaidosier, pelyapivise pobnpcalanitriia pbbdmidme or nor e
non- cr oss he ext rag

Coer cor Satyak MRSt oI R Cot IEGRIS pflyEle! PON b IR BR, Aalophit °ar 1 ows
t he chenpaaﬁnlaaqj@tyemnml&é gb%glu%tharfer payﬁhgzh@bne@ﬁroaee RIRseyl chigidepbi | e
|

chenical may be chosen to fuse out rapidly thin the fornulation

conckht r palgpropyiene pihay axasectpolnyadsitionsbiop stlsorrleﬂd@eiﬂ kpohgrgasughhst t he

20agr och gB% ternatively

t he m)blﬁﬂghﬁ é%*@s‘ﬁafgb%%kghgggd&t bg) f |n1%e%ﬁ¥§ﬁﬁﬁég? y in the

non- aquepslgestaahidewdtisisp hasdlec foriade ihpatpating polyhick parcibieni Erdmplicf 6fises out of
h I f h f | a h I

or appl | BRH15 oPEns HGele VGBS FiSh o B5RPRAPS PR A DB AT P SIBry

subst ant hlzbie &l GRZAR! hdid\Rnbi2l gakeﬂtga?éhia%wh@a@taané figd ude

25surfactants, vents Igoners, yners, copolyners, acids, bases,

substhnt&whkmnwahaK} sol ubl e conpounds or substantially water- i nsol ubl e

conpounds. In a specific enbodinment, the nobile chemcal is selected such

that it has limted solybility in a partlc]LLﬂ%1 nQn aqueous conti nuous
phase, yeO3ghbrtheconiext therprmlémvsm%aw f3loalid grafesial tsangathogs t e, t he

sol ubi | I%%Bh eé‘bﬂt‘ﬂ?e"resft Qt%rtie‘(@ntn gﬁ% B%réb@toﬁé)@zﬁﬁ%tt{e%ﬁte?{é@ that the
e out 0

30 nobi | m cal 1s dissolve e polynmer matrix rendering it
por ous aﬁdllcatittlcmhd@art: hieerefotd noecdsaghyeliosentitlt bighepacificastade arca [t@p)ul&]y In

t t el h t
achi By ey dp BBt 55" S BBsrrel OIS G R HET AR GRAT AR AL | i on
the am ng qA8GGOURErBYAAL BBty MIP200H @000, WELR LAl fmt@ltsq;umel ncreases

at | ower pH The pH o -14- Sdilution in the spray tank can be control | ed
by i ncl uWChqomlﬂhh mlldttelambs peliesidticlgmingsoleide cotaide mleonb@bﬂ@fsltSe@r
applicatjon the ventu econes, neut d th rate

i ncrease tBelrﬁqtuclavrana]tt Fv J“gna\l? TR OrW&f‘trsW heihen e gllmga[tl &8s acidic

groups Ogtalsitifedn aﬁﬁlasntahasbda{aaﬁsoIleT firh &t WRs@ibetihgi@h p@ag&alth vi4¢y can be
further adjusted by choosi g acid or base groups of varying respectlve pKa

n
or pkb vhalews Notell poldeidy] sphidsareeblerto sigbibiar Angiven per abimroBciblegiaiisent

rel ease o) or porating
Croso | 1 ML E SRl 6 MSREET B RNZSENER, PP TRk ety ot Pon

di | uti oncdllid water the polymer matrix partlcles hydrat e and expand so t hat
the matri x becones nore perneable. In a particular enbodi nent, the
15cross-1inkabl e nmononmers are glycerol diglycidyl ether epoxy resin. [0045]

The _non- R3Pak bpkahbs, okl s e A alndcReh o AL aRR T A RAS fofFineoptT onal |y

be selec erformas a surfactant or” dispersant within the |iquid
di sp¥rsi dmparmdcsehd rpatm cahat furtheusemdradlled byelpsamlﬁlomhbmbmrqmadomgmhuh@m cal
conpositlons of .the resent 20|(W@9t|on If s i S _manner, the

robi o cHom PR o FRamr i S P gs BRIARIGE bafer i ol

circumstances the same non-porous particulate mineral used as a diffusion barrier within
the dispersed phase may also serve as the colloidal emulsion stabilizer. In this situation
the particulate mineral must be added in two separate points within the preparation

35  process as described below — firstly to the dispersed phase concentrate in order to become



particles present in the dispersion concentrate and thereby stabilize the
di spersion of those particles. This behavior wll be observable in at | east
one of thwofReollBWNng ways: the particles will be distrilparas2émasmssiual |y
rat her than as agglonerates within the dispersion concentrate when observed
m croscopically, the viscosity of the dispersion concentrate 25w || be
reduced when the mobile chermical is ad#ed, or the particles will have a
greater tendency to remain.within the di sperse phase jnstead of being | ost
Do the cBROPAUHS™ A ittiles e diinrac et candioRgeshan tHeoLr o

pr epar edeonfehadil s ctiirieblagiPPhid enaliem cal s useful for this purpose

i ncl ude copolyners of an a-olefin and an Nvi nyl pyrrol i done such as, for
exanpl e, al kyl ated vi nyl pyrrolidone copolynmers such as 30 the Agriners

(e.0., [ (r).,AL-22 ..bas on1-et henyl hexadecy.1- 2- pyr ol i di none)
Fnder naoR el dabuier afBodiBRR G e Bri b P S SRR (s R e 4
a- ol ef i nthargn@idoys pRGc d) 3 @he S#6thetical fyQlcti RXMFRIdEnAIsBbUARIL4 t8f Croda Corp,
or organosilicon surfactants such as Silwet L-77 (Monentive Performance

ChemGal dippersedglid phargAg s sush st sehwmdinbenll of theagirsheraigalbo agfivei qui d
di'sper si o GROERMLEAL R GOMRASLI QR oflscLf BEEAENI hBXERLAAD: RAFRr | se 2
m xture of polymer particle gach con ai ning one of "hore & han one cheni cal
agent s (esancihuas hasadrmse bttt al thy agctill veadilydeableantdpterne wieter af t he
chemi cal agent(s) is contained within the same aor, different dispersed phase
pol ymer Eﬂi?l?liléll nen-agypeusdiund Mgty dhip pritstian &y speellip rgwsheaicl e 1divept i onal | y
i ncl udes; ¢ ijM' Qﬁﬂk / e descri bed
above, sﬁlﬁ%%ﬁg?Iigﬁﬁﬁgﬁeniggﬁmgg nﬁﬁ§%“§g§ ?6%$§%§§§&%§§hghgf@ferent
rel efse parofion encflfpentafaldoynpeanh(in €spesst) the agobhanidalpativedngrbdis® offey have
different particle sizes. [0047] lLn one enbodjnment, the npn-aqueous liquid
i sper 1 B CROHEEhEPRE EOTRHODF EPUHEOTSEISE AES [ dBuREoeT AVBHRI B conpr i se. a
sol i d phaggrimglyhtefBipatseli sblidphake 8 Kiidedsciil SRANASEoinue pakyRper i zabl e
resin polynmer particles conprising a colloidal solid material at their
out si de surface and containing at |east one agrochemcally active
i ngredie ere the an. particle dianeter. of, su lyner particles is
gener al L83l BirSelst i SRanER L GntrilEhs bt SRR B R St o 1
t he 2(BNgeorftihasslphase2dAnclpdy: treeoleaml distilAtcks heg2@bleani@ssifi¢oddodls, 100 and
especially in the range from2 - 80 m crons. [0048£ The term

&

" agr ochewictlatsd eeiable ailsgicBagdprraffing lsydsoqagbans évick 4 S QAMIRDY.dPogi cal
conposi t| Sy th i i i f i in

kil ling, é’%ﬂﬁ’&?h?@ﬁ%‘?ﬁ%ﬁs’ ARG HEREL ﬁ@S{i’ h%ﬁéefsb%ﬁ%@&%ﬁg‘é@?ﬁ%ﬁﬁg&dﬁ\e@s, such
as, pl anidyentsbtdog Pio€ @ or 2soviecarion Gaunics thercalk. ghsoncfamitgidim&acihe miager- and t he
i ke (such as_pesticidally active. ipgredjents). The term pmay al so apply to
conpound’énrflﬁaltb%ae?nﬁ%ueé?&f RN tE? %{néow@aa%i%@é adoiP GERPEAPTof ot her
actiye cgipeunds. The term may al so apply to conpounds that control the

growth of plants in a desired fashion (e.g., plant growth regulators), to a
conpound which mmcs the natural system c activated resistance response

found in nt ecies.(e.qg. | ant act.ivat or r o a.conpound that
reduces. (B RySTES Febiubian e R rdiiditeutall o s ERF e u: o
than onephasc By 88 8MstantiiBy AAfPHNSHbIR A YhedShickEof tAY RS, $heefn

i ndependent |y present in an anount that is blojoglcally effective when the
conposi t isuhstargiadly wateramispiblaleeeass ampn-agwecas sigindghatdorned asreglefhidequi d
carrjer, e. g, ter, and applied to the .n d target, e.g., the foliage
of ékglaWﬁmgPﬁ?%%H%W?ﬁE%éHF%B@E%im%PB %5Tﬁvésgyggbnsitive agrochem cal ly
active ingredients are those which are liquid or solid at anbi ent

tenperature_and are subject to a water-nedi ated. degradati on such as
hydr ol ysi®®37bla anathes smbadiment drsnan- aicowodifnids swiohlg dor use ékthggantinuous

rearr a”Q@TﬁggE) @r@g%t%ftih%ll Ya -iﬁhi&?@h:ﬁﬂfhite B QL o%’ﬂ?é’ﬁlklérﬁioﬁloth%@&%{ . These

mat eri al are € Cco n reature I's soneti nes noft asible to
suspend tubstis by weatérhiemils¢ibwd hesanamn dow-beions liquid that forms two phases

35  when mixed with water at a concentration below 10 wt%.



10f ormul ations that display long-termstability. [0050] As used herein, the
term "degradati on"” denotes |loss of the active ingredient, i.e., the

wat er - solwbl2ei1/vsat7er - di spersi bl e or water-sensitive agr@echaseealoj41das a
result of contact with water. Degradation can be determ ned sinply by
measuring the anobunt of 15the active ingredient present before and after
contact with water. [0051] Exanpl es ofl2water-sol ubl e, water-dispersible or
wat er-sensitive agriculturally active ingredients suitable to be

di st buted within the di spersed solid phase b) in accordance with the

present jopYgNSRhntiAGY WaRr-niibRmenAghedus MyhRd shitibl2fr Leinaky phenoxy acid
esters such ‘as cl odi naf op- propargyl, pinoxaden; the cyclohexagedlone oxi me

her bi di cemtioueds phascd)entiods, her expimgles pfopylept canberate supbrrsdEFESORs G-ur on,
bensul fu . ~Lhlori ouro chl arsul furo i-nosul furon, cyclasul famuron,
ot hompt SLRRLHER S S Ber- Pk e bl oref hah b e Bve R Fishifene

hal osul f gipesl, trieﬂﬁfmlgll}fdé[,%pﬂ&ie || dipto pilen RIS €S UrfpkdpencBifcdu| f ur on,

ni cosul furon, prim sulfuron, 0i)rosu furon, pyrazosul furon, rinsulfuron,

sul f Yhet btplsne glyreloBenyieneghycol pid eolsethylanoalycelp hagng £ madecular pyasgi @f on,
SriEl ¢ . _ el
hor bi o b B 440; wh el oy QA oL 4l pRBYICHEERRoN ntcf BHE AL BL (109

as cl oqupmpolert gliyexiydiacctaid) eristegphogiiang cthyl lasect; gaindashisyolucamet i anmet hoxam
[ 0052] O her ex of agrochen‘;))c(al active_ipgr nts suitable for use

npl es edi
Wi t hi n tWéter-mlscaﬁﬂe) AtcPhRloush priieaa Obwtrahzda%ﬁ%@aylﬁﬂékgél; By metiyaccor dance
with the i i. L 1 : ngi ci des
such as %ﬁ%ﬁ%@? %’o(%@%,ﬁ%ﬁﬁﬂg?%%ﬁgf%m ure@@lﬁle%@&fgé@glﬁ%%rﬁ*ﬁggﬁt ?Teer%gonazol e,
f | udisox omjuepusrawisitaqntiolpwiattr-npscblx Vistidalsed jn the opntoowas phase apiysrazsolhest r obi n,
t ebuconagzol e, thi abendazol e and t[i f I.oxyst rdgbi n; herbicides such as
acet ochl B 20 [5pS{ OpF gptio TPEhFmIgH]Y a5f¥E NP ne, azaf eni din, benfluralin,

benfuresate, bensulide, benzfendi zone, benzofenap, bicycl opyrone,

br omobut fdégﬂ Y S15R{ BRSO B AL, @H@ﬁ@{lg%d;re%&%@&&hﬁﬁﬂ%ﬁgﬁﬁﬁhﬁmk higﬁilatlfs@&“ f os,

butralin, butylate, cafenstrole, etamde, C dazon, | or pr opham
chl or t hain-tte nettimpbys pHakoa) ikifiel by wjscblawdb m-agdrhny hll pmipertemkylnianpthet omazone,

clo rop,. cl.oransul am net hyl , .cyanazi ne, cyclat.e,. des | pham desnetryn,
Gi o BDCR PSR TR AR o S B B e e T LG s FATE P

di met hengidséa) diaRRIRRBAISEhRs pdlyekiiyl @¥ dhool ﬁm@% g iidlecip RRnaaBovedi t hi opyr,
EPTC, esprocarb, ethalfluralin, ‘ethofunmesate, etobenzanid,

f enoxapr dpued 080 andiis redxagd mgheliguidsiate befarmansthe dempéditerptap- net hyl

f1 ampr opg b SPREQRAure | UaZO! ate,

25 [0040] In one embodiment of the invention, the dispersed solid phase b) comprises a
cured resin polymer with sufficient hydrophobicity so that when the concentrate is
emulsified upon dilution with water, the particles of such cured resin polymer matrix
continue to protect the water-soluble, water-dispersible or water-sensitive agrochemical
distributed therein from exposure to water in the diluted aqueous spray formulation for a

30  period well within the acceptable range for such dilutions that are to be used for
agricultural spray applications. For example, in one embodiment, a major amount of a
water-soluble, water-dispersible or water-sensitive agrochemical can be protected from

exposure to water for more than about 1 hour in an agitated spray tank.



fluchloralin, flufenacet, flum clorac-pentyl, flum oxazin,

fluorochl ori done, flupoxam flurenol, fluridone, flurtanone,

f | ut hi acevormetimgli7oi ndanof an, i soxaben, isoxaflutole, | ®c&aisko11lo84185 on,
mef enacet, nesotrione, netam tron, netazachl or, nethabenzthi azuron,

met hyl dynr on, netobenzuron, netol achlor, metosul am nmetoxuron, netribuzin,
20nol i nate, naproanilide, napropan de!3neburon, norflurazon, orbencarb,

oryzalin i argyl., .oxadi azon, oxyfluorfe bul at e, pendi et halin,
pent anockg ] st SEeA BN R SRS TR & L LR o HBSGHER,  pi per ophos,
preti | achl8thenREQ LI, B8 TusES St @Y olyREGIBEQL. THUFRSh¥RicaPFRRIEAOT |
propani |, propazi ne, propham propisochlor, propyzam de, prosulfocarb,

pyr af | uf Bamghhrgmulsiied pobigydr papielesn therrpray, tamis panr kezastiystasi forpyamblet b ar b,

pyridate, pyrim nobac: net hyl i ncl or siduron, si ine, sinetryn,

DY et ol attpik RS Rr BB e e BBiies B BhbPRnERA Afse e baci 1
t er bumet @ffive igfrbUEdYh 8% fiymETHRWH ¥the bHan Ydnkidigersidr) tdzaigphal t hi di azi m n,
t hi obencarb, tiocarbazil, triallate, trietazine, trifluralin, and

ver ndl at @clusiopof aperporoas eagicylat rinceds (88 ddiusiorbardgrehin dhgpelymer

f enchl or = , | fl . i | .30

i soxadi f@%%ltg %éﬁgmﬁeﬁoﬁ%g%%% rglalf%rreea%gﬁo%%sbg)ﬂs?@g‘g}r’rt410%%%?1638?1 oni um
or ammonindluadagt moenonedrs, retigempist prepelyarpyinddirdiatdehcra ndedboebet thcpdlymer

i nsecticides such as abamectin, clothianidin, emanectin benzoate, gamm
cyhal ot hP3HCIe$-ni dacl oprid, cyhalothrin and its enantioners such as | anbda
cyhalothrin, tefluthrin, pernmethrin, resnmethrin and thi anet hoxam

nemat i ci des such as fenam phos and aldicarb. -18- 5 [0053] Additionally,
vol at3 | e[0f4?2 bmhbmsiregdril ythadtspareed pigsedinealscsinsudh oas ot lhoseonkdrbissa vapour

pressure.of at |least 1.Pa at i.ent tenmperature are al so suitably

Bt r appetiishTe meS T 5By Gl sh 22 U5} g b shordisah B h S Ut R ai ent s
i ncl ude Mels@tdnld8rsnepBrbiCindaRartiee thad®lldvRE Y ChBhieam Lent (TRAMKE ouPHbAGhe

chl oropicrin and 1, 3-di chl oropropene. 10[ 0054] In one enbodi nent, the

active i digpasidarhase. i Thetthebitcothicimesd osty pabescrdy dise put tapidéy withinghe a

sol utiong _an, enul sion, .a mcro | sion, a . mcrocapsule or a rticle or a
fine par Oraistoy soesBtraG e oo i Y OGRS Shrotaus B S ar ¢ cle i s
one Hubsi@othealital ismpldiereldabanupdaexgbsma s wasr. Afltctgivelglthdmpbily meri ¢
particles of the dispersed phase, such that a plurality (at |east 10) of
acti ve i ehprden amy Ysahosqn tadeof Empfed 5plgbdiae in thapen-eflecoys coHimuess phasper sed

phase, i -partd i i r than the
G monsi oener i BRI GREPRUNAL oA A Fri Al SIS 0" e
t hat eacforpalayioe hacbqrardilutiden eand ar mgpldlty itatdrgwl@ation,soitig tiedi ent
particles. [0055]  Further aspects of the invention include. a nethod of
pr event | HFOTICUEHHERRNRGUPHT AR R EXerhH B taﬁ%@é#ﬂ%@%&%@lﬁ%l ud, and
reguati ;ﬂﬂfala{a?}&'f Tcﬂ@éﬁ‘% B1iDYmélis! wlm&ﬁ%;ga!@%t N 2Bfds %@&?g‘ﬁqs?aﬁlﬁaﬁp%@ﬁ' tion

witha surtable’liquid carrier, suc er or 11qui ertili1zer, and
appl yi ngsdaleble hempdams or substntiaiy water-orsolubbumngeuddsilr @specifive f or nul at i ons

f th t i ti . i ned | ti fl
oppar at heririebn gy 3 e Rt R Bact bR PR tno hol di ng
taf f1( i garti@sibi dRdadu@bust ddRtifidudtHBEDYQGMEH dildBor POBAL: FKhep RQRvAGIBRUS

| iquid di spersion concentrate conpositions can be stored conveniently in a
cont ai netargot sita, Wiisi sotubtilifeys higberpbanr withinghe dispgreign concenivats swili gt thel i qui d

carrjer |s,added .pri.of. t pplicatiaon. 30[0057] .The advant ages,of. the
mon e BT sk R bF Rl bR o RSB BRERISlink
the active ingredient to be released.

[0043] In another embodiment, a pH-sensitive release of the agrochemical active is
achieved by creating a polymer matrix with excess amine groups. On dilution the amine

35  groups hydrate, but the rate and extent of hydration increases at lower pH. The pH on



the present invention include: storage-stability for extended periods, for

exanple 6 nonths or |onger at roomtenperature; nultiple agrochem cal s of

di f f er entwphysi/sal7ost at es may be conveniently conbi ned PaOTAISS@@n3ilehs of

nmutual |y conpatible solid particles; the rel ease profiles of agrochenm cals

may be flexibly and i ndependently controlled; sinple 35handling is nade

possi bl e for users because dil ution i-34made mnth water, or other liquid
ier, for preparation of tion n1xtur

-19- a I|c duce
doqr aas biicBiin gie orBLERE tarbaBbISERY fof Rltmihit ﬁ%ﬁ‘é%F%sIJi’ﬁfth?% of the

suspensi @ sbHchR bt bRERYHD1B4tiANHE leészﬂ’c[laH}I PRoARIAO | AN EhcGRRaRARl! Y be
resuspended or redispersed with only a mnor anount of agitation and are

not sus cfelpteiamSe Alwnm@atleseew@memh@mms Icegabedrvitls cxpasieacidie Brofups of dtheter

sol ution 0 on ,of at i on. m Xt The. rate of
Sopl i e pesks TP RS bRl of BB o1F R ket B Riner Sbden ) ek nmer of
factors am@byﬂme@nn@@bfemgm@ﬁ%p&ﬁmgﬁKng@(bagﬁgglents chosen for use, the

identity of the pest to be controlled or the plants whose gromh is to be
inhilted and the formul ations selected for use and whether the conpound is

to be_anplhetin iofigh LAGgRAL e A5 Mo lOBk HPLPSEAE i BRBTERLI O AS @

gener al an app cat|o g active
ingredieﬂmmeemyheemﬁﬁﬁmjByﬁmo@@bMﬁgcnmsmmkMﬂenkmbmemomuzohmnﬁoo g active
i ngredi ent per. _hectare. [0059] In one enbodi nent, suitable rates for the

agr oc henh}@éwfyh%&quwwhgﬁhaé@P@HP@%%@WW fhe Rokemer QK iPgRicls ByE1s i ons are
conpar abj,&y é)&t%aﬂ(h?o ﬁéﬂﬁ&ﬁm@&ﬁé&ﬁwgw&@gxam Y ag'mulz?x"%r an%;ﬁbﬂabs for

products containing such actives. For

azoxlst r obsslidabldreompmdrs et gyceaoldaglgcidfl a‘tlnemrepdmz@smo 2249 a.i./ hectare and
Quilt T™M brand prem x of azoxystrobin (75g/L)/propiconazol e(125g/L) can be
applied at a rate of fromO0.75 -1.5 L/ha 25 [0060] In one enbodi nent of the

present [ooMSThORon-8robdlliki®le ﬁ@WH%Hﬁca!WYth@%d%ﬁ@%ﬁ&set&a Tthl'l phe pH of
the water used to dilute the conposition prior to use. If a solid

agr oc hensatestddyio atspipetiormiae p isaifadtant pr dispersant whidisdiciligu l$p¢€f51¢mg redi ent

30may be m sired par si,;ze hior S|on thin the
ool yrer  SPAT el (Reh B Ete BRI b RS RuPh b ph i RSP ERat) i

wi | 12(f or ﬁilvéﬂitﬁ)npmsﬂéetredniﬁﬂﬁs Mhapidi | the hvdile Thanisel Wil 4u8yrble thd Jukfagksiol a dry
state using an air-mll or other suitable equi pment as necessary, to

achi eve p#HBClgeRicpad prélﬁtdiw@?el%h cpacentigte Pdrtherebestahiliee thgdispersipnffan particle

size of ghoulo R 'Eﬁnﬁ% PRHTHE GRS apRUL LERLY oAEHIGotfor lglg%gagg tB%z] As

35m crons, re suita about m Ccrons.
used her girtiglet el bedlmﬂba@ﬂaﬁdhemuelay fayheeftli@cﬁs iag gloaneputey withie alnsdisfeesiamount  of

an agrochem cal tive conmpound whi dversely controls or nodifies target
pests or “PEgRIFAE aben glose gp\mlﬁr%@opwilm @e(vee%lty Hdhe @ﬁ%ﬁpg CORGENIHE case of

herbis! desi baredlQI KAl hiooAE ERGAICNIS ARRUNG thé PartiRE WHTRIAL o Plealdpr DI €1 de

sufficient ?or controlling or
tendency to remain within the disperse phase instead of being lost to the continuous phase

when the liquid agrochemical compositions are prepared. Examples of suitable mobile
chemicals useful for this purpose include copolymers of an a-olefin and an N-
vinylpyrrolidone such as, for example, alkylated vinylpyrrolidone copolymers such as
30 the Agrimers (e.g., Agrimer® AL-22, based on 1-ethenylhexadecyl-2-pyrrolidinone)
(International Specialty Products (ISP) Corporation), or copolymers of an a-olefin and
ethylene glycol such as, for example Atlox 4914 of Croda Corp, or organosilicon

surfactants such as Silwet L-77 (Momentive Performance Chemicals).



10 nodi fying plant growth. Controlling or nodifying effects include al

devi ation from natural devel opnent, for exanple, killing, retardation, |eaf
burn, al bwoizery13dwarfing and the |ike. The term pl ants PefTarsgotio3aBs
physical parts of a plant, including seeds, seedlings, saplings, roots,
tubers, stenms, stalks, foliage and fruits. In the case of fungicides, the
term"fungicide" shall nean a naterlaﬂ5that kKills or materially inhibits

t he proliferation, division, roduction, or spread of fungi. As
used e\rAtQ%r‘tﬂlﬁ]h‘Eleteé‘i dmf“iﬂ‘igti‘%iﬂa%taﬂ%ﬁoét 18 ﬁdxlrsé’elétﬁﬁtﬁﬁ’fmn&a 'ORRMLIOBS f ect i ve
to contr@tthebrésagq&ently@%m Hidt 4 @b QR p t)fgmtehgartﬂéeglesdmhta%ff?eﬂ@a is that
amopunt that wll kill or ?erlally i nhibi't the growth, proliferation,

di vi si onmoreetpmodumcthe@ncal egedpiseelasin @reqhgmlftallcfanuvmmgtﬁéren@f Haghghe As used

herein, t |ns t.iCi C shall nean a
et or 't 08¢ KRR 48RE0 5 EbEfined ORI Sirfion R e PR Bhei or it o
repr oducpdi9fer pdrtiSles, aad cah ﬂenfeeﬁtesch Mtﬁhdﬁbspdﬂtﬁclaﬁﬁtﬁdrﬁﬂy if@speat i vely. An
"effective anount” of the |nsect|C|J§? nemati ci de or acaricide is that

amoutt t ¢isferapt mobide phengiealpad@r palymper malidhag dqswebe@ra@nm sugdy bri gaghat i on,
d f
acar 1 s, e Baadf or Al tin Sl O R8Tk SHERCRo Ble. DRRERHG:RERRRRARE)

gr owt h", soljal dsplersgd phdde m@gtdvatdtﬁferent@@l%tcle siggul at i ng" or "regul ation"

i ncludes the follow ng plant responses; inhibition of cell elongation, for
exanpl e reduction in stem hei ght and i nternodal distance strengthening of
the stemgnall i dlitHoRfAERSHE of AudefslighidMhPotsorl QN fo Ract growth
in ornanentals for the econom c production I nmprove ity p ants;
pronif i oof thé phaetttttemvehnmn tomgl;lsa athdqrhawgnttltmfonumtﬁéimebtdlmdad |sespemd¢m a view

to steppin ronoti on of senescence of . the formatio f. tissue
onabl | notr PR el R PRl TG o o D BHER 4 Mstishos and
trees fopytg@k baricdand %&%hl‘ﬂﬁfgsat st BR dfgpdchemd@fiphbmbd @@reetent AR the

interrupt parasitic chains of infection; hastenin pening, with a

-21- 5 vinggn partlplpdgaﬂmquutlheolwwwwlclbylsrgewgilngeloWe?OHanlvm to one to
two pi ckj i nt ruptln od a|n NjydRi OU pect [0064]
| anot nirdsaBeriof: MRt e b Mo 280 SRRy ot o

"PGRI0 " faagéltraid ng00QAd eglegiallaﬁmmara@esmmacl mmscrtﬁse use of a conpositi on
as defined according 10 to the present invention for increasing the yield
and/or inproving the vigor of an agricultural plant. According to one

enmbodi ”E@)bggf ?ﬁ%]%rrHr“ﬁ E'ﬁenhlE'é{l 18 in Sgﬁﬁc t“Ye%tIs'té( %9%& bidfichl °. e

for inpr eranc agai ns stres ors suc ungi , eria,
Vi ruses esmpoitions,ssach ss thiost ddseglssl He&ﬁh Oxlsicls uxetef&etltfnemtkllsmg,q&svennug,r i ent

stress, cold sfress dr oug g (P ﬁ%ﬁ (%Hfss and/ or salt stress of an
agri cul t?ifr%)lntrﬁ liggithe %rgwflt)@ H1eH %%?Séseﬁli Soff a%t&mlteeaﬂn&? rates relative
to pyovi ﬁﬁ&go@aﬂgrﬁ' §185k lba@tferlQea,?lH'tﬁé gl@é s@af As claﬁfy &tig@posi tion of

B
the Invention~i's rou I ne ¥%r one of ordlna y sk |¢% In the art. Application
rat es wi ngredegnénd Toatdrmohay alss agthy ascdrmoellnd@ﬁla‘pmt tis pdjeesity ©,promaietthe

condltlons r an rowi.ng conditi as the activity of the
o Chou O B B offep B RPL Ui e B B ity tebinoypds

restri ctin@n&ntbPRE Growih fiphneiniaitsi&l AtEsn 8. 80plhht droRHi feaRiRohRM cal
conp03|t|ons conprising a) a continuous, non-aqueous |iquid phase

opt i onal ¢qmmnﬁmls¢ln@1ratcs t@agiturdrﬁestagmmq’qemeda¢sn%tatmtr¢91penserfgweiﬂne nt (for
exanﬂje in the state

enul Cmplant Spedies (e psta% & ot Va(%org1 L uogeltpcgorgri 50811(1)1|d ta{t 2l fe %hytgteorx%I r%glposnlélec h as
to a herbicide (e.g., safener). If more than one is present, the agrochemically active

ingredients are independently present in an amount that is biologically effective when the
composition is diluted, if necessary, in a suitable volume of liquid carrier, ¢.g., water, and
applied to the intended target, e.g., the foliage of a plant or locus thereof.

35



m crocapsul es or fine particles); and b) at |east one dispersed, solid
phase conprising polyner particles prepared fromeither a curable or

pol yrer i 28ibl2e1wvsgi7n or a solidifiable thernoplastic pol pegErUS2eth@saBH t he
outside surfaces of the particles conprise a colloidal solid 30material and
wherein the particles have at | east one agrochem cally active ingredient
distributed therein. [0067] A furtherlé&spect of the invention relates to a

dilute a spray .conposi.tion for .combatin ests or.regul.ating the
o ont o0 RE AR RN RS R el b S B nea S TR S hisGRS iatiiBbus phase
conpri si Qidat SiblcAPlcthpel At dng @fe@uﬁﬁct DUCPatBS MA@ RH debraBatidrnkdcllaf ertili zer,

in an anmpunt sufficient to obtain the desired final concentration of each
of the alkydrolysisraidadioandehalogendtionspymshcleyapn Hetkomn repirangenicabatd one

di spersed, solid ase, conprisin ol ymer -particles prepared fromeither a
cur b1 o SPesBgar gFAF ST TBh eSO P! RN et ReFR Bl Gt 8 Opol yrer
wher ei n fhRirOthasit desopistihRs st Rhsibld@o PapbhEbeSsoPIhtEen Vak®hhPbbtain sol i d
mat erial _and wherein the particles have at | east one agrochem cally active

i ngr i efermylagipns that displenwneiterm sakylity. c) optionally, at |east one
agrochem cal ly active ingredient dispersed, dissolved, suspended,

m croenul sified or enmulsified in the liquid carrier. 15 [0068] In another
enbodi mefiin50T Ae usdiMendin,aie teematdegrataion” dehatéssopasitheadatk iagrediont, RER
conposition for ultra | ow volume (ULV) application coppri sing: a) a
conti nuo Wsﬂ@ﬂ@&wﬁ@r%@e&“@apf Wéﬁer-é%}swﬁtagr%gﬁrﬁ&ah ap Pa%SHﬂﬁéi nt above
oSG T AR FHEL ISLE00b0 APEANA M SSERA, DEABhnESRGRTIREF O Of
each of 20t he éct\?ve in&r%ehglnentcgpllsn t%e UeLV CB srliltziﬁonn;lgml}) atu Feast one
di spEr sethe astivd idgpldraepresmp befoiraapdodicy nertagavith wites prepared fromeither a
curable or a polynerizable resin or a solidifiable therenoplastic, wherein
the outside surfaces of the particles conprise a colloidal solid nateri al

and wher RiOBl}SEEarﬂlﬁ_éi SN ASr- DAV e Abatb€diSher DR AWRGREMiGA doticaRtlaM
i ngredi ent 25distributed therein. [00 L The invention relates also to a
1

met hod f &ntive orgyeditnig switabpr te\berdlistnutpd witsin the disppscdfolidpdsg bphant s or
regul ating the gr h of such crops aid neth ohprising: 1l)treating the
tesi oo ApaldtfethRHLl rashl @0 IR e LR IR OO RN 02L% net cof sowth &
concantrat e CONPRSHiypRBIFGHRId Stedgsuch)ad clodifak §aﬂg9ﬂipﬁcﬁ§4§&_lﬂ§ liquid
phase, optionally conprising at |east one agrochenmically active ingredient
(in the st at e*sé¢hegtchekansdionc oaing hahidoes sudhi sspatisadom; such as an enul si on,
a mcroemul sion,, or 2 susgensi on of. m aroc sulﬁls or {i.ne articles);
e 'the sultonyl urcas such as azimsulfuron, bensulturon, chlorimuron,
chlorsulfuron, cinosulfuron, cyclosulfamuron, ethametsulfuron,
ethoxysulfuron, flazasulfuron, flupyrsulfuron, halosulfuron, imazosulfuron,
25 iodosulfuron, mesosulfuron, metsulfuron, nicosulfuron, primisulfuron,
prosulfuron, pyrazosulfuron, rimsulfuron, sulfometuron, sulfosulfuron,
thifensulfuron, triasulfuron, tribenuron, triflusulfuron, trifloxysulfuron and
tritosulfuron;
e the HPPD-inhibiting herbicides such as mesotrione;
30 ¢ the cloquintocet herbicide safeners such as cloquintocet-mexyl;

e The neonicotinoid insecticides such as thiamethoxam

[0052] Other examples of agrochemical active ingredients suitable for use within the
continuous phase a) or dispersed phase b) in accordance with the present invention

35  include, but are not limited to: fungicides such as azoxystrobin, chlorothalonil,



-23- 5b)at | east one dispersed, solid phase conprising polynmer particles
prepared fromeither a curable or a polynerizable resin or a solidifiable
t her nopl a&0i2011/MhEpei N t he out si de surfaces of the part PCras2conpt1dsSe a
colloidal solid material and wherein the particles have at | east one
agrochem cal ly active ingredi ent drstrrbuted therein; or 102)diluting the
concentrate conposition, if necessary 7in a suitable carrier, such as

wat er |I|zer or carrier solvent havin flash point above
550 3 n Caboatiicaboraes SR G RH: St PRE SRS PROE Trobi DRSBTS fon of
each of ﬁ@a@ﬁf&(ﬁh%Bueaﬁdzmeaﬂﬁarb%ﬁdazwa@ltﬁﬂs;%ysueaq h&srides 8adh 49 the
desired area, such as plants, the plant parts or the |ocus thereof with the

dilute smeaychknr uwlorsaomls ramrquns atrp@@ér,@]zafmlélm épmﬂtphlantbsnﬁdeefseﬁes to all

physi cal , part ant udi eeds sa roots,
Pober e uRRhid. Bingufidttb; o pdtetit, By BR S Rne AT E P b, LB e O e or o
to wher ebtbhﬁ)xphﬂiﬂiutdcﬁlo@ A B cfll butsmERs$) Betrelh, Uo@tﬂa[t@%af&@tr&l@()?l] The
conposition according to the invention is suitabl e for all methods of

appl 1&at sasbetamidgesitpadngpn fhi@emhﬁnaqjﬂ@rﬁ@rlﬂun@hylecl@oﬂlw@l Y daanetbyl,
appl i cat &18&[ethg,ﬁﬁt CBHBE%%” SBP%BFJ%SL%Hn%rampl%éﬁlyg%gé’n%?ﬁ]&ag}é cfed dressing.

The co ns’ accor I'nvention a or pre- or

post - ene&gemﬂqma@mHum&mwﬁn$CMcb@nbﬂﬁhﬁﬁﬁ&m,&5K@QQ%2¢cmmemaﬂﬂ@ositions
according to the |nvent|on are suj tabl e especially for c atrn and/ or
prevent | %@1 edrynpdigiedisaagtd G%?tmnamli nhe dingfraniige, diggyeib aglfgﬁ gr owt h of

such Pl afion P £6 76! S RLAPEAMuLIA! UhoRhARLS. dOEhUARg.GRAN ros C&Eﬁa' s such

as barl ey, rye wheat, cotfon, naize, soya, sugar fruits,
berri%ks, fmuXeqaxoprgpdlﬁ,bﬂeemzafmdméhamprcaﬂnmﬁ@eﬂangylmpjbblsapnbpyh rﬂilaoné:te,

conponents .used inh the c tion of .the inve t on, ca appl ed n a
Cor oty et st e o RGP P L ottt Do PRy sERBET !

concent r At jcARS flurtdiéhe! BlRarAbndML G cbNA ATRASNbFANS0 AR ai@cralan%rw Il depend
upon the partrcular type of pests to be control l ed, the degree of control

r equi r edlenamld htltm@ntm engceandesn’etormednotﬁmatpqm mfé@maddor mephpbesitioz8pn.Cr ops are
to be undeﬁlL od as i ncl ud@ hP)hose cqg S havgmpeen r ender ed
S

whi
tol erant to Herbfe |n&ee Bl THEY L] et(‘”e“““gOn ALSOH8s | EPSPS-,

PPO-20 AQ@aﬁﬂatartﬁpfd'aRinb Nhuplkd a6 69, nb%r@@nwemxambrmm@ct&ymlnbr eedi ng or by
genetic engrneerrn An exanple of a crop that has been rendered tol erant

to i m dag®idigigHeexadiazgn, gxyHyerien pewatédmém@tbﬂm, persenpsalor grethoxamid.ng i s

Clearfie have been
rendered£%ﬁ§%¥§nfEE&Hﬁ F%fgﬂ&&%&g é% F@ﬂ&Ph%ﬁ%%%#ﬁhéBﬁg ods include e.qg.
gl yphosapefluaind, jgbmtosa) mahetrye,quepahtor,rmomﬂyaroipezlheq)r@ﬂmr ci ally

avai |l abl e under the trade nanme ndup gdyo nd Li bertyLi [ 0074]

Crops ar BORISSE! ¢ PERYGHRIGF S8 Oagf bRY'AGUICATEY bR e a D 8B W #-ender ed
resi an | r
! %rrazjogiy?éﬁ Pgﬁm&éhrb' i % S%nﬂﬁdﬁ& n?etf'?ﬁ (?Bﬂa@%lcﬁﬁ&tﬂ%ﬂﬁazufré)

exanpl e maize si stan pean corn b Bt cotft'on (resistant
t o cott osimisolyh, Sfoeetulzic)nl(anmledtﬁmeBsulfﬁmtraZMStebutem, stbathiurbn, t&bkat,ado beetl e).

Cram) oo Bl a5 2 1Eaho L RS, INET o R0 MO (paRtt Seed)
Egu ; ;/ E?Ih gdék:%g‘tzazﬁ%bllﬁécth@fakﬁe EARFNE S Dferfdlite NBorbiRlde shRASABRELagd| ant s abl e
benoxacor, dichlormid, fenchlorazole-ethyl, fenclorim, flurazole, fluxofenim, furilazole,

30  isoxadifen-cthyl, mefenpyr; alkali metal, alkaline earth metal, sulfonium or ammonium
cation of mefenpyr; mefenpyr-diethyl and oxabetrinil; insecticides such as abamectin,
clothianidin, emamectin benzoate, gamma cyhalothrin, imidacloprid, cyhalothrin and its
enantiomers such as lambda cyhalothrin, tefluthrin, permethrin, resmethrin and

thiamethoxam; nematicides such as fenamiphos and aldicarb.

35



20 such toxins, are described in EP-A-451 878, EP-A-374 753, WD 93/07278,
WO 95/ 34656, WD 03/ 052073 and EP- A-427 529. Exanpl es of transgenic plants
conpri si yoanH/Br170or e genes that code for an insectici gall/usesil®saste and
express one or nore toxins are KnockQut(r) (maize), Yield Gard(r) (naize),
NuCOTI N33B(r) (cotton), Bollgard(r) (cotton), NewLeaf(r) (potatoes),

Nat ureGard(r) and Protexcta(r). Plant1érops or 25seed naterial thereof can
be bot h ' nt. tq herbi.cides and, at the sane time, resistant to insect
feeding (03¢ baddtiondpanegtfiseraEnteyy sy RRRRENS VObetIE Habe ¢ he
ability Iza%oﬁf‘?r’e@s%%e St QREr Ph 6 Aabict¥RpRLREEAR aWBIshBaA) chbSpe@iBthti me
being tolerant to gl yphosate. [0075] Crops are also to be ungerstood to

i ncl ude dikpgecduthiashb )arkixaoipicaiof euchnactizo ingoedients inghide valatilvowsnagicides eedi ng or
enetic engi neering and co i.n,s0-cal |l ed .out rait e.g. inproved
I ornge SR AR Re R iBode: SRS b i bbb Er ey our) " Too7e)

O her useful plants include turf grass for exanple in golf-courses, |awns,

par ks and roadsi des, or grown comrercially for sod, and ornanental plants
suchlts F0§hkhsonsrendmdimddsthe actps.ingredigutz 7 thercoptingass phayeanayr eds g | and on

whi ch t hﬁ%t%l&rais%ﬂ%?%naglse@ﬁﬁﬁo@raemﬁwe%g%org ragwgpcggﬁgulé O ey\@%rﬁ etopg ﬁ%QEdS of

those cultivate ave ‘been sown, an ar eas and on which it
i S i nt enpledcltoinghovoritdra € tieipredeusinechtiphamtiae pAOERAY 8lc Wbk@ntidbt dnvatler
i ngredi ents such as herbjcide, plant growth regul ator, al gaeci

: ) €,
fungi ci dan thecdimepsiprse! the sqlidinebymeriegzartgles fdhe disasrsed phasc.suchthats de or
mol | usci g fe: I fOre L QRS i nvention or
Ty Do aHed e K B ek e Tl R ech PRI 070] “he
conpbsi t dispegsanifphiake wheiean b inon-fimayaftigie ihene oolyplighktty ohdler thanghe additi ves.
Such additives include.thickeners, flow enhancers, dispersants,
ol 1 11 S O e ST RIS C DR PP ABROS PAGCVBB L P  cants,
fillers, ;géiﬁrﬁl%fic pantlQonRNRNNSy a AOPARIVE IcABRPARRISG, adj uvants, evaporation
retardants, freeze protecting agents, insect attracting odor agents, W

protecting agents, fragrances, and the like. The thickener may be a
20conpou t 1S solubl.e or able.t wel | i ter..such as,..for exanple,
ol ysacomtor bt «SR R et g o i meial of BisSFyudiiitaPRaid such as
RHODIPOL faftatioXaif hhansfeuizh biRpeds, and C¥gandik lanhNd)owth @bgﬂaﬁﬁ%e& argoit f or

cel lul oses; synthetic_ macronol ecul es, such as nodified cellul ose-based

pol yner sconsentiataeeiprapitianekith pawitablg iesd carpar el s voHer adiquiskiertdivct.es, or

at t apul gj f teet] yl ene
Gl yeol , “HEBORIRE UL B REL\GERAT IR o Fhe KB RREKATh Spr St

wat er - soingbihtensahy dssbe borainsdh icontihliousi fttey agardud with wartdred bprhene gl ycol ,
tetraethylene. glycol, urea, or mxtures thereof. Representative anti-foam
agent's afRPIGHISHBEMRING; U b0 hlfingfeyl eararreg6Ph/ar ABYRY PEdUEk anes,

fl uogpal i phatic esters or perfluoroal kyl phosphoni c/ perfl uoroal kyl phosphoni c
acids or the salts thereof and 30 m xtures thereof. Suitable antifoans are
pol ydi mef0@y6EThorxenagicosukiquiddispogioGeonéantaie)cofpbiifionnead, beAtdred oam B or

R O R e

liquid carrier is added prior to application.

30  [0057] The advantages of the non-aqueous liquid dispersion concentrate compositions of
the present invention include: storage-stability for extended periods, for example 6
months or longer at room temperature; multiple agrochemicals of different physical states
may be conveniently combined in dispersions of mutually compatible solid particles; the
release profiles of agrochemicals may be flexibly and independently controlled; simple

35  handling is made possible for users because dilution is made with water, or other liquid



-26- 5 [0081] The compositions of the invention may be used in conventional
agricultural nethods. For exanple, the conpositions of the invention may be
m xed w twowatier37emd/ or fertilizers and nay be applied pcaarsergesnas and/ or
postenergence to a desired | ocus by any neans, such as airplane spray
tanks, irrigation equipnent, direct injection 10 spray equi pment, knapsack
spray tanks, cattle dipping vats, farn?equi pnent used in ground spraying

(e.g., boom sprayers,. hand rayers), and .th i ke. .The. desired | ocus may
be 90T | - T s PHHtioR T AR Cp D RBpy e TR STt e TG ont
i nvent i OfutRE §ndrOMHEnts rbdRIc8 REttITRIITRSs R crRIRAHEINB I totafd st RAIERHoRNAS €

polynmeric particles containing chem cal agents, which are described in a
manner whenpdsHionk eacersHy balkesaspented errediapgrsasivitluprllylayminot ameuntredr edi ent s.

Each nmethod .results in a disperse hase that. conprises l.i.d_pol ymer
mac i kg TS 00y Be PR GREH ARG b LSRTE B R dRLl forbun o

t her ei n, sAutedlsIfer gHapars@dn ¢ appli@tioalmiaturdshe surface, optionally a
non-cross-1inkabl e nobile chem cal such that the extraction of this 20
chend&al fromthe di spersed phase renders it porous in a manner that allows
the agro ] I i nar-adi ) [ f: - b t he di spersed
phase, o@@?ngﬁ%%Maﬂﬁ%?yﬁ%?ﬂﬁﬁﬁg*ggﬁfﬁﬁwh3ﬁggﬁh%$?€8§%%6% &yhazlhydrate on
exposur enirabsr@f Eict@n thohele fort dxamiphd, thoacpes ingaddliantd chosemfvnney, thdhat al | ows
the agrochem cal ly active ingredient(s) to diffuse out fromthe djspersed
phase, a nf&pw? a??&rqstA)eﬁeﬂtr%éﬁdcﬁréhwlﬁ%tﬁ avhospgioviths idads intHitessddher sed
phase nofen|iRs l& hPuddId | SRl dolind il th & apPieifBitdeSdoil, [ 0083]
The firs{)netho conprisegfﬁﬁk%ggﬁﬁga#%g éie%s: a. S/Q%aring éka%gbersion
concknt r fur eodsyptiks soby cingmigaticu dpenghegl atidé,dastevanen agnloetemniacadfl y acti ve

ingrediept in n- agueous curabl.e |iquid. m xture 30Coppris] at | east
one. sui + Borel or 008 B RS BiRaRsL P et iRl sbheHEr 6 FBm SionRod

prepol yngfse grbdignger hiesrgof ), optionally where the resin contains
hydrophilic groups, optionally a suitable hardener, catalyst or initiator,

and one or nore optional conponents selected from non-porous particul ate

m ner al sy @t il S ARJRRLTT ShARdAOr (RO SrosSkinKkabLe TRBLE ENM) cal S:
-27- 5b. sﬁ?fin gal ﬁWSp r$i0h 2 ONCERT Tl Ed n 48V ﬁoﬁ-a&d@g s liquid
to aqdr oplté irfiedvedondpositid@Daicempamblenbitideidtigi rate@ bion 60 Middunene

colloidal solid as (Pickering) emulsion stabilizer, and, tionally,

cert ai n Biglueihabelsfar aewdasts cenfpiningssuchpctivest Far eampéa fampfles obragd f f usi ng into
t he di : i | . ‘ : | nki
e as p&;&?ﬂm%%wn% a{pﬁﬁgcg?tdar AR Siifom ﬁ‘?%teo 2tzétg6.r1./tgf:cta‘%£ Eﬁ&ggﬂ%@{%ﬂ&s I nking

or cure 0 e cross-1i e resin mx oduce cur er enoset
or t her npehasbdf zokestabirp@bgMBpregrcdnacdled 2550084 bl fygplise¢ apnchtoreffa@d i s

substantgalli identical to the first, except that the dispersion
concent r&te -Eodpha ses as non- aqueous liquid a polynerizable resin instead
of a4gross- linkable resin. Instead of a curing reaction in step c, the

di spersed phase particles are
[0060] In one embodiment of the present invention, a further component may be present

to control the pH of the water used to dilute the composition prior to use.

[0061] If a solid agrochemically active material is present, the solid active ingredient

30  may be milled to the desired particle size prior to dispersion within the polymerizable
resin (monomers, oligomers, and/or prepolymers, etc.) that will form the polymer matrix
particles. The solid may be milled in a dry state using an air-mill or other suitable
equipment as necessary, to achieve the desired particle size. The particle size may be a
mean particle size of about 0.2 to about 20 microns, suitably about 0.2 to about 15

35  microns, more suitably about 0.2 to about 10 microns.



15fornmed by a pol ynerization reaction, so that the resulting dispersed
phase conprises thernoplastic polyneric particles rather than thernoset
pol ymer i cwpantiyeies. [ 0085] The third net hod conprises wPh@/USedilodilng st eps:
a. dissolving or suspending at |east one agrochenically active ingredient
in a non- 20aqueous liquid mxture conprising at |east one suitable
solidifiable polyner dissolved in a véPatile, first non-aqueous sol vent,
and one or nore optional conponents sel ected from non-porous particul ate
m nerals as diffusion barrier and/or non-crosslinkable nobile chem cals;
b. emul sjgogbnds %@édche%&h Uhé Rmi ‘AgfRhEmRETP B MRB uABHER WSeahs HHdiathdu@t & Mean
dropl et size 25of - 200 mcrons, which [iquid al so contains a col | oi dal
sol i d asarg @reﬂ@mlqr@)dcf@mﬂommnnémm adyenscly annitrels oefroddie taygehwapiorat i on of

h | ati| f | si , f
about 3o et EhnBlot ik BIGRETF o i, BN SR bRRIE Rt Te bt yrrer

par ti cl esherBidh0P8Bctilb amboahitihitharihiocht OF h&bee wilFfi @éht GONFS Bfgtdie
foll owi ng steps: a. preparing a dispersion concentrate by dissolving or

suspkhdi mgdidying @b’f’éli g@ﬁéh a@p@féﬁém eampgifyag icffects mghuslgiadieviatior fragh- aqueous
curabl e hdbﬁléi @’% | o (ﬁé ﬁ%ﬁhf’i‘g '}&g%daﬁé%%agb‘ﬁﬂ?%lb%ﬂ&nsa{lv&rgﬁgﬁnﬁi

solidifi nore o

conponenths like| dat &dmfmm reders noailbplh;ys[mt parcudfatpdanm] melluéjng saaisdsefeﬂmgspn
barrier and/or non-crosslinkable nmpbile chem cals, mul si fying said

di sper si BRIBSHEMS tultess. stymsostalkhdaliags andArdiguadhe case aﬁ#e@gt%d% Wﬁgffmur opl et

o128 O runuiR DlAr AR, WA hhAiCodh 5rEANLAIAS o GoMT dal sol id as

(Pickerin enul sion s zer the emulsion to produce

t her Ifopl pstifaratpol, fivisiong rgraoduictibesor spa8 6f fungi. o@neu@dﬁmhlmmm termnhe di spersion
concent r e.is re red by: di ssol vi.ng.or, suspendi ng at. | east one

or ochen ol FRERE agieunlant PR SHEPER RS EIMEsULF Feiel dm t ur e
(prem X) ref:RMR" b HeTn@bidh E@MpoRNE iStbit AR Bt tHat FB RilISr rﬁaﬁ&@ilmﬁlbmbé e resin
(conprising nononers, oligoners, prepolyners or blends ther e?m) , optionally

a suit abgrewmlarpd@lrfelratlon,ahmsgogt reprodugfiian, at sreadsfch dgrafient pomberoytiiegial

conponent,s sel.ect.e om pon- por ul at.e m ner, as di ffusion
bar 1 or ) SHRIRRIE R FSTh PRI moBRRitifh ot Gafo%s M fiEn ™l o

sol ulg onthaf kifly speagtiany inhidis the SRHAMNProlobraaeH, %P%dhﬁﬁiﬁl Sr $pdead Z0Mean
droplet size of 1 - 200 mcrons, which I'iquid so contains a_coll oi dal
solid  insects, nematodes or acarids, respectively. An "effective amount™ of the insecticide,
nematicide or acaricide is that amount that will kill or materially inhibit the growth,
proliferation, reproduction or spread of a significant number of insects, nematodes or
acarids.
25
[0063] In one aspect, as used herein, “regulating (plant) growth”, "plant growth
regulator", PGR, “regulating” or "regulation” includes the following plant responses;
inhibition of cell elongation, for example reduction in stem height and internodal
distance, strengthening of the stem wall, thus increasing the resistance to lodging;
30  compact growth in ornamentals for the economic production of improved quality plants;
promotion of better fruiting; increasing the number of ovaries with a view to stepping up
yield; promotion of senescence of the formation of tissue enabling fruit to absciss;

defoliation of nursery and ornamental bushes and trees for mail-order business in the fall;

defoliation of trees to interrupt parasitic chains of infection; hastening of ripening, with a



as (Pickering) enmulsion stabilizer, and, optionally, certain suitable

har dener, catalyst or initiators capable of diffusing into the dispersed
uncur ed ovounpal3yrmeri zed resin droplets; and c. effecti rgTASE®ILI0B4185 ng,
cure or polynerization of the resin mxture to produce 25cured thernoset or
pol ymeri zed thernoplastic resin polyner particles having at | east one
agriculturally active ingredient dist?ibuted therein and at | east one
collojdal. solid nateriaL t their surfaces and that after. curing are

di spet se¥CVi® PHREUBRY S ﬁgﬂ'—v&ﬂ Clel TR Fg@rvgﬁ[t@@g%jo N Ripn di ment, the
di sper si RiRrRPARE ML BbE chsin B6SRAKBHs M¥c@ddi ng the hardener through the

conti nuous phase, after the Pickering enulsion is forned, so that the

di spersed phase prem x is incapable of curing. Alternatively a first very
sl ow r ea@0bApInraotden espectafircgelatisg (hlam) gdoevtldi, Splentsirowticepaletot't, APER’and t hen
a second. fast-cyring hardeper,.an accelerator or cataly can be,.added

hr ough TRETEUH 9, BEHARGE PIBCES $648 Bhacomeat Pt TatbtopGlithe

cont j(NUOkShPPRSEt AfveBlion IR iKlirSRBISRE yRIBSRY/ drSn®reisd th §thor of &9- 5s0_they
must be chosen to be miscible inthe continuous phase. The fast curing oil-
m sci bl eagrsutiernbplent. ns¢ogdbng foeartsyedmbmdimens ob el presshniayerdiomethiyveativeiopr opy!
am ne, ATCA(%ﬁr%niponeéﬁ%%-3 5 a-ﬁrgnet%%}cgclohfx¥lani %%. M.xt ur es of

har dener STARIONS 8BS EI BV oF LY 8RS BHTEBE (447 SUG068EH 1 n one
enmbodi mewdcterfah @irGcs PRA/61 BBe ELIHEBRE At BtotsSsubk 8PREE Skrdy, @ gtrassPeddd X  of

t he di spersed phase to a prem x of the continuous phase, wherein: 1) the
preni x oftrasharenghparesed/Yibse and/oppdpireassobin arentpibphit h a hi gh shear
nixe£: at |east one agriculturally active ingredient, at |east one suitable
curabl e or polynerizable resin nonomer, oligoner, prepolynmer or blend

t her eof , [(@6SUThaklltibbbangiditetion eadsatlysic rprovitdinigat desiredlevel pifipostadidal

non-crossl i nkabl e nobi | e chem cal,. and an optional particul ate non-porous
mi neral 2VEY PR AFERPAsHion;of the inggntionds fyulias forone ofhardigty siHlldudheihse i s

pr epar ed - bl | i hXeH F WGkt h a
col | oi daﬁpglé%:tlgﬂgag%me& F%?%Y}lgsefdgils i )z(dgrle.veg%[ Ogg?@ﬁééﬂaég%dﬁhdgs’m xt ures
of the dvspbersmd gpdraing cpnditibnxs @neelt dsehe activityodtise qEtachenicadlyiaktier e stirred
under, hi gh shear conditions for a suitable time and heated or exposed to
TGr0 or AgrET SRy GhRGBIa 06 SF K BoBbndl t1 ons LV, i o owe) . as
needed, in order to polynerize the dispersed phase. 25[0091] In one
enbodi nent, the m xture of the dispersed phase prem x and the conti nuous
phase prEWP&] The mventrondclamd @tsolp fhuisrageachewivdl earppesitions composing and heat ed
to a tenperat e 051 & it 391_1%-%01%011105i aigmlll%seoblt{i n]aﬁ Qrmi Hsif gt ¢ asttoneef fect
t he curing redction. 6@5%? P One e o diPee PPTHE Hl%pgrgl%n cohidBntrate
is prepared bysrodReicdliyssalyingeedint 8ias pamehladn dic dietasélc@befra@raocheni cal |y
active ingredient in a first non-aqueous liquid mxture conprising at |east
one Ui t abl e WA agiisnesiiQmeich s SMUSIQR, B NECIOSMYUSIAN, Ohh SuspRBIRN ofpr e
optional conpge : nonporous particulate mnerals (as
di ffusion bar@?cgg‘%aizsiﬂ%%fﬁlﬁegjﬁ?ﬂééﬁg%’sﬁankabl e nobile chem cal s;

b) at least one dispersed, solid phase comprising polymer particles prepared

from either a curable or polymerizable resin or a solidifiable thermoplastic
polymer, wherein the outside surfaces of the particles comprise a colloidal solid
30 material and wherein the particles have at least one agrochemically active

ingredient distributed therein.

[0067] A further aspect of the invention relates to a dilute aqueous spray composition for

combating pests or regulating the growth of plants at a locus comprising



-30- 5b. enulsifying said solution in to a second non-aqueous liquid to a
mean droplet size of 1 - 200 mcrons, which liquid also contains a

col | oi dalweabid3aso( Pi ckering) enul sion stabilizer; andPCT/USkéia084i18%)
evaporation of the volatile solvent by heating the emulsion to a
tenperature of about 30-120C for about 0.1- 10 hr to produce solid

10t her mopl astic pol yner particles havedg at | east one agriculturally active
i ngredi ent di trlbuted t herein and col | oi dal soLig% iy hei.r su faces and

that “are di sp®rsed?® FANTHEUSHRISHY MgH: IURIGH # Pt fetes8d"y nor e

liquid may beyadegds fiQuili FEHEAR IO RD AT Rt th OBLAE heMYirdd iy d | ost
during the evaporation process. 15 [0093] Suitable polynerizable resins for

use in preparWHQGMH@OQ@Eﬁdmg&hbm%ﬁﬁpamﬂﬁ its inthespiay ¢peipesitet sol i d phase

i ncl ude thernpsets 0Xx henollc rLesi ns t resins
and pol yester esi #s eag %}@?ﬁr %Wg%p}aﬁ a%?pélsbl%%liprlr}é@?r% ide %fsli?aﬁ éfor use
in preparing fb& <@k zﬂcd&@ﬂ)l}iﬂ”ﬁﬁ pBBterighis r&fn dMesolidER®lsBensldstc phase

i ncl ude thernopl astics resins such as styrenes, nethyl nethacrzlates and

acryll cs [ DD, Slicteib e quiredarpioassta hq)mrwle$ gommqewcfellp yedids of the
thernDpIastlc f ZASTS I ch as
cel l ul ose ace ?%hﬂﬁml ag%ﬁth$§§na99%ﬁggg§%$§J 8%% g%tlc aci d.
[0096] Wth regﬁﬂ&mtﬁmnﬂﬂﬁmahexnesmdaII custonary d| and polyepOX|de
nononers, prepolymers or blends thereﬁf are suitable epoxy resins for the

practice of tHis i RIEWAILA loge qug agrpshermisally aghie inggdieaiylesisexy resins are
those that argglj '%EE &Hbﬁl?c%erﬁlﬁ%@&@f%ﬁlsﬁ:gﬁ @Hehc@lc éryepom des may

be aliphatic, cyc atic or aromatic conpounds exanpl es of
suchlxonpounds are the dlegC|dyI et hers of blsphenol A, glycerol or

resorcin C eth and 13-neth cid hati c
ooyl oiopihaf reeasbogindt o fheniaiit T g halbl e Sy st el
bi spenol ¢ dpc%ltﬂ)\hl f@f‘@ltr%@&dv%ﬁllme (UL&PJp?Hé‘ﬁFoqlc@hrpn@m pr opanedi ol ,

1, 4- but ane di et hyl ene gl ycol yet hyl ene 1- 5glycol,

poI ypr opyl enea)gl y cokontigugesephaiss cqmpmmmgw bfo*rlplr wpeanehaying a flash point above

1, 4- d hyl ] oh 4- | oh
5 4. e ! ok exchhasag, Bl P LR YL SR AR SaRGe

4, 4'2adi hydr Odela@th@rmgfmtehaﬁﬁ,the‘lUEV ddh{p)bﬁiﬂtl@?iydl phenyl 2,2- propane,
novolaks and 1,1, 2, 2-tetrakis(4- hydroxyphenyl)ethane Further exanpl es are

Ngl yci dyl conbbunda,lcashenadispgseds wtlidoiasq comnrsangnadymer I@F%“}?Seﬁfépﬂiﬁ a,

1, 3- propyl ene i

£ 3 Propy eneydgse oy T PEI DUSRDSLD & By necnopi
wherein the outside surfaces of the particles comprise a c01101da1 solid material
and wherein the particles have at least one agrochemically active ingredient

25 distributed therein.

[0069] The invention relates also to a method for combating or preventing pests in crops

of useful plants or regulating the growth of such crops, said method comprising:

1) treating the desired area, such as plants, the plant parts or the locus thereof
30 with a concentrate composition comprising:
a) a continuous non-aqueous liquid phase, optionally comprising at least one

agrochemically active ingredient (in the state selected from a solution or a
dispersion such as an emulsion, a microemulsion, or a suspension of

microcapsules or fine particles);



such as triglycidyl isocyanurate or biodegradabl e/ bio-derived epoxies
(vegetabl e oil -based) or bi odegradabl e/ bi o-derived epoxi es (vegetabl e

oi | - basedyw0 2p00B7{70Fur t her gl yci dyl conpounds of techni ealr/isaponsante are
the glycidyl esters of 15carboxylic acids, especially di-and pol ycarboxylic
acids. Typical exanples are the glycidé} esters of succinic acid, adipic
acid, azelaic acid, sebacic acid, phtB&ic acid, terephthalic acid, tetra
and xahydropht hal i.c acid,. i sophthalic acid or trinellitic acid or of

part ?53 Iy pol Yher i Zdgest %I}f‘gdlsmrﬁ:@r% Wphisg SR TPOl BETOE 89 < EXEMFdr y of
pol yepoxi des ff@teitlef 4 Sirable 8Fh gbkeiSivhvle fEnPsndpdImibIBetippagt des of

vi nyl cycl ohexene and di cycl opent adi ene, 3-(3', 4" -epoxycycl ohexyl) -8, 9-
epoxy- 2, 4- di owheinrtbf suBidgnueecenof thetpart8lessomppos ¢ colddidteseld matdnal est er of
3, 4- epoxycycup e %W?%EFQ%ﬁékiﬁ aghﬂé pq}%pk%ﬂe qgﬁ gﬁkgq ordiﬁoprene

di epoxi de, ep% arged Ty R e dert varT VesEot gBBX| rred B%FyﬁuEadlene. 25
[0099] O her guirtbakldeh@p@xyr resins are diglycidyl ethers or advanced

di gl yci dyl ethers of dihadric phenol s ot‘diqydric al i phatic al cohols of 2
to 4l&arbon atons, dijtteRdhaeangentidc eerypesiialy If necerstty, Bra wivblgcadici gl yci dyl
ethers of 2,2_hi - [ - - j - - | ) met hane
or a mxture o hgéggg%gggé%ﬂggg%%éPgg%%FgﬁﬁggfEﬁﬁﬁé%?%gggéﬁeﬁﬁgéin

har dener s f or 55%ke irparmahowe sofficidat & dtnaie mid diredfindleoasentration efdaeh epoxy
resin hardener, typically selected fromprjmry and s$con ary am nes and
their adduct st,he@%ma?ﬁl@éf{y aFtey ARE PRt d i BN BEAtIBE 3R deirat Mgy, SUghAY dr i des

of pol ycar boxyjl,i I I i 1 o- am ducts of

am nes and 35%10 %’e%ggﬁﬁteg&%n q{ggoﬁ%%ﬁtg%b?g%la% %%%ﬁf%%%?’gty of am ne
conpbunds ( mocmoypdditionr pol yanm nes) can be used as a hardener such as

al i phatic am nes (diethylene triamne, polyoxypropylene triamne etc),
cycl oal i phatic am nes (isophorone di am ne, am noethyl piperazine or

di am noc%mbgjm@@ﬁn%m&s ref®irs & QMBlyisea PR @T a (Hnah&adid: BRI Ydecamiane,

xyl ene 10 diam ne, phenylene diam'ne etc). Primary and secondary am nes
broadl y tfetingerems,dsbohasigeni Ngwergetialss, uplidge ane fivitar Yhatermdecugaeiersdb| y act

as catal ysts. 0102] Al t.hough epoxy, hardeners are typically am nes, other
options éé’)ﬁ?rgtth%&an 15 mtvﬁlé%ggl\%iefiﬁecé%ldvtg BS%%ra flexibili ty to acconmodat e
chemiqcal agents that m ght be unstable or 15soluble in the presence of
am ne, or allow a broader range of cure rates to be achieved. [00103] For

exanpl e, [ heFhasearepasitionigeerdnerts theiaveniiepdy suebleder gompthadpekyl ic aci ds,
vpre L RRol e VR Sey PaBC ARDI hEC LI R GRIINEL) S
i n 20addehérgbncctapplicdtipd) @pbhhirabit andsdvddiresdmgahle bawedsytbme pbdondihg co
anhydride. .[00104] I n accordance with the invention, Pickering coll oidal
ermul si onth&idysinfipy aresuitable for pre- or post-emergence applications to crop areas.
25
[0072] The compositions according to the invention are suitable especially for combating
and/or preventing pests in crops of useful plants or for regulating the growth of such
plants. Preferred crops of useful plants include canola, cereals such as barley, oats, rye
and wheat, cotton, maize, soya, sugar beets, fruits, berries, nuts, vegetables, flowers,
30  trees, shrubs and turf. The components used in the composition of the invention can be
applied in a variety of ways known to those skilled in the art, at various concentrations.
The rate at which the compositions are applied will depend upon the particular type of
pests to be controlled, the degree of control required, and the timing and method of

application.
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of any type nmay be used to stabilize enulsions prior to the step of
solidifying the dispersed phase into a solid polyner matrix, regardl ess of
pol ymer meORok/13ype, where the 25 di spersed phase cont aPao3/is2@hasdieal agent
such as an agrochem cal active ingredient, and optionally where the

di spersed phase contains a neans to control the matrix perneability and

t hereby the agrochemical active ingredfent rel ease rate upon application.

[ 00105] Myr ecifically, .solids, such silicas and. clays, have been
aught + RO7ARCEEMErEp e e Siopd 3k B8 ST bt HRpaNRicBHEYS Brcigr ochen cal
fornmul at }.a88red 1t tBinkbEEidd drittastsior BBrbsaadsNBRL ALKOGQ! EPSPUIPPEPAr at i on
by form ng a network Qr‘gel t hroughout the conti nuous phase, thereby

i ncr easi A§GabgearidodPRRAenhibitprs plos canyentaomd] gicthadngf braedingoebreginest snal
particles, .surfactant m.celles nmul.si on dropl ets. . The coll oi dal solids
b the priEBHTE AERTINE Phe Eladhu B T e oB i i MRS b T T ze ¢ he
dr opl et singamdk by@nkhiRional BsthBdISNQbERIIS: §Wikdgclaar @nﬁﬁe@dﬁ@%@ﬁdl@). to the
transient liquid-liquid interface, thereby -33- 5formng a barrier around
t he tr i Rypraplepoletrapssthatiiae beanicadarphiplanntie hghiadasibygeastia sgingcspt et s are
not abl e I o | cti -Whe e curj dnopl ets
nave. col PEaP A hTE &g, fpASRRE bhd Byt EhR P fraPRvabi sl

di sti nguaglilablb@ntsahelirhderaents RoundipRoady® ahlédogilédd®.nodi fi cati on or

enul sion stabilization, by a functional test such as described bel ow. The
effectiveness of the colloidal solid in stabilizing the enul sions of

10cur i ngropoky eRfps ArOALEIoHARRERETd A0 HRAL b S EiiAiRe BRb fchil§ od RAREmt
particle[coﬁgenpﬁation, pgﬁﬁigﬁe mettgggléty ané;twg intgracf?onsggktmeen
par t x| e®.hafihéul cosetts by @kna ml angmeeningg mbeéhodsydidd exemplegBt maizt frasistattey can coat

the surfaces of the dispersed curing, |iqui ol r droplets, and the
curing | FaPERoGp PRrD: AL B ST 1 e ol kTt wd SREpRAHPE i sper si on
stabi | i t yaamitns CokRIlIBRRIIA) EQBmPles bPBt MaBHlatd the BR 76 thaPRIyBRAs particles if
t he 15di spersion concentrate containing such particles is diluted for use.

The fi naNKgo(Spmeentp&ecdsy|Tde Btdonin henprotein Hat sdbrmédiedturaldy b Syciib | al so
need to he snull. en h to-provi de.an. accept abl ven product, di stri bution
Bt the t ARy SIPRrk E R SRS G B Snts FHES PGS R ot 1 i v
f or Tt hsidcheodihgutdd$eséiadiin Pt Ret5disTpeFBed3 an s X amdia3megs phases so t hat
they are able to adsorb to the transient quuid-li?uid interface and

t her eby MQBIBH00, hE BEBRAT S ashERY- G5 8 Egamples of {jansgenig Pbawsy act eri sti c,
article j il f i i Ag:: . i i lization
oy bo TSI EOR S ERAd b Bl B SNSRI S RSB SHnE oF2,
col | oi damofDtokihs afe ICMBIKkOIUER (Gibad), YiZldGard® (514643), NUESEINBBE Wottdg), | i qui d
pol ymer droplets coalesce and forma consolidated mass instead of a

di sper si Bollgard®i(peitongl Nevlpsif§ripetajpas)t NetueeGard® 4nd Proexdta®ohlenterppsdorment |

t he | I oi dal  soli.ds have, a nber - wei ght ed, medi,an_ particle siz i amet er
o s et Ty iRl Ve PSR REi o BE el it 28 yRNableiedy Bt
parti cul midey fdMgI'GEERRE" QEinskEHS cveld)EFRasxbmply, sdckal hdvdthe bbiMsy @ | ess.
30[ 00107] A wide variety of solid materials may be used as coll oi dal

st abi | i z&fPsess 8n ipeeiaddl §gyd poten spde of besawe tiedopiedetennt fnglyphessts-

i ncludi ng carbon bl ack, netal oxides, netal hydroxides, netal carbonates,
netal sulfates, polyners, silica and clays. Suitable colloidal stabilizers
ar e i nsoj0orbpCiaps aryalaf totheaindegtood tphrdrls thdse sdtich ard optagedrbgt i on of t he
concentrate fornmulation. If an agrochem cal active ingredient has suitably
| ow &b ugAnvertergEmsthads of brgedine asemetie CRENGHIBL AG CPRARISOBHHbRMPMon, and in

both t hetr&i%r(re.ignHﬂﬂ%v@dqgoragg‘gﬁbility, higher nutritional value and improved flavour).

[0076] Other useful plants include turf grass for example in golf-courses, lawns, parks
and roadsides, or grown commercially for sod, and ornamental plants such as flowers or

35  bushes.



5(transient) dispersed |iquid phases, that is bel ow about 100 ppm at room
tenperature, and can be prepared at a suitable particle size, and has

sui t abl e wetpivig7poperties for the transient |iquid-Iiqarascoie®sfiace as
descri bed above, then it is also possible that this active ingredient can
serve as the colloidal stabilizer. Exanples of particulate inorganic
materials are oxy compounds of at |eas% one of cal cium magnesium

al um nium and 10silicon (or derivatives of such materials), such as silica,
silicate, marble, clays and talc. Particulate inorganic materials may be

ei t her nﬁiowft{dp DELUES !11@% SHasy M %ﬁh&ﬁ@culma&@@ﬁm@ fre J&@d@gfowlﬁ%lblat e
i norganic erial may be a mneral chosen from but not |limted ,

kaol i n, ivewhionitesceds| Qf hasa cultivated bmes, haya brént soywngypd alsg arcageclsndiom

carbonate aIC| r.bonat round or precipitated), perlite,
ol onn ¢ e gl i FLEHGRR Do Te PR boenm 1o, sepi ol 1 e

pal ygorskite, mca, vermculite, |II|te hydrotal cite, hectorite
hal | oysite and gi bbsite. Further suitable clays (for exanp

al un os[q07§h93§>)“ a¢tﬁv@|mlgrédl@wé§@clb%§rb@rb1§1|dﬁgﬂ@1ﬁ@rw@|rpgm@t@r alﬁ@ﬁ@%r. llonite
or illit e RRC r ul gite,
| aponi teﬁla%{??dépﬁacq%rllcﬂa Eﬁ&r’r{enr%éa E& # occu+édtwﬁlcﬁ%e co?qﬁlsa @eg%a al so

i nprove ph&mshmhemmhyﬂnﬁmEbﬁﬂeqnagmanuhﬂtmn&nu@ﬂmhﬁﬁ&ﬁﬁkiﬂnbmﬁxenbodinent
non- por ous partlcul te |norgan|c materials are also distributed within the
pol ymer PAMCT B1t8<haiogmylafiPth the agrochenmical ly active ingredient to serve
as an optional diffusion barrier. The diffusion barrier is prepared by
suspendi ng such materials along with the agriculturally active ingredient
in the nPR7ahleoepmpasttons ef Q@Iln‘q?lylilén maytiurterchaprissothseigert edgifisgsar e t he

t her rmseg c%radtdﬂ% QPrB u%%ttfn%ké’n%% ﬂO?f %terspgfs% rgeln?f m;llscf‘fh ors %vetﬁ‘ s dispersed

phase b): non-"por ous "par sl on barri er rlals
i ncl ude w@pmﬁbaﬁiﬁg anEﬁt@Jbl@oidéiﬁﬁl,brlﬂi&ttﬁlﬁllhmdﬁﬁlcdﬁtsol agerta| depam@nat es,
metal sulfates, |l ymers, silica, mca and clays. 30[00109]In one aspect of

the i nve?ﬁhaﬁ‘??rs’taﬁlél"ﬁléfﬁ’ﬁ"émrafﬂ@l TeoR ANl CERRTEICANE PECNIABISFT 2ETa8YNE Kaol | n

clay is u nt ai ns
predonan%?I ]ﬁ$§£¥§ﬂni ng%ﬁﬁggq%fﬁggx%géggﬁ§%% qggﬁg (%ﬁgﬁgggggnium

si | it ecc(m)pouatimhnt mosilltle at @le to sv@dkinS{add19@hlas, fonexaagpe polyshcdhhrdes

i nvention rtlculat i nor gani terial fac di fied.
Sur T ace MotBH o aHLoT o eRRe s pa surfar RS 23 Rt cn

modi fi edGﬁ&)@ﬁlona h?éﬁ%ufyeﬁgz)' M@mgfe@%ﬁrs &Q%llél%ﬁésa%t&ftlctrﬁh%rd?ﬁél%hﬁéses may be
modi fied using a w de vari ety of chemcals, wth the general structfure
X—--Y---zmhm&nwﬁﬂkwrxﬂukm@bmhém@b@mﬂmmpémw%mmﬂhwalnngmuaif|n|ty for the
particle surfa react|v .ch 1 C 10 nnlet wi.th sired
Panct | oty il @ity o e Profele Seth ity heb R her

[ 0014s1] &iﬁ%&pl@%thyfl&fe BYRNPrEpyl SR d@@@yc%tdladl@thgreﬁél Ply8YIC BacRBarose,

tri-ethoxysilane or tri- nethoxysﬁ%ine or trichlorosilane, which is

parti cul weteyselyble sltsaveh as praliyachlogidessorkited tnshylean slycplsiearythyicseps on
their supfage, X Mlxﬁirés%?r%%f ff&fc%ee%éﬁt{ilﬁbe %ntf"‘ﬁ)a%lcé n%ra?éjp (such as a

car boxyl of am acryli ¢ aci e arly useful when the
part|cIegﬂp@u&ymasmﬁmgn@ppﬁwamrp&@dﬁm3Mﬂﬁ&ﬁemmXﬂmﬁymaﬂaﬁcbamsh@r exanpl e, a

basi c grouB (such. as
per uoroalkylphosphomc/perﬂuoroalkylphosphomc acids or the salts thereof and
30  mixtures thereof. Suitable antifoams are polydimethylsiloxanes, such as Dow Corning®
Antifoam A, Antifoam B or Antifoam MSA. Representative biocides include 1,2-

benzisothiazolin-3-one, available as PROXEL® GXL (Arch Chemicals).

[0080] The compositions of the invention may be mixed with fertilizers and still maintain

35  their stability.



am ne group), an epoxy group, or an unsaturated group (such as an acrylic
or vinyl group). 20 [00112]Y can be any chem cal group that links X and Z
t oget her ,wbapn1ieartpl e a pol yam de, a pol yi socyanate, a poryusgtian34ass an

al kyl ene chain; nore suitably it is an al kyl ene chain; and even nore
suitably it is a C2_6 al kyl ene chain, such as ethylene or propyl ene. 25

[ 00113] Reacti ve groups Z can be selec?%d fromany groups, and may be
dlffe{ent fromY, which can be used to react with a cross-Iinker.

[ 00114] The type and anmount of colloidal solid is selected so as to provide
30accept pipk ] PRY &drkdsitihnd BE tetidy@tioh Ry TRMBESInt dodPeridnh NG e G al
polynerlzatlon sol'vent evaporation or other pol ymer solidification
processeswﬂwﬂ$staﬁwmekdﬂkwobwod@@mhﬁﬂhQUWbyﬂnw@WDbeka¢ﬂwmmW®we art by
routine e tion of range avi unts of
hi's. confuanerids Yag R PR Pplks GRTRR s A6l PP e 68l o

st abi | | zRchdiey &BMMAGHIs! dueh af aifplbe YRy fahRY iMiabeRpipichtaditRbnj&abR! € Wi th
the colloidal solid and it 35can be confirmed that the enul sion of droplets
i s sttbl ramendreent ngtapesckispiay tetkal @éitedipping vatyefarg cgeipesaered il s appar ent
by the r e |t tely by
he for n%‘{ IH%(?] ko 18§ d g‘ %’or? lﬁgge% jqa}{hrﬁ]%xﬁg&s} Ond fh% 1&’&5 ‘Th'@lrdgsn%d 1&}1}@
soIutionnmybbsmlqhﬁnienmﬂkameon Physi cal stablllty of the conp05|t|on
during cure, polynerization, solvent evaporation or other polyner
solidification is acceptable if no significant coal escence is evident and
the soli Je A0d, i 15] For
exanpl e, R)l()ﬁ@joﬁgﬁlén (iE:ér)‘fqﬂseln(tﬁdsﬂt1 s Eﬁ%ﬁﬁ?@%fﬁ? s(pgere enp 3 g{/id %dl{acﬁ%nount
of ftom dlspewsequ%asqomlymcm parhyle$ canfridingchbDiéabygones gfhtchon’re dd’senbhdsmelr sed

phase. leture ol l oidal solids mm enpl. | n.one
bbod meEIRegn figsb S APl “B&lkyci‘ﬁﬁﬁ/ vgﬁéhe&%ﬁ TSI on to
Pi ckeri n&s@lmh%l dm)e@seh bﬁas@ahat%a@hkészaesroﬁd polynRr defirit YithaRwakiget |y control
the size of the enulsion droplets in conjunction with the shear rate

appl i ed @grrquhgratlmecte\rmngﬁeﬂleeedlsmhuwdéh@e@, a ¢gllqpdad selnd matehial @trﬂee or nore
surfactants are ampunt of from cuIarIy

£ om 206 s BamES L -G B R e Binidit Srrasfe BftisrBEpLLR " o6

[ 0014(7] Thenfiedl ifm the d@yparpl phaseIréndty ieherolisi it I @anisd Mkt @ﬂoxbmeas pects of the
invention but are not intended to limt its scope. Were not otherw se

speci f i etBrogieRteligrstive ingredianysriorditatg o frgntithe |dsﬁpﬁ1i§ed plasecaitiggelly ar e by

wei ght. polymer matrix with hydrophilic groups that hydrate on exposure to water and render the

matrix permeable in a manner that allows the agrochemically active ingredient(s) to
diffuse out from the dispersed phase, and optionally a non-porous mineral that renders the

25  dispersed phase more impermeable to the agrochemically active ingredient(s).

[0083] The first method comprises the following steps:
a. preparing a dispersion concentrate by dissolving or suspending at least one
agrochemically active ingredient in a non-aqueous curable liquid mixture
30 comprising at least one suitable cross-linkable resin (comprising monomers,
oligomers, prepolymers or blends thereof), optionally where the resin contains
hydrophilic groups, optionally a suitable hardener, catalyst or initiator, and one or
more optional components selected from non-porous particulate minerals as

diffusion barrier and/or non-crosslinkable mobile chemicals;



Exanples 1 - 2 A Fornulation preparation [00118] The di spersed phase was
prem xed with a | ow shear m xer as described in 30 table 1 below. 635 Thin
Epoxy Reswo 20ndi3s66 2: 1 Har dener were obtained from US EGompsgities413fer osi |
R972 was obtai ned from Evoni k- Degussa. The conti nuous phase and a col | oi dal
stabilizer were premxed as in table 1 with a | ow shear m xer. The prem xed
di spersed phase was added into the codfinuous phase prenix including a

collojdal stabiljzer, and.then m xed with a high shear. nixer (e.g. Utra
ot 3 on ¢ 3 “anubFghe Sl e e 46 A g TR B e e 2ot | o

the m xed forgd gti onovasiclohEaBeh Mdid aRb 3bnthRIRLEASHER(id @ PiERLIngHT -
[ 00119] These fornmul ati on sanpl es thus obtai ned were exam ned

m cr oscopi cal ¢mulsion stehiret, tandeaptiooalty, centadn suisablelmrdaner,icaghstivainitatomer e

entrapped in pol ymer trix ti,cles., 10 Vol une .aver.age ,particle dianeter
was dot er mi ned By ST T pBiginpP: {HEPESY PiretsRIREER e [ 00120] The
fornul ati ors ¥EfEingdictddflatkindloMRtE6f the thsRHRKN tedfnemuirt 8sp@datide curddloxi mul
TA-6, Stepfac 8180 or Toxinmul 8320 etc. from Stepan Conpany) in gl ass
15bot® I es wi t hergmaset; qyriberaealasanesinmolyrserinartedes. The concent rati ons of
t hi amet hoxam or nesotrione were nonitored by HPLC anal ysis. Table 1:
Exanple 1 2 Di spersed phase Thi anmet hoxam 5% 635 Thin Epoxy Resin 13.4%
[0084] The second method is substantially identical to the first, except that the dispersion

concentrate comprises as non-aqueous liquid a polymerizable resin instead of a cross-
linkable resin. Instead of a curing reaction in step ¢, the dispersed phase particles are
15  formed by a polymerization reaction, so that the resulting dispersed phase comprises

thermoplastic polymeric particles rather than thermoset polymeric particles.

[0085] The third method comprises the following steps:
a. dissolving or suspending at least one agrochemically active ingredient in a non-
20 aqueous liquid mixture comprising at least one suitable solidifiable polymer
dissolved in a volatile, first non-aqueous solvent, and one or more optional
components selected from non-porous particulate minerals as diffusion barrier
and/or non-crosslinkable mobile chemicals;
b. emulsifying said solution in to a second non-aqueous liquid to a mean droplet size
25 of 1 — 200 microns, which liquid also contains a colloidal solid as (Pickering)
emulsion stabilizer; and
c. effecting evaporation of the volatile, first solvent by heating the emulsion to a
temperature of about 30-120°C for about 0.1- 10 hr to produce solid thermoplastic
polymer particles.
30
[0086] The fourth method of preparation comprises the following steps:
a. preparing a dispersion concentrate by dissolving or suspending at least one
agrochemically active ingredient in a non-aqueous curable liquid mixture

comprising a melt of at least one suitable solidifiable thermoplastic polymer, and



556 2:1 Hardener 6.6% Mesotrione acid 2.5% 635 Thin Epoxy Resin 6. 7% 556
2:1 Hardener 3.3% Colloidal stabilizer Continuous phase Aerosil R972 5%
| soparV 6W0201asrusi | RI72 2.5% | soparV 85% Aver age par PCEIUS2611084135
(mcronmeter) 25 40 In lhrs In 24hrs In 48hrs % released 1.5% 2. 7% 3. 2% %

rel eased 2. 6%
-28-

5 one or more optional components selected from non-porous particulate minerals
as diffusion barrier and/or non-crosslinkable mobile chemicals,
b. emulsifying said dispersion concentrate in to a heated non-aqueous liquid to a
mean droplet size of 1 — 200 microns, which liquid also contains a colloidal solid
as (Pickering) emulsion stabilizer; and

10 c. cooling the emulsion to produce thermoplastic polymeric particles.

[0087] In one embodiment, the dispersion concentrate is prepared by:
a. dissolving or suspending at least one agrochemically active ingredient in a first
non-aqueous liquid mixture (premix) comprising at least one suitable curable or
15 polymerizable resin (comprising monomers, oligomers, prepolymers or blends
thereof), optionally a suitable hardener, catalyst or initiator, and one or more
optional components selected from non-porous particulate minerals (as diffusion
barrier) and/or non-crosslinkable mobile chemicals;
b. emulsifying said solution or suspension in to a second non-aqueous liquid to a
20 mean droplet size of 1 — 200 microns, which liquid also contains a colloidal solid
as (Pickering) emulsion stabilizer, and, optionally, certain suitable hardener,
catalyst or initiators capable of diffusing into the dispersed uncured or
unpolymerized resin droplets; and
c. effecting crosslinking, cure or polymerization of the resin mixture to produce
25 cured thermoset or polymerized thermoplastic resin polymer particles having at
least one agriculturally active ingredient distributed therein and at least one
colloidal solid material at their surfaces and that after curing are dispersed in the

second non-aqueous liquid.

30  [0088] In one embodiment, the dispersion concentrate is prepared by adding the hardener
through the continuous phase, after the Pickering emulsion is formed, so that the
dispersed phase premix is incapable of curing. Alternatively a first very slow-reacting
hardener can be used in the dispersion concentrate, and then a second fast-curing
hardener, an accelerator or catalyst can be added through the continuous phase. These

35  second agents are added to the continuous phase after the dispersed phase is emulsified,



12.5% 15. 4% 20 Exanple 3. Illustrating the use of different continuous
phase liquids. [00121]A resin mxture A of 19.1 g 635 Thin Epoxy Resin and
9.5 g 556w@:2b11/137170Har dener was prepared. The fol | ow ngPCIrgsea 1084185 nuous
phase sanple of 10 g liquid was 25 then prepared by vortex m xi ng ethyl ene
glycol with 0.2 g Aerosil 200 funed silica as -38- 5colloidal stabilizer.
Anot her |iquid continuous phase sanpl-@9of 10 g |iquid was al so prepared by
vortex mxing 0.5 g.Aerosil R972 hydrophabic funed silica in lLsopar V.
Then S o3 o8 CaeHoR B e Rt i RS T TBal SEHbtibone. phase
sanpl e apgctHiSRAESRES RXILME ticery1 Thidpgopyl BRIRATRhERYIWRIifoRbRAA G RN @

pl at f or m shaker overnight at roomtenpérature and then exanm ned by |i ght

m cr oscopY CA @-averomahd e, hdripetyaycwhotylammoiMpéursd efrhasdenersanay r esi n
parti cl es Ias rg[:lonf i({ged.t;rﬁi SHE? anpl e shows that small particles of solid
epoxy reSFRORENPIoECY B SilE SNy ety of different Iiquid continuous
phases: water-m scible and water-inm scible. Exanple 4. Controlling the
rel ease rate by incorporating nobile nolecules into the 15 pclyner nmatrix
[ 001HD] TIA9SAL Ff eneeombodisrgnd, the dispersiongepeengpepapeaasa b addne insemg A7 w %

finely nyll ' - ' h i nder conposed of 48.7
wt % 635 |d§s(gﬁ%(g)g>i<gﬂ%ég(?%sﬁ%%gt@ﬁ%@g%ﬂ%%kghﬁgﬁener The ot her m xture
had the Penai thd@rcrtiarnyioised smfiscd phudcis PRP2RA,by3kenitifg w3k a hiihnshEmoxy Resi n
and 16 wt % 556 2:1 20 Hardener. 6 g of each resin m.xture s di spersed
under hi BEEHE G254 wezﬂzgﬂﬁulafraﬁy #iiva 1%%5?.@?%@&%%%%@1@%%&3@% ¥t 4 parts

Aer osi | AR RsRhdrl 0 hRESRY|Rld RERoR kGitgd owed to cure
at 38 Cﬁ%%g ays gngﬁtrﬁ)en e Og} F’i@%%re aé%tgdt soog\ﬁgt the formul ations
woul b di bgrderse, datalysabemitiafdrean eptemsbnaratresslinkalilh et kivooaienlf amhart hese

formul ati gns were qagaracterized as, f ..5 g of each fornul ati on was

Lows: . 6
m xed 25PRHOGRLEBICHIES ABR-ROroYP %‘fré#asﬂﬁ%%\qg%galflﬁ?’s, the jars were placed on

a shakerppl at fieRAlk JrARRINEARKIsHhHE s BRGaRARNYDIE It ELMh ®vkhal hiuet s of
t he wat er phase were collected periodically by filtering through 0.45 | am

pore si zengihaueons liqed svithiheollgedad polghaspinesnulsioe stabidizgized f or t hi anet hoxam
with the following results: 30 WO 2011/137170PCT/ US2011/ 034135 -39- 5Tabl e
2.

20 [0090] The resulting mixtures of the dispersed phase premix and the continuous phase
premix are stirred under high shear conditions for a suitable time and heated or exposed
to light or other electromagnetic radiation conditions (UV, microwave), as needed, in

order to polymerize the dispersed phase.

25  [0091] In one embodiment, the mixture of the dispersed phase premix and the continuous
phase premix is stirred under high shear conditions for 5-10min and heated to a

temperature of about 30-120°C for about 0.1- 10 hr in order to effect the curing reaction.

[0092] In one embodiment, the dispersion concentrate is prepared by:

30 a. dissolving or suspending at least one agrochemically active ingredient in a first
non-aqueous liquid mixture comprising at least one suitable polymer dissolved
in a volatile solvent, and one or more optional components selected from non-
porous particulate minerals (as diffusion barrier) and/or non-crosslinkable

mobile chemicals;



Di spersed phase conposition Thi amet hoxam conc. in water extract [ppm
Mxing time Initial 1 hour 6 hours 25 hours 27%thi amethoxamin resin 1.9
2.8 4.8 WO minmsrtianet hoxam + 25% PEG200 in resin 72 186TAB2013924135
[00123] Thi s exanpl e shows that the rel ease profile of an active ingredient
fromthe epoxy resin particles may be controlled by the incorporation
within the resin of a 10 nolecule thaBlis not soluble within the
For mjg ation bpuémlglgl?3§ing gar}d ts)o utei%(ﬁ {na‘c(o:taesgcon ennontar(]]%eous liquid to a mean droplet
size of 1 — 200 microns, which liquid also contains a colloidal solid as
(Pickering) emulsion stabilizer; and
c. effecting evaporation of the volatile solvent by heating the emulsion to a
temperature of about 30-120°C for about 0.1- 10 hr to produce solid
10 thermoplastic polymer particles having at least one agriculturally active
ingredient distributed therein and colloidal solids at their surfaces and that are
dispersed in the second non-aqueous liquid. If necessary more liquid may be
added to the continuous phase to replace any liquid lost during the evaporation
process.
15
[0093] Suitable polymerizable resins for use in preparing the solid polymer particles of
the dispersed solid phase include thermosets such as epoxy resins, phenolic resins,

aminoplast resins and polyester resins.

20 [0094] Other suitable polymerizable resins for use in preparing the solid polymer
particles of the dispersed solid phase include thermoplastics resins such as styrenes,

methyl methacrylates, and acrylics.

[0095] Suitable thermoplastic polymers include polymers of the thermoplastic resins
25  described above, as well as polymers such as cellulose acetate, polyacrylates,

polycaprolactone and polylactic acid.

[0096] With respect to the epoxies, all customary di-and polyepoxide monomers,
prepolymers or blends thereof are suitable epoxy resins for the practice of this invention.

30  In one embodiment, suitable epoxy resins are those that are liquid at ambient
temperature. The di- and polyepoxides may be aliphatic, cycloaliphatic or aromatic
compounds. Typical examples of such compounds are the diglycidyl ethers of bisphenol
A, glycerol or resorcinol, the glycidyl ethers and B-methylglycidyl ethers of aliphatic or
cycloaliphatic diols or polyols, including those of hydrogenated bispenol A, ethylene

35  glycol, 1,2-propanediol, 1,3-propanediol, 1,4-butanediol, diethylene glycol, polyethylene



formulation is diluted for use into another liquid such as water. In this
case PEQR00 is insoluble in Isopar V but is soluble in water and thereby
creates openopoBesoin the matri x whereby thi anet hoxam i CrTalSe@sms41vhen t he
formulation is diluted into water. 15 Exanples 5 - 6 A. Fornul ation
preparation [00124] Fol |l ow ng the procedures given in previous exanples, a
preni x di spersed phase with a | ow shedt- m xer can be prepared as described
in table 3 helqw. A prem x of the continuous phase and | | oi dal

tabi 1 s8bodapoieoprBRSRto au oL Samehalofiront o § 4" S Dnddey e The

pr em xedydispEbgedL PlBfRyLRhENE Hratdedné BlyRidyNeheR  dNUaH PoRPASHIs,and then
m xed wth a high shear” m xer for 5-10m n.” FOr accel erating ' the curing

react i ontypichBy rdsgesehofl o fedibydroxydipheny lezetledendt. ¢ hdihydrbx ydephsaya.dr e (700 for

3hr. WO 2011/ 137170PCT/ /034135 .-40-. 5Table 3. anpl e .5 Ex le 6
b1 sper s el Pk SO T R Howam Sosm e et arhay Bengne Puleh DA
sul f oni cgigeidd &o%opmhmdnwiﬁgm@%cwywbm@@a@@ of 6Glyiend QrB% MesrolicRt hyl
ket one peroxide 0.2% ) ) i
10 " urea or 5-dimethylhydantoin or of 4,4'-methylene-5,5'-tetramethyldihydantoin, or those
such as triglycidyl isocyanurate or biodegradable/bio-derived epoxies (vegetable oil-

based) or biodegradable/bio-derived epoxies (vegetable oil-based).

[0097] Further glycidyl compounds of technical importance are the glycidyl esters of
15  carboxylic acids, especially di-and polycarboxylic acids. Typical examples are the

glycidyl esters of succinic acid, adipic acid, azelaic acid, sebacic acid, phthalic acid,

terephthalic acid, tetra and hexahydrophthalic acid, isophthalic acid or trimellitic acid or

of partially polymerized, ¢.g. dimerised fatty acids.

20  [0098] Exemplary of polyepoxides that differ from glycidyl compounds are the
diepoxides of vinylcyclohexene and dicyclopentadiene, 3-(3',4'-epoxycyclohexyl)-8,9-
epoxy-2,4-dioxaspiro[ 5.5 Jundecane, the 3',4'-epoxycyclohexylmethyl ester of 3,4-
epoxycyclohexanecarboxylic acid, butadiene diepoxide or isoprene diepoxide, epoxidized

linoleic derivatives or epoxidized polybutadiene.

25
[0099] Other suitable epoxy resins are diglycidyl ethers or advanced diglycidyl ethers of
dihydric phenols or dihydric aliphatic alcohols of 2 to 4 carbon atoms, preferably the
diglycidyl ethers or advanced diglycidyl ethers of 2,2-bis(4-hydroxyphenyl)propane and
bis(4-hydroxyphenyl)methane or a mixture of these epoxy resins.

30

[00100] Suitable epoxy resin hardeners for the practice of this invention may be
any suitable epoxy resin hardener, typically selected from primary and secondary amines
and their adducts, cyanamide, dicyandiamide, polycarboxylic acids, anhydrides of
polycarboxylic acids, polyamines, polyamino-amides, polyadducts of amines and

35  polyepoxides and polyols.



Col | oi dal stabilizer Continuous phase Aerosil R972 5% | soparV 69% Aer osi
RO72 5% | soparV 70% Exanple 7. Incorporating different active ingredients
into the wolzgyr37ymat ri x [ 00125] Seven di fferent indivi deall/usesilo3fBem xes
were prepared by m xing 10 together 8 g 635 Thin Epoxy Resin, 4 g 556 2:1
Epoxy Hardener and between 1.0 and 1. 5% of the followng finely mlled
active ingredients: azoxystrobin, bic$¥opyrone, cyproconazol e,
di f enoconazol e, nesotrione, thiabendazol e, thianethoxam By inspection it
was ear that at these concentrations bicylopyrone and nesotrione were
fully di geebved i natigetyl ddhfind @o”h‘lﬁunﬁpéﬁorﬁi df B YRIAEGRET BE Bs1BS a
di ssol ved, and the other active 15i ngredi enfs not appreciably dissolved. Ig
of each hffrdmresrechraestilphqnc@mmess(dm@l@@daam@ yolﬁo&mmé@ebyammeéob m xi ng
into 10 0 t' nuous. h ui.d sanp ach.containing 0.2 g Aerosil 200
T Ll Taf R Pl d T BhE ot &1

funmed si Imﬁ?ﬁg(ganples were placed on

a platf Odlﬁhﬁﬂlﬁ[&@lbh@;\éﬁé Bicy ok aﬂirneftfé@ﬁ’ﬁlh@r‘(ﬁﬁhﬁhélﬂ@héﬁgd nidi@Meexadiened by |ight
m croscopy. I n every case the presence of a dispersion of epoxy resin

par t1&I ediamérs. poriwHine dipspine eﬁcgfé%rﬁwyan pasendary ja(ands hgeaddy eantsci¥sras vi si bl e
inside t pyrlgﬁge%r‘%fét%ﬁ ay}pgl%{nep %}f},e%tgg ‘gaqgﬂg?tgxcept that in the cases

of bicyclo and nesotri-one |n VI S were not visible as
these active ingredients had dissolved in the epoxy resin - in these cases

t he entrre e oxy resin particle was slightly birefringent indjcatjng the
presencel Wi0¢k yst ar6 %gxsrrlerﬁrrrrrwetm%l?/y samings, Sthek gpins b t hat a

w de var f,elyy 359&&&‘ ﬁéﬁl?hts;%ta'cé’&nﬂa@@a{t@gh&ﬁ | dPBNts %hﬁfléﬁt%%kﬂaml Q,gpt ured

in the epoxy re in partic regardl ess of et’her ey are 1 nso | e,
par t15- ssilulidt e the pfaskhoe-of@huiind, er albow hdroadst mpgaoidcuns tadtesrto bsiagmie¥adcant
nodi fication needed in the process nor the presence of other conponents.
-41- S5Exanple 8. Illustrating the need for colloidal solid [00126]Tm0

di f ferenfooiogli vi dupdr dx@miplt @fhemaieg1evrerd=en@rs%r@arﬁ@dhﬁesmf@omarbeggwer
635 Thin Epoxy Resin, 4 ¢ 5 2:1 Epoxy Hardener "and between 1.0 and 1. Sg

of the f@ﬂld&amllﬁ'rphéiayc ﬁnh}{deldeataﬂlwhmmﬁemeeh}ﬂ@adlm@yﬂb@r one and

hi ab
by vor t enem i ySe R EREC o b eb R Sl E s JRREEEREAR " e Sar os

wer e2(pl agditin) t@raﬁ&@bbmhwmcsmlyeﬁd@mwxgmdr@ghtmmrmnhﬁdmer at ure after which
period the cur ed epoxy resin had solidified onto the walls of the sanple
containers. Exanples 9 - 16. Epoxy resins with variable rel ease rates

éf[e?np if;go%'tl %Ig]t di T fEf G0 ahddl¥h HFhydBSh PiPLEML G RoME! SRR ¥abizB
of any type may be used to stabilize emulsions prior to the step of solidifying the

dispersed phase into a solid polymer matrix, regardless of polymer matrix type, where the

25  dispersed phase contains a chemical agent such as an agrochemical active ingredient, and

optionally where the dispersed phase contains a means to control the matrix permeability

and thereby the agrochemical active ingredient release rate upon application.

[00105] More specifically, solids, such as silicas and clays, have been taught in the
30 literature for use as viscosity modifiers in agrochemical formulations to inhibit gravity-
driven sedimentation or cream separation by forming a network or gel throughout the
continuous phase, thereby increasing the low-shear viscosity, and slowing the movement
of small particles, surfactant micelles or emulsion droplets. The colloidal solids of the
present invention instead serve as a processing aid to stabilize the droplets containing the

35  resin monomers during cure by adsorbing to the transient liquid-liquid interface, thereby



di spersed phase with a high shear m xer and prem xi ng the conti nuous phase
with a | ow shear m xer. The prem xed di spersed phase was added into the
cont i nuousopbhasB717and t hen m xed with a hi gh shear m xePCrars2&10841BH. For
accel erating the epoxy curing reaction, the mxed formul ati on was treated
wi th high tenperature (70C) for 3hr. 20 [00128] The follow ng formnul ations 9
- 15 were diluted in water with appropfiate surfactant and then kept in a

shaker. The.sanples were, taken at appropriate tine interval.s. The rel ease
ot o as RO HIBHHY oK URALORE HORRANY St AR IDR IS G5iTEr

0% POy e or o oy A R O R Pt et her
epoxy r esillecttddn Potdrorytirepytasmydi. diismsgdicThidmtregslx hatEoudefiigrewr ol
diglyci d%{llnct%n%e-rrheolo gical modification or emulsion stabilization, by a functional test such as
described below. The effectiveness of the colloidal solid in stabilizing the emulsions of
10 curing polymer droplets depends on particle size, particle shape, particle concentration,
particle wettability and the interactions between particles. The colloidal solids must be
small enough so that they can coat the surfaces of the dispersed curing liquid polymer
droplets, and the curing liquid droplets must be sufficiently small for acceptable
dispersion stability against sedimentation of the resulting solid polymer particles if the
15  dispersion concentrate containing such particles is diluted for use. The final polymer
particles (and hence, the colloidal solids) will also need to be small enough to provide an
acceptably even product distribution at the target site. The colloidal solid also must have
sufficient affinity for both the liquids forming the dispersed and continuous phases so that
they are able to adsorb to the transient liquid-liquid interface and thereby stabilize the
20  emulsion during cure. This wetting characteristic, particle shape and suitability for
Pickering-type emulsion stabilization may be readily assessed by preparing a control
formulation lacking the colloidal solid as emulsion stabilizer. In such a case the curing
liquid polymer droplets coalesce and form a consolidated mass instead of a dispersion of
fine solid polymer particles.
25
[00106] In one embodiment, the colloidal solids have a number-weighted median

particle size diameter as measured by scanning electron microscopy of 0.01 - 2.0

microns, particularly 0.5 microns or less, more particularly 0.1 microns or less.

30  [00107] A wide variety of solid materials may be used as colloidal stabilizers for
preparing the dispersions of the present invention including carbon black, metal oxides,
metal hydroxides, metal carbonates, metal sulfates, polymers, silica and clays. Suitable
colloidal stabilizers are insoluble in any of the liquid phases present in preparation of the
concentrate formulation. If an agrochemical active ingredient has suitably low solubility

35  inany liquid used to dilute the final composition, and in both the continuous and



epoxy resin 10% Pol yoxypropyl ene di am ne 5% Conti nuous phase Aerosi l
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surfact arwe 260089%76% TMX % rel ease 0 hours 5 hours 24 hearaSZAthsuss 1020
hours 0.4 2 4 4.1

10

15

20

25

30

-34-
(transient) dispersed liquid phases, that is below about 100 ppm at room temperature, and
can be prepared at a suitable particle size, and has suitable wetting properties for the
transient liquid-liquid interface as described above, then it is also possible that this active
ingredient can serve as the colloidal stabilizer. Examples of particulate inorganic
materials are oxy compounds of at least one of calcium, magnesium, aluminium and
silicon (or derivatives of such materials), such as silica, silicate, marble, clays and talc.
Particulate inorganic materials may be either naturally occurring or synthesized in
reactors. The particulate inorganic material may be a mineral chosen from, but not
limited to, kaolin, bentonite, alumina, limestone, bauxite, gypsum, magnesium carbonate,
calcium carbonate (either ground or precipitated), perlite, dolomite, diatomite, huntite,
magnesite, bochmite, sepiolite, palygorskite, mica, vermiculite, illite, hydrotalcite,
hectorite, halloysite and gibbsite. Further suitable clays (for example aluminosilicates)
include those comprising the kaolinite, montmorillonite or illite groups of clay mineral.
Other specific examples are attapulgite, laponite and sepiolite. Polymers that flocculate

the colloids can also improve the stability of Pickering emulsions.

[00108] In one embodiment, non-porous particulate inorganic materials are also
distributed within the polymer particles along with the agrochemically active ingredient
to serve as an optional diffusion barrier. The diffusion barrier is prepared by suspending
such materials along with the agriculturally active ingredient in the non-aqueous curable
liquid mixture that is used to prepare the thermoset or thermoplastic resin polymer
particles which serve as dispersed phase b). Suitable non-porous particulate diffusion
barrier materials include carbon black, metal oxides, metal hydroxides, metal carbonates,

metal sulfates, polymers, silica, mica and clays.

[00109] In one aspect of the invention, the particulate inorganic material is kaolin
clay. Kaolin clay is also referred to as china clay or hydrous kaolin, and contains
predominantly mineral kaolinite (Al,S1,0s(OH)s), a hydrous aluminium silicate (or

aluminosilicate).

R972
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[00110] In one aspect of the invention, the particulate inorganic material may be
surface modified. Surface-modified means that the inorganic particle surface has been
modified so as to have reactive groups. The surface of the particles may be modified
using a wide variety of chemicals, with the general structure X---Y---Z, in which X is a
chemical moiety with a high affinity for the particle surface; Z is a (reactive) chemical
moiety with a desired functionality; and Y is a chemical moiety that links X and Z

together.

[00111] X may be, for example, an alkoxy-silane group such as tri-ethoxysilane or
tri-methoxysilane or trichlorosilane, which is particularly useful when the particles have
silanol (SiOH) groups on their surface. X may also be, for example, an acid group (such
as a carboxylic or an acrylic acid group) which is particularly useful when the particles
have basic groups on their surface. X may also be, for example, a basic group (such as an

amine group), an epoxy group, or an unsaturated group (such as an acrylic or vinyl

group).

[00112] Y can be any chemical group that links X and Z together, for example a
polyamide, a polyisocyanate, a polyester or an alkylene chain; more suitably it is an
alkylene chain; and even more suitably it is a C,_ ¢ alkylene chain, such as ethylene or

propylene.

[00113] Reactive groups Z can be selected from any groups, and may be different

from Y, which can be used to react with a cross-linker.

[00114] The type and amount of colloidal solid is selected so as to provide
acceptable physical stability of the composition during cure, polymerization, solvent
evaporation or other polymer solidification processes. This can readily be determined by
one of skill in the art by routine evaluation of a range of compositions having different
amounts of this component. For example, the ability of the colloidal solids to stabilize
the composition can be verified by preparing a test sample with the colloidal solid and it

can be confirmed that the emulsion of droplets is stable and does not exhibit coalescence.



Epoxy resin 10% (m xture of Resorcinol DGE gl ycerol DGE=311)

Pol yoxypr opyl ene di am ne 5% Thi amet hoxam 5% Epoxy resin 10% ( Resor ci nol
DCE/ gl ycewol20DB82782) Pol yoxypr opyl ene di am ne 5% Thi ampChaxsanm 5%41Bpoxy
resin 10% (Resorci nol DGE/ gl ycerol DGE=113) Pol yoxypropyl ene di am ne 5%
Thi amet hoxam 5% Epoxy resin 10% ( Resoggi nol

5  Coalescence is apparent by the formation of large droplets visible to the eye, and
ultimately by the formation of a layer of liquid monomers, polymer melt or polymer
solution within the formulation. Physical stability of the composition during cure,
polymerization, solvent evaporation or other polymer solidification is acceptable if no
significant coalescence is evident and the solid polymer particles are present as a fine

10  dispersion.

[00115] For example, in one embodiment the colloidal solids are employed in an
amount of from 1 to 80%, particularly from 4 to 50% by weight of the dispersed phase.
Mixtures of colloidal solids may be employed.

15
[00116] In one embodiment, one or more surfactants may optionally be used in

addition to Pickering emulsion colloidal stabilizers, in order to conveniently control the

size of the emulsion droplets in conjunction with the shear rate applied during the

emulsification process. If present, the one or more surfactants are employed in an amount
20 of from 1% to 90%, particularly from 4% to 60% by weight of the Pickering emulsion

colloidal stabilizers.
[00117] The following examples illustrate further some of the aspects of the
invention but are not intended to limit its scope. Where not otherwise specified

25  throughout this specification and claims, percentages are by weight.

Examples 1 -2

A. Formulation preparation

[00118] The dispersed phase was premixed with a low shear mixer as described in
30  table 1 below. 635 Thin Epoxy Resin and 556 2:1 Hardener were obtained from US

Composites. Acrosil R972 was obtained from Evonik-Degussa. The continuous phase

and a colloidal stabilizer were premixed as in table 1 with a low shear mixer. The

premixed dispersed phase was added into the continuous phase premix including a

colloidal stabilizer, and then mixed with a high shear mixer (e.g. Ultra Turrax®) for 5-



DCE/ gl ycerol DGE=014) Pol yoxypropyl ene di am ne 5% Conti nuous phase Aerosil
RO72 5% | soparV 70% Aerosil R972 5% | soparV 70% Aerosil RO72 5% | soparV 70%
Aerosi| RSB20BUsrsoparV 70% Thi anet hoxam % el ease Chour ®Cé/UsSoUN 3445 hour S
48 hours 0.5 12 21 27 1 19 36 47 3 31 51 62 6
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5 10min. For accelerating the epoxy curing reaction, the mixed formulation was treated
with high temperature (70°C) for 3hr.
[00119] These formulation samples thus obtained were examined microscopically
and it was confirmed that active ingredients were entrapped in polymer matrix particles.
10 Volume average particle diameter was determined by a Malvern particle sizer.
B. Release rate
[00120] The formulations were diluted in water with appropriate surfactants
(Toximul TA-6, Stepfac 8180 or Toximul 8320 etc. from Stepan Company) in glass
15  Dbottles with air-tight seal and then stirred. The concentrations of thiamethoxam or
mesotrione were monitored by HPLC analysis.
Table 1:
Example 1 2
Dispersed Thiamethoxam 5% Mesotrione acid 2.5%
phase 635 Thin Epoxy Resin 13.4% 635 Thin Epoxy Resin 6.7%
556 2:1 Hardener 6.6% 556 2:1 Hardener 3.3%
Colloidal stabilizer Acrosil R972 5% Acrosil R972 2.5%
Continuous phase IsoparV 69.5% IsoparV 85%
Average particle 25 40
size
(micrometer)
% released % released
In Thrs 1.5% 2.6%
In 24hrs 2.7% 12.5%
In 48hrs 3.2% 15.4%
20

Example 3. Illustrating the use of different continuous phase liquids.

[00121]

Hardener was prepared. The following liquid continuous phase sample of 10 g liquid was

A resin mixture A of 19.1 g 635 Thin Epoxy Resin and 9.5 g 556 2:1

25  then prepared by vortex mixing ethylene glycol with 0.2 g Aerosil 200 fumed silica as




47 79 82 [00129] The follow ng formulation 16 was diluted in water with
appropriate surfactant and then kept in a shaker. The rel ease rate at
vari ous pwowvalwssias nonitored by chromat ography anal yecs/ustahloass185s 16
Di spersed phase thi anet hoxam 5% Resorcinol DGE 5.8% Pol yoxypropyl ene
tri-amne 9.2% (Jeffam ne 1403) Con%éignuous phase Aerosil R972

5  colloidal stabilizer. Another liquid continuous phase sample of 10 g liquid was also
prepared by vortex mixing 0.5 g Aerosil R972 hydrophobic fumed silica in Isopar V.
Then, 0.2 g of resin mixture A was introduced into each continuous phase sample and
dispersed by vortex mixing. The samples were placed on a platform shaker overnight at
room temperature and then examined by light microscopy. In every case the presence of a

10  dispersion of epoxy resin particles was confirmed. This example shows that small
particles of solid epoxy resin may be formed in a variety of different liquid continuous

phases: water-miscible and water-immiscible.

Example 4. Controlling the release rate by incorporating mobile molecules into the

15  polymer matrix

[00122] Two different resin mixtures were prepared each containing 27 wt% finely
milled thiamethoxam. One mixture had the remainder composed of 48.7 wt% 635 Thin
Epoxy Resin and 24.3 wt% 556 Epoxy Hardener. The other mixture had the remainder
composed of 25 wt% PEG200, 32 wt% 635 Thin Epoxy Resin and 16 wt% 556 2:1

20  Hardener. 6 g of each resin mixture was dispersed under high shear in 24 g of liquid
continuous phase composed of 4 parts Aerosil R972 and 76 parts Isopar V. Both
preparations were allowed to cure at 38 °C for 3 days and then emulsifiers were added so
that the formulations would disperse in water. The release rates of thiamethoxam from
these formulations were characterized as follows: 6.5 g of each formulation was mixed

25  into 160 g samples of water in glass jars, the jars were placed on a shaker platform at
room temperature and approximately 6 mL aliquots of the water phase were collected
periodically by filtering through 0.45 pum pore size nylon filters. The water samples were

analyzed for thiamethoxam with the following results:

30



4%

Paraffin oil

rel ease at pH8

70%

Emul sifier

6%

Average Particle size (um 30%

TMX %

0 hours 27 3 hours 60 19 hours 67 TMX %rel ease at pH6

WO 2011/137170 PCT/US2011/034135
-30-
5 Table 2.
Thiamethoxam conc. in water extract [ppm]
Dispersed phase Mixing time
composition Initial 1 hour 6 hours 25 hours
27% thiamethoxam in
resin 1.9 2.8 4.8 7.3
27% thiamethoxam +
25% PEG200 in resin 72 186 312 392

[00123]

This example shows that the release profile of an active ingredient from

the epoxy resin particles may be controlled by the incorporation within the resin of a

formulation is diluted for use into another liquid such as water. In this case PEG200 is

insoluble in Isopar V but is soluble in water and thereby creates open pores in the matrix

molecule that is not soluble within the formulation but that can be extracted when the

whereby thiamethoxam is released when the formulation is diluted into water.

A. Formulation preparation

phase with a low shear mixer can be prepared as described in table 3 below. A premix of

the continuous phase and a colloidal stabilizer can be prepared as in table 1 with a low

then mixed with a high shear mixer for 5-10min. For accelerating the curing reaction, the

Following the procedures given in previous examples, a premix dispersed

10

15 Examples 5 -6
[00124]

20

mixed formulation is treated with high temperature (70°C) for 3hr.

shear mixer. The premixed dispersed phase is then added into the continuous phase, and



O hours 79 3 hours 83 19 hours 95 WO 2011/137170PCT/ US2011/034135 -43- 5
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[ 00130] Fowio 2nHgi3M7pr e xes were prepared by prem xi ng tireTdiSgqpansads phase
with a high shear m xer and prem xi ng the continuous phase with a | ow shear
m xer. The prem xed di spersed phase was added into the continuous phase,
and then mxed with a 10hi gh shear ni-#&r for 5-10nin. For accelerating the
epoxy, CUJEibn reaction, the mxed fornulation was treated with high

terrpérat ?‘é“g‘j('mC) for 3hr. [00131] The fornul ati on sanples 17 - 20 were
dilutedfin water w th appropriEgi@prusfactant|and thenEgghgyed onto ajtile

substrafe Foisee@SUr e 10 CAGKLhORGRRS 54 15> fonpar TRAMCIR x@mOOFEr Cl al
standard forrmpgl,gtion ‘1n$ﬁ&1¥ﬁﬁ‘?“‘%§’eme SeRt af ni ng\;ihppesﬁqqgsi@@‘g%e
am . Tabl e,

i ngredi gnt (thiamethox Methyl ethyl ketone peroxide

Phenol sulfonic acid 1% 0.2%
Colloidal stabilizer Acrosil R972 5% Acrosil R972 5%
Continuous phase IsoparV 69% IsoparV 70%

Example 7. Incorporating different active ingredients into the polymer matrix
[00125] Seven different individual resin premixes were prepared by mixing

10 together 8 g 635 Thin Epoxy Resin, 4 g 556 2:1 Epoxy Hardener and between 1.0 and
1.5g of the following finely milled active ingredients: azoxystrobin, bicylopyrone,
cyproconazole, difenoconazole, mesotrione, thiabendazole, thiamethoxam. By inspection
it was clear that at these concentrations bicylopyrone and mesotrione were fully dissolved
in the liquid resin, most of the cyproconazole was dissolved, and the other active

15  ingredients not appreciably dissolved. 1g of each of these resin premixes was separately
dispersed by vortex mixing into 10 g continuous phase liquid samples each containing 0.2
g Acrosil 200 fumed silica dispersed in 9.8 g ethylene glycol. The samples were placed
on a platform shaker overnight at room temperature and then examined by light
microscopy. In every case the presence of a dispersion of epoxy resin particles was

20 confirmed. Crystals of the active ingredient were visible inside the epoxy particles under
polarized light, except that in the cases of bicyclopyrone and mesotrione individual
crystals were not visible as these active ingredients had dissolved in the epoxy resin — in
these cases the entire epoxy resin particle was slightly birefringent indicating the
presence of crystal domains within the matrix. This example shows that a wide variety of

25  different active ingredients may be efficiently captured in the epoxy resin particles,
regardless of whether they are insoluble, partly-soluble or fully-soluble in the resin, and
with no significant modification needed in the process nor the presence of other

components.
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Sanmple: 17 18 19 20 21 (control) D spersed Thi anet hoxam 4.5% 4.5% 4. 5% 4. 5%
phase Resorcinol diglycidyl ether 8.5%8.3% 7.2% 6. 0% Control:
WO 2011/137170 PCT/US2011/034135

-41-

5  Example 8. Tllustrating the need for colloidal solid
[00126]
8 g 635 Thin Epoxy Resin, 4 g 556 2:1 Epoxy Hardener and between 1.0 and 1.5g of the

Two different individual resin premixes were prepared by mixing together

following finely milled active ingredients: bicylopyrone and thiabendazole. 1g of each of
these resin mixtures was separately dispersed by vortex mixing into 10 g continuous

10 phase ethylene glycol. The samples were placed on a platform shaker overnight at room
temperature after which period the cured epoxy resin had solidified onto the walls of the

sample containers.

Examples 9 - 16. Epoxy resins with variable release rates

15 [00127]

Eight different individual resin premixes were prepared by premixing the
dispersed phase with a high shear mixer and premixing the continuous phase with a low
shear mixer. The premixed dispersed phase was added into the continuous phase, and
then mixed with a high shear mixer for 5-10min. For accelerating the epoxy curing

reaction, the mixed formulation was treated with high temperature (70°C) for 3hr.

20
[00128] The following formulations 9 — 15 were diluted in water with appropriate
surfactant and then kept in a shaker. The samples were taken at appropriate time
intervals. The release rate was monitored by chromatography analysis.
25 Table 4
9 10 11
Dispersed Thiamethoxam 5% Thiamethoxam 5% Thiamethoxam 5%
phase Bisphenol A diglycidyl Resorcinol diglycidyl glycerol diglycidyl ether
ether epoxy resin 10% ether epoxy resin 10% epoxy resin 10%
Polyoxypropylene Polyoxypropylene Polyoxypropylene
diamine 5% diamine 5% diamine 5%

Continuous phase

Aerosil R972 4%

Aerosil R972 4%

Aerosil R972 4%

IsoparV 70% IsoparV 70% IsoparV 70%
surfactants 6% 6% 6%
TMX % release
0 hours 0.4 0.5 10.5
5 hours 2 2 35
24 hours 4 3.75 57.5
72 hours 4.1 3.8 85
1020 hours 4.6 4.1 95




Pol yoxypr opyl ene diam ne 4.3% 4. 1% 3. 6% 3. 0% ACTARA 25 WG

Pol yet hyl enegl ycol 0.72% 1. 1% 2. 7% 4. 5% control (Ma=200 Da)
Cont i nuoWs0ARer1aS7170 RO72 PCT/US2011/034135
-42-
5 Table5s
12 13 14 15
Dispersed Thiamethoxam Thiamethoxam 5% Thiamethoxam 5% Thiamethoxam 5%
phase 5% Epoxy resin 10% Epoxy resin 10% Epoxy resin 10%
Epoxy resin 10% (Resorcinol (Resorcinol (Resorcinol
(mixture of DGE/glycerol DGE/glycerol DGE/glycerol
Resorcinol DGE=2/2) DGE=1/3) DGE=0/4)
DGE/glycerol Polyoxypropylene Polyoxypropylene Polyoxypropylene
DGE=3/1) diamine 5% diamine 5% diamine 5%
Polyoxypropylene
diamine 5%
Continuous Aerosil R972 5% Aerosil R972 5% Aerosil R972 5% Aerosil R972 5%
phase IsoparV 70% IsoparV 70% IsoparV 70% IsoparV 70%
Thiamethoxam
Yrelease
0 hours 0.5 1 3 6
6 hours 12 19 31 47
24 hours 21 36 51 79
48 hours 27 47 62 82
[00129] The following formulation 16 was diluted in water with appropriate
surfactant and then kept in a shaker. The release rate at various pH values was monitored
by chromatography analysis.
10
Table 6
16
Dispersed phase thiamethoxam 5%
Resorcinol DGE 5.8%
Polyoxypropylene tri-amine 9.2%
(Jeffamine T403)
Continuous phase Aerosil R972 4%
Paraffin oil 70%
Emulsifier 6%
Average Particle size (um) 30%
TMX % release at pH8
0 hours 27
3 hours 60
19 hours 67
TMX % release at pH6
0 hours 79
3 hours 83
19 hours 95




3.6% 3.6% 3. 6% 3. 6%
10% 10% 10% 10%

10

15

20

phase |sopar V 68.4% 68. 4% 68. 4% 68. 4%
Rel ease rate 150% (tine required to rel ease 50% of
WO 2011/137170 PCT/US2011/034135

-43-

Examples 17- 21 Control of release rate and effect on pest control
[00130]

a high shear mixer and premixing the continuous phase with a low shear mixer. The

Four resin premixes were prepared by premixing the dispersed phase with

premixed dispersed phase was added into the continuous phase, and then mixed with a
high shear mixer for 5-10min. For accelerating the epoxy curing reaction, the mixed

formulation was treated with high temperature (70°C) for 3hr.

[00131]

surfactant and then sprayed onto a tile substrate for exposure to cockroaches in

The formulation samples 17 — 20 were diluted in water with appropriate

comparison to a commercial standard formulation 21 (Actara 25 WGQG) containing the

enul sifier

same active ingredient (thiamethoxam).

Table 7
Sample: 17 18 19 20 21
(control)
Dispersed Thiamethoxam 4.5% 4.5% 4.5% 4.5%
phase Resorcinol 8.5% 8.3% 7.2% 6.0%
diglycidyl ether Control:
Polyoxypropylene 4.3% 4.1% 3.6% 3.0% ACTARA
diamine 25WG
Polyethyleneglycol 0.72% 1.1% 2.7% 4.5% control
(Mw=200 Da)
Continuous Aerosil R972 3.6% 3.6% 3.6% 3.6%
phase Isopar V 68.4% 68.4% 68.4% 68.4%
emulsifier 10% 10% 10% 10%
Release T50% 72 hours 40 hours 10 hours 1 hours 0.01 hours
rate (time required to
release 50% of
active ingredient
loaded)
bioefficacy Cockroach
Y% mortality
2days from 47 53 97 97 30
application
4weeks from 50 90 97 100 27
application




active ingredient |oaded) 72 hours 40 hours 10 hours 1 hours 0.01 hours

bi oef fi cacy Cockroach %Wrortality 2days from application
WO 2011/137170 PCT/US2011/034135
-44-
5 [00132] Although only a few exemplary embodiments of this invention have been

described in detail above, those skilled in the art will readily appreciate that many
modifications are possible in the exemplary embodiments without materially departing
from the novel teachings and advantages of this invention. Accordingly, all such

modifications are intended to be included within the scope of this invention as defined in

10 the following claims.



47 53 97 97 30 4weeks from application 50 90 97 100 27 20 -44- 5

[ 00132] Al t hough only a few exenpl ary enbodi nents of this invention have
been descwohked/idm7det ai | above, those skilled in the ar®CriUskommadssy
appreciate that many nodifications are possible in the exenplary

enbodi ments without materially departing fromthe novel teachings and
advant ages of this invention. Accordi-fgly, all such nodifications are

inte he included within the scope of this invention as defined in
10t h fo eo‘i}\ﬁlﬂ‘g claims. -45- 5 W claim 1.A non-aqueous |iquid dispersion

concentrate CAMRASIGhEAR IRAMPIiLRIA8h concentrate composition comprising
(a) a continuous non-aqueous liquid phase; and
(b) at least one dispersed, solid phase comprising polymer particles prepared
from either a curable or polymerizable resin or a solidifiable thermoplastic polymer,
10 wherein the outside surfaces of the particles comprise a colloidal solid material and

wherein the particles have at least one chemical agent distributed therein.

2. The composition of claim 1, wherein the chemical agent comprises a solid and is
distributed within the dispersed solid phase.

15
3. The composition of claim 1, wherein the dispersed phase comprises at least one
non-cross-linkable mobile chemical such that the extraction of this chemical from the
dispersed phase renders it porous in a manner that allows the active ingredient to diffuse
out.

20
4. The composition of claim 1, wherein the polymer molecules that comprise the
polymer particles contain hydrophilic groups that hydrate on exposure to water in a
manner that renders the polymer particles more permeable such that they allow the active
ingredient to diffuse out.

25

5. The composition of claim 1, wherein the polymer particles are thermoset.
6. The composition of claim 1, wherein the polymer particles are thermoplastic.

30 7. The composition of claim 1, wherein the continuous phase (a) comprises a

substantially water-immiscible, non-aqueous liquid.

8. The composition of claim 6, wherein the water-immiscible, non-aqueous liquid is

selected from petroleum distillates, vegetable oils, silicone oils, methylated vegetable



(a) a continuous non-aqueous |iquid phase; and (b) at |east one

di spersed, solid phase conprising polyner particles prepared fromeither a
curabl e owopolywserizabl e resin or a solidifiable thernopCadaisee1psaiipher,
10wherein the outside surfaces of the particles conprise a colloidal solid
material and wherein the particles have at | east one chem cal agent
distributed therein. 2.The conpositiofof claim1, wherein the cheni cal
agent_ conpri a i.d and is dis buted within. t S solid
ohaee Pt Eensftniohs GpotPa iyl GHeRs Hrert ool sBiRbmEd " Conpr i ses
at | east , QpResNORY BHA8Ss HHeRlpabl e mobil e chemical such that the extraction of
this chemcal fromthe di spersed phase renders it porous in a nmanner that
allows the active ingredient to diffuse out. 4. The conposition of claim1,
wherein he p ise.the r particles contain
v ophi P of Bt peReioniy e SireERrBesp it Bl Thleol it et hat
renders Mn)gtaﬁ@;uw”ﬁegtepﬁﬁgcm& Qﬁ)nrgqﬁ@lﬁ g@iqarabl e such that they allow the
active ingredient to di ffuse out. . The conposition of claiml1, wherein
t he ¥bl yner particles are ther rmset 6. The conposition of claim1, wherein
the polyper p SLij.on. of claiml,
wher ei n Fﬁe C'gfljl]% ulgo%lt?on of cﬁ?lflr%)Wh%tgetltli fflse esﬁgségnstl-uggg t\xgl?étmgﬁ{;lwe Ror

wat er - i nquecudligid m}ea&démmSpﬂdpgbmd carberkle, cHoildre, glym@l, Idﬁ]ﬁﬁleﬁH glfyéolm c

hydr ocar bons, al kyl | act at es, mneral oils, I kyl am de acet ates,
and m xt {icdyleg gl wel promylenprgyobAiRrepyleamelyso cﬁr@r%ﬂene\a?w@

cont | MUOUSANASSI ) RBBO 3651 AoaRSLAR Al HobelIsr o LKD) qo aﬂan agueous

| i quid. The ~c l'ai m 8, ereint substantial ly
wat el5 mi 8¢, di(propylene gtmek)metﬂlqudied a¢e$ats,quemtlﬁuk g‘ly@rhﬁmcctpgel grthytar bonat e,

e YERL L S5, AL s AL DX oS b EBla L OB R0,0 Yool

pol yet hyhegl (qgioﬁe haM 1@cﬁm1@@uh@ﬁlyfﬁf@meraif up to about 15800,
di (propyl ené glycol) nmethyl ether acetate, propylene glycol diacetate,

triethyl phosphate et hyl lactate, ganma butyrol act one, propanol,
t et rahyd furfur ohol, rrol l.done t act am de, and
i Xt Ur es fher ie"f(i; gorn OSC[IOII of clalrnniE h%renp e OntifS phaser(B) fh Miler compriscs
20  at least one agrochemically active ingredient and that active ingredient is in the state
selected from a solution, an emulsion, a microemulsion, or a suspension of microcapsules

or fine particles.

12.  The composition of claim 1, wherein the continuous phase (a) further comprises

25  one or more surfactants or dispersants.

13.  The composition of claim 1, wherein the colloidal solid comprises a particulate

inorganic material distributed at the surface of the polymer particles.

30 14.  The composition of claim 1, wherein the colloidal solid comprises an
agrochemically active ingredient in fine particulate form distributed at the surface of the

polymer particles.



11. The conposition of claim1l, wherein the continuous phase (a) further
conpri ses 20at | east one agrochem cally active ingredient and that active

i ngredi erwoi2811/137t7he state sel ected from a sol uti on, anPERISSI10/034135

m croemnul si on, or a suspension of mcrocapsules or fine particles. 12. The
conposition of claim1l1, wherein the continuous phase (a) further conprises
250one or nore surfactants or dispersafifs. 13. The conposition of claim1,

wherej n e co]loidal .solid, conprises particul a i norganj c terial

G st 13 buta afhs FTERRA SHERCha ey BeRop Cdkele FHPAS FhanERrSas: t i on
of cl ai mylfaciieagoyridiea 6 Rh&ah saRtdndabP iRt S88bRRoAPORE SN cal |y active
ingredient in fine particulate formdistributed at the surface of the

pol ynmer pstaniddlbswater-tgolublexoMpeundnposi ti on of claim 1, wherein the
non-cross-1inkable nobile chemcal is a surfactant, a polyner, a copolyner,
a substantially water-soluble conpound or a substantially water-insoluble

conpoundl6.  ThdémpdiRion@TRASML, MheRin hledisfeded YEIRY §Habe () @ofbERSrsed sol i d
phase (b) conprises a 10 cured epoxy resin polyner. 17. The conposition of
cl ai H 1, curpderaxy resve peliyslser sed sol i d phase (b) conprises a cured phenolic
resin polynmer. 1518. The conposition of claim1l, wherein the dispersed solid
phase (b) conprises a cured am nopl ast resin polyner. 19. The conposition of
cl ai m 1, 1wher €hacdmygosdionpd et 15 olheetipthasiespebid sdidopliased)aompliysst er resin
pol ynmer. 20, 20. The conposition of claim1, wherein the dispersed solid
phase (byuebppsiole ey RUYBE pol yacryl ate resin pol ymer. 21. The
conposition of claim 16, wherein (b) conprises a cured epoxy resin polyner
25 matrix prepared fromcuring an epoxy resin selected fromdi-and
pol yEpoxile nbhocenmsitpnegdclapmer, svhereitbihe mipetshéd sadaf phase tb) aotmarisksmer
sel ected fr(gm Pri [mt?/ .and, secondary am nes and their adducts, cyanam de,
di cyandi SHFGENEBIASTUSSBEMMYL- aci ds, anhydri des of pol ycarboxylic acids,
pol yam nes, pol yam no-am des, pol yadducts of am nes and pol yepoxi des,
pol yols and m xtures thereof. 30 22. The conposition of claim1, wherein
t he di sp&?.sedTkoednipgsiimaefctamprli, sdsroyothg dispersad solol pwsedty lsompribesre di anet er
bet ween 1lang 200 n‘ilcrons.

PpolLycCsicr resin polymer.

20
20.  The composition of claim 1, wherein the dispersed solid phase (b) comprises a

cured polyacrylate resin polymer.

21.  The composition of claim 16, wherein (b) comprises a cured epoxy resin polymer
25  matrix prepared from curing an epoxy resin selected from di-and polyepoxide monomers,
prepolymers or blends thereof with a hardener selected from primary and secondary
amines and their adducts, cyanamide, dicyandiamide, polycarboxylic acids, anhydrides of
polycarboxylic acids, polyamines, polyamino-amides, polyadducts of amines and
polyepoxides, polyols and mixtures thereof.
30
22.  The composition of claim 1, wherein the dispersed solid phase comprises polymer

particles with median diameter between 1 and 200 microns.

23.  The composition of claim 1, wherein the colloidal solid comprises no more than

35  about 80 wt% of the dispersed solid phase.



23. The conposition of claim1, wherein the colloidal solid conprises no
nore than 35about 80 wt % of the dispersed solid phase. -48- 5 24. A

nmet hod ofwpreuenti7ng or conbating infestation of plant ®pedisesiogsipests, or
regul ating plant growth by diluting an effective anount of concentrate
conposition according to claimlwth an aqueous liquid carrier selected
fromwater and liquid fertilizer, and4&pplying the dilute conposition to

t he g;ant species or |locus thereof. 10 25. A process for naking a

non- aqueous |iquid di spersion concentrate incorporating at |east one
agrochemgal | X R&GhbY 6f hrBen@iHh 8P EorRPIMGI i8fcBEtisN6f SIhARPe@Es by pestsdor di Ssol ving
or suspending at |east one agrochemcally active ingredient in a curable
15pol ynercgrlabhgplaasgmwiipby dietingeancdfecaynimeumof bezesnirgneompesiteross- | i nkabl e
nmobi |l e chem cal, and optionally containing a,chem cal curing agent; b.
Combi ni nOEE o3t BB i il SR e et e RaBRa cont ai ning
a col | oi f#fili&6)and apfylngi tROdBEtaBbIMbEStorRRAhe PlahOspaticY ofloblieitical. curing
agent and appl yi ng nechani cal 20agitation sufficient to forman enul sion of
sai d!&ol ution or suspension; and c. effecting cure of the curable

pol yneri zabl e,resi ce A - Qi ' ISl . pol ymer
particl e§§Wni éﬂﬁgéoeﬁ gO? rrlrpag(?%la elgos a@%@“@ﬁ@ﬁ%ﬁ?&%ﬂ@@@ Ft\%}éﬁéloggorrg%?%nt and a
col | oi dakt lsst ot airs¢hchticllgdicaite inpeedsun t@aprigiig thestapebyimer particles . 25
26. The process according to claim25, wherein the polynerizable resinis
sel ected from epoxy, am noplast, phenolic and polyester. 27. The process
accordi ng =Y r.ejd) ot I Sk S rnmosetting
POy T a o A KR e io hehhad A oy

resi v copgyinsezbic whigloptibually @ntning fit loas phe nat-criyss-Ghiabde mbbide r esor ci nol
or a mxture a@f %WO-OF [ore of the}}se .ethers. -49- 529. The process

accor di ngirycal pag ppuenallycantainineq ehomycd € utifa gty resin i s acconpl i shed
usi ng an am ne hardener. 30. The process according to claim?29, wherein
curing is acconplished by using an am ne hardener conprising a '

pol y( oxybreopibigng yali aplivnen on@sp@wionThigh pnocegsons bovidicogfainongd edlioidd, wher e
the col | oldalnaghh LSl aD SLARN!d Al SSRGS ST GAT Rem Rlark:

net al ox?é s RREPAP ya?om $BS Mt A D SRR E T W PP Aed pol ymer s,

silizp agdtaeib@ysfficient to form an emulsion of said solution or suspension; and

c. effecting cure of the curable polymerizable resin to produce a non-aqueous liquid
dispersion of polymer particles which contain at least one agrochemically active
ingredient and a colloidal solid distributed at the surface of the polymer particles .

25
26.  The process according to claim 25, wherein the polymerizable resin is selected

from epoxy, aminoplast, phenolic and polyester.

27.  The process according to claim 26, wherein the polymerizable resin is a

30  thermosetting epoxy resin.

28.  The process according to claim 27, wherein the epoxy resin comprises a
diglycidyl ether of bisphenol A, glycerol or resorcinol, or a mixture of two or more of
these ethers.

35



1532. The process according to claim31, where the colloidal solid enulsion
stabilizer is an agrochem cally active ingredient in finely divided form
33. The pwocesgi3areor di ng to claim 31, where the coll oi ealr/tsedite3antl si on
stabilizer may be surface nodified isotropically or otherwise, in a way
that allows it to react 20 chemically wwth a cross-1inking agent that may
conprise the polymerizable resin or afi%ther agent added through the

cont i nuo phase. 34. The process_according .to ¢laim?25, wherein the
cont ithuo phiﬁf‘epﬁogesa TR | whqreig eliEn & AUE KBOBOIFGial solid is a

hydr ophoRicembURA (Rinlia@@miROhardéher.The process according to claim 25,
wherein the continuous phase is a water-m scible liquid, and the coll oi dal

solid is a hydrophilic funed silica. 36. A polynmer particle conprising at
| east ong, ent ed agrochem cal | ctive 30.ingredient that is either
nomogenedlisl y ! B RGH-AGHEGEACOLAIY 2 hFPBIPENE I R AP LER Oy Bedle or i s
pr esent grﬁinrerhgrcfeﬁémog{prgﬁ@aimﬁym&% 1§ﬁ5}ﬂjiaﬂmé_i cle, and wherein the

out si de surface region of such particle conprises a colloidal solid
mat el al .

31.  The process according to claim 25, where the colloidal solid emulsion stabilizer is
selected from carbon black, metal oxides, metal hydroxides, metal carbonates, metal

sulfates, polymers, silica and clays.

15 32.  The process according to claim 31, where the colloidal solid emulsion stabilizer is

an agrochemically active ingredient in finely divided form.

33.  The process according to claim 31, where the colloidal solid emulsion stabilizer
may be surface modified isotropically or otherwise, in a way that allows it to react
20  chemically with a cross-linking agent that may comprise the polymerizable resin or

another agent added through the continuous phase.

34. The process according to claim 25, wherein the continuous phase is a water-
immiscible liquid and the colloidal solid is a hydrophobic fumed silica.

25
35. The process according to claim 25, wherein the continuous phase is a water-

miscible liquid, and the colloidal solid is a hydrophilic fumed silica.

36. A polymer particle comprising at least one entrapped agrochemically active
30  ingredient that is either homogeneously on non-homogencously distributed within such
particle or is present in the form of domains within such particle, and wherein the outside

surface region of such particle comprises a colloidal solid material.



