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FORMULATI ONS This invention relates to particle
di spersions and to enulsions and in particular to the
wais@eod7epeact i ve pol ymeric di spersants for thePCT/GB2006/000844

stabilisation of particle digpersions and enul sions.

Particle dispersions and enul sions are used widely in

many applications and considerable effort i s expended

in producing stable forrmulations that will deliver the

desired effects in useFORMWLAIIONBspersi ons and

e si.ons._.ar ual lv..stabi lised by surface active ..

g epaRyBh FolR B e ik QxRS gt 1ty 0805 ifrigutar to the
use $f18adtive polyakeiclipdperantstthethe kePRIERRA, FPrtEAS HisPeridss and

ghases Inorder to maintain separation of the discrete
emugiagiser sed bodi es. Such physically adsorbed surfactants

may, ho er be displaced through competitive .. .
deLBSIEdperou g entilripur e et VS bR s geplipetisps and
considdbId @018 ist APbn®idrif pPodubRglsBibBioAhbRAend @bt RUBIRIVEr the desired
tenperature cycling or electrolyte concentration.
effecthimrusei ardicteotispeasionsawecentdsides/art opuadlytsiabilised iy smfagesactive

for inproving.the formulatign,robustness of dispersed
seeni i uF B S P vy Sl ot 3 PR ReB, B saporiyed and
contRuBRAPHARE: ihRUS o hidinabh8RSod SR YRSreld WiERASA! Uddies. Such

si ze 'or shape of the particles of the dispersed phase.

physBaity adsvebddosu factants suaydwowavier badisplecddathroagh comgetited desorption by
maype slightly soluble in.the Liquid [ um of. t ‘
othef e S BPSRSSSIEH S ShagieBs haf s B UM BHionl cxemple
tempek Sy Sliff ol oty 86 RekrRltRAS Thefe it 4 BhAWMihRl td 8&elop options
original crystals of the dispersed phase. Both these
and meanstfor imgyroviag dhe praplasion rebustngss ofidispefsed systems.or
shap, ich is deleterious tg the use of the .
F oPior e imole ot SO e’ diotiletedi HiPaRraiobgst fopgulations
invoBlie§ RREG8EirPHAS S dhapd oF@B phkicles A BRWUidREkell Phse2 Wbme chemical
~through the liquid continuous phase i's known to be
compoiindle s aurtisylarinarashesisaishmey bsshgibrsehiblai @ ligsidroedium of the
dsorbed ta the interface between t dj rsed an
contBSH MGt Pk M P G ToB B B8 ol RE g s P or o

growth Pethengigirdal c8B1AlsSIfaRS dispérb@Y pHabd B bth akksB @véts may lead to crystals
crystals, it leads to an increase in droplet size. U

IS | . S
that g 251ze opehape/vigs B3lelnienaus 20 te/os 269 fprnelatedmredics” The
amo@it o?%gt]er?afl omecd?spersed phase that can be transported into and through the liquid

continuous phase is known to be increased by the presence of surfactant which is not
adsorbed to the interface between the dispersed and continuous phases. This process is
known as Ostwald ripening; i‘n“emulsions rather than leading to crystals, it leads to an
increase in droplet size.

US 6262152, WO 02/100525 and WO 2004/052099 [the contents of each of which
are hereby incorporated by reference] disclose that formulation robustness of certain
dispersions or emulsions may be enhanced by chemically cross-linking polymeric dispersant
molecules adsorbed on liquid droplets or solid particles that are dispersed in a continuous
phase. These disclosures employ amphipathic polymers that are cross-linked through
functional groups residing on polymer segments that are insoluble in the continuous phase.

The present invention provides an alternative means of enhancing the robustness of

emulsions and particle dispersions by irreversibly binding a polymeric dispersant at the
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are hereby incorporated by reference] disclose that
formul ati on robustness of certain dispersions or
werwbsYBeEs my be enhanced by chem cal |y cr ossPET/GBRGVE/000844
pol yneric di spersant nol ecul®s adsorbed on liquid
droplets or solid particles that are dispersed in a
.. J p i
i S BT e R S8 e TR o R Shlfingly
we h@veofapad thassudh polyenertadispersanBegnbde tiost-Niakedtteonghsfahetivnal groups
I n the continuous phase. The present invention

residnecyi Redanerseamerts fat iatesolitdain the centiarnes pasehe

raopustness of emulsion ri.i.cl ' . S . .
 PHSHREBr lesBh R RS S bR E 1 Binuos
phasé BE4dlid PatdldsW# 1-uRy didplekstinlal 1t dicdntin@shPsiissUchbljhatc dispersant

~said dispersant cannot desorb. Surprisingly we have .
haviigrusegmenbiolehle in theloppénuays ghassand arsegmeriringsduble in the continuous

cross-1jnked thr h.functi.onal,. gt S, I esi di on.
phasf o) A L el PR B i pRDIgh Bt e U ious phase
formBd 8§ ErossLRBKIRE BF el fOPyRERSEBperéany: St dr O theRi O6L18RSndis between

di spersion conprising a discontinuous phase of solid

segmeaistthat laesssodiblé iyhie ¢ontimysivepbasen a 1i qui d conti nuous

hase. . a,pol yneric.di spersant havi a _segment ..sol ubl e
SRR gl it SRR E R Gk AR R uS T ef avorage
diam@RP b Bt PIRREI (AREbActB|] MY K 1 @ Omdek {iRbEMétfleen 100pm and
particles or liquid droplets of the discontinuous

0.5puph avbevieo maasd sbijabdy betsvepn Aldunyansk 1.9i@. pol yeri c

di spersant .. where the.cross-|inki i s. bet ween .
c e DRElRTE i PR e SRS Fikta R iR bR s ggporvoir or
matriXUtiueRikds, Mahx Siehdtshed afel k6l BSar@Eled’ | Riedetvdif ghlchirs Bdve a solid

the present invention have an average di aneter of
shelleithwebolldvomternr( seneradlyeroatad)ing A diquidmihe WEROrsui t abl y

0TS LT BTG Ry TR LA tpaos e

aquebB€basd@IhetetmOoBgisiks DasedMih&ins ARYnMAMESs PBSRItHAL donPlises more

matrix structures, Matrix structures are 'solid . .
than 58 peicentarater tReweighbirerathendeal fagintipss Mayontpin prgepic solvents in

. | . Lor | Y i
el LR G i Rl BRI ol s
anti-fie€@&ea@énti nvention i s one where the continuous phase is
aqueous-based; the term "aqueous-based"” neans a
c oht SeraB ErcHmstaacesihts resfeped diwé theoptinges Phgseis neBrRgueous
based@t er by weight. Agrochemnical fornulations may contain
organi c solvents in the aqueous-based conti nuous

ph@kenatiherof ekmteﬁaptochwdimeglis/nml critiey] tbehastedpd ofithegmesent
invention and any solids or liquids suitable as dispersed phases may be used. The benefits of
the present invention may however be of particular relevance to specific dispersed phase
materials and applications. For example dispersions of the present invention will be of
particular utility in formulations requiring mixtures of different dispersed materials or for
which long term stability against aggregation, agglomeration or coalescence presents a
problem.

Regarding emulsions of the present invention the liquid droplets of the dispersed

phase will comprise a liquid that is immiscible with the liquid of the continuous phase and

may contain further components. The further components may be liquids, they may be solids
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anti-freeze agent. hi certain circunstances it is
preferred that the continuous phase i s non-aqueous
whawed76The nature of the material to be di SpePGEGBR®6/000844
not critical to the scope of3the present invention and
any solids or |iquids suitable as dispersed phases nmay

that Revelbeel disddteedaanied liquid of tHeltBspRERE hlise JHRE! heyb&®lids that are
however be of particular relevance to specific

dlSpetsmrpeewlqswgﬂ“en ﬁmlaqlepﬁthard@paﬁsd pb@tei ons. For

or THEPRne FREnGv Foy e et BhERERhsH & EynRFialhroduds including
but rﬂS‘t Kihi#ed $o, Fhrntlilff Bk @R hed cBRRIC SIS ChibRRAIH hétiwY coliouddl, 6bhtings
long term stability agai nst aggregation, aggl oneration

[suclprs pavts esd brgeery e@emmgse[swﬁmsllm dﬂs@@ﬂmlgrgeréeﬂw@nmﬁgs [such
UI d.dro

os Ly BRCRRE Sl POIheS ApY Pl IV DD Togrances, magnetic

and b Bt V.Mlédﬂag1 @hbé &Bbéjarﬂfdléé% g&drﬂlueaﬁlcaaase and
contain furt components. rther conponents

rmiblslpersionq of the presleetymnaythm may bejmrhehenhaaleh&pesmns having solid
olved in the |iquid of .the .dispe hase or the
partifles T3t opi B e el S diprlas IaF CorBpas ap g dtetical, in
whidhR8sd fhd disfeREd %e i ea?%fr@gige QBQ&@mcﬂ@ GBS plant growth

I nventi on may r a nunb ‘of commerci al
regukatcudm,(:ms)artlcukat udifungiclslet herbtmda qn1ﬂ®dt1¢1de formul ati ons

chem cal bi ol o al I i.ve conpounds
O ARBEC R SRl a8t GRhbteR el SRR g o
agro[:%@aﬁﬁsp%ﬁm dyes and pi gnent s] cosnmetics [such as
't p-sticks, foundations, nail pollshes and

s uAgorchenih] dispasions dnge, nefsmgmlam;ownsm ngpblmena'n@l active

. tl;:@ recor di ng nedi a ag{%‘l,i: aB?iS apes and discs

ingr BETEY SRy COPRILG A HILVaBE T HEC B CRLCtPRVE on
Mealeeﬁ@ecmgmd%k MQEt%tmmwh@me%ahmnp@ay hlgdr®Sological
t hat conprise an agrochemical or liquid droplets that

efﬁcgqrrpnpme sainfaginosshesdiesphotodeswdation owalter spié mybelger se d

rise,a jbacte ertili.zen
gr gaﬁherp%)é% %hr%%pax Pe d}sll?erﬁs f(?clgﬂq)dg?clesaal}#ﬁ uid dg)é)lé%s present in the
sam& &S RinGbEp ke, Wieesthe @bl‘i’&?aﬂibl%é ﬁfa@rc@nipﬁséioﬁelagra&l{eﬁncal active
aspect, the dlsper3|on of the present invention is an

1ngrq]ger@@ﬂ1@lm tha liquidsleplsis samprise another agrochemical active ingredient. An

example of such a formulation is an aqueous-based suspoemulsion. It is a particular
advantage of the present invention that in a suspoemulsion the same polymeric dispersant
may be used to stabilise both the solid particles and liquid droplets against aggregation,
flocculation, agglomeration or engulfment, even if in one instance it is cross-linked and in
the other it is not. For example it may be that the polymeric dispersant on the solid particles
is cross-linked but the polymeric dispersant on the liquid droplets is not or visa versa. The
use of the same polymeric dispersant may avoid incompatibility problems. Likewise, it is
possible to have more than one type of solid particle [or liquid droplet] dispersed in the
continuous phase by the same polymeric dispersant, in order to avoid incompatibility
problems.

The scope of the invention with regard to mixtures of solid particles and/or oil
droplets of different materials is not limited to instances where all the dispersed bodies are

stabilised with a polymeric dispersant of the present invention. For example a dispersion
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Agrochem cal dispersions do not necessarily conprise
an agrochem cal active ingredient; they may sinply
W@ vp09®e0 an adj uvant for use in conjunction WETIGBR006/000844
agrochem cal active ingredieﬁr. Anmongst ot her
functions the adjuvant may alter biol ogical efficacy,
prepiargdrin\aecardamct adthrths present dureatiph atayddditadally coinriseabli@ barticles
.Soil mobility. Furt herrmre,qﬁ&here maybe di spersed ) )
or ligydidgon]ais disprrsed nyine Fonygnidonn spifectantyprdisprrsants. (e skilled artisan
. ' i arti,cles ma
Wil S AR RO LY S0 R Sl ULt 6 SRR Pt Wik B e
| i Quiychgeschpintdab tHapeaHestispenaeti g solRd pAGBRELE dlss@¢dd M organic
ingredient. An exanple of such a formulation is an
solvepfuasisciblgyeth walsperedisnesiedin anorganicliguid imwmigcthle with water may

: e of. the present invention that in a
beug%félggéﬁu%vse%%ﬂn't he same pol yneric di spersant nay be

us Bt aindles ofBiritdb&Eaddeinemidis Heludd badsieinet BRiRdh:! 1 qui d
dropl ets agai nst aggregation, flocculation,
() agdFdisides sueh apfluaziign) messitiones fanesafen frallnrydims hapropamide,
Jdt is cross-linked and.in.the other it is . Fo
amitidz, BRI S iy T TR R SRl oo e eF TR mEih ne
flampedy N, RALD] MCTA, iSecoppScloiitlfip-reparhe cﬁi&ldﬁﬁﬁ?g@l, diclofop

di spersant on the liquid dropleéets I's nhot” or vi

methpds hpdoxyfom quizelofsp-P hiadelabrilagetic/aaid, lenatitipdacstin acidpigoxaben,

(o P patd biilit oblens. Likew it i .
e YRS BSPIRRL R o RS 6, SN B heneni
triazbRide] fl€Hzufbng teIRbEiArdH, PREHTSQHh M, 436106 RI0F, ialteR1SS, RBBREGhlor,
by the sane polyneric dispersant, in order to avoid

by ] : . . .
pretilachiorpthendehlos, pllopgbndmiroxydinneletbedim, eyclodio, sethexidimn

' J e m xtures of solid particles apd/ gr oi
teprifoblitoe Qo B, i 68, Bho®) SR 4 FyPRY RiorSetyeoten-
ethyl, bsdramoes], Wxene, idlabarhdiRatibns RRSEANIROAPAS irdiAquin, imazethapyr,

. sStabilised wth_a polyneric dispersant of the present
1mazagife HZ3MOXFBpMigXaAn| Bumidorapeentyb pjclopan.cmadeosul furon,

a ' e ' t] addi tional |
chloASHR S R Gath by HA B RS Mash YRR, LAl e DD Bt gl
molingteNgfraziney sinfazRatyanadiiq ahilys, gomdtrshatdattytazinEdRrbutryn,

skilled artisan will_ be aware of suitable conventional
sulctfipne, dsopretarasy hanrepdeauanschlenotalniog aadmrseaironmny

(b) gg%g%s&ggh b oxGRRLRE .thhé)gfs'irﬁﬁ , BsS8h rgfug@g\n&%rg&fa%one,

I'n an” organi c solvent’ I nm Sci
metoxainestrabin,diisxgstsehdn,icarbend axigathiabehd apsil €] dimeths@blphevinclozolin,
) C\(yith W%ter may be usiefjinhihisinv_ention. ) .
iprodione, dithiocarbamate, 1mazalil, prochloraz, fluquinconazole, epoxiconazole, flutriafol,
azaconazole, bitertanol, Bromuconazole, cyproconazole, difenoconazole, hexaconazole,
paclobutrazole, propiconazole, tebuconazole, triadimefon, trtiticonazole, fenpropimorph,
tridemorph, fenpropidin, mancozeb, metiram, chlorothalonil, thiram, ziram, captafol, captan,
folpet, fluazinam, flutolanil, carboxin, metalaxyl, bupirimate, ethirimol, dimoxystrobin,
fluoxastrobin, orysastrobin, metominostrobin, prothioconazole, 8-(2,6-diethyl-4-methyl-
phenyl)tetrahydropyrazolo[1,2-d][1,4,5]oxadiazepine-7,9-dione and 2,2,-dimethyl-propionic
acid-8-(2,6-diethyl-4-methyl-phenyl)-9-0x0-1,2,4,5-tetrahydro-9H-pyrazolo[ 1,2-d][ 1,4,5]-

oxadiazepine-7-yl ester; and

(©) insecticides such as abamectin, acephate, acetamiprid, acrinathrin, alanycarb,

aldicarb, allethrin, alpha-cypermethrin, amitraz, asulam, azadirachtin, azamethiphos,
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Exanpl es of suitable agrochem cals include but are not
limted to: (a) herbicides such as fluazifop,
wore®onyicome, fomesafen, tral koxydi m napropam BET/GB2006/000844
amtraz, propanil, cyprodanii5 pyrinmethanil, dicloran,
tecnazene, toclofos nmethyl, flanprop M 2,4-D, MCPA,
I
iR £Rrin GO B R PR SRR et oyt
beta-cbyjbéﬁhetﬁnﬂ laﬁfﬁ:ﬁhrm bmaﬁethﬂmﬂapmsmwhameblsmfhnmd borax buprofezin,

i soxaben, tebuta ch] or beno
buto&ygﬁnglgg;g@éusagqse gnfﬁb%f}’ 1, gy H E]i’ﬁili»cﬂl‘? amdm cyfluthrin,

cyhallé%én—f?lizj<gi(T u%thrH ‘Hlé%ﬂnn d?gt*c&fgﬁlﬁy rcfi’fgtrlbea‘i’kgﬁr% {ﬁggﬂ?ﬁﬂn,
emantdegnyércok@lifan, Qéﬂo@?k}@lb fenthich| fouyalenie, cﬁlpﬁirﬁlloﬂallfanprox heptachlor,

cycl odim sethoxydim tepral oxydi m pendi et hal i
hydramaﬁbxlmm imiidactapsid, maayﬁm AgopFOCagty ilabds wélﬁlothﬁn Methamidophos,

methllor(fgt% t cof ,?1121 y:hah} %ﬁ%ﬂnﬁ)zééaégéémelt %ﬁﬂnmcarb pirimiphos methyl,

propd<iRzeb Ry ide, ithimefogam, hRERAEK tnﬂhmm(m(aaﬂlxylylcarb
flum cl orac-pentyl, pi cl oram amodosul f uron,
C thm eomhfasitims an prepatation syethads of pelyoess dispersants or surfactants

are H}?BV Iawi'y%ﬁ"écp {A 1y eﬁve otL ﬁmaPe‘?ﬁi’sl 1@ enQﬁ ?l’fc'eulje;tﬁﬁépfilﬁma Polymeric

=

STBZ1ne,
SurfaRt-RAe Bhdfhctathite3diéHcb WeAed 42Mdred] blwék[kyf] N@\UYOfkt, IIQQII)SAD important
|soproturon [ inuron, fenuron, chlorotoluron and

class 9 polyuresis: dls(mysafl’(;mge; @p@ﬁa’@rrg ngag;bl)@y 8§ reggp}ﬁphlhc” which may .
be cof;él%l %}ll,%%ﬁ%g{)éo bl nts %Lragfg% J%& Hgllyme ig Qgt?aﬂzﬁed to a polymeric
backbdteabendaiz Gd)lﬁ)lylﬂbﬂgﬂl‘ ROgiRfapd actiﬁleljﬁbpal'ﬁés crf poil)pnezmh dispersants are

di t hj ocarbamate, imazalil, prochl o
detertmmﬁhm@s lﬁ’hﬁ@l‘@l C@BEB@F‘WQ@P@“V? ?%?Sr‘?féh% flifferent polymer segments.

[
é‘ne%g%l Ic O‘Pﬁ)cfz %Eéé((ﬁgrﬁ%rg:z Q’{r&%{)@%b% tﬁlr zgfz: ocfl'é@&s%@t%ﬁ{ fAay have a

segm[@ﬁﬁ(ﬁﬂ waBAgodisle pbBaie @ﬁr&azaslmlyethyilemél axideomdjoined to a segment of water

trtiticonazol e, fenpropinor i deno

insolpllgmobneisHeh H%P@M&@Byleﬁ%%lg%ihﬁ’ﬁlgﬁF&P@E’h‘g‘%‘?ﬁ qopolymeric
surfa%: h{ {%F‘usg d ﬁ{‘& OXI %@@ H&\%rkeg%xuh@ & watér WaKbRABlymer such as

axy pirimte,
polyethyletié osilde a@lpm;asmmdmna‘dl to awagxherrwatmlysﬁmlc pbiymer such

nmet om nost r obij n, proh [ conazole,
as podvmethgl mpbpfylaiganibe hyfkbone.
r h?ﬂé’ LehbEhe @?ﬂ%ﬁﬁ%@é@&tlﬂl@m@&rﬂce% PhLNAMPLERI A6 pélymeric
-dione an pr opi oni ¢

dispeﬁmmi h&s 4 Righ-potopdolaity t04&dsm,1ﬂ3fty fther ¢'(é}qyyd jurgacebut has little or no propensity
1,2,4,5-tetrahydro-9H-r razolo% g d] [1,4,5]-
to migglise g5 eeRESy a%f@%@é? Byt the gopfmuous phiase

A polymeric dispersant for use in the present invention may have a single segment
which is soluble in the continuous phase, this segment providing the function of cross-linking
as well as the function of colloid stabilisation. Alternatively, there may be more than one
segment which is soluble in the continuous phase and one such segment may provide the
function of cross-linking whilst another segment may provide the function of colloid
stabilisation; in such a polymeric dispersant, the chemistries of the cross-linking segment and
the colloid-stabilising segment may be the same but it is preferred that they are different.

Therefore, in a suitable aspect of the present invention, there is a dispersion as

described above where the polymeric dispersant has a second segment soluble in the
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(c) insecticides such as abanmectin, acephate,
acetam prid, acrinathrin, alanycarb, aldicarb,
w@bkdoendmspmn, al pha-cypernethrin, am traz, asul angT/GB2006/000844
azadi rachtin, azamethi phos,a#+nphos- et hyl ,
azi nphos-net hyl, bendi ocarb, benfuracarb, bensultap,

cont@?%%‘%%iﬁdﬁakﬂsec&% 51O P 8ESTRINR Y thentd IS i fFéreAk from the other

loresnethrin, bistrifluron, borax,
solutiie pegnfieaiti Wheh theoohens stoiex anmdifferduts efossslinkiag syyde, achieved by a
car bof uran, chl qrpr.opha clathianidip, .cyfluthri .
mechapsil spesHicrio the shemisthr lhe H%ﬁ“?‘gﬁ%‘frﬁfﬁ‘ ki é?%%&ﬂ%fﬂwhe
Lfd ' >t . a0 h
henELHOTSE 55 AT BEBRBES) By RIS i of 0
colldi@kfabiligin@seghemtraphdans. When dretheyiistdes ofithe dass-tipking segment

T ML U —
onet h ' i1 i P .
o 90 S S 4 B 5 LA 2008 Bt

stabilicationt pRtioulady thix Wily be telraseThberctbepeasithntansssdinded structure

preparation _nethods of polyneric dispersants or
enhaggesisabiatinn of thesegraent B he seabNeys PRastey i ew of such

erials i i ' : bk T B i .
Ll S R R R s o
in thEek#@fuoudphusy aidy, bek89REd withougfuctiag tolbdid stmbilfsation. For example,

ol ymeric dispersants_are those ternmed " | pat bi c"
the fg}lo%mg@ﬁq:}ﬁmqugqg-a}re fHtable fﬁg\}se_ wigh watsk@s gﬁjgglgi gontmuous phase:

copol yner t hat e . e

£ PCL TRl S OSBRI SRR AL AL R
SUGhHIAnac th Vige @napelidpee soylynert thebackbode ipesterninsslubleend the
determ ned by the chem cal conposition and relati
si peadapt ampseire|Rics s@lﬁblepat%%web'e@ﬁéﬁ?@?ﬂ%%%%%?mée gnd the

bl ocks. GPRAlYTE .(x}ag?r zﬁe%{ln%%% Efg% Rhat$h f{nﬂcg?%—l%%%%féﬁhen chosen so

syglg%1nay have wat er so

sueftasccpPitré ke gkabtd pdyad; wignedt 4ral wot sethesvitersbluble pendant
wat er insol ubl e polyner such as pol ypropyl ene oxi de;
whiarms onwatensnlula BackbeBp ol yneri ¢ surfactant for use in

532 lA;:’/l AU gcﬁulilg Etégexﬂlmrﬁ?éj(o% Y80 3 ﬁ.lb‘?é ch?st—ﬁﬁka%ggr érértgltn%nt adjoined

Mer Suc yl'ene oxi de as pendant
adjt®h Retkrtimsohibiegigaitnt. OTheratetani sas filr ehise-lipkingrie thes whbsen so as

as pol ynmet hyl nethacrylate as the backbone,. The anpun
of nebloyasshr #daaimsbayater selHbleisagaentand crasshrking1s é??t%‘ié#o the

t NG RAUNIRL 1) hh oW aRE BREMBIL seahfnt.

TR R R RSP

Pr QpeAter kyluble sBimett] Adftnddrto atwateminseublg gegpatt adjoinedite a cross-

conti nuous phase. ) o
linkable water soluble segment. The mechanism for cross-linking is then chosen so as
to only occur at the cross-linkable water soluble segment.

e A cross-linkable water soluble segment adjoined to a water insoluble segment. This
could be achieved with a diblock copolymer or with a comb-shaped copolymer where
the backbone is water insoluble and the pendant arms are water soluble or
alternatively where the backbone is water soluble and the pendant arms are water
insoluble. The mechanism for cross-linking is then chosen to give a water-swollen
hydrogel around the solid particle or liquid droplet of the dispersed phase that

provides a sufficient barrier to prevent coalescence, agglomeration, aggregation or

other such events that would lead to poér formulation performance.
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A polyneric dispersant for use in the present
i nvention may have a single segnent which is soluble
WO pooblg76e®nt | nuous phase, this segnent provi di PGI/GB2006/000844

function of cross-linking as7well as the function of
colloid stabilisation. A!ternatively, there may be
“i‘i{eeabw@&aﬂg)ﬁes%?@gi%ﬁ fHthE Buipdss Of iBteatioR ohf}e those skilled in the
cont1 nuous ase and one such segnent nmay provide the

art willecfabmiRarofithosthaarthitactures thiat inay meeiahé eritesie gfiervss-haking
provide the function of collqjd stabilisation; in such

through westsy saluble segments and %lf(ewwe “eh gﬁiaélﬁ ip adapptheghgve teaching to

. g - L pkin . oi d-stabilising

dmp%ﬁgﬁgﬁ#ﬂ%§§pggﬁﬁﬁ£§§%%28g%%nﬁ?$?ékbreferred t hat they
ar Rmghiph@iceyilymdr €6redserig thd presens iveatidremapbeniadeby séweral

present invention, there is a_dispersion as described,
appraslsse clviply by the sopdingefnrefogmsd pplymstic egments gicRpiymerisation of

X | . . . _
oo GERTHT L TBgHE RIS PR S oS
for usedh 4B laguéRg BRIRE coMii@ibus phasany 5¢ mia@s (ipbethdicoheoked stepwise

cross-Ilinking maybe achieved by a nechani sm specific
polymerisatien effusily weier isolubde pad sqoendlywaisr sekb]a menergers, or the

t: that |.s...fh '
vy A L B ARt ot
solubl&BolgRleti kéinehbOht SkiligdSe giedit wilblye oeat bf théhariotihadvantages

chem stries of the cross-linking segnent and the
and dsawbasks ofeaghiof thepgprsesihsht are simlar, a | ow | evel

of o.C Sl 1 nkj .| o] il LS ' .
2R LEhe iR BlepbGa e sh SbARLRR MR fpturality

of vig@lnh&ictddrs whidh imayhatddjsineday 4 prodhétrof g cohdemsatidd ortréng-dyeening

case when the resultant cross-linked structure
polymeiisgtieBs sol vati on of the segnent in the continuous

p h . ; i ,

oSS B DUl By TR S5 SRS s may
compii¥atal mMorunser phlable inthe dmtinaahd plede vofohynniérisad frxatit 4 mgnomer

. colloid stabilisation. For exanple, the follown
insolgblefi HiscqOnLoUS PRASS TP KGEd b Fhe Ryt ORAsitiaR 16 8itpyfhet the.

i qui g : . .
e BRI A A A BBl B LA o o
an aqiepes-yased codtinubdinepleneh sefapadohbixoinythecontingolrsaptidse may comprise

is water insoluble and the pendant arns.ar er ..
methagpiipped capBRRATTVENY 15‘&2‘%@%\@3 PN Sb Fsjoet
meth@@rg/}]ﬁ: R&dRE ﬁﬁfi mRIHER e iV@lch thdt "t‘l%:’ée%meﬁ’ﬁ is Wier soluble at the pH of

nmechanismitor “cross-1I"inking 1s then chosen so as to

use. occur at the cross-linkable polyner segnent and not at

the water sol ub endant 1 : .
Further examples o% veln& monomers that enhance water solubility of a polymeric

segment containing them are inter alia acrylamide and methacrylamide, acrylic and
methacrylic acid, 2-acrylamido-2-methylpropane sulphonic acid, 2,3-dihydroxypropyl
acrylate and methacrylate, 2-(dimethylamino)ethyl acrylate and methacrylate, itaconic acid,
oligo- or poly-ethylene oxide mono-acrylate or -methacrylate, maleic acid, styrene sulfonic
acid, sulfoethyi methacrylate, vinylpyridine and vinylpyrollidone.

Examples of vinyl monomers that decrease the water solubility of a polymeric
segment containing them are inter alia methyl acrylate, methyl methacrylate and other alkyl
esters of acrylic and methaérylic acid, phenyl acrylate, phenyl methacrylate and other aryl

esters of acrylic acid and methacrylic acid, butadiene, styrene and alkyl substituted styrenes,
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arnms or water sol uble backbone. A water soluble

segnent adjoined to a water sol uble cross-1inkable
w@e@amyte@dj oi ned to a water insol ubl e segnentPCTGE82006/000844

mechani smfor cross-1inking%s then chosen so as not

to occur at the first water soluble segnent and

vinylGcefge drdith&Qlliys of &St éstars eflvingl dlbshob ety dhloside or vinylidine
sol ubl e segnment, proximal to the water insol uble
dlChlgegﬂent A water sol ubl e segment adjoined to a water

s 0 %ﬁf@ e?és rﬁrﬁeenﬁO}ﬁgérgeﬂﬁg e, b% gtﬁn%a%lul[ cﬁ.lsvl\@étﬁ{)ds known in

Cross-

the afth GheSREBBIS RedBeh Qef@ﬂi*éd/to%c‘ﬂi"vn@t’ of h@)n&bﬂ&‘p”jﬁdlﬂhﬁﬁbﬁons and
wat er sol ubl e segnent. A cross-Ilinkable water soluble

give ﬁagnmmtrohdyerlrmﬂ@bllﬂaﬁ veeighitaad pohdispersite msiézg Giharatiorpl weight

aver.{gg% e Bg%/ryaa(e%\é gqg%}%lﬁar\meéglgﬂ 25 515(%% r?gF?na(f tec\t(-\fnfd?leg Examples

of thbRSREHBILAM iR iRTREFMntE I TReRRe WRT BEuEE bbilohR £1d cationic
alternatively where the backbone is water sol uble and

polyﬂnbﬁs qnmndmd tgrauprtsansieepolamerisitivso whishaequitealemsoing reagtion

cond e S5 R e o IR0 Sy i ot

requré ;élssddéiiﬁé}ﬂh%tcogﬁltlbﬁg di spersed phase that provides a
Iclent barrier to prevent coal escence,

agg’lannm mbthods oflijgne fe¢-rasticad pobynteeisatinniie knewn.s Thesgrinclude use

o o e SRR SR
comﬁl@%.1 ¥haih MRS §eS eh{seﬁohﬂrérﬁfér indlczwtpblyr&%sitﬂiﬂ Usird tramsition metal

architectures that may the criteria of
compllemﬂdl ra&ncaigadﬂmootfmnmtaéxonwmﬂgt polymgriEation uging sulphur
ewi se W ll be abl e to adapt the above teaching to

COHtGP&%if%?IBﬁgOW?W & non- aqueous based continuous phase.

An'%hﬂﬁﬁlﬁb@d BSJoYARE S né&lrndﬂ%@ prépatddebyy @naolled stepwise@eaction so
may be nade by several approaches, chiefly by the

longae mlp'st ban:gbqne is ﬁ@ftxgimobmq’meg@egte Hrieismaorg than one segment then it

oy B SR B PR ek o RS ok e L B may

be pfe%ﬁrekﬁﬁl (i)rgr@ﬂﬂ ﬁ@l@ﬂﬁﬁb&ﬁloh&ﬁ’eﬁe p@fdl&hﬂmmgmbﬂs éronmihetiackbone
(1) e controlled stepw se polynerisation of

Segmtmf,s(nll) yovﬁtr@rprﬁsfﬁgmdmnéa@mms%@ﬁaw daeekborg pegFReat; or (i)

o RRRTRA e AP Bl B RSP e
backbone segment with macro-monomers, which are preformed pendant arm segments with
an appropriate polymerisable moiety on one end group. An example of a macro-monomer
suitable for preparing a comb-shaped copolymer with water soluble pendant arms is mono-
methoxy-polyethylene glycol-mono-methacrylate.

The preferred preparative method for any given composition will depend on the
nature and properties of the reagents. For example, reactivity ratios between certain
monomers may limit the scope of the copolymeric architecture that can be obtained.
Molecular weight of the polymeric dispersant is also an important factor. If the molecular
weight is too high the polymer will be excessively viscous in solution and difficult to use, if
it is too low it will not have a homogenous chemical composition and if it is too broadly

distributed it will be difficult to predict its behaviour. One skilled in the art will be able to
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sol ubl e pol yneric segnents. One skilled in the art
wi Il be aware of the various advantages and drawbacks
w@booeaeisoof these approaches. Suitably the pol peEGBL006/000844
di spersant is an anphi pat hi&-copol yner conprising a
plurality of vinyl nononers which may be adjoined to a
selectr%ﬁ? g#g&llaﬁgte At RReRadbh@RofY to(préir®BRMebifled copolymer structure of
po risation. Segnents of the polyneric dispersant
an appioptiatemeolsailarbbaightn t he conti nuous phase may conprise
a nononer sol.uble igthe.c nti nuous phase

c S{b@!pyb@mqrg:éhsgﬁrqaﬁts omq:d S JYERHONL$TE amphjpathic sur.fac.e active
mole(lﬁlg&t\*fﬁﬁﬁ kiﬁ%é?&?%%dwrﬂ Yt ﬁ‘l?éilfa(:ébaéet\k% i?f)&ﬁi’s@ﬂble RFHIR! Prefto

suc e segnent Is soluble in the continuous _
cross{HMR R thEPire @¥&MRl aprotess auifubleyforthieqprepapirmselithe flesired despersion.
I n an aqueous- based, contjnuous. phase a se t soluble,..
For camplh ol partinies GRapRBECIvE ik By 6 GRS g1 g ghtinuons
copol i. i | 23 GI- | JobRE or hich
phsE L TR G5 T  P PRI S Rorsnd ot or i
pressiu® opilpetibat Ohbekisied et aitwamatsily sslektihl @epptoptibte nydthat for

use. Further exanples of vinyl noners, t hat enhance N
prepaiagdhe dwira fispergionrang fpgic)irEEahe deer Sizehoaigptcles o liquid
emare inter alia acrylam de and net hacryl am de,
rylic and nethacrylic acid,

2- Wil crodsdakZngmbniaver thp affect sfiklpdioly incraedinlg the overall particle or

2, 3-di hydroxypropyl acrylate and nethacryl ate .
droplet gia WebingiBHPIE KBS KPR ESENE SEl oS el Surprisingly, we

it a i,C i ' . , . X e in the di .
bave ARSI B pfer PO BB R SO0 S A sizo in the dispersion
normSly, teniias well shithsipieteetddyliming fdraxamplt elow iabgutgPrigrans and more

~and_vi nyl t%rol | i done. Exanpl es of vinyl nononers that
partigidarhebalew aheutsiisronse| ubility of a pol yneric segment

copt & Di.ngs Hhem ' B3b By th &iedisp@bdiy [A] to th

e %&?)‘/}R%tgé an ’(?t%ﬁgtﬁggl?%ygvﬁs ofeq?éﬁ}l iC 1;1?% [A]to the
suspémlvgm a@uri]d/bxi @il élfb'ptht [Bhie myiftalﬂycfryilnal part phartg |40ﬁ@at;a@f§ I(k:¢40) to 1

and ot her ar esters of ,acrylic acid:a e y
part GoA 5 Ba st B0y Pl Sk R ShAuEere desol Bl 260 o 1

. at 2R PhPRradddi¥ ot 180} 1890EfcS example
Pm‘gﬁx@?ﬂwpﬁ{%@%?@@i s O el iy vinyl i di ne oramp
fromdli:2htcol-7Sle A r@hobf abdued: Stiepaticedapp byitadle.sat i on may be

¢ a’rl‘ ér(e:e (1js act) gltearb%o}/131{1}coalfi%anntgéehi%qlssinifgr{ﬁg\@niﬁirr]num necessary quantity of

dropltgtg

polymeric dispersant in the formulation. Furthermore we have found that using the
minimum necessary quantity may minimise unproductive and potentially deleterious cross-
linking of the polymeric dispersant by reaction of a cross-linking segment in the body of the
équeous phase as opposed to on the surface of a particle or droplet.

In accordance with the present invention certain reactive moieties located within the
polymeric dispersant in a polymeric segment that is soluble in the liquid continuous phase are
cross-linked to irreversibly bind the polymeric dispersant at the interface between a solid
particle or oil droplet and the continuous phase. This may involve reaction of the reactive
moieties with a cross-linking substance added to the continuous phase either before or after
preparation of the dispersion. In the case of emulsions a cross-linking substance may be
added to the discontinuous liquid phase before preparation of the emulsion. The reactive

moieties may also react with each other or with different functional groups contained within
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the art. These nethods are often referred to as
"l'iving" or "controlled" polynerisations and give
wo pwen9sont r ol over nol ecul ar wei ght and pol ydPGPpeEB206400844
index (the ratio of weight -d@erage to nunber average
nol ecul ar wei ght) than nore conventional techniques.
segnfeX@ TP HRSHOWm SR EFBiOthat £8Rol0BleliR Mednfinh & phase. Any of the
scientific Iltera?ure and i nclude anionic and cationic
abovp otogsrlinkingtréavhionnohay hopgentspemtefeausiyeir pabrigassed lna change in the

TN TN RO T AR AN R

App il‘li&g lrjésll%ﬁg% ﬁ“iéﬁeﬁ AR LFRSIhRRS sHEIRREE SbufPhEliddRiito ensure that

ods of living free-radical polynerisation
prematuge kossalinkihpaweidenehetibas seeh asfhydiodysisp laredminimised prior to

t et raphenyl ethane "iniferters", nitroxi de chain .
comp G EMEPTKUET Cihe BRSO RSP SRR e AEERGH Caglhegble to do
ﬂﬁ&aton1transfer radi cal polynerisation using transition

metal conpl exes and radi cal addition-fragnmentation

t r fhséress-fhatiygesadciat hay besnn faciluichdmicakeattainthatgreates a strong
or gani ¢ _conpounds. Conb-shaped copol ymers need pot be .
bondy pe &P ErleHyPT AOBURY RISPY, BEVEER R maleties algg i gﬁ*?_goggﬁeﬂc
dispérgh%t Hﬁ% QOE th e S4106leGn BRARMYIESHtiBu B¢ Sulithblekedcfions are
nore n one segnent then it nmay be prepared as ‘
onesdieg dobinbertqabre ¢enditionddueh ks highatmpensire @bivh-whagerbve deleterious
copol.ynmers. may _be prepared by (i) .graft.pol ynerisation
to thepolfoid tabHNK AL thadAREiRLPTie the SiFL SishitBsh s egrRepEnt of the

disp rglgfé HeHPLdsE gvlf%t&eg g{(ﬂ%-lﬁlniﬁ)ﬁg dadarRE 19 %13}?6?63 $aid &iRtance must

bone segnent; carrying a statistical
cleady havendioneticapbityyeft leat twonreadtive pprupss b treaynmve many niaye.

EX&TE};E? g? ﬁlggt?%a égﬁg g\tllitﬁ . % n?ﬂ%ésé\}rg?)%%gg Eri@ﬁ\&gw%%réﬁspersam or in
a cr&r%g—(h:i}fﬁ‘ﬁ IsaodhiRe TR 'ﬁﬁaﬂna%nﬁﬁgs ®HRh HRUBact ANtHEAAHAIEs &fkefones;

ro-nononer suitabl é for preparing a conb-shaped

primegpa sgemerdavyi drhineaivbichsohyishes voignaketiacetony giasips, anhydrides,

. ononet hoxy- | yet hyl ene. col - nono- et hacryl at e,
iR TE o Sh SRS Eh Bl TP RS b Bl
isottfiQTRRREL NheMyid1 %@%%d Qihyl BRuPSpHBard EcORRPL b fefRiry amines

of "the reagent's. For exanple,” reactivity ratios )
whidhatayeractowith alkyl orompinealidesrinydioxsi grouprewbieh prayoract math
anh}%%agsl, %gllreiﬁih&:s,acrar héxty‘lai%taglrd(se, ctar a(}xyﬁg Qcig %aﬁc?és%ﬂ‘o%gdes, imines,

isocyanates, isothiocyanates or N-methylol groups; hydroxyl groups which may undergo

transesterification reactions with labile esters; thiol groups which may react with
acetoacetoxy groups, anhydrides, aziridines, carboxylic acids, epoxides, imines, isocyanates,
isothiocyanates and N-methylol groups or may be reduced to disulphides; carboxylic acids
which may react with primary or secondary amines, aziridines, carbodiimides, epoxides,
hydroxyl groups, imines, isocyanates, isothiocyanates, N-methylol and thiol groups;
carboxylic acid halides or acid anhydrides which may react with primary or secondary
amines, hydroxyl, N-methylol and thiol groups; silicon based groups such as siloxanes which
react with themselves in the presence of water; aldehyde or ketone groups which may react
with primary or secondary amines or with hydrazines, or vinyl groups which react with

primary or secondary ariines or with free-radicals.
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Mol ecul ar wei ght of the polyneric dispersant is also
an inportant factor. If the nolecular weight is too
whe@h/o91eeo pol yner will be excessively viscous PE@I/GB2006/000844

solution and difficult to usEl-if it is too lowit
wi Il not have a honogenous chemnical conposition and if
| t ExBmpRE oPheRdbvalélit Hohdiag tdakh thaybd émPRyEd foricfdéblinkfg include
predict its behaviour. One skilled in the art will be

the ugiglof di- s tri-wwkent metahmms spehi astcs!lcime,anagiesivenat abomihinm ovith

e R D GBS PP B St e ron wit
apprdbaRE i AHsSod é?fo%gl%gdfdgéﬁ Bbﬁdih% ¥iiAlak 8Brid aad%gmmm Groups,

surfacé active cul"es which physically adsorb at
biguanidaret atthscatietxyde acidsor moltiplehydatgenibahding Buctoas thet which occurs
cross-l.inking they are used in a process suitable for
bet“feﬁ’é_l’fﬂt@}ﬂ%lr ation of the desired dispersion. For exanple
SO . }
i S Ee BRI S AR HETE fhipbed oAV ERHe Hied o which cross
linkinglocairsl Exangldsrdftoatalysid that hay ipd @nploydd are IN-hydrogysusgirigide to
.rotor-stator deyice qr high pressur % ompgeni ser..  One )
assig iy heggadfign phamyes Vel casayvliy agids, cax H@l%ﬁm Byist it the reaction
. . ot . ¢ '
of by e YRGS o SRR RS REASIPP BPRedolbn of eponides
or telrfiagy iathirehs o hesiss thedkadtin «fii@egaratas KT ngpreasditpeenifies are not
. effect. of slightly increasing the overall particl
mteIa{ﬂs;s? liiihs scabg afiee v epInsYIBhregnds o theghemisity eimpl
_ _ f o i I - .
ik Q810 bt MR T 9918 0 ot S 4 gty Wscmin
crospdinking lreactiondare pdaatedsin pelyiner ségmehitsthet sicgolublerindhd quid

t enai wel.l, wi.thin preferred limts, for exanple
ContH\‘é’IOBWn%ﬁSBkthfglﬁeEﬁl‘b‘Es and nmore particularly bel ow

abewitatty MeCdrOdsli ' i 5 hieB] ' i

Bttty WO Yinklig Alnclifeat R biottitdla sl ficd 3FHR polymeric
dispsusag dhat asiscdatle ah the ligjuid cimbiphiets fhBje drs cathokdin acid amhthey are

r f Ato 400 parts of B.( 1:40 to 1 part. . of to
crosf Hpkedly dprops-pitnBRIS Fapite ahich iyt gk g ipdifonat
groupf0 parts of B (1:200) to 1 part of A per 10 parts of

(.1:10). A nore suitable range is from1:10 to
1: e prefsent inyentiohds fllusirated by thedollowig nanrlanitiog dixanipbast

1:50 is particularly sui t@g@&ﬁﬁfre is a-‘clear

econoni ¢ advantage in usi I ni mum necessary

quamk ifd1lovahg BRANMPRE iifustiafeRBE frRPiration bﬁﬁnﬁlﬁbﬁfﬁi&ﬁdlﬁﬁeﬂc
e

~ Furthernore we have found that using t )
dispersants suitable for the preparation of dispersions of agrochemicals in water and which

or
oyed to cross-

may be cross-linked through functional groups located in water soluble polymer segments.
The materials used and their abbreviations given in the Tables below were:
n-butyl acrylate [BA] (from Sigma-Aldrich); 2,3-dihydroxypropyl methacrylate [DHPMA]
(fronﬁ Rohm GMBH); 2-(dimethylamino)ethyl methacrylate [DMAEMA] (from Sigma-
Aldrich); methacrylic acid [MAA] (from Sigma-Aldrich); methyl acrylate [MA] (from
Sigma-Aldrich); methyl methacrylate [MMA] (from Sigma-Aldrich);
N-hydroxysuccinimidomethacrylate [NHSMA] (prepared according to the method of Batz et
al. in Angew. Chem. Int. Ed. 1972, 11, 1103); mono-methoxy poly(ethylene glycol) mono-
methacrylate (with a molecular weight of either approximately 1000 g/mole [PEGMA1] or
2000 g/mol [PEGMAZ2], sold as BISOMER™ S10W and S20W respectively by Degussa,
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m ni mum necessary quantity may mnim se unproductive

and potentially del eterious crosslinking of the
w@ologneid@ di spersant by reaction of a cross-|PCRGB06/000844

segnent in the body of the-a&gueous phase as opposed to

on the surface of a particle or droplet. In accordance

UK, ?Mcf RedRQrRE B Rfovk MER). AN EREitBd e oBRG ih \artsBY felgd® unless

ocated wthin the polyneric dispersant in a polymeric

'<nhas&gnﬁmmithat is soluble in the liquid continuous phase

are cross-linked to irreversibly bind the polyneric

1 . at the interface between a solid particle
o r N . . . .
et O BRLE ARt R AT LEYS abT et i lymerisation
accoidingst-thé nlsthdd of hddlsnae: al (Rlictondlbaules) 1997 BOLB1 GORZIDS).

. either before or after preparation of the dispersion.
Disciefe polpmensegmentssvag Ryl by seaeaiial (copppremensddiiionsthe

be_a h ' [ i qui efore

comB3HsTs 3F PRt crobR et R A B B TR R PBR0RE 0 T

al Bige nadedr fot itbman@bfeptddadal polywickiBatibnf &y &idled as part of the first
functi onal rclLroups cont ai ned withi nsegnents of the
[

batchpasidyigweted inlileblerls Bhe nitiaker usad avas githen edhylr?-brggo-iso-butyrate

I NUQUS €. . - | i nki
e2e SR PRt e BREHS HORE Aoy pp-Br
with @ 1618008 Wl gt apitekin@iers 1000d/ niols; piépapel cordirgtoh@method of
but not limted to a change in pH or tenperature

H or ure. :
Yankggsoet b (Maceomelaeniesy 9o B 1 138 5HN @r @i Bharoh erkpd dibromide
st ances. shoul e ensure that premature
[BP cr I?%-??Cr?%dr?}%g,%c}ge 53?182’%# %t%?%&rﬁg such as hydrol ysis,
Prep@&afoibiit Al-86stopylidene diphednpise? bagnorenathglpr@yiomite t he
di spersion and one skilled in _the art would easily be

abPelurey elol pHt of 4. rieorspdislens Aipharplie ctrash Hegiugte Hay
deoyBlapdd ERER w35 diR0ed ke 6F RLES OCHRNA R Phamine were
addeti®d €iel sheimy eeditiag id acledisoptioyndheceatitisp atigame wiasicooled to 0°C
segnents that are_soluble in the Iiquid continuqus .
befogsrvad partssef 3-hrgmeoisabaiyryl dramidesv f added P gy shoyer Spippiss and
then b A RixbHE IPefﬁt% shi FF JuRORS ragﬁ i€ Y LBulRY becBi@MEwas
eletertous to the colloid stability of the dispersion
remowved b filtreticnheudithadenmirddng lightybrofn aolption mgbiced tndsr vadiaim to give a

TRy S e
f uﬂ%%]gﬂgmeﬁi’atﬁﬁl Evf(‘atg cbfxgﬁtte& g L}])ﬁ%?érb W%r@i%@lld&a’byqﬁéthgal;sycommon

have nor e. nmpl es of fanctional groups Suitable
in thé art. Ingthe tasee ofil et liSetheisnlutives pele/passedthdiugber edurnn of activated

i : e
basic erllumina to remove copper salts and isolated by precipitation into petroleum ether

Exa

(60-80°C). In the cases of A16-A18, the polymer solutions were treated with aqueous
ammonium hydroxide (1.2 molar equivalents with respect to the NHSMA monomer) to
deprotect the carboxylic acid groups and the polymer isolated by precipitation into acetone at
-79°C. In the cases of A19-A22, the polymer solutions were passed through a column of
activated basic alumina to remove copper salts and the solvent removed under vacuum. The
polymer was subsequently dissolved into water at pH 10 (addition of NaOH) and stirred for
24 hours at 20°C to deprotect the carboxylic acid groups.



a cross-linking substance are primary am nes whi ch may

react with al dehydes or

ket ones;

primary or secondary

w@pioees7ewhi ch nmay react with acetoacet oxy groupST/GB2006/000844

anhydri des,
aci d hali des,

azir

sot hi ocyanat es,

epoxi des,
N- et hyl ol WABLfisl and vi nyl

i di nes, car’

i m nes,

lic acids, carboxylic
i socyanat es,
groups;

primary, secondary or tertiary am nes which nay react
Ex. P U Fhiaao 0 ANy Naggeies. Ny LY 19{)&9 BS Whi €N MRivent
feact mn N anhycrldes a2|r|d|n oxylic acids,
GaBexy €—at+t P
NR b EER sctﬁﬁda%?zm MW 7 Pty paoluene 67 parts
hydroxyl gr Oups M\Paﬁ%dpr go transesterification
A2 | FRBIBdNS paitt h || FBAMASSI8eh partst [NDMABYISUDS paris ¢l Tobyene 67 parts
neact with acet gadelAoX}.8gedsips,| anhydri des,
A3 42288018 parts ar DPRANIA 14T VigartsePOKPILS 2.6 pHriies, | Toluene 67 parts
i|socyanat es, |scqhhggygg§kg§ and N-methyl ol groups or
T uuu €3, | cids
Ad ré’?‘?z%clt EM;A‘;E;I/UI%? §s‘econ ary gﬁnjn%a i e 67 parts
Ziridines car I~ m d€S epnoxi-des e G\/\l! GH-OHPS,
AS || RESESr 1 LBeipand (OMAEN AR oy ap A, B e Shyl ol| L9mFne 67 parts
tihi ol _groups; camedxylic acid halides or acid |
A6 aBGHBrdesartshi ch) DERMredpbrtsv t hi MINLAESYS partss ec ond@tyene 67 parts
am nes, hydroxyl|, N-nethylol and thiol groups; silicon :
A7 DaaRI e psatsSUdDEBMVA 1 DX paRS WHIMA 106 sW t h | Toluene 67 parts
tlhensel ves i n tre presence of water; al dehyde or
A8 tﬁf&f‘v‘? 165 patt 'I\QM{ g W bMAEMMS b I’? @fts | Toluene 67 parts
gecondary a heg O Wi hy razjnes, or vinyl groups
‘v H-ch—+react—w+ 1 Of—S€¢€ i} i—th
A9  FEGE Laps :MM‘Aeié éf Hdn- ¢ ol?%ﬁ%?a%zpﬁﬁ Jiclgene 67 pars
my bhe enpl nypd for cross-linkihg include the ugde of
A10diPEGBnt16.5 partse{tMMEA Al PRdhs s ubRERMA S party, Toluene 67 parts
magnesi umor _alum niumw th carpoxylic acid groups;
A11t|rREGIBr lenpamst al |[SMMK B.3gmrisoppe DHAMXEXS parisckel| Toluene 67 parts
ifron with appropriate |ligands; pr strong hydrogen
A129988:8% 8 :%Bﬁﬂs as [bafhiL saxpdtsW th| DRASBNIA 298RS | Toluene 67 parts
blguanldl es W tfh carboxyllc ac|ds or nultlple
t e hondin tat g T™WE
Alspy%%éi 6 ﬁr{ sgne 1\%WPA(‘eagt%l 3%% ca bllﬁibsl\gé %S/p e en eﬁ%‘f/%ng 67 parts
nmr-ove nae ot 4 nnnl nnnnnnnnn
A14E)@:ﬁ)@gsépﬁg;t aﬂ\}@{‘ 1@9" Hgh-e b DMAE /i g; 3 Darts Holuene 67 parts
N- hydr oxysuccinijm de ta aqquqt | HEMA GRS on_ g
A159rE2RiB QPtparts ar HoXMA d4apadts, ¢ aPDOAEMA 428 pags gskilegne 67 parts
iln the reaction : DHPMA 4.9 parts
A16 | E2BiB 0.7 parts MMA 10.6 parts NHSMA 19.4 parts DMSO 70 parts
A17 | E2BiB 0.6 parts MMA 11.5 parts NHSMA 31.6 parts DMSO 70 parts
A18 | E2BiB 0.7 parts MMA 7.3 parts NHSMA 20.1 parts DMSO 70 parts
A19 | BPDB 0.8 parts PEGMAZ2 21 parts | NHSMA 3 parts Toluene 69 parts
MMA 7 parts
A20 | BPDB 0.8 parts PEGMA2 20 parts | NHSMA 4.5 parts Toluene 69 patts
: MMA 6 parts
A21 | BPDB 0.8 parts PEGMA1 22.3 parts | NHSMA 1.9 parts Toluene 69 parts
MMA 6.3 parts
A22 | BPDB 0.8 parts PEGMAI 21 parts | NHSMA 3.6 parts Toluene 69 parts
MMA 5.9 parts
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of hydroxyl groups with carboxylic acids, acid
conditions to assist in the reaction of epoxides or

WO 2006/020690 ani nes to assi st the reaction of | SORPYHOBR@S/000844
The precedi ng exanpl es are-iédt- i ntended to limt the
scope of the invention with regards to the chem stry

ExarSil 8y$dot 0 cross link the polyneric dispersant. The
only stipulation is that the functional groups

P; .
unliessg pblymnecicabspetsantsiwege prepateil by dirgusing setalydig dhain transfer
pol ymer selgrrent s that are soluyple i n t ih? liquid dl
Polyagitaing 0 BTPAESBAGP RIS sPEY STBH S %W%‘etsﬁ%‘m Y
copogjtir?et?ﬁé(ﬁ hﬁFg Rl Mgg&h&g?d foHnOLR Iy 08 S e o it ATheRBERI Fansfer

e polynmeric dispersant that is soluble in the

catalldt Gris Gistmiethianoidbis(diretsyl gyeximatesdiflybiobomn) dotzattdll} [§enBF] as

are cross-linked by a cross-|inking supstanc i C ,
desciibgd hyedaddlgion e ¢ ik oxsnq! iozﬁﬁ e ﬁ?gf‘?ﬁéﬁ” r“og?évf’;’e”rﬁéemm’y

p t a4V LOn: 1.8 i & i .
2000382 2478 SO it e e AR R G Rl S LY 050
azobis(}-usproplye4 Shéihpdrepat-ahidarole tlilgdmihipaitib) [/ AoOH4 herd dimethyl-2,2'-

di spersants_ suitable for thewppiﬁe@%@{{i on of
azobi( Seihsilprepionate) bY ORI & famsWako - NRESwREL eyl
Exa1%r18§§2'3| i nked through functional groups located in

ol ubl e pol yner segnents. The materials used and
To atjikiefedablut@\Wqatpped svidi ateernmavotiple, rédbk esndeebapyoweehed stirrer, and a

nitropEIg Ry AU DB MEROTERATS PO RSt PR UeF PEfeBtion. portion 1
e A 4 |

v )L VB ol SPSE A o i

(92°S). g phtvdonstdeoxyperaydd Roctign 2tves faldid toftheoreactor and the vessel that

eyt 5h LS L] G, e st
kgt g e gt oo i
two flowaonedhpuypwhijdt ehdrehaiva ryixyue Was mnmieth acreflliat dhe first
BTN NG T AT T e
min.m@/rﬁg(ibms, Bl P Eards 05 2NaAESPS R 1 Y6 hiin bid PRIUSEHINISG2.5% was

eze dried to renove water). Al quantities are
addegli oven 120myiar Felldyingdliapvmplete eddition hEPoitioas Agné d, the reaction

mixture was maintained at reflux for a further 45 min before cooling at ambient temperature.

The solvents were removed under vacuum to yield the product as a viscous, yellow/orange

oil.

Portion 1 DMAEMA 202.5 parts
Iso-propanol 259.8 parts

Portion 2 Iso-propanol 18.8 parts

‘ Methyl ethyl ketone | 8.0 parts

CoBF 0.0082 parts
V-65 0.2 parts

Portion 3 Iso-propanol 15.7 parts

Portion 4 Iso-propanol 56.1 parts
Methyl ethyl ketone | 24.1 parts
CoBF 0.0168 parts
V-65 2.2 parts

Portion 5 DMAEMA 182.5 parts
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Exanpl es Al- A22 These pol yneric di spersants were
prepared by atomtransfer radical polynerisation
wa@ewoenglicny to the net hod of Haddl eton et al. PCT/GB2006/000844
(Macronol ecul es, 1997, 30, -2390-2193). Discrete
pol ymer segnents were built up by sequenti al
Exand/510 A7R n?&ﬁﬁac‘k@t‘éﬂ%&'ﬁbr dgippe@ WA thé@ibzofple! REux condenser,
co) mononei batches used are given in Ta l'e 1 bel ow.
overliad stimer, aat onitdogen et tadnisinen inert atmst@b ?hf@ldgfgalt thgrpourse

added as part e firs atc
of thegspom Porteg 11 irs a<Bleds Cpacpriied B0 PR BT PISIEER giplor 2 hours
) ted portion 3 fed
ond g B P e Tt eI Sl it bl eosyeenmigd portion £
into thie auevussdlated asingwe flokt comtrohpyump =i mﬂteb% 3000yh wwered3 minutes.
prepared accordi n to_.the t ho f Jank va et al
The epgitqnotiasiheld gtds, C Toopfurther 2 Baws ga% e safss Ve Fgpoved under
r o fpde accordi ng to the
vact tkﬁ?dngl %?%Hyggﬁsriegﬁggepar ation of
4. 4" -i sopr@pyidndene d| peemyded water | 954 parts
bi s- 2- br onfo- 2- et hyl pf epBgnat e A sl o3 giktsl part of
4, 4" - i sopraRyt 1pfne diRep 'n 8. T 1PArf&10f T ol uene

was deoxyd et by SPREJATTY with LLLOgen jgas for
1 hour. 1. ‘qtb ?fs of %B t hyl am ne4)S ehgdded to the

slurr r es Hlflnn in-a Cnl”flﬂ@ |npr?CGCL on
Ew_lztéﬁ/ﬁe was cool ed to 0OC before 2.4 parts of
To aﬁ,allcjf((a TRiRp 2%@% Eﬁec% ﬁrftﬁry tﬁ@ﬂﬁ’&%{) addagdy 913 n‘é\érsgvé?ﬂ&ﬁ saﬁer and a

es an reactlon xture t tO stir
nitrogéhilist o Alairddifvan Tiet stesuphierathroughoupihtaberseas theerﬁmtmd portion 1

by filtration and the repnining | t rovvn | utian
was pddedcARgrRaEIed PACURRBRZ VD VEroEoR oA ot and et AL o reflux
(87 @/\ﬁ ¥ ?J%%lu{(dsgﬁc%xg(? ORIPVMIA 2 1WAs ¥adlado ttﬁ’@re@.&t@g H&d thd¥essel that

ite poI yneri zation was conpl eted the
contiatd Pertion Bevs rirsed ammdhbsleawgbmrﬂfsi Rativn A winch was also added to the

In the cases of Al . -Al 5, the s |on wer assed .
reactop; TisgleonyEeBIERR OBons dand & were Bﬁé?‘fc ARSI 0 Fiisestor using
| The fi
two gg@?:g ?éugrt&h%ﬁ sggd?:srg%&ﬁm?%m?iﬁgw(?g?eazﬂtg?@% 'afhte@lux b e first

54. 81%h<ef Rmrtwmé was aﬂdﬁd @IS 9(Mme ahd ﬁwtremamlmgﬁﬁa%e‘@aﬁsadded over 240

i RO R 65 PSS OLA0 PH EaPONy TG RRE 2% was

added/ P @@Bﬂﬁté&e FB@['OW the $6nplctadiitic SCPIHibAY 4 0Rd 5 th@reaction

acet one at
mixture was maintained at reflux for a further 45 minutes before cooling at ambient

temperature. The solvents were removed under vacuum to yield the product as a white solid.

Portion 1 MMA 312.7 parts
MAA 176.3 parts
Iso-propanol 627.4 parts
Portion 2 Methyl ethyl ketone | 19.9 parts
Iso-propanol 49.9 parts
CoBF 0.0456 parts
V-65 0.5 parts
Portion 3 Iso-propanol 41.3 parts
Portion 4 Methyl ethyl ketone | 59.5 parts
Iso-propanol 148.8 parts
CoBF 0.0913 parts
V-65 .| 5.5 parts
Portion 5 MMA 199.9 parts
MAA 264.5 parts
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-79C. In the cases of Al19-A22, the polyner solutions
wer e passed through a colum of activated basic
W@Lwriosm9d 0 renove copper salts and the sol veneCT/eBRwedo0s44
under vacuum The pol yner wdé-subsequently di ssol ved
into water at pH 10 (addition of NaOH) and stirred for
Exangaded 004338t 20C to deprotect the carboxylic acid
—groups. TABLE 1Exanpl es A23-3Q These pol yneric
" di Bpeprepenationvafioembrshppedepblippiefi¢ dispersaritsigsingithgimadre-monomers

e SRS BT Shohh B EBTEF y A ARy o
2.In t\éé}égl% ?@#&{B%rtﬁ hf?tieft%iﬁcﬁ&oﬁl%@ GHPRAEro- B8R werd RBss6ed th the

cat al yst

solvdatssiq ik hlad aiby ied (dibnmitrhyérginjedxiubdreejptivinl andrognetia ptirrer bar.
cobalt(11) [ CoBF] as_ descrjbed by Haddl eton et al |L3 st

The spdufiongwest deoryaaickhy sprgingyh INIToBPEas it 2 aells G @ PInULEs.

The sgog\%%qng ?%ré‘rgué?s%geut%ﬁtﬁheﬁ%ﬂ HRPCSBE V?{ilodgg iwtlt'h%hﬁﬁﬁg In the cases of

valeronitrile

A26- 223016 HAlyinsRpra@p otdebbylidnywling thtksdiventamdbevacuum. In the cases of
di hydrochl ori de) [VA-044] and djnethyl -,(%12' -

A29 gadhB e (e prdyngs Hiespiselaiad Ym%eﬁﬁftnd?lldl SRS GVBH,
Neuss, DE) were used. Exanple A23 To a jacketed
reactor equi pped with a thernocouple, reflux
condenser, overhead stirr€ABId2 a nitrogen inlet to

o

neintain-an inert atnpospherethrougheut—therceurse

Ex. | he Wiiot on, | portioaAmersias hdlearo-BO8RMSENRt ed byolvent

6 TR TG | BATRER 0o, | Phak el IR

A27 WeScadgledhak® [BR 5 €pator and| e I7esmels t hal Inpnimholetb.8 parts

Port i on was! rinsed with t hﬁg denvygenat ed - Portion—3
A28 (V-6 \dpars spMAB8DatS t he 1 E2StI6r2 Parle deXSARERSpR{76-8 parts

-”"’_“ ons—Aant=5 re _added s tan _Si Y i 158.7 part
A29 | ¥509101 Reithg PRS- P cont r ()ﬁilgulléfaalsﬁa%hl | st ? 7103)%9%0 parts
feaction mxture was maintai ned at reflux. Theatef &1 parts

52. 9% of Partion 4 was addediover 90 min-and the

A30 | ShEONDAgany . 1Bevkds] paitied oveA224dpaith. W t f) IssKeRagal 65.9 parts
5, the first p7.5% was added|over 120 m n ai
nemai ni ng 32. 5% was added oveéer 120 min. Foll g@’&%gl%ﬂ%ﬂs

conplete addition of Portions 4 and 5, the reaction
m xture was maintained at reflux for a further 45 mn
Exaippfes Bd-B2bl i ng at anbi ent tenperature. The sol vents

wg@s ﬁ(gl%\é d ngﬁ/’i‘%gé g\égxgsltlrua% £ ugé 8% gnﬂﬂﬁatﬂ{c%%eﬁcsdigpersants in
the preparation of aqueous suspensions of an agrochemical active ingredient.

Dispersions were prepared by taking 1 part of a polymeric dispersant [as prepafed in
one of Examples A1-A30 above] and 0.1 parts of a nonionic wetting agent
(SYNPERONIC™ A7 from Unigema Ltd) in 48.9 parts deionised water and adding 50 parts
chlorothalonil (2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile). Zirconia milling beads were
added and the dispersion mechanically shaken for 30 minutes. Each dispersion was assessed
by measuring particle size with a Malvern Instruments’ Mastersizer ™ 2000 laser light t
scattering apparatus, by examining the physical appearance and by looking for flocculation
using a light microscope; the volume median size is tabulated for each sample in Table 3

below.
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| FRRD&8p & 8idn With B flocculation

B20

From Example A20

4.9

Fluid dispersion with no flocculation

B21

From Example A21

1.0

Fluid dispersion with no flocculation

B22

From Example A22

1.1

Fluid dispersion with no flocculation

B23

From Example A26

1.3

Fluid dispersion with no flocculation

B24

From Example A27

14

Fluid dispersion with no flocculation

B25

From Example A28

2.8

Fluid dispersion with no flocculation

B26

From Example A29

2.5

Fluid dispersion with no flocculation

B27

From Example A30

1.9

Fluid dispersion with no flocculation
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The sol uti ons were subsequently heated to 70C for 72
hours with stirring. In the cases of A26- A28 the
wW@eiogneiss0 wer e i sol at ed by renoving the sol veneCTIG#2006/000844
vacuum In the cases of A29 1dnd A30 the pol yners were
i solated by precipitation in dichloronmethane. TABLE 2
Exarbfesol €514B1- B27 The Exanples in Table 3 illustrate the
use of anphi pathic polynmeric dispersants_in the . i
pr Ehese Rxiavplesfdempnsale that sioenbnisns pelymericiynsessatyilwigreactive
.actjve i.ngredjent. Disperskon I r [ [
moidfeh gty PR oL B b SIe Fob® SRRk s Bl 5o more
stabl@di XAk S5 Wik &%%{Is@h 8O dikfi Bt fosdighlade MOMitRNGE ace of the
~wetting agent (SYNPE IC(tm A7 from Unigema Ltd) in
solid4Birticlpm than vdeindhé seule pelymeriadispersatit igusd parqus cross-linking,
chlorqthal onil .. . . .
(2SaluHoRs eeipssdinipmeomenpdn Parmadied s disnersigns fom Examples
B. Ik E8%I & O, h IhR% FAGBARI MR BisastiRehaRgeithte ABRIFI(5] Si
nechanicallyxthaken foP 30 ﬁinutes. gch g?%gﬁ?éion@ma )
Aldrivh} irsstssdt phy tor® pads) way added focd partsi ofdhevilishersionat pErdend, in

the %g%&%gﬁ? “ﬂé?‘éplpwg%g{é i§o gr. (1{3% i Ogﬁalleﬁ %Zirxi&:i.épg?r}'é%ﬁ-linker in water (1
part Ff%’ﬁ?{sz]'@@ﬁ 288 Y %a&‘%“df@ﬂe diSper§ibP&CHH 8t TROtBhEDNAl aziridines

croscope; the volune nedian size is tabul ated
usedfvoere €3G h06 éigrh NdoR eFiak) Wadwijs) By FRBKAM S (fne Flevo Chemie,

HardGE kYL T 5ORBUAe s P9 AEGr] Qe AUICERRa PO foRg6 hours

befotdthdy Rel/iRlteFRAARBIoniRA watc? (5 Phrt BlsBersidnltB® @R b aldsPakal acetone
phase] |eads to nore stable dispersions, in which the

addedits pauss @esorpBomof dediabilizing polyroerd T el gohovis dhag eqeparisons

surface .of the solid part.icles,, than h S
betwi35p AT iere [ er ST S agom 1 ot S0 1 RfErsions; one o
whicPr&dsligher Rs BdeRS8déd, BK U8 EriBaMMNE M dReeo dEend erotsknker has

di spersions from Exanples B. In the case of O, 1 part

beerpfddgd.sol ut i on of bi s- (i odoet hoxy) et hane [BI EE] (of

Sigma Al drich) in acetone ( Q40 9 parts) was
added to 9 parts of the dis at pH9 and, in the
i s L R i s ker not added

Cl t ¢ Ropd2s) \BIEFadded t|dFleidghgpessiant t he | dilegsatagdappriagles
C2 i IF_"r('>m-li-_5':'le6 tf iéfif‘ ﬁ; ronal ]ﬂlzliidl d.isdp;efé'fobn Flocculated particles
C3 From B17 CX-100 Fluid dispersion Flocculated particles
C4 From B17 XAMA-2 Fluid dispersion. Flocculated particles
C5 From B18 XAMA;Z Fluid dispersion Flocculated particles
C6 From B19 CX-100 Fluid dispersion Flocculated particles
C7 From B19 XAMA-2 Fluid dispersion Flocculated particles
C8 | FromB20 | CX-100 | Fluid dispersion Flocculated particles
C9 | From B20 XAMA-2 Fluid dispersion Flocculated particles
C10 | From B21 XAMA-2 Fluid dispersion Flocculated particles
C11- | From B22 XAMA-2 Fluid dispersion Flocculated particles
C12 | From B26 CX-100 Fluid dispersion Flocculated particles
Cl13 | FromB26 | XAMA-2 Fluid dispersion Flocculated particles
Cl14 | From B27 | XAMA-2 Fluid dispersion Flocculated particles
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used were CX-100 (from NeoResins, Waalw jk, NL) and
XAVA-2 (from Fl evo Chem e, Harderwijk, NL). The

waele@peysdons were then agitated on a roll er- bePCEHGB2®&000844

for 16 hours before they wer® diluted with deionised

water ( 1 part dispersion to 9 parts water) and

acet one added to cause desorption of the stabilizing

pol ymer. Table 4 shows thercoMgri sons between tests

where the same quantity of acetone has been added to

two di spersions; one to which cross-1inker has been
bove, and one

d , d I.hed , ' .. .
or %ﬁ@sﬁﬁ% ggrﬁéégg%éﬁlsa%t&wuw@m%:gﬂﬁé%?lgﬁor liquid droplets in

R R R o i e R

phasinuaupphagaeand e selinsge isahibldiavhe gomimmegnpinke;ant allesyork
in the_continuous,phase an segnment. i nsol ubl e in_the
coAtAd WOBﬁﬁé}clegmiQWégﬁﬂé o ﬁ%ﬁaaecqnﬁl@u%% Rhgse formed by
parti.cl:es:.qr i qui f | S804

DA B o B Ry AL SO et

di sgaia@nthat avbeolablelie tler @atiatouskphage.i s bet ween

segnents that are soluble in the continuous phase. 2.

A dispersion as clainmed in claim1 where the polyneric
di l.e.i

cont P adon 28 Stan e UmEFHRE S Brlsiciiphiait has 4 second
c heegneait kylubliefih elicetuntihuam fhhee @l sabl econd satutile edgnodndiism
1. 3. Adispersign as claiped in claim1l or claim2
V\h@P@thﬁ‘gy dferen homs: ﬁa%léﬂaesgg@aﬁfeqﬁfé%g’s]ed. 4. A

di spersion as clained in claiml1, 2 or 3 where the

di spersion is an agrochem cal dispersion. 5. A

di $péismdrsinn as claimedindtlaim comdland?2 wherethe lventinuous phase is aqueous-
diico ti nuous phase is solid particles conprising an
agrét™enmical. 6. A dispersion as clained in claim4
where the discontinuous phase is liquid droplets

conprising an agrochem cal .
A dispersion as claimed in claim 1, 2 or 3 where the dispersion is an agrochemical

dispersion.

A dispersion as claimed in claim 4 where the discontinuous phase is solid particles

comprising an agrochemical.

A dispersion as claimed in claim 4 where the discontinuous phase is liquid droplets

comprising an agrochemical.



