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WO 2004/ 052099 PCT/ GB2003/ 005291 1 PARTI CULATE
SUSPENSI ONS This invention relates to particul ate
wGeoepes®ons and in particular to the use of PEHGCBRMWE/005291
pol yneric surfactants for the stabilisation of
particul ate suspensions. 5 In US 6262152 there is
descri bed a dispersion of solid particles which
conprises (a) a liquid vehicle such as water or
organi c sol vents; %b articles that are at |east
substantially ins A&Eh@tﬂﬁVW%EUSPENngS§h|cIe (c) a
pol ymer di spersant having at |east one segment sol uble
in the liquid vehicle and at | east one segnent
I NS qihiiheritidnrél8tel tiptrc@Bisadpensionsandia phiielRr to the use of
segnent having cross-|inkable noieties; and (d)
reagtive pmlsmene surfastaats fon thetstabilisation pEpartienlats suspgnsions.

or o0 LRI o2 B ETER if HeretBrE HrEE o L SEERRH Gpicpggmerises @
hqtﬁﬁl %ﬁﬁ:‘le SicARSHaRPbr Bl%'éﬁﬁ s@lv%ﬁt@%) bhﬂﬁ%ﬁg tHAO hé iR feakd dhhstamlally

particles entrapped therein. is stressed that
insphibleimrthé tigned ivehieles (cppelymier daspnsamdwakmg@t hae@t dpyg segraent soluble

Y SN T —
seﬁltlén? 'flﬁ@/l%{% L:%ss Hﬁ@i‘b%ofeﬁ%s :RaE t(&)cdvﬁeréﬁl‘iﬁ@ érS@Vlhlﬂ&bIer}ﬁmetles on the

he pol yner . anpl es of suitable 15
mqohlbﬂe wgnsnmfehe;pdymdr disparsant aldaeprqmsgmnd suchijthat dhejimseluble segment

metallic p rtlcles cal ctive
of (o orpar R PORH Bt 06 ot ics spipaRged therein.
It if %és’ls&i s thB geﬁxlt@l@ 19 kRSP L BEWRHE formEd By IReAARIIEe polymer
di scl ose pighents "encap suI ated” within various
segmas and thelcesssinkingdosds md thetzstich basds aréiwerpl |s®pbrasld@iﬁfectwely

SR LD et AT 1 0% ROL YT B L SRt
P {cI%fs %fer Etled %tlhélu@é %i%ﬁle}iﬁeﬁas&lﬁbﬁ' HRE HMethlfc pAAELES] Bi@lBgicBlly active

Exanpl es an i 5 clearly intended that
companfeln,tphaanaaeutnmlyapbvé mmlvmpﬁe(pblmer pagwkapmnom glass spheres etc.
Wit hin t core" a sub ta . body
ThiGamplst dclorpiEmenis] oRPSHER i Griops troSmpni{eg pofymers. In
0% 96t Rleighthtibi € cross-
cxBSLIBE SRR A, B VL BOLRREF b o
linkinge The pylytdiscinserearfithe prefaredirhtiaef prjymerdo ‘plgm@t is that given in the

ExpBhlEn At dersbes ot R Bl B n A Bpramaily o

“erﬁ: Até(?’a&iﬂﬁﬁ t&f “coi‘é”%‘f lawbbRaial bbdy) SpolverRenaehiley @eblected by

ng cross-linked polyners at greatly reduced
thecmm): efipigatenitopolisner esphinglie vk anipledr Sush fetvipowat]’ withinghe

6262152.. S trat f «
“niRPE i A S RePHOF S S BGRER § RPpER o cafing fre “core”
foﬁgg%?hﬂrggg hﬁ&g gg,,ﬂéggredl ent in an aqueous nedi um

n particul a an aqueous mnedi um 30 cont ai ni ng
su bmesplta the teﬁchmg of Ijs 626255 we have fosndthepaffetiive stabilisation of

. th th t
insB et ey bt asto s Lok ghRs et 3t oA peds
cm?cr ﬁﬁﬁicﬁ’l@ Y ?ﬁ!ﬂ&'%tﬁ thds@ dRRidied\Ri €S 62551 52" $abh feduced

vents an n particular are insoluble in an aqueous
coﬂﬁedlraimn‘d‘@f A619rheD L2 PaficRIETlY GBRUNS f@ 05 With a dispersion of an

agrochemical active ingredient in an aqueous medium and in particular an aqueous medium

[}

containing substantially no organic solvent. US 6262152 is primarily concerned with the
stabilisation of suspensions of pigments such as toners. Such materials are highly insoluble

in both water and organic solvents and in particular are insoluble in an aqueous medium
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2 containing an organic solvent. Thus US 6262152 is
able to use an aqueous nedium containing organic
W@ olnem9as t he aqueous phase in which the parpPCT/GBaG08/005291
material is suspended. Such systens are not possible
for agrochem cal active ingredients since they tend to
be at least partially soluble in an aqueous nedi um
coRRiR 4 ParRE SANE. TRAVEBI626D5XUs ablety St iPaduRlisthedi@m
tend to increase problens of crystal growh. The use
comthinatg argareosslventesiiheraquentsphaseiy vhidtsthaparticulaje material is

m scible organic solvent,,limts the .type.of. pol ri.c
sueRqesi Sek SRS 8 RO LIS peroEhapHAS S Bt wtce they tend
to B8} BIHEINIUDIOR i ftbu e Mbineo iRl Brachlt fvent. Such

systen@thierefcre kandntd incldase problends ofayysbad fpeowtha Thetuse pEimagieous
presents, probl ens, that are nhot enco nteE,ed f or .
megjugheoniainmgenbsiantiply ne pusableprganicy ipdisdhetygpaf polymeric .

sl U o0 40 Sk DB Al 88 O B fiicnny st
in aNaduesis médiamSdoatatiiihg subdtantialbofinmigilgersrganic solvent. The use of
di spersion”). Cearly the requirenents to

agroghpsnipals therforeqyesants preblgras that aregiot encguniggrd,foy piggrents such as
CLOSS- I I E WM '

T B 5 i 58 B e gnaty

millédei saBlnhi¥ronprépgortiiéhsi(ic tifisin, @aaspardngrveater-borne pigment dispersion”).
ag&ocherri_cal suspensi ons. 15 Thus according to ,t,hg ,

ClogFlardlesrieaningranmts rrcnofpplate SyioIReIAIiElos Bt GaatgK” of cross-linked

pol?%g%?@%?%&é@ﬁhfg%%@?ﬁﬁ i s@flee%eﬂ% Lth&ﬂg%ﬁ%@ %ﬁg%??g#ﬁ;}:s (typically

ase contal nin

1t 00 niiérdas)heodtgedintagsshesiidal Baspeigorsuspended therein
an agrochem cal solid substantially insoluble in _ said .
g ﬁ@ncmgthe

aqudBussagsprsins ipihepreseshrvienien thiese if ravidrd amphirg ks

.abidiser i . il ' - .
AP A WP R ARS8 Suping iy o
miseiBlY bigani¥RORRBI vinpGiuspedided thereih ot hyrethenvicalysblid seistantially
~or their hydrolysed products, at |east some of which
inselyhledn saifl gAeeaus phdsegylaelpeoreRif®bl e  of under goi ng
. Crogs- i nki I L. i ' ' . .

O oo TR PSR 10 et AR08 RIEL tydroptobic ey
conbyapslgahefisihg 3 plurslily of virglis pomdadys, hot tce aghwduy vinylic esters
phase capabl e of undergoing a craoss-linking reaction

wi t ot theis hydiolysed predneint legptoiope ofwHusirontaip dunchiony) gsgups capable

wei ( a; ' biliser prior to
cro%@%&%cr{)%qtn%%%g&i@a%@nded agrochem cal is

(ii)| esteatiidisaid pelytherid statsiliyereviticorit attmére selsstpres Corpainéds(dissolved or
of suspended agrochemical. A small proportion of a )
i seyspended) idhe aqusensplivee ﬁwblerofd@éﬁrgeﬂlg@ecraﬁfdggﬂ%r@éctwn with

t he ?ﬁﬁﬁﬁ&fzﬁ%ﬁ%ﬂsh% been prepared. For exanple
y€o

prospay ene g may be added as an anti-freeze. The
whéRinthe atiodsueeipis qiiiasBe polyinerioistyilelmiand calss-Yinking to (b) the
m sci bl e organic solvent" as used , herein indicates
susperuted agrpchemispl ip fesp thenilarrisit nebapgriccstabilisge per 3 paits qfgyspended
b%eﬁggﬁent is at a low concentration such that the
agrg ffity of the agrochenical in the aqueous phase is

not A small proportion of a miscible organic solvent may if desired be added once the

suspension has been prepared. For example propylene glycol may be added as an anti-freeze.
The term “an aqueous phase containing substantially no miscible organic solvent” as used
herein indicates that any minor proportion of organic solvent that may be present is at a low

concentration such that the solubility of the agrochemical in the aqueous phase is not



10

15

20

25

30

WO 2004/ 052099 PCT/ GB2003/ 005291 3 adversely
i ncreased and such that problens such as
w@eoossdobd sati on of the agrochem cal are not PCT/GB2003/005291
encountered. Preferably the3solid is mlled or
ot herwi se dispersed in the presence of the aqueous
phase and the polyneric stabiliser prior to step (ii).

ad?eﬁ;eﬁf HRV ke d%uéﬁ i #ﬂoﬁfe'h% siel gs éﬂstﬁlﬁbﬁldnrﬁf% agiBchemical are

ree noleties - a hydrophilic noiety, a
notwrbooperedi ¢ noi ety and a noiety that possesses
reactive or_craqss-|ipkjng b||| / With respect to
one Paeferaglydh %Eﬂ%‘tléﬁ&ﬁ%‘i isperseq dn gﬁt?%?ﬁ?%“b‘hfat g aqueous

f undergoing a
ph%%éég%?éﬁﬁﬁﬁg§r§§%lgggHS?FﬁQéF @ functional group.
THiey/pdlineric { §tamn§ar@nseaSn tigaiiventorpthhy hesei thres maia:gsarat}gzdrophlhc

The res(fr)ect ive nbieties are derived from.one or
Maigye b @m@b@dnmé@/wd@ thefeli thati Hosseiss EeASHYC %‘éﬂssr'étﬂﬂng ability

w@xsr ef:p t8 %rm%rg%{l@b e cesS ntaméﬁﬁ%g h@oﬁ%%ﬂgé gf’ ﬂx@%ﬁspensmn

ere

and @ziﬂabﬁaltlf%hﬂerg@lﬁg ﬁ%f&b@iﬁkﬁ@f@ﬁdtf@h Rdthesald ﬁlhbﬁbrﬁh gofp. They thus
havi ng suspended therein a solid substantially

ﬁmcngn gy tﬁaetwerpoé,}aan quiapf@nsgh de rﬁmerrté’emlqweesmw&?m one or

abi | ised.b L
maS pH G2 SERUE ik RESE SRRl B i % ebtihofl sabitser,
hy draepéiigCio Aufhet agptdt oflthe @)@dﬁ@ﬂiﬁ 1ﬁVd’mﬁoﬁ tI[dr&lfsqird)\hﬁechi particulate
vinylic nononers, not being exclusively of vinylic

SUSPEDQICOMPTITNE 2 Hauid phwrf@rvylg@asmm%@@@m %ﬁolxde%@ﬁtag%%y

msﬁilﬂa?ghla ﬁl;lont Ilgasif: u Ere oﬁ]l% llﬁ%%)eopﬁg Fs?ﬁgl?éeg gxgﬁeenlgg%tmn nproduct of
" Cag b PoBmaiid ChisconR i Gl Iy 5l SBRopiRtts fmdicty and

t he qui d phase capabl e of undergoi ng
cr ogsmpnﬁng ﬁ@ll}ﬂﬂéﬁpf winylig nwng@p@, ﬁQ}ﬂ@tqgcﬁ’Fﬁlusb'Plyl}ﬁ§’1%élc esters or

ot b 10t Bl e O i Tt erops capavt
SUS BeRsRAdiRY £rdsd-Bnltifs Sudlésphilic grabhd&isatitil i¢aRions and

stabiliser per 5 parts of suspended _solid. The ratio

by @) aytstor gfor¢ sybstanecsronipined;in tha ligyid phase cmaublﬁ offygdergoing a

cross-| t h olidis preferably

f r offi%F% ?ﬂﬁﬂg ?acﬁgéwg a@ @?&g’%?p%g?ﬁt 0 400 parts of
whekHPRRERED b}sﬁhigﬂt &f{a /@0 polyeneticRtubilisef prie ty Ii’fﬂ:fss-@lnkmg to (b) the

stabiliser Parts of suspended solid (1:5)

suspsndedsatid és lrsarsdhm pait of palypetiy pabilisergreap ppﬁ%@? S%enzieé solid.

Bg{ gﬁgﬁﬁg \g‘ggﬂ ég')q sol%eﬁg anbltlﬁ?xjpsrg)g ':cc‘(ie (r:]rg hnlqu (t;jo (b) the

sus émﬂe@)sohd\lik FREREMIA b 1|qmn‘ (ﬁfﬂoﬂ!ﬁnér&f@aﬂnh&@ td 400paktsl¥ shgpended
100, for exanple from1:20 to_ 1:75. A ratio of_ about

solid @100y toeh pat phpolymerip sipkilisgper Fpartsofweprdsd selid - ﬁ)sfor

ex BB Bk 550 o940 B bR 200 11

of §&l§rﬂn§ﬁé‘ Stabili¥erpRf 10 patksX fBuspEpRENSIHANS : 1ORY A @spiiallypeeferred range
using low levels of polyneric stabiliser according to

is fiama lplnﬂetgelntoq forewampls fropg 128vte F8und ratigef about 1:50 is especially
g -linking of the polyneric stabiliser is still
PIC, fcient to "lock" it irreversibly to the

The suspended solid is an agrochemical active ingredient. In view of the teaching of

US 6262152 it is surprising that satisfactory particulate suspensions may be obtained using
low levels of polymeric stabiliser according to the present invention. We have found that
cross-linking of the polymeric stabiliser is still sufficient to “lock” it irreversibly to the

surface of the suspended solid without the need to provide a substantial “encapsulating” layer
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surface of the suspended solid wthout the need to

provi de a substantial "encapsul ating" |ayer WO
WQ2MAH2099 PCT/ GB2003/ 005291 4 in the formpéT/a@B2003/005291

"network” to "trap" the sol4d particle. There is a

cl ear econom c advantage in reducing the quantity of

pol yneric stabiliser used in the fornulation.

in tfe#‘fotrﬁeo'fgmﬁgtwo e atgh‘@rﬁ {h%LéBﬁdhl kle! e@HEz‘e@Qa £R8r Sléabkid Mvantage

polynmeric s il nimse the unproductive

in réc[u@ﬁ@the Gikcniicy of poﬂﬁﬁem:o&tybrhsermseﬂ ialthd fosmnlabypnr Eadhéroore, we
with the cross-linking agent in the,.bod Sthgl&ee ducti
havg denad ket edusngdhe g o RYBRI ¥ iliser may| ramndgyise Jpgunproductive

cro%wrkifnﬁxﬁ @ﬂﬁeﬂ ﬁglg&%n% éﬁﬁl@& ﬁt{&ﬁ\éxgtrl{tlﬁc ngfsé Iﬁizzﬁémgfagexg in the body

of tB&ISRRAS fhase A3 bPOERT tolontthé partlefefseﬂhce iWhildt texémmtsslislting may
all, isrelatively small. We have found that
have [thﬁffegt quslhghlﬂw@cm@ng@ge oyszall pasticde sige i the spﬁ{gnsmn, in general this

o S BSM By ALFC ST Wbt WLl ALEHERES e v
parﬂ?@lé Elh@iﬁ 186 kispbsdiVnranul rémaihs wen m&;yxepreaéﬁearhmits; $or ék@mple
i nking. In Contrast to the glmsnts that are the

belqw et 10 snitions ancbnﬁxot@m@ﬂmbe ewebentd miggensvenpien Cgoss-

Sy oA L P S 815, i

agr&ﬁh%ﬁ%ﬁ%'ﬂa@é‘b%mﬁh &t Bhige ﬁbﬁlﬁhﬁyﬁn W@@sqma@é t’Blilﬁlhiaglhave adverse
of physical state, such as crystallisation

congAENaEs Ifcaragr@h@pmbu that acorhle i vugeess aéifalfﬁgqﬁeﬁr?éﬁhbw% state, such

dest ahi | | sed
o5 PPEBOPE Do epeion Qrdnigh o} fubiin il i ioome
destibBis&d Eﬁﬁnﬁgﬁaﬁﬁdﬂﬁﬁaﬁ AHlvolVRY trahspdtadlf hg@ehdﬂcﬁlqnm the aqueous phase
particles, which by virtue of size or shape

whexel therageichemichbway etystaHish te fovexpartigies, wh@hﬂwsaw @f Hgheeshape

may ?fgreﬁplézsagfq?ut}]% %@?ﬁ?ﬁngﬁ ﬂ)@‘fﬁ{e \Ploygrx nx%xg%)p A tithg' ??rﬁ{u?ﬁﬁﬁ‘ls Wé have

foutE Pk pictads dﬁh reséﬂﬂ sRRAG6Mag pReeeitlor atifigate destabilisation of
agrochem cal s %/ hi s mechani sm Wt hout being bound
agr

susmsmycon@n@atpap othgmieheby this mechagispe | Withaw boupgd by any

one: p %g&}retggyeitqg rée%%gﬁait Clpeéjr%rasg t% ﬁ%ﬁ{o‘é@éscﬂ} [f§6262152 which

“ené‘d'p@ﬁlﬁtek" 1B @artie s YA'R Finatr it sTickddk-link EpdlyiRess matdrial, theprocess of
present invention initially involves the adsorptlon of

the preeem wmeommtcﬂlhoméqu%dhe ﬂﬁ@fptW@th thestpidenhebirangishi 9fthe

watgrg§og%m% ré’gﬂ%plég f”i g?rsolﬁto 5 ea(fetcgﬁh s gss ﬁq%rf(ochermcal particle.

he%éafﬂ%p tckdé@hﬁikin@%f@am*fy indeealiisdhoRfietiobitatature oﬁfhetlbdrophoblc unit
hobic unit in-situ. This has the effect of

ln-Sque &hfsyaas theeffentpfdiresilyseduning d@laqymeyﬁ@ﬁpc&y@gm sirfagtant from the

PSP g R S 3SR RS ) GBS
hyd?tifﬂ%ﬁi@ haRké of Bt BoBmRticshFani@t il Basthié Advaintige tha 118 polymeric

has the advantage that the polynmeric  stabiliser js
statgliden i soluble mranaqumandemn GantanEnomisgiblpoigraisispivant and the

I d th d
P S 5 ey P SRERD Bl o gt
sur éé hdsGhin phadel FaRNAARIS, 38 DeRé 2 Chat Fihe PesIERY 6f the prdsent
elieved that in the process of the present 30

mvemﬁmanhe ansstlirked polymdricsuefactpe iy pispent moe indibe aaturg of a molecular

mo q]%;{ rihan g §1§3§t??1 %llhnelmg?(t )rgleogg fhg?%d'rpgolﬁﬁﬁ‘ﬂ( ﬁ?imhjcﬁ%ﬁéapsulates
the SRpEhdedlsoMi ch encapsul at es

,.1
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t he suspended solid. WO 2004/ 052099 PCT/ GB2003/ 005291

5 Typi cal exanples of agrochem cals that are
wGainsnsve al |y i nsoluble in water and are f orpal/aBe3/005291

as agueous suspension concentrates include, but are

not restricted to abanectin, acrinathrin, anetryn,

atrazi ne, azoxstrobin, benzobicylon, benzofencap,

ben L& : .

car eI L roch RS AP e Sy Ry Mboluble fn ey and are
formpatest asragneous sugenmeidh phraventratesdnehidb] it afe ndl irésBidIed to abamectin,
i fenoconazol e, .di flufenjcan, dithianon, emanectin

d
amBﬂ'é‘-%%l@?% 8%y azotsEobis: henzghisylanebenzafvasar bengsulfuran-methyl,
bromalm}ém&a)é{ﬁpmﬁd%%}, cfhjo‘i‘-Pe*ﬁ gc?nﬁ&!foﬁ&g{zﬁ: gfﬁngﬂrr%d, cyfluthrin,

fentraza I proni oras _
deshiediph_mhudi@ftnthiﬁrbﬂ,cﬂibm@aﬂ Afohctonddls Uhiflafnftan, dithianon, emamectin
flutriafol, hal of enozi de, hexaconazole, im daclopri d,

benzpatepRiconiiols sthokvmesaisy famoradensz émazamia ferpymidone,
forBeR RIS i BRI K08 o, T Shigrigas, Muometoron,

fluquixeoyiesold fusenddsEiaifol) halofRAR &AM azole, imidacloprid,
pi coxystrobi n, phthalide, prothioconazol e,

iprqgengekissaximnethylppeasesshovepanipyrinvendsatridng, methnopfyiczide,
S e T R -
phehbaipranapiebrystiobina phiamlide] prothioSsHREHIR R FacIbRbED ﬁyx%%hos,

triticonazole, cyprodinil, prodiamne, "butafenacirl,
sEHIBOXYE Ty St inRCmiBesatl rapithiticlnfen, Slcotrivne sbuttrosele,

,P}’UQ}. .
T TR e AN

tritiegaosifeypodinil, prddi 6@ buddfenilS HSPRISaIRi CARACLOELE & iBhibitors

e of the present invention is not however

The s;gf i
such gsfhessliscdpsed imBiopeanssent nod W8d@nt rat e for nul ati ons

AT
a suggghsioh eofcealrste.S THO SIVPE Of tHe ﬂr&b%ntzﬂv@iﬁi&lQH RotHtARS et Bmited to

. formulated with an oil-in-water enulsion conprising
simpje, suspensigsy eoncenirage fosmittatipns auhinglindesdfor exanple speposmdlsions in
ctant will b

- Qi ctive .polyneric surf )
Wh“glre{o% SP ‘T%l%%l?ecgn T Erg a“&n?aﬂ‘&%g f’%%ogﬁgf?eat%%c eglg]a’sos%%qn@p&nethe
aqueots plese isdnAelawd tWith HeoiPieSaRkk edKesH ¢ddibristbd Y ndte

addition stabil|ise the dispersed phase of the enul sion

agrophengieals pepiriped inj 4 dsparsed cibiphaneli Flge wpgtivieqmilyoeric surfactant will be
cros IR s b B R st i
and sl ddditionhedbiligelBe Glp@eRtiss 6f the eAmtbidd® MK E8Rth our

enul sion phase, even if in one instance it is
copepigg Soplicaen P el (CBA2/ORM o tThisra particudarradyantage that affectieely the

same BE Ry i bEBERE By T SlsPoieBe s B B0 LBt Gmution

phaseél@®en {fih ofxfistatiee 1§ iCdtoSUSRREARHE 31 MR Dthel XSis ROY. IPRIth Be
stabilisers used in this invention have three noieties

understepdpefrefsranceschergip toincaqueous phask epitaibing snbstattiallimd naiscible
[ b sses reactive. or cross-linking
Orgaxgg :ylﬁw%/t H@m%strﬁ’? ?’g@‘ﬂi‘iecﬁucﬁ §UPREMBIONS:  nore subs tances
C OTlieApotpflerid\stiliBsREURAYS tHY ASEniRin AR 1RHS RNIERD a hydrophilic

moiety, a hydrophobic moiety and a moiety that possesses reactive or cross-linking ability

with respect to the one or more substances contained in the aqueous phase of the suspension
and capable of undergoing a cross-linking reaction with said functional group. They thus

function as reactive polymeric surfactants. When these surfactants are used with a particulate
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and capabl e of undergoing a cross-1|inking reaction

with said functional group. They thus function as
w0 e@en52089 pol yneri c surfactants. Wien t hese suP¢EHGCB2a0WEH05291

are used with a particul at e WO 2004/ 052099

PCT/ GB2003/ 005291 6 solid dispersed in a

predom nantly aqueous nedi um the hydrophobi c noiety

r i orbs stron

sof ARG Rk AL] RO TR mthe hltoPRA E1eH) Risprbs sronely

to \fhd drfatd\6f thelpativslateadlid mhilt hier eflyoptild mordtygssedhteostuaigly with
stability upon the suspende soI id . The cross-Ili
thwm@pw@e@ﬁﬁbﬂ@ﬁtbw@g@mw dad sraitisvonch %§‘§PFIF‘{%EQEI% The

action mnth I
o SRl M SBEREE BB RSN reaion it the
cr@ﬂflﬁ)ﬁmg%bét&ﬁerb@ntaﬁféﬂ |(@1Pssi)1€dd&ﬁl shépenaed)imitet aqeeousfphadmewhﬂe the
surfactant provide surface-active properties to th

cotlhidsstabdliziregsmbojetikeoff thasunfactant REoVids] %tlﬁ@ﬁfr‘-ectmea’é?nqr%f’értg the thus
é gﬁ&q@ qqﬁs) for use in this invention are sel ected

Cresst 8M%i n random graft or conb copol yners and
cer tieholnRile ERMeW BiFactdnts) Foiowedn fiis ﬁﬁéﬁt@bn 4ro sélbméd from
the random graft or conb copol yners_ and bl oc

certalpahqdwm gtafior comb cppplmérsmné%ﬁﬁam |bmpkwpp@1ﬁnlﬁ¥8e It should be noted

thaltﬁ]réef Qaqqgg? $r (%ogr‘t (%fggim 1S %édt bl\Mﬂ ﬂn?«#; Po%%s? Mg piae'éent

Prof
in¥enfion a}e' S OGN E DA Bleit-owH sHR WARET drk @fenWouhd eSthe phitickdsterface by
active agent materials are determ ned by the
reaptiop o thieicorss dindtinguneietyt y of t hel r hydrophobi ¢ and
hyd hilic.co onent d“
é) (B)rertﬁ.s S5¢ 5, acgiactb i0 I{I;Q%ﬁhfs ! etc nined bg the

r|c surrac

co@wmai@ gnd é{l.%l'u@jj@ftﬁelf Eydr dblic fi.am%r pphelid cainSpdnSn@ ven

the text by Piirnma: ner ur factants,
Sur fEetcampoStivenand r@ethp@so mepa(at@mg” pobyakgris surfagigts are many and
992 t
vag . ég?‘gﬁ\fl) f 5?921 mﬁt\é\g%lg& %ﬁ%} gﬁﬁggexgoy Pﬁﬂné/ 'P%ﬁ}!’n‘fenc Surfactants,

s&ﬁé@faﬂmléﬂce S'BMQJW'@NE&&I blredsNen & drkose2). prien@ioataia elasses of
conbs of hydrophilic arns attached to a hydr ophaobi c

pobmtddﬁ:cmﬁactamtd arg theseyeepased axthydrpphilic-hydrophobic blocks and those

pre%xg‘{gﬁqp {ntt?fs 8? i{%ciroglgh% ﬁ%ﬁq%alxge%’ o aﬂ'l drop %??fgrl])ta?l[ % and vice versa.

Su%H ﬁ?@rﬂgﬁ&lé-ﬁ&dr@phﬁc PN U SRR e boeH &nhb&“ﬁﬂpl‘ﬁmhla’r’l tod “amphiphilic”.

have a hi gh prop enS|t to adsorb on the solid surface
Adsorptioave theu suspead@d salid ip mapinised yhers the susfactagts hgye a high propensity

to Qéﬁ?g‘? on ﬁ\eeﬁgfgﬁ&rﬁ%tgeagl ?x"axée it l(ﬁ::%n Hr)rg o%%ﬁmﬁ&?%?%elhge or otherwise

se %flﬂtua%oﬁﬁﬁwu%ﬁassé prepared 25 pol ymers or by
ol ynerisation in a S|ngle step or stepmnse manner

Thudn genaralepioliymeds amfaq:@amst waybe mederbygodifye presosly prepared

t abil i rhaV|n drophilic
pq?pg-ﬁerr %b??:l Ib mgge rcl:r Si€ gﬁ%ey p%ﬂ%r T us as, used herein the

teﬁ‘ﬁ nﬁb‘rhﬁl Wﬁﬁéﬁo stilfiliseR Bhviflg ﬁhﬁ]ﬂl@@hﬂ@'ﬁOlWymeﬂ Ia(hyﬁﬁ)pbcﬂﬁc moiety
nelr hydrol ysed products, | east sone of which

byc;rmﬂmmrrsllfgmhlrerbmnabf \gny:uqayomm n@t being s¥elpguely yinylic esters or their

h i S%Q gg)%é@gatg £%c{11[13ep%1i1 ‘{‘}ﬁﬁﬁ rcgli gﬁncst%%ﬁalo@Bﬁ]%ac%bh‘rﬁQ Sf undergoing
cr@sﬁl Hﬂl@d’g‘ rﬁ@te’oﬁﬁ‘lhﬁ Qk bR Hsdtvn Fdtibhe>dhé10desWotH dieech polyfierfisation and

f or med
polymerisation followed by modification of the polymer thus formed.

For example block co-polymers can be made by (i) the controlled stepwise

polymerisation of firstly hydrophobic and secondly hydrophilic monomers, or the reverse of
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For exanpl e bl ock co-polynmers can be nade by (i) the
controll ed stepw se polynerisation of firstly
whyanofhebi c and secondl y hydrophilic nononer SPCDGBRG18/005291
reverse of WD 2004/ 052099 PCT/ GB2003/005291 7 this
process, or by (ii) coupling together pre-forned
hydrophobi c and hydrophilic materials of suitable
u -5l drophilic materials
s PRR5ERY oSy 1 oo bing T R RARRA Lo Roblc BReRY ron
of swiedbyemblesalai weighechani sms wel | known in the art.

FF: 8 :1%@;%2 g;e:dgg mepai;]rg@{@gggfgﬁplrfrﬁ%\&e gegégm r@?t}omers by a number of
[nitiat t
pol B R PR RO MG 3R rcica

pol;&ﬁb?lsﬁt?cﬁ? prREedrdflitircoOstagds: @) Mawivn; whlﬁ:m)t}tel'aetlgar mmtmgvhlch acts as
pol ymer chain; (iii) Term nation, whereby the éhal

chailreatrighis areated; i) Prapgeetien, Winshirelyesie srveeled addifeh af 2 monomer
to ﬂ%?gﬁg? Ciyrpegﬁ glrl]lE {ﬂl) %‘%‘nﬁ %{3 Jwﬁ&ebgtﬂe%aﬁrlﬁ bioghibla halt by the

e|n|t| t1on and

neutr@{sHiORbs Bihsir 0F BeSREveiinte! Greeskilldddinitin drt istvoslbaveard of a range
termnators are 10 exenplified_in the specifi cgtl on

of sEtabiskinitinpion yne tesmingfion erqsessguVaHstsPetifHERRrs g jerminators are

Such net hods i ncl ude either

n.the art.
exe‘ﬁﬂf%ﬁf‘@tﬁ? Spgelc’cﬁfﬁn?l} ansfer pol ynerisation nethods that

gi VBlJck REpolHAbismRdy B?:‘Lj)lﬁé pai®l £6ilnddnoneirgby methods known in the art.
pol y-di spersities ) and pol ynmer architecture.
Sucpnmpimdamo&@mhqr am@mg or gioup FaatierRalBeRslPR mpghads that give fine

e f
confi o st o et Bty gL )Y pbBmer architegture.
PrepatdtidIcoHSitio R o8 Ricse nRibde dierverdemanding andaageret for example low
addition, the use of functional nononmers_ often

Polbﬂwafﬂ@stemlvpta@yn% he @ of pigerously rpgy Pw Lo RS Wemely pure

el o B0 B B P PR S o o

prot@&fngeﬁﬁﬁﬂ ShePliStPAT Blibs Yactdi@ﬂak&fltﬂnwaiahe Wl&ipmﬂ commercial
pol ymerisation 20 technol ogy. Such technol ogy has been

eprmmmvﬁmbwcmpglﬁﬁ ed due in part to the availability

a .broad range
0o BAGCraBlict REEE Bf <Y BBkt eoHRtlibR ntfchfiyffiiation
tech\ﬂbﬁ%yr Sﬁcﬂﬁte@ﬁn&@y Tk bBéh ©eaRivielyosploifed|duein paratd the avaiability of
one in both organic and aqueous nedi a. %,#éﬁeve .
a brbachiange pHmenaners pad swienlitgn and {etheAelusges e EEEH“I“‘? that
for th reparat | k j :
e i BEORBYe Cl PEGARE YRR 5 BT St g
and A E&Yu Ardail. EHeWElet lithifatieis o the edehiivndl yechholbgylvben used for the
reactions. The limtations ar e reduced or eli 1m natguct

prepamatmmf binckegpe yarcrs-re i g@]pgs 1@}@ tut(pgo

Severa I
S s Y T A, A B
elinfth&8d irf éo%ﬁ%ﬁ@d radadl petympadayior (CRR) memoamm)eral sucﬂnCRP methods
exanpl e of CRP nedi ated by netal chem stry

are knuwn indladingttse mdpiqﬂchysmet% palphuyg qné\nstr%%f‘c?l?gﬂsmes Atom
trol the
wanglr et PSR ARE) iR ST AP Al ekl Bemisty.

bl ok haPdfound that ATRP, a process which allows precise control over the polymer

composition and molecular weight, is particularly useful for preparing both block and
random graft or comb reactive polymeric surfactants for use at relatively low concentration in
the present invention. This method is tolerant of monomer type and may be used for example

for both styrene and (meth)-acrylic type monomers. ATRP is also tolerant of impurities in
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random graft or conb reactive polyneric surfactants
for use at relatively |low concentration in the
wEe@ses9d nvention. This nmethod is tol erant of PCDGBR®@B/005291
type and may be used for exanple for both styrene and
(meth)-acrylic type nononers. ATRP is also tol erant of
i mpurities in WD 2004/ 052099 PCT/ GB2003/ 005291 8
reaB6RY 8R4 theqRekehflEoRIRSC Tafth d‘i@ﬁ?e&xse oY GG 64 hfonbRers often does
use of functional nonomers often does not require
nofpequiecpriotaciidedembectiomnehentising. sTheyresultaat pelgméds gaherally provide
ol yners gener ally provide suspensions of sqlid .
Susgsl?gm of soljfl particlssenth dowerAysrass pesticlesizg after grilligg for a set time and

b 6yl T S AR e

cori¢sgithtivn dotyaredSwitiOpSIpMbisPrépaed st ctthiyhds BudhdstAdedisclosed in
prepar ed using techni ques such as _those disclosed in
US 16368 b2 19ch ps%ewrwa%’ey eonfeadied padiend pelyoerisationggnerally have

' ' eral | v narr [ .. .
nar o AR el SRR Bt B e Rl poniliting gical methods.
Nonohé ¥yshén fartatifingat ATRY. is QRribY¥E b TobDét af 81 T FbIPH Sci: Part A
out ATRP is described bg/ Coca et al in J Polym Sci:
Polpsy¢hem, V)| 3pnl 617 249983 6 ATRP emnlaysia Cu@dylideawkieh is complexed

. i de j s conpl e 1 i th
wiet FafToRat Pkl M “CER S cffoseaded iugrs aro usea
for plyageisaiond Thei Ci(BlcomplexrevatsibE dclitatbOdoiRht $olyi6chains (and the
. .The Cu(1l) conplex reversibly activates dormant pol ynmer
initiafar) B trapgder afitbe halegoniead grqups s shayrsingychemelie hal ogen

end groups as shown in Schene 1." 15 Schenme 1 Random

gr art—er—eonb—copoetyrers—ecan—be—rade—by—{)—graft

pol YRR sat4on @ﬁ(”/rm_dr opb,i:l:@:tlmnonpg‘-s Ok  Cu(l)X/2L
macfonononers to a hydrophobic backm or the

reverse of this process, or by (ii~|%o pling
pretfornmed hydrophobic or hydrophili terials of
suitable 20 nol ecul ar weight to a. PSR backbone
which is a hydrophilic or hydrophobi c backbone,
respectively or bygdkink) random y copol ynerising
macr onononers that have hydrophilic pendant chains

Wi t r ophaobi c nopers or_copol A Si ..
ny R BLRR 8pkp B AR TRss Sn BRPRUEPE [ Ereldobemsiserion of
hydropgili b i@ oPfnaadfdhomersts b hgarobR6bia BYcIBLNE Br the reverse of this
conposition wll dgpend on the 25 nature and
Y

Proggps 9 by (ibscoyplipgpresformad ygronhobici axihydropbilic exeaterirleof suitable

D ‘i : tai Lt

ol bl KoL AR DAL B PRRTSE BB dokoone,

respeétvebeor Bya@lﬂcifaahdmmopaymeﬁﬁhg efhciimdhothest tARHARE Gydrophilic
nmononers and visa versa. |In one enbodi nent, the

pendsat ghaing with bydrophehie monemeng s cppplymersingbetiophobic

[ t vpes..of _units: a) hydrophobic units,
macgaq%?%rﬁ)r@%ge%t Ih\}/_é%pgléﬁt‘gPﬂo%?rSSs-l i nki ng noi eties; and
b) The@réfrfledpiebirbtiveibthsd Wt 5 ghfef \CofPosiAbh Rilll depend on the
stabi lizing and other surface-active properties.” The
natupuEyap g Heootheawytiog ped@iade SBg example, the reactivity ratios between

certain monomers may limit the amount of a particular hydrophilic monomer that can be

radically co-polymerised with hydrophobic monomers and visa versa.
In one embodiment, the polymeric stabilisers for use in this invention contain two
types of units: a) hydrophobic units, which themselves contain cross-linking moieties; and b)

hydrophilic units which provide colloid stabilizing and other surface-active properties. The
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polymeric stabilisers for use in this invention
generally conprise two types, nanely random graft or
w@ ooo/050p0l ynmer s and bl ock copol yners. The pol BeEGB2003/005291
stabilisers for use in this?invention are conposed of
a plurality of vinylic nonomers. Sone of these, as
di scussed bel ow, contain functional groups ("cross 5
i i ' t. . o f I
pobgi| VRIS dec i Blie Bl End A ERCRID ORAGY ) Gestnamely random
graft onenet eapobmupnianai bleck ¢apolymeeraqueous phase. The
random graft, or conb copol yners have a hydro E%Ei c .
" haclisPRbmexistabHisgrs dphnseiiB thig iontigin e SHEPRY obp Fcality of

R S P 0 A0 P

link{r2SougsMjhathre taabRtof uhfergbiagagasdion evifhahyisnts ar groups present in
surfactants for use in the present invention may
a vaoptyafmatesials contpimeddn éhe agueoet Phasthomer capabl e of

und Qi ng _a Cross-|J nki [ ' h
coparty rarenhash &8 b SPdRnRSdals ARy Bhor R b Ronk Jeng
hy8RphBicaftes VPRI o biddiecopopndry ABveshydphabit and Aydréphific
conprise both hydroxyl and carboxylic acid containing
segroergsrar which thettydrqpbpYiasegnaen cantains ke gogsdinkipgelementhi s

i nvention.maybe made as. known in the art..ei .

o gy BovBaer o pegl R e Bidy AT mBY contain more

theiY RRUGHd SEindrivhey 85pabR ofRaERBINgAl crodsHlirkity re@itidns Fepeimple the
in a Stepw se manner. The reactive pol ynmeric

copelymarstragt eonfpsise heth aming mdbcarburahic iagid copgining@ppepacrs. The

coRSipety e bl PlapF BB BBV By Affontaining
mduigd.a (1): | wherein one * represents the residue of

an initiator group and the other * represents the .
r esildegolymegictstabitiserstior usgrim this inventiqn maybemmadg @ known in the art

e BASPESHPAL eos Rs b rcaion
inggﬁgmymrqna@tepms@%mgme value of e is fromO to

.8, for exanple from0.005 to 0.8 and in particular
f r orfihe @ca0ti%e palydedesurfactaatsfar uee ipfthis inventiemippioinglpde oth random

ersftocogih GERBRIE g ol ot e mgY B tebfestfbd By et
vhen e is 0, * represents the residue of a

Q
hydrophilic initiator. For conveni ence the group WO
2004/ 052099 PCT/ GBX003/005291 10 ¥ I-Ri L

wherein one * represents the residue of an initiator group and the other * represents the
residue of a terminator group; R1, R and R2 are independently H or methyl; X is a
hydrophilic moiety; L is a moiety containing a cross-linking group; Y is a hydrophobic
moiety; the Value'of e is from 0 to 0.8, for example from 0.005 to 0.8 and in particular from
0.005 to 0.35 ; the value of fis from 0.01 to 0.4 for example from 0.05 to 0.4 and the value
of g is from 0.10 to 0.90 and e + f+ g equals 1, provided that when e is 0, * represents the
residue of a hydrophilic initiator.

For convenience the group
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R group Yin formula (1) is referred to herein as
group or unit E, the group in fornmula (1) is referred

W 200hes®IN as group or unit F and the R2 in foremGa2¢03)005291
is referred to herein as gnoup or unit G 5 1t will be
appreciated that units E, F, and G are each deri ved
fromthe corresponding vinylic nononer and each unit
type E % and G may conprise one or nore different

nononers) \Wien the surfactant is a randomgraft or
conb r, the units E, F and G are random y
distr he random graft or conb copol yners
suita

have a r}i{%x&ﬁﬁg h{) Eerefe!?fé?llw AbSn £ %upb?roué'n&t E, the group

hydrophilic "arns surfactant |
copolymer the units F 10 and G are contained in a

hydr ophobi c| by ock and the units E are contained in one
or ilic blocks. The units F and G nay be
di sposed i n Random fashij o . r [G-

bl ock or may be df 5‘?%?@5156?%’5& hl%ereaﬂi%??%ﬁg%?g&éFandthe
gr(g,ﬁ,spectlvel y wthin the hydrophobic block. Wen R, R

and R2 respectively are hydrogen, the corresponding

nonomer i s 15 acryl ate nononer and when RI, R and

R2 respectivlely are nethyl, the corresponding nononer

is a e nononer. A substituted styrene

nononert has and X as a hydrophilically

SUbSt ituted p dar fovmilav®) ik esfeirbbtotieidin bs g@ng ohasit G.

as Hand L as a henyl derivative substituted wi th
It wﬂbbmrqcmm that wnits ﬁgFf yid G eashidervediiom e earreggonding vinylic

I
o el NG S MR et mpmomes
20 aWEbrOtha k@ fAteine s raedbre $Eanéd cnitycdpylyinite, thaunmssE,oF and G are
the nononers reacting to formthe units E, F

randegie élsmbélﬁﬂ Jiherande srefier somb sppelymers syitghly &g‘gﬁ ghyjdrophobic
“b:ﬁci(Pl 5o h‘yﬁrogﬁmﬁl t Igmi hos’@/h ltl'ie s%gfal: ttlggbﬁfck nglgrm'éfﬁle units F

or an ermn or resi

andi G dré @bﬁt@méd in #hydropheprItlocknarid e tiikeE @fe contained in one or more
ol ymeri sation process used to pr Cgare t he pol yner..

hydr@p in&lqsiss. psbfemuts K and (3 mpat heghsposedt fashion within the

{ | t
S ORNE0S P e AR AL L bR Bl vign o
hy ﬂfa]tzmm blogkgr oup residue ' " will be benzoyl or

2C(CN) spectively. Were term nation _occurs by,
]@152{)13;91 Ip%ps 1anebydyggen the correspondmg Monomer is an
acwlaggmgﬂgmélj 290'&%}} ?th ﬁe %rIQZ gersf?é{ﬁvgly ard & ﬁ %&&%&%&ldlng

rogen ato érm natiron 1s lon t

mcﬁhﬁﬂleﬁ {sGethicrylamymoinice S eA lsubstituted ktg%fene alonomer hds has H and X as
Whien an atom _transfer radical_ polynerisation gr oces

a hyﬂpkha)hcalilsssu!pﬁwte@wbemé§PBM§W<§>rf0¥ Ve H B, A Ptk b aokipmd L as a

ph@{ggﬁ\@%&g éﬂé};{gﬂ fth E(It::tsdg %ﬁ]ﬂg(% ‘r?ﬁe(%l eeumt and hasRl asHand Y

as a phenyl derivative substituted with a hydrophobic group for the unit G. The values of e, f

and g are determined essentially by the ratios of the monomers reacting to form the units E, F
and G respectively such that the sum of € + f + g equals 1.

It is well known to those skilled in the art that the nature of the initiator and
terminator residues “*” in Figure (I) will depend on the type of polymerisation process used
to prepare the polymer. For the purpose of illustration only where a conventional free radical
initiator such as benzoyl peroxide or azobisisobutyronitrile is used the initiating group

residue “*” will be benzoyl or (CH3),C(CN)- respectively. Where termination occurs by
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5 typical hydrophilic initiator in an ATRP process has
the formula Il Il wherein Ais a group such as

wh 2000982099 f or exanpl e brom ne or chl ori ne t hatPCrd8e003/005291
certain conditions, such 4% in the presence of a
transition netal conplex, may be activated such that
vinylic nononer units are inserted into the carbon-A

cl*lss

stk Ber AR il SRR KRy Seth HhmEht fhnfoion is by

cotbitatibn ¢Heing g&“mtpl"f‘*a nhRnreplesént a Zfithed pol&nﬁb tlkeainl & hen an atom
wei ght of 350 to 10, 000 andl&aeferabl y from350 to

transforradisel polymerssation pecessNATRIDif a5adl the rasidugf Shpinitinting group “*”

ey S B ol o S S RS S .

tyﬁlaﬂ h!;mﬁmnb iditigiot 1 4o ATRP paéRbPhds te formbfaus takes the
g on the nmethod of

surfactant prepar aty on other water-sol uble polyners
may be usgd W _pl of tlhe preferred hydrophilic
initiator en p ent . us Z may alternatively be

pol y(acryl gm de) 1! pol y(vinyl pyrrolidone) ("PVP') or
pol y(met hyl[_vi Iniiators for the
preparati on of such "hydrophil es" maybe nmade by
pol ymeri sing nmonomers of said 20 polymers in the
wlprems drise gmupasusdam hadogen, &hgixpmplebremiaeion ghlagan thag yoder certain

0013‘{% Crl o8 6 illh pr%)s?ﬁage %éa\éen}tloﬁp eltaltl%g}nlp?e@c %Féy%% aégw;ated such that

rk['}hé Qrfm'ﬁﬁféf S BRI REEE cafof N BEHAIE is a hydrophilic group such as a
HO (CH2- R- CH2) - O C( =S) - SS- (CH2- R- ) -
Ciitm€a eutms:eBolm@hylemlymlmﬁe&qm}ye@aylwlm gppovith a DPn of 5-

sl AR PR P AU Ao
or Wﬁ%vh%ﬂl RYs I dBdndr U; o't 911@1 2B is¥rkfer DYy 9 aetidxgpalyethene

conpri ses the "hydr ophi olymer termnating in o
£1y56 BouSynOW CHPLAerBL - OIDOTSG pE e hyAopRORIgisaeagoup ()

P 3/005291 12 It wll be appreciated that the
th“ﬁ&%?eﬁbeep BF the hydrophilic group Z in the residue of
the initiator specfies may provide sufficient

hydrophi I'i c propertji egysuchythat no group E is
required (i.e. the |galue ero). The reactive

pol ynmeri c surfactant of roula () will then take
formof fornula (11{I) belQw in whilch ﬁﬁ9epresents a
term nat or group. Alternatively, the feactive

pol Pependingon fhaaeidd of suffactand pregakdtionsnther oveter-solidd¢ polymers may

be RBIDICE Pf P PrefoTRl RYGOR AL %’wt'la%%%ﬁ%q‘%{rsé"%? ST iy pematively
e B R oo o o Bl i o
forfthpitepmatiomsafysuch i ‘hydroghi estniag banmde by polymensmg monomers of said
polymers in the presence of a xanthogen chain-terminating agent as described in European
Patent Application EP 161502 (to DeSOTO Inc). The reagent bis(4-hydroxybutyxanthogen)
disulphide [HO~(CH2-R-CH2)-O-C(=S)-SS-C(=S)-0-(CH2-R-CH2)-OH] introduces HO-
(CH2-R-CH2)-O-C(=S)-S- end groups on the hydrophilic polymer. The end group may be
reacted with BrCOC(CH3)2Br to give an initiator of the type described by Formula II, where
W is oxygen and Z comprises the hydrophilic polymer terminating in -S-C(=S)-O-(CH2-R-
CH2)-O-COC(CH3)2Br.
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the polynmer at any of the units E, F or G and Figure
(I') is not to be regarded as limting in this
WO e®pesA099 | ndeed in a randomgraft or conb coppdT/GBR(03/005291
the units are in any event 1arranged 15 in a random
manner. In a block copolyner the initiator, for
exanpl e the hydrophilic initiator my be joined
eit ﬁ’&llg/ c Qﬂhlhe residue of the
whi ¢ leﬂgﬁél nﬁp? ?JJI}%&} igyﬁ@g I%tpé osgﬂtl(%e&{ rdg%%%%l C ock
injtieirppéctsmyayprotide buffinind)ydoophihg pnmpgmes jush mm; no group E is

Dl e LI S B v
t I
o4 S SO gy o

Altnaivelyg tHe redctivi pblynieric bﬁrfﬁcﬁam o feetubd(I)t thay con’nalh dmotl‘uﬂha residue of
(1): (i) the group E preferably corresponds to (i.

ah}@ICdJélﬂiM@Iilaqu@ﬁﬂaGﬁélp(ﬁ- nore nethacrylate m)nomars
(when R1 is nmethyl and X is the appropriate
hydrophilic derivative function) or corresponds to an

acryl ate noponmer (when R if hydroqen ang -X is the 25
appropriatel hydrophylic derjvative function) or is a
styrene derf vaDive and X is
phenyl subsj@ t ut i A Qnﬁiety). It is
preferred that t [ carrles a
-hydrophilicLnmpietv X selected from - SO3-

pol yet hyl ene gl ycol optionally end- capped wwth d-C4
al kyl; -COOH or a salt tREORMULAqHIboxybet ai ne;

sul fobetai ne; and a quaternary amoni um salt NAR33C
vvherei n each R3 is independently H or Cl-C4 al kyl or -

( I S{%%E%Wr e? er ab a%;zla QB%PE esépﬁgggﬁlﬁ{&??g’%r ke of the

unii@ El & gratfieovasver te iftister ambtehamator Airetiomnanp imtidtekhed terminate
is methyl and -L_is the ap}groprlate de{)lvat vg
the mhimm’f any §f ﬂﬁy‘mﬁgs E. B pp Gandi Fagyra &) 45 2416 b9 bgpesarded as limiting in

h]%OeE#, esP g{}ﬁgd dl %ﬂd&ﬁ t% @BPCOW@JE% yngég”tﬁ Buf¥ls &8 in any event arranged

ogen e app roprla I vative

in B@ﬂiﬁbﬁﬁﬁaﬁﬁf r 3 aloék Gcfptm}&nérl thé(lm@t@t forgkampleitbe hydrophlhc initiator
styrene 5 derivative s h droge and L

maytheigined giskari(@) o dee wdfqphallﬁlblpéf § (Hwesse W&lqhﬂé in tufn joined to the
hyﬁ{ogﬁgbll: Eﬂ)lék ?&Iﬁﬂfﬁfrﬁ Q% F dda (?20 Eﬁéﬁ%f)@ ﬂ)lﬁ&!?laélretcﬁﬁ to the

I'S "or car es a Ccro

hyﬂﬁipﬁ@ﬂile dldck Q(t‘ﬁmliﬂslmg wttts RknddG Y 1(6 theee(ﬂmpltgdmph;lprlﬂmkl @r(e) may be
ycol ; -SH -NHA where Ais dro

joidietyh oneng TSR PPIRDiEAIotk SamEB PRI 70 Rch in tum i
JOI%E&)%) ), 5o §F 6RAPEY corresponds to (i.e. is derived
ro

oné or nore. 1o nethacrylate rmnorrers (when RI

i s ITeishydferpetthatviniferoidie (Bxppr opri at e hydr ophob| C
derlvatlvefunctlon? or corresp ndstoa g | at e
nondhdhe ZiaRRE g feya YlﬁPalie <. iy degved ne or more

meefﬁ Qtre n@nﬁﬁ\%{jﬁ%ﬁ ?é\}hlg rr}xﬁ%?ﬁl -—ﬁq diﬂg%ggfogﬁéteyydfoihﬁic derivative
fmﬁkﬂ@ﬁ)/br coulesporids teegh aﬂrylhteandnod’(@ [thdin Rl IHh}dtq@an ahd -Xds the

preferred that the _group -Y is or carries
apmngtg%éqoeh%,dgpyatwe fg@t@@) Qiis RshRene denvatlve (when R1 is hydrogen

and SiOs 911&1}7? s&b%'t_ﬁ)tg(%v}th ahlir'drophlhc moiety). It is preferred that the group —Xis or
carries a hydrophilic moiety X’ selected from —SOj” polyethylene glycol optionally end-
capped with C1-C4 alkyl; -COOH or a salt thereof; carboxybetaine; sulfobetaine; and a
quaternary ammonium salt ~N'R%,C wherein each R? is independently H or C1-C4 alkyl or —
CH,CH,OH and
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15 wherein nis from3 to 20; -CO O pol ypropyl ene

glycol; -CO O A wherein Ais a C1-C12 al kyl group, a
weo@8smyx| oal kyl group, al kyl cycl oal kyl gr ouppP@i6B2108/005291

the al kyl portion containd3l to 12 carbon atons and

t he cycl oal kyl group contains 3 to 8 carbon atons,

aral kyl group or alkylaryl group; and - CONHB wherein

t ha?1 )?R Eﬁ% Iﬁéﬂéy&b émpodds tb Bi.cCBRREvEd fr)zsmg I’oﬁé Sﬁhﬁﬂa

t ' Els erlve fromone or nore of i
mefleichydate mpnorRers (whenBrlss mathy? 60d-+0 5366 gppropriate derlvatlve function
PCT/ GB2003/.005291 14 DVMAEA bhet ai ‘
cargyl{lgp Kross-HlEipg BTQUp) O FRITITREHAR| IR 2T @{rp{ﬁeﬁ monomer (when R1 is hydrogen

rﬂ{ﬁﬁé ébﬁg}oﬁ};ﬂfé}?éd—ﬁréﬁ%\lﬂmfn&%ﬁg% robsshﬂﬁhg ¥toup§ 6k is % styrene

derdvdtile (Widn B/ ﬁmydfbgéﬁiaﬁﬂ ik phenst hﬁbanmyddavﬂl 8 aidlety providing the
wherein Rl is or Hand X has the formula ,
crogréipling ﬁmﬁﬂon)r dti r& pg@ﬁetrscbrb@t theigspsthcif o5 sarmigs picEpss-linking group L

sel é?cﬂﬁm_%u I, c%lxc? kg ?@J e%arﬁ)?e oT?progﬁ 1}]e| ﬁlwgﬁb‘ Refob A A is

hycﬁﬂ@éiﬂbrl(mt@@mldyl ahd —W@Hmﬂla@alaﬂieﬁcof‘\mﬁr ein RLis
met hyl and X has the fornula S03 t he_sodi um
sal {itipthegequpde paferablycqoarespamds ki @reRF dP%Vqﬁeﬁrw} oRgERY TOge

f 4
mel}ARphle moRiYs flttn RIS et a. 3K deabiispidda b roptichic
deRtive fifltibw)| or 26@espoidstot dieactitEmonoeNGVEIIRI isRiyddien and -Y is
Mono- met hoxy L)ol y(et hyl ene gl ycol) nono-nget hacryl at e;

thevgpropripte Rydioghehit Hgrvasivg dun 1}211}1%?315 s derivaiviHamhen R1 is

o B, S RSP0 R RhgPR AR S Bhr Dt v
grouf —ifoi@ or E@fieLxByaRbphdbiomoety ¥’ Fdlected from —~CO-0O-(-Si(CH3)20-) H
wherein n is from 3 to 20; -CO-O-polypropylene glycol; ~CO-O-A wherein A is a C;-Cy2
alkyl group, a Cs-Cs cycloalkyl group, alkylcycloalkyl group wherein the alkyl portion
contains 1 to 12 carbon atoms and the cycloalkyl group contains 3 to 8 carbon atoms, aralkyl
group or alkylaryl group; and -CONHB wherein B is a Cs-Cy alkyl group.

1t is especially preferred that the unit E is derived from one or more of the following

monomers:-
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Me n SSA: Styrene-4-sulfonic acid; wherein Rl is
hydrogen and -X has the fornula 10 s03 It is preferred
wa bat/osdoeo noi ety X in formula (1) takes one of P€TI6B2003/005291
above val ues. WD 2004/ 052099 PCT/ GB2003/005291 16 5
It is preferred that the unit F is derived fromone or
nore of the foll ow ng nononmers: AEMA: 2- Ami noet hyl
net hacryl ate wherein Ris nethyl and L is the group
0~0 NH2 t-BAEMA; 2-(tert-butylam no) ethyl
DMiviA BA ietdirattie 2 NEN-®iRethyl-Ne@apkthaersilox yethyl) emypmaup)edanoic acid,
> NH  HEMA:  2- Hydroxyet hyl nmethacrylate, wherein Ris
wheggin {115 giethul apd—Kdigs éﬁecf%‘“é@ OH DHPMA;
, 3-di hydr oxypropyl nethacrylate, where R is nethyl
432? Lis the group 0-» 0 LOH OH to NaMAA# wherein R
i thyl and L is the group 0 0 WD 2004/ 052099

O”pcf) GB2003/ 005291 17 MACES#: wherein R is et hyl and
L ilg the group OJ", O CO2H PPGVA#; Pol ypropyl ene
gl ycoy) nono-nethacrylate wherein Ris nethyl and L is

the gfeup wherein n indicates the degree of
pol isation of the propylene glycol and is
prefefally 5 from5 to 50 H

O,-

QuatDMAEMA: 2-(Trimethylammonium)ethyl (meth)acrylate salt ;

" wherein R1 is methyl or H and —X has the formula wherein Hal' is a suitable anion such as

halide, for example iodide or chloride

Hal -/T\

DMMAPSA betaine: 3-(N,N-Dimethyl-N-(2-methacryloxyethyl) ammonium)propyl-

sulphonic acid, wherein R1 is methyl and —X has the formula

SO,-
NaMAA#, the sodium salt of methacrylic acid, wherein R1 is methyl and —X has the formula

1

O



nilt is preferred that the unit Gis derived fromone
or nore of the follow ng nononers: nethyl

woredohasayd ate wherein Ris nmethyl and Y i s theP@r/GBpe03/005291
O-OCH3 10 PDMSMA: Pol y(di et hyl si | oxane)
nono- net hacryl ate, typically with an average nol ecul ar
wei ght of 1000 wherein Ris nethyl and Y is the group

~ O i ' S . —X ha
MAGESY diongsPYisEa Y ov SRR YRS fsametbyl and X has he
fornfin0- met hacryl ate wherein Ris nethyl and L is the

group wherein n indicates the degree of
ol yneri sation of the propylene glycol and is
4ELgferably from5 to 50. In general a relatively

O~ greanter chain length is preferred in order to provide
th necessary hydrophobi ¢ character. OHO "H 5 n
Baside nononers such as AEMA and t-BAEMA may al so be
used |n the formof their salts such as the
hydraohl ps@ de salt. It will be noted that certain
mononer § (marked with #) occur in nore than one group
and for |exanpl e have hydrophilic groups X that may if
desired e used to provide cross linking (i.e. may
al so act as_a noiety L). For exanple salts of 10
carboxyH(QQ&Hds maybe used for stabilisation, when

t he nononers bearingl-CIEX groups aLe incg&&gratﬁg. vl
PEGMAoMane-mstieamalyEiyisas elysel) frasogastharrylal WigegpRl is methy
5 and g g'gblg ﬁ?/e: ﬁ‘%{%{“ﬁg AR dRN ind?@av(‘%%ﬁé a@aééstﬁ%régi‘?{f Igﬁiolc?gnerisaﬁon of the

Ng using aziridi ne or tarbo

polyelh§TEns afyxol oMaRrenidhe typivallp fienss ketl0, fig xhmpledoRh Sgo Gops
woul d be incorporated into the hydrophobic part of the
4jgffactant. Clearly if -CO2H is used for cross-Iinking

it cannot be used for stabilisation. 15 Were two
O“dif¥erent groups in the surfactant are capabl e of
re ing in the cross linking chem stry, but have
ver ifferent reactivity it is possible to use the
| ess fteactive group for stabilisation, for exanple
carbqg¥1ates in the hydrophile and hydroxyls in the
hydroph@%% sections. One skilled in the art is
readiy able to select the conditions such that a
gi 1 . rgoes a cross-linking reaction or
SSAﬁFﬁE&ﬁ%ﬁ?@@xg%ﬁﬁﬁiions such that it does not.
wherein R1 is hydrogen and —X has the formula

SO,-

It is preferred that the moiety ~X in formula (I) takes one of the above values.

10



20 Further exanples of nononers which can be used to

formunit E (and provide corresponding values of R
w@ea485200ncl ude 4-vi nyl benzyl trinmethyl amoni BOT/GB2003/005291

chl oride, 2- N-norpholinoetihyl nethacryl ate,

2- met hacryl oxyet hyl phosphonat e net hacryl ate, 2-

acryl am do- 2- net hyl propane sul phoni ¢ aci d,

NMONRi§BlcRGd-tREDhS TRt m@&‘él'rw‘&zé%m ox)?/ef&r%@fgiog the ﬁﬁl@\)&i}}lg monomers:

pyrrolidone, 2-suiphoethyl nethacrylate, quaternar
AFDBAt 2 Ashin@&hyli mrethhoryfatel wiszein \R ismeéthyl angt [Lait ehe( SOMEMA)
and DMAEMA at acid pHs. Further exanple of nononers
ich can be used to formunit F (and provide
(respondi ng values of R and L) include single or
O’mi x@d nonomers sel ected, inter alia from am ne
fung¢ti onal nononers such as 2-am noet hyl nethacryl ate
hyrotkl ori de, N (3 WO 2004/ 052099 PCT/ GB2003/ 005291
19 amilnopropyl ) met hacryl am de hydrochl ori de,
4- am Nb%t yrene, 2-(iso- propyl am no) et hyl styrene,
4-N- (vi nyl benzyl ) am nobutyric acid,
t-BAEMM;2-(testibmitlinino? ethyl methacrylate where R is methyl and L is the group
am noet hyl am no) - propyl tri met hyoxysi | ane
hydr ochl ori de, N-(3-nethacryl oxy-2-
dr oxypropyl ) - 3-am nopropyl tri et hoxysi | ane; 5 hydroxy
O norf@ners such as 2- et hoxy- 4- vi nyl phenol ,
4-v{nyl benzyl al cohol, 4-vinyl phenol,
2, 6- dhhydr oxynet hyl - 4- met hoxyst yr ene,
3, 5-dilnet hoxy- 4- hydr oxyst yrene, 2-hydroxy- 3-

Nf&loxypropyl trimethyl amroni um chl ori de,
3-£hl or o- 2- hydr oxypropyl nethacryl at e,
5 3- hydr oxypropyl nethacryl ate,

2- hydr oxy- 3- phenoxypropyl . net hacryl ate, diethyl ene
%%ﬁﬁyﬁmﬁmmﬁta@e@m RristhethyhAng Lyis i group
| ucosi de, sorbitol nethacrylate, caprolactone 2 i o
t hacryl oxyet hyl ester, 4-hydroxybutyl nethacryl ate,
dr oxypropyl nethacrylate; carboxylic nononers
su as acrylic acid, beta-carboxyethylacrylic acid,
4- i nyl benzoi ¢ aci d,
4- (( 3y met hacryl oxy) propoxy) benzoi ¢ aci d,
nono- ﬁ-(nethacryloxy)ethyl)phthalate, i taconi c acid
or imnated derivatives of these nononers once
| [ i - i .
A N R R S R AL R
jroups by reaction with, for exanple, alkylam nes
4E§pecially preferred cross-linking units F may be
0-den ved from am ne functional nononers such as
2-gm no yl met hacrylate and 2-(tert-butyl am no) et hyl
nmet éﬂ te; hydroxy nononers such as 2-hydroxyet hyl
nmet hagryl ate, carboxylic nononers such as
nono- ’&mst hacryl oyl oxy) et hyl succinate and
met hacrPH ¢ acid; 20 Further exanple of nonomers which
can be used to formunit G (and provide correspondi ng
10 NaMAMY sdern Ris methwynd hds thegtawpr vl ate (R2=H) or
EEthacrylate (R2=met hyl ) derivatives wherein Y is

O

, and R is alkyl, cycloal kyl, aral kyl or alkaryl,
Jpol y(di net hyl si | oxane), vinyl esters, vinyl
0 hangens, styrene or optionally substituted
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styrenes. 25 As noted above, Fornula (1) describes
both random graft or conb copol yner stabilisers and
whbk@maekswepol ynmers. Random graft or conb copol yP&Fr/GB2003/005291
stabilisers useful in this17invention when the |iquid
mediumis water have a hydrophobi ¢ backbone and
hydrophilic "arnms." In one enbodi nent of the present
j i Qn. t andom graft or comb
MAQBET UGl 0 AhyAENEs mmdy 2O and X Ts a
roup -CO-Z'" where Z' is a hydrophilic 30 group such
s nmet hoxy-PEG i n which PEG (pol yethyl ene gl ycol)

0 ds for a nunmber of ethyl ene oxide units (C2H40)(.
Praterably in a random graft or conb copolynmer, E in
For'wula | is derived fromthe nononer

met hokyPEG (net h) acrylate with a degree of
pol yngrisgyion (DPn) of 5-100. The pol yners are random
graft conb copol ynmers because WO 2004/ 052099
PCT/ GB2(003/ 005291 20 the units can be distributed in
any order.in the chain of the nolecule. The noieties
-COZ foarmthe hydrophilic "arnms" of the random
graft or dnqgicopolyners and the remaining units form
t he hydrophobi c backbone which al so contains the
PPGO ASSP AL (pldpyiEnegiyedl) ﬁﬁmb—m&fhﬁ:rylmetwhdiemﬂyisenahyhanﬂ luie the group
of nmonomers and/ or macromners. 1gn ar ndop1g{a t. or !
whersm indigirs,the degrereofpolmerisplion,efl e prapyiFnE ghice! adis preferably
o %L &.ln Unit F is a cross-linking group as
nb v?ously defined. An especially useful cross-Iinking
oup is COR2CH2CH2OH derived fromthe nonomer
4E¥droxyethyl (meth)acrylate (where R=Hor M). In
0-0 r preferred units F for use in a randomgraft or
copolynmer, L nmay alternatively be derived froma
which is a (nmeth)acrylate ester or
funct]onalised io (nmeth)acrylam de derivative
cont‘zﬁlng a cross-linking group such as found in
N- (2-—"hiddr oxyl propyl ) net hacryl am de or a substituted
styryh derivative that contains a cross- |inking group

af, 2 RI?J;Q b 51# ent ‘Rn he ﬂ %&g d%ﬁﬁ & @iﬁjﬁf}% %ﬁ%@gﬂoglipg_%nomers:
metiyl h{é%ﬁa@mg v@%re?rhﬁ iShbthG] ey iBEYrddg2NH2.  The unit G

e values as defined above in relation to
ormula (lI). 15 In a random graft or conb copol yner
¢ly. ¢hue of eis preferably fromO0.05 to 0.3 for
30.1to 0.5, the value of f is preferably from

0. 01 0.4 for exanple from0.02 to 0.35 and in
PDMISIVIA: Polydidinferionibxit) hwnd-r2éhamylatehtypically evithfangverege molecular

fromO0.10-0.90Q for exanHIe from 0.13 to 0.90 and in
weighh of 100 whereindkisgnethyls 1¢ ZOHR novel anphi pathic

Iraft copolymers suitable for use in the present

co

fnvention 20 and net hods of preparation are shown in
application WD 96/ 00251 the text of which is
O in rporated herein by reference. Preferred bl ock
Iyners for use in the present invention are
coﬁpr ed of a
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hydrophilic block, which in turn is conprised of a
hydrophile, which is preferably a residue of the

WO piotiosoey and/ or hydrophilic nononer(s) E (- QM2IZRBX60B/005291
adj oined to a hydrophobic 28 bl ock which is conprised
of randomy or sequentially copol yneri sed hydrophobic
mononer (s) G (-CH2CR2Y-) and cross-linking units F

= | |a L. t .
PN ook e 83 b -Phod I yeip 8§yl B 1 i the roup
whemein 0 iridlidates thddegrebhef pulyinteriGatich aq;he?&@y(ehé 5iy§olaa%d is preferably
def j ned above and the value of e is from0.0to 0. 8.
frgentoer§. dn goneralipglagipely erester ghaindength isquefgrad dorter tb ptovide the

i ]gw! e present. A hydrophilic 30
n%cﬁlsstgﬂél or&)rlrlg))b?cbcgglsa?éﬁegi ned wwth Units E. Formula 11
above defines preferred hydrophilic initiators used

inf ATRP. I n the case of sone of the above bl ock
pohyners the hydrophilic block nmay be introduced

fro macro-initiator of defined structure [typically
Z- r] which is WO 2004/ 052099 PCT/ GB2003/ 005291
21 extdgnded with appropriate anounts of hydrophobic
(CHz2= and cross-linking (CH2=CRL) nononers

gi ving-Tie to units G and F respectively.
Alterndatively, or in addition to the above, the
initiator (which may not be a macro-initiator) may be

chaiBasiodaeneraers spahris AEM Arasd B AEMA mapretso bemBeddR 1 form of their
i €Dl d 51th i th .
BR8P 4 L B LSAB et i
occurds sndré tHan@e efIip26RE0r exhMPRITRIVE hfyaro%ﬁﬂﬁrg%u%s 5'@at may if desired

hydr ophobj c bl ock (or alternatively the groups :
be@p@:@m%{lde exqss-tipking (1@@31@@&@{:&_&&1@@0@@ ko ekample salts of

j nLaf L. caopol rs). In.gener
coRANOESL 8701 Bl 5Bl I b RS Lo groups
arcCinparpyrmesdsinar the Ayd&ophild Siresf ©6 shfhctto ‘Iﬂfeeccﬁ%kyﬁ@ﬁc?ds may

Units F and G conprise the hydrophobic bl ock of the
hopeyseibe user o5 GEs§-iaking using ezisiding ortverbediimidenthemisty, Whemthe

n |.ue .is fr 0.1t . 9. The '
etz Rl R B oy i SR g oot Cfar ot e
surtieidnt.0Cleaig iS008k agdd. fol €osd-NAkiAR §anhdt be YiséProf stabiliSation.

chain ester group such as CO2C8H17 and R2 i s hydrogen

Whire {e gijferent groups i the grrfachat arsisapaije afiteaciing in e aressylinking
, ic . her. hand i d R2
chHEORRERAG v} cisPin R BB iR tof s BRI Rl G v
staliliyation, foriekarhple@arboXylatss e ylz(_h@pﬂﬂa&ad Byddhd1088R hydi§phobe
icC. g

15 unit w.ll_ be very hydropho The crioss-1inkin
secfipns One siilledsa thoarhisigadily iablsdo selegt the sonditionssheh that 4 given group

: . . it..t tE
s QLR 1nRASRRIS, O ol BTl SR er oot
t weFinyher brampbesoinondnvéds twhidhean beivised &f folt dhR BN@tM frovide
nmononers to one cross-linking units (i.e. the ratio
coresppAing Yalyes of| Rerasd ab igclpdertrvinyliengyl tinehyl ammosivanthileride, 2-
e R R S

acryipmidophintetio/ipryparenhphitic abid] A066-rthéREPBULHRMAP5te,
and, cross-linking units. The structure of the
acrylprgide, Yinykiyaeplidane, 2-sulphoethyl methacrylate, quaternary salts of

dimethylaminoethyl methacrylate (DMAEMA) and DMAEMA at acid pHs.

Further example of monomers which can be used to form unit F (and provide

corresponding values of R and L) include single or mixed monomers selected, inter alia

from amine functional monomers such as 2-aminoethyl methacrylate hyrochloride, N-(3-
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chosen al so depends on the desired chem stry of

reacti on between the surfactant and the cross-Iinking
W@ oovposeend (s) contained in the continuous phaseCT/GB2003/005291

Hydr ophobi ¢ nononmers G in 1¢eneral, adhere strongly to

t he suspended agrochemi cal. Methyl nethacrylate is

sui tably 25 hydrophobic, while butyl acrylate and

r ot al
P Gl R oM ERR B oy A O
prcﬁiyld‘nﬁﬁbﬁﬂiy&mﬁd 4depangiibeizylaminbityre aei‘d 3{Nestyrghnethyls2-

and on the active ingredient enployed in_the process.

amiagedldrainoypiogiitimethyoxystansdiireshiarids: NP mafserylaxy-2-

ener al [l . m . 1,000 to about 100, 000,
by drox IR Pe m“?P6ﬁP3§%1 Gk ’@? 8’3’% to about 20, 000.
hydo8§ flonBhefSHueKE bl RiimARIXGH-FinglpheRd! Mﬁiylb%h@l taldoh6l) Q—\h@ylphenol

30 about 50, 000. Preferred units F for use in a blo
2 @&hydmmneﬂlmle4-uwﬁ10§(ﬁﬁwnde3r,5*deuethﬁ”@h‘l-hﬁ@oxwéﬁ@% ﬁshydroxyé-

%ﬁé@% rPr%Fﬂ:i‘i?%?ﬁ?‘?‘ﬁmé@%m%cﬁoﬁ#ﬂyﬁmxgpmpyl methacrylate,
_hr%ggxﬁwopgl Mgci%géﬁlﬂgggj%lﬁ% %ﬁb@ﬂ g%egl%}égiymg; @ethlege glycol

moﬁ@smﬂﬁmmm@wcrywmyl gzuqomhex soiito} mmﬂiam)ltt@maprolactone 2-
h
R B o L S e

carggiﬁlcriﬁ&%fﬁé@ sidhak abh@fﬁ@ a&@' VAR CrDokeliylachflicqictl, ﬂ-vmylbenzmc
water -1 nsol ubl e pol yner t hat may be strongly adsorbed

acitlpd (Gﬁemshhacfrabey)pfoptohg)bSnm peifdaonaa(Fr-@adikasrdexy)ethyDphthalate,

f. sui t,abl
itag R Id BE RO AT ey e SncgBolyrfers®ad o o
moTBHRAu¥h 88 BiyeRd %@hﬂé@m&e REicR cin by tdtvbrted Rl rOERRS functional

styrene or subs ed Styrenes. A cross-Iinking
gro&pbmecem(with ﬂoea!mpiﬂ, qﬂarlamme; is used in the liquid

COn PR RIESE L BuRHE AR G S o

mohbfets RBRbs 3. 3mIRURImSMadRtd SRACL (e bREIIIRS) éthyl methacrylate;
surfactant that is adsorbed on the surface of the

hydroky monpmet& sutless 2- hﬂhyxyﬂtmdsnﬁtthmlﬁg @meiybc moggmgrsesuch as

thec slln ,arriesa
moﬁ?%r%bac YIHWQF %‘(’8?’1“9 ﬁé’?r%gha‘:?ﬁ ‘5% e reaction
par FRghs XBMpRAFenchdonicheWhich €ak b@ﬁsﬂ:@%’ iféteh ﬁIﬁﬁGghfxﬂ?provide
group, for exanple I socyanate, ester or epoxi

coreasponding valiies 6fiR4ndrY)rinelods adrglatedR:sH) eranptbadrlate (R;=methyl)

cerbiies Dherts Pt GIDR and iip allyh ol SRS At o

pol&(&ﬁ%ﬂ@ls‘ﬂ@xa& Wi E&Uﬂsfﬁﬁgl AGKenSl | sHEeeUr obflbliﬂlw@uﬂﬁ’dtuted

V\hent e Cross ng noiety L carries an
stymmasne reactive group (-NHA as defined above) t hen

ig: @%@ﬁcﬁ%ﬁgé :Pﬁg)gg{x)lia @r(li%cai&ﬁs X?tgxav edé)?gg%%ﬁ or comb copolymer
staﬂaﬁl@&)f ah@bRck 36501HAAGE! Riddord |g?ﬁ’h&1%m‘tf’é“o&)hﬂyﬁie€ stablhsers useful in this

vinyl sul phone ‘or” epoxi de. As 20 exanpl es of further
mvanlmm whérsthe dlquuhh@hﬁmrls watet hﬂYﬁga hydrephobisshackbanieiang hydrophilic

“arms ”n]en grgeoeu X 1ment 0? the present invention the surfactant is a random graft or comb

copolymer and in the unit E, R! is methyl and -X is a group —~CO-Z’ where Z’ is a hydrophilic
group such as methoxy-PEG in which PEG (polyethylene glycol) stands for a number of
ethylene oxide units (C;H40)q. Preferably in a random graft or comb copolymer, E in
Formula I is derived from the monomer methoxyPEG-(meth)acrylate with a degree of

polymerisation (DPn) of 5-100. The polymers are random graft or comb copolymers because
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reactive polyneric surfactants we would nention, inter
alia, glycerol triglycidyl ether; glycerol

w@e@pospbat e triglycidyl ether; trinethyl ol pr opemeB2003/005291
triacrylate; trimethyl ol prépane propoxylate
triacrylate; glutaric dial dehyde; 2-(acetoacetoxy)
ethyl acrylate and 1, 4-butandiol diacetoacetate. 25

the iR chiBe GisRBALIIA Ehysrdapinqha chaift 8f the 8fo18MIACTEE moieties —~CO-Z
reactive group then suitable reaction partners may

forhathe hadrophidic “arnes” rof theaanidany grafbartdomb ogpolypiers and the remaining units

forpy @”Ew&rea@?%&ﬂﬁ%?ﬂavﬁéﬁ BlsP RBPITE HAHGR USRS Woicpfy L. The Uit
Erhﬁ%ﬁﬁéhx nﬁﬂ%ﬂkgﬁﬁhék%&&%ﬁﬁa%e am ne-i socyanat e
-'car bodi I m de.

acl e cross-1linking group may

r eald a yindlbmrgoateot doaib eopeliygrahofnit B écdsidefingdirt foemula (I). L in Unit
conpound contai ned in the aqueous phase 30 that are
F iga pross-Enigng growe g oravipusholedupd.ngn sepecially usefpkergps finking group is
-C@ atllalﬁz ok Qj%?ﬁenv-gﬁ?r ?ﬁﬁ%&#%ﬂ?& rh& &yeﬂ?%ﬁga%ﬁﬂ&c?&lﬁte@h%re R=Hor

Meyndesiger preferred ahitsol fosisd i hﬁndbmag@ztﬂ viEcoeitoSapolynide] Dgnay
groups on the Eolynerlc surfactant. WO 2004/052099

altepaatrveleroisrived iom 2 mgnomer Whisk {5 arathagrylste este or functionalised

(m&Hﬁ%%ﬂé‘ﬁﬂe ﬁg@%ﬂﬁé’g Eontn ﬂh%f °$rré agltlﬁ{mggs it Elg%dQs fllnd BN-(2-

hydib@ﬁf»robyll) h‘leﬂ&c@ﬂaﬁﬂiﬂs 0P8 stiseinfed §tagt ddrivatise that t@lhiys a cross-
equa lhE%reater than two. The invention is_not,
hnlﬂn&gt%le ap g spbpiituent ot thgpberyl ringsuel B SERIcObF ot iNfd4 I which A is

hM%E%%ﬁéqg#iﬁﬁ%h%%ﬁﬁ$%%%§§3#¢EH?ant %%ﬁé%g&bﬁg%tance

nmay TheusioGuiyetakdithe alules agidefinge dbove it pelad@r @Gbymala M.
aqueous nedi u or may be dlspersed in the
medinmiandern oEbepPalyiRar i TSt Bred bla Pé)édo 0.3 for

exa#&ﬂ?ﬂ 1399301 Vam:é%'f \M[%g e%ljéfékegﬁgg'gglo(gg I—R.Ef cﬁ} X aﬁﬁg ?gﬁiﬁ@m t0 0.35

I nvention,

and iaaytinii §9neG.02 ®60.20 afd herviahrrof gtif GosrMBE-0190rfkt egumple from
01gioups carried on the polynmeric to stabiliser are

‘é@@paﬁﬂyﬂﬁFmﬂﬁﬁyh%%pﬁ@tOQéﬁbndary amino, hydroxyl
thi §$m9 fxo&e‘i’ L1th§ gB%é’l?Jn)érs s }‘Gflus@ﬁl hé Blreggnt invention
gr oups are rre secondary

andghetpds (ﬁrr@epmion&w mbinan PGT ippaxbwoamvw&mmmahmt of which is
catal yse i.socyanate reactions but do not wusually form

mc%"ﬂ’ﬁﬁ’lt"él heggie by &ifersR%duct s. Wen nore than one
sy Pf{gge?&ﬁltbl&ﬁ%kj ol%efs%r {is%qﬁtﬂ'xe g]?reseﬂp n%&?t{dtx)lcar? Ig:]omgnsed ofa

resen oups may

hydedsphilid blecls miHich mhem is abhyrised dfurhgtiiophile, wlﬁﬁaxstpreﬁaﬁably aresidue
with |socy nates are illustrated herg _using.generi

of the piféate asil/or hydrophskig menogies(shs (rﬁzﬁk X| hedigiirdda adpyflwghoblc
bloaﬂvhﬁ l% 1‘851 org 6 st%ﬂﬁe{ﬁ CCI s a}ﬁieﬂs@@h;@%@ﬁ%f

cry oyl oX
moﬁtﬁh&(s) @{-0HCRLY 9 and bﬂ).ss—hﬁkﬁig uits BGCHCH,CRIY 4d dbscnbed by
acid, 4-vinylbenzoic aC|d and itaconic, acid. Enha

ed
Forgwdtoh hers et oliersd e sild). o lgm‘faﬂlsz fﬁa}s psefetably from 0.2 to 1.0.

Thea\%ﬁﬁg‘?\{e C?lprﬁl @gggﬁﬁ d% ?SJE e ac oi’?ﬁ’éﬂ&%‘(ﬁo d(5§tWhene1s

Oa hfjdrbphlhb ehiatbit de‘sigmmedwv‘eh if Potreiuls(Iy@ustibepoésaht. A lﬁydrophlhc

and then
initiator may be adjoined with Units E. Formula IT above defines preferred hydrophilic

initiators used in ATRP.
In the case of some of the above block copolymers the hydrophilic block may be
introduced from a macro-initiator of defined structure [typically Z-OCOCMe,Br] which is
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subsequently, but before or during cross-Iinking,
reduced to below the pKa of the acid, which wll
w0 eyos20mmt er sol ubility. Carboxylic acids rearCT/aBR(v3/005291
i socyanates to form m xed 2&nhydrides that rapidly
elim nate carbon dioxide with the formation of
carboxylic am des: 25 RNCO + R CO2H - [ RNHCOOCCR ]

Ul taglﬁh ﬁ%nerw{ erlh&mﬁe gr(gﬁ" r@%ﬁ%@gﬂﬁmg

((]’HZZGKM)) afdipinersadiviag kg & eni&@ and F respectively. Alternatlvely, orin
N- (2- hydr oxypr opyl ) met hacryl am de. Am no groups
a@s‘éthrﬁp rﬂéﬁjﬂ@@a thesnifiptar (whigh @amﬁtdqﬁemaqr@-mu@atov)emahbe chain

n:ag@h or °$&l%§g am noé?gﬁym hacr gmﬁél Bydrophilic block and

thaydérvmmmmﬁte%n&mfst cﬁffliydbdﬂ}%bﬂ"(UBQ%QRW) and cross-hnkm% (CH,=CRL)

nmet hacrylate. Thiol, hydrox am no groups reac

moRqIRerp fngaparaia the hwoplmhw bl@sg é@taltamayvﬂlw thecgrotpmEle=CR, X,

A A AES s R R B o)
t hi aadehaaBhembhoriad SrefBRGPrOE rihdahh cﬁnﬁﬂ@a@c%olymers are also

ur et hane |inkage R + RNH - RNHCO- N-RI urea 11 hkage
preferrad forflpckivepolpmprsd UnetstE afd Gleemprisecthe h@drophdﬂ:dc hickiogthe block

coﬁ{)lgtg@? Fﬁﬁﬂgfaﬁglll&rﬁ]sfla@g %Iggsu ﬁgmln(ﬁ%f ]r E?o‘ﬁ% éxac[ &? value of gis from 0.1 t0 0.9.

THQhbick €ACY deternsihed e h§@RBhyBIBIy of1fs unReFTR ﬁm'factant For instance, if
car boxyl ic groups may be imnated to make pol yimne

Y sonlong ¢ mﬁtprgr@mm: ne mzﬁ:@}Ii?md@ZS by@hmmhﬂmhﬂ this unit of the

R R P SRR SCORRER s s s,

thenftiR 18¥s hhdloPobicd q@x;aiaalt nﬁﬂlygréc qslstphsnﬁ 3h& R3s MfUr&dtn) the
the cross-1inking takes pl ace or exanp

unjtaGl parvarydrydroppolaial | y react much faster WI t h am nes

ggﬁ hl\éV:C%,Ogs @p%@g %h ggcgnlgc\é\h egxa% a %\Qgﬁ”i‘?ag%dg ratio with other
mdiefed ¥ RIG UmRGY ARE %eq{}@%}ﬁ)obﬁ:r BoAd A8 idaP 3§ vAJURRN Swo to

mediumit is an advantage that a rapi'd reaction
twmiy vieeexantple Moriottéromnits afihydpopbnbic meonoerc iovane cross-hnkmg units

fatatadtere 5 und ta|
6.5 e 360 80k R ailSobifdom 2 101 20 P PutiE Bt 3T 1110). The
ch$k)éf1| &l oydEpsnds o¥léhd inofed it Wit Al 0l ik B&Sred %9&:0 ﬁlllc-hydrophoblc
CX- 100 avail abl e from Avecia Neoresins (structural

balpagerafithe hirdmnhomlacd/crqwa‘?]ﬂqwmfe Tbe drlaﬁum;wétheaacssrluﬂnng units
o B B D e o ReTioB PR eagn (e, o and the

croB@liMkm g b@mﬁéﬂeﬁﬁ@to@ﬁiameﬁﬁh ihélédigitubRghbsaM *Hr&ﬁ{d?)‘?é(difllonomers Gin

groups in their free acid but not salt 20
genegal,-adhere strongly to the suspended agrochemical. Methyl methacrylate is suitably

hydrophobic, while butyl acrylate and styrene are even more hydrophobic. Optimum total
molecular weight and the sizes of the blocks of the surfactants will depend on the nature of
the monomers and on the active ingredient employed in the process. Molecular weights of
the polymeric stabiliser in general will range from about 1,000 to about 100,000, for example
from about 1,000 to about 20,000. Preferred molecular weights are between about 5,000 to
about 50,000.

Preferred units F for use in a block copolymer include those derived from the
monomers hydroxyethyl methacrylate (R = methyl, L = COOCH,CH,0OH), methacrylic acid
(R = methyl, L =-CO,H), ( mono-2-(methacryloyloxy)ethyl succinate (R = methyl, L =
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-1' ~0+ 0 CX-100250 - 1Y O Et M

Pol y( Car bodi i m des) such as CX-300 avail able from
w@e@agioseopeor esi ns may al so be wused as the rearCT/G82003/005291

conmpound contai ned in the &jueous phase if carboxylic

acid functional nononers are incorporated into the

pol yneric surfactant . Reaction between the carboxylic

. diivrisde i . Cove _

O O O B SCOTE - SO IS iy oY G agpinoctiyt

migthaowylatd (Re=Maetlryl] L er @O CHLNB, pr oduct s are stabl e
t he hydrol ysed to two

whi | 8nh dride_may be
5&9}% TERYiee 0ds BoRARg DD TNe monpEes i upos polymepiSation

carb

i =N\ F - -N A exappl e

aoé\}ﬁg uv?%}%ﬁng°ll S0 ?%e?é%t ?%a b(l%gter!)?%'yfaﬁél-og) ?Fén@‘ﬁ% s?uaﬁge ofthe

susherded aprpchenioain tExafigies ofistitale Mbhéinerd NS ¥hi® CFin a block
di i socyanate; 1-chloro-2, 4-phenyl ene diisocyanate;

copolymer iRclyilp, el penslaia estezp eyeailiagrydyte esters, vinyl esters, vinyl
ol -4 4 - bipheny| di i te 4,4' 5
e e B B sonyanct ) °

3, 3' Alicrost-ligking 4ubstice @B YeRA6n PhrtiPri¥ A8 i%;th@liiﬂid continuous phase
tolyl ene diisocyanate; 2,6-tolylenediisocyanate,;
ofacuspangion pf the presept inMentionamesrelitireastsywitlathe; appiopaiptedincional
ii.S : ane-1. 6-di j socvanate: tetranethyl ene .
s ANERAL G ARARR: Syl Y ARGt Mt of e sola
paitidles. &VignyZirbssdinkeeotRAasttes are known. When the cross-linking moiety L
2,4,6-trinet hﬁ_l -1, 3-phenyl ene diisocyanat e;
capigs phweroxykerdhiod ressties eroup. suisahde roadtiofi partheysamay bave as their

e

colbrgfﬂ&%gi?lg S%Cteigé %ﬁk},ﬁféf ?}?&i‘%ﬂ% 1%(#'38 S jaegﬁ%}tﬂ g%eap%ﬁigt As examples of

futtiear miaériabcifor pedtabiclfof rdatian®ith @fossiirking BRRoxyl groups on the reactive
di i socyanate term nated; 1, 8-diisocyanhat ooct ane,

Poly@nsyicsistagiEntn e avraldimentien; anfer Aa; divpyllspirhohy kedelycerol triglycidyl
eter.4- di i socyanate); poly(tetrafl uoroethylene
oxi de- co-di fl uor oret hyl ene oxi de) a, co-diisocyanate;

| s | e IO ot
abeyie) Q@gy @geaﬁﬁiqupaym@wén@{ haye ey theirtcorresponditigreddiyt group, for
example, isocyanate, acetoacetoxy, aldehyde, acrylate, vinylsulphone or epoxide. As
examples of further materials suitable for reacting with cross-linking amine groups on the
reactive polymeric surfactants we would mention, inter alia, glycerol triglycidyl ether;
glycerol propoxylate triglycidyl ether; trimethylolpropane triacrylate; trimethylolpropane
propoxylate triacrylate; glutaric dialdehyde; 2-(acetoacetoxy) ethyl acrylate and 1,4-butandiol
diacetoacetate.

When the cross-linking moiety L carries an acid reactive. group then suitable reaction
partners may have as their corresponding reactive group, for example, isocyanate, aziridine
or catbodiimide. The preferred cross-linking/partner combinations of this invention are
hydroxyl-isocyanate, amine-isocyanate and acid-carbodiimide. The cross-linking group may
react with more than one type of reaction partner compound contained in the aqueous phase
that are capable of undergoing cross-linking reactions with said groups. The reaction partner

may contain more than one type of functional group capable of undergoing reaction with the

reactive cross-linking groups on the polymeric surfactant.
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15 a, 4- phenyl et hyl diisocyanate;
4- br ono- 6- et hyl - 1, 3- phenyl ene dii socyanat e;
wa2omhiosa009 6- net hyl - 1, 3- phenyl ene di i socyanat ePCT/GB2003/005291
pol y(1, 4- but anedi ol ) i soph@one diisocyanate
termnated; 3,3 -dinethyl-4,4"-biphenyl ene
di i socyanate; and 1, 3-bis(1-isocyanato-| -

T PR bl SRR tepiep s

plﬁﬁ@é’e@%l@ Rf tABting2Rith FIRSdodstiHkineromseo thb stuhapdrit vsmtably equal to
the nunber of cross-Ilinkable functional groups on

ormsri ot itsrionon it i DRSTGFSRER D! G Shestancg provided

ol
S0P, AT BADKIRE R . o
subQHh & 4y ptL ﬁbl@ﬁl the feeid rﬁéd%m'lgﬁh@feiﬁtﬂﬁﬁﬂ @(#udoﬁs inB@ium) or may be

aqueous ‘phase. Excess ‘functional groups of the aqueous
digensed imtiediguid mediym fresanipleas aovatarinsaleble ofl digpprsed in an aqueous

hydrol ysi's that may occur before the 25 desired
m-IE@%-Iinking reaction takes place. The suspension of

an %%&Bﬁ]%%' on%%y @din&neafamﬁ%iﬁmahﬂﬁ& thE Quess MY¥dam

the " preparation of a conventional suspension
contuedndayanatesgsTeacsibh partsi cthe ptoas:-hnlbyg grdups ngmte{i en the polymeric

R SRS S, LA TN RLEER oo
re%%géégﬁ Zﬁ?eacggn@ﬁ&@@@%qlggﬁé re%gi'r&f ARIPHmAR A kdcdAdary amino

ive polyneric surfactants are effective
groiyspes swsitsnitablen Tertaooapiono Zreps pyi catalytse 1socyanate reactions but do not

usgégzéa{glé%lieynr%ggfoo a%(iué:%s't I‘&Ee LAY, tb?lggl% ﬁlggt%fsfﬁl group DN the reactive
pogﬂﬁ Braflf 11 E‘;ﬁéé’gehd 18 gﬁﬁ k%e ki dabiR AWy chemically
ase. u rt

us according to a er aspect of the
fupétmah tRéantienst witlnisbbyanates sre pﬂuﬂmadaddlem yHingganeric stryapres.

t he ﬁg&&ac%&&%ﬁa Susgcf (%1]551n %pgerﬁa{)%frpu%fg Sadflifls groui: E,
foffkﬁ?ﬁﬂ {eﬁmﬁf)%@ﬁ aﬁ?}ﬂ?fﬁﬂiy)\@ﬁiy@ Buce IR, h&r§Bc EJiG rﬁéiﬁ@é‘ryﬂé acid, beta-

I'n the presence of the agueous
caﬁ&h&gﬁhﬁlﬁctyhc pallydremytbensdia biifl aaditadoaid avid. aEllﬁl@nC@é Rflgoetion to the

paphcls sivFeq s B AR R i s ST 06 i PG PesARiids it geusted above
th€ %Kl\c{ loPWlelaidl Pe € ﬁfe%'éﬁi i9n Bf shiPfirkn, WHsEhGh VSRS Watep Solabitity, and then

east Sofe 0 contain functional grolgh
subgquabitty, bt huﬁnierog dmmgg coossknling kechged tocleslow e plamef the acid, which

subsequent | t|n sal dc st b||| er
rpﬁu%ﬁ@tgrs%m?w %so%?cé)(ﬂ soc(y(:ﬂl gso o} t§ mlxed
anh %‘P@é@‘{iﬁﬁ}aﬂlﬁl tehﬁm?éﬂé‘ S%ﬁHo% &Bﬁi%l@ withthé anahtien of carboxyhc amides:

under goi ng "a 15 cross-linking reaction with said
functional groups wherein the ratio by weight of (a)
the pol ymeqco sREDOIH s RINHODOOOR ] 65 SR CONHR)+COA b)
the suspended solid is no nore than 1 part of
ol il Jar=TeTal=Te)
ghe ‘Jbs}%}d%e g %%eéﬁgédl%ﬁ%ggr%% F‘%glbgqur 0ss- | |t (ﬁ%ﬂgg the group B
sutE ashydaoxyethyd hetlecaitty aadtiNe@-Hydroxypropyl)methacrylamide. Amino groups

may be introduced using suitable monomers to derive the group E such as 2-aminoethyl

methacrylate hyrochloride,
N-(3-aminopropyl)methacrylamide hydrochloride or 2-(tert-butylamino)ethyl methacrylate.

Thiol, hydroxyl and amino groups react with isocyanates to form respectively thiocarbamate,

urethane, and urea linkages:
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t he aqueous phase after mlling. It is preferred to
al | ow t he substance capabl e of undergoing 20 a

W@ e@g®510pnki ng reaction the opportunity to adsPebhGsas/005291
the solid suspended particl¢s prior to cross-Iinking.
Typically this will take from5 seconds to 30 m nutes.
The invention is illustrated by the foll ow ng Exanpl es

in which al rtstgnd es ight
unl ess ot héirN\gg%igti%? : Sq?oﬂtﬁ{ﬁ%gé‘%@ﬂ%?%ens
are used: ABRRQAE OHm 7PO-Ret Haethinedinkage
hydr ochl or i de: RNECSH B JHa—ARNHCA-NB t maghinkage

2-(t-Butyl am no)ethyl nethacrylate, from Signma

Al dr IchfurtheeriBddimeai ofithé iwentions e mikiee of heegdss-linking groups may

NeoResi ns CX-.300: Pol y(carbadiim dez) crosslinker; from
bagirrd OREOREEPHEE SrpTmayiedrtiyiuead Oy ppsirrassion pbthe copolymer. For

e’%‘%@&@%ﬁﬁ@%%ﬁ%ﬂ? 35 %%hﬁégiﬁ%ﬁp%ﬁﬁﬁggg ryl ate,
net hacryl at e;-JO8Mm- sihgBacitiflé I-6h-COURIIMEEM| D) :

2- (Trimethyl anmmoni um ) et hyl nethacrylate iodi'de or
Aghinggroues rgie vdth pecyanateciantthe mahnar debaibednboer used was

DVA and. the .quat erni sati on r. tion was . garrie .
out esrtegcgla?t%% ?]ileS@letb?Paggﬁoﬁg Wﬁ&atﬁ?, FSOFW@& \gices the rate at which
the GR6-DIRAE PakREHAB2BOLHARRED socvah k B '
2- (N, N Di.%et Soplas (2- et hacr’ylog%/gt x y'qi)mﬂ%&éyt fifch faster with
apmaS Hiny mtbtaﬂm%glscnracida. Whendyydrodytioally sensitivéticiass dinkimg agents, such
the literature procedure: . L., A, Mkrtchyan, et .al.
aJhots i EhARNR WREES. Hraqdsit 0 e e SRR g nfiap advantage
thbed @bideecactioh bbtwkcHEhd Wahncthbrial ordBp Ba The/ Rl si¥hdtant and the reactive
ammoni um) propyl - 5 sul phonic acid; from Sigma A drich.
compypand Etﬂ‘ii}m@géﬂha piiyroue phasa takes plage indpreferance 8 byrbolysis.

Al dry.ch. ENVA;, 2-.Hyd h | o T .
i orME typtinsl rhes Si5hRs e 10F prEBbir.Fise verif Hegresins
(s@hctinaDRRAHSLh shd A Hedwg iR=3Anth tehised M@éac@@&%&ﬁh%cntained in

of methacrylic acid;, fromSigma A drich. to MACES:
therpgisous ghope Haerbpixplit antq fimchighal summoiness @ ifcogrorated into the

| ysCi es Inec.... MMA. Methyl, methacryl ate; .fror
POl AR, i eyt W D3RP B Rt ot sat
foghg/col ) nono-nethacryl ate where # is the average
degree of polynerisation of the PEG chain; from
Pol ysci ences Inc. or Laporte Perfornmance Chemi cals.

15 GMA(?_\;N Mono- met hoxy pol y(praopy®ene gl ygcol) \4/
* th | ate whene # is the Cpe@e\dé{j{,ee\fio —*
p yr(rjgs-is tim\eq/%tchai n; m Laporte 3
Pe

ormance Chemi®als. SSA: Styreng>4-sul fonic acid;
from Si ggecfhgiri ch.

Poly(Carbodiimides) such as CX-300 available from Avecia Neoresins may also be
used as the reactive compound contained in the aqueous phase if carboxylic acid functional
monomers are incorporated into the polymeric surfactant . Reaction between the carboxylic
acid and the carbodiimide is conventionally believed to result in three types of products as
illustrated below. The N-acyl urea and urea products are stable while the anhydride may be
hydrolysed to two carboxylic acids.
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TDI : Tol yl ene diisocyanate (m xture of isonmers); from
Sigma Aldrich. Abanectin: insecticide, mticide,

W@ 10E0IE 16E, 227) 20 (1R 4S,5' S, 6S,6' R, PCT/GB2003/005291
8R, 12S, 13S, 20R, 21R, 24S)-6"' 25 (S) - al kyl ]-21, 24-di hydr oxy
-5',11, 13, 22- tetranethyl - 2- oxo- 3,
7,19-trioxatetracyclo [ 15.6.1. 14, 8.020, 24] pentaco

a- 10, 14, 16, 22-
tjet—mae'ﬂe—é- spit O-IEIDOC(—S", 6' -di hydro-2' H pyran)-12-y12,6
“di deoxy-4- 0O (2, 6-di deoxy-3-0O
nmet hyl - a- L- arLbi no- hexopyr anosyl ) - 3- O net hyl -

L-ar abl no- hexopyr anosi de mxture of isoners al kyl =

se tyI sofp opyl 25 Azoxyst robi n:
N-—R
- - (2cyan ph noxy) pyri m di n-4-yl oxy- phenyl -
rre

hoxyacryl ate Chl orothal anil: Fungi ci de,

Tet nachh@ps 20 plitdbid issdyandtésfoFnmninghis inveatiotiere may be mentioned,
I nsecticide, benzoate salt_of (1 OF, 14E, 16E, 222% ,
int¢riabiajm phenylsae éuwcmatelighlosgzz‘bpél% no dgocyanaie; 4 '-

.di h A2 »
me?l@%i%/rghgquwy oc)\(o ,} Pll:&xgil a’[4e t%}pa %%lfne[ dlnsso%yanate 4.4~
me@l%@er%ﬂis@ﬁ{eﬂ%ﬂﬁnﬂﬁs&ﬂfaﬂéﬁe)?l3 d1methoxy-4 4’b1phenylene dusocyanate 2,4-

tetraene-6-spiro-2'-(5',6" -di hydro 2' ra ég
tolgl,eﬁe diispeponpte3 2¢6- wgﬂmﬂluapc M tg&ygg né diisocyanate;
isop ?r/&gg ggo?y%@oq%ﬁg?xﬁﬁnegl ?ng 1%ocplanate tetramethylene xylene diisocyanate; o,4-

tolﬁl]lené Hﬁébc?ﬁiﬁ%o YOIRRS Y, |5)dnsacyahata’f p:1 Bﬁﬁmeh@X-Q Py pleengkehe diisocyanate;
xture of isoners aIkyI = (sec-butyl:iso-p

yl
poB1ehylencRidipntg)solybane 2;4- dm,mgyema@éern#@@tﬁ@ |poly(1sopl§)orone diisocyanate);

poé@rp@;}p%g(g (%i}]éll}gl%rﬁ(eﬁ4-|tdr1lsgc|g#r§a{té) {Q%H:é e?hPolxg Ahbutanedlol) tolylene

dnb&?/%%é fe'nﬁﬁ)ated 1, 8 dusocya.natooctane oly(hexamethylene dusocyanate)
2-chl or o- hi azol - 5-yl net hyl ) -5-nmet hyl -1, 3, 5-0

poly(tabjilorer?, 4-4119dci}'@tmﬁé( mlb’@@yaélww@th}’m @?iaieN@o@ﬂgPW@ethylene oxide)
| Per.f
o augirestite e mat B S S bR, Dy bytone
dug?%@anﬁ%q% ey ?Oa ﬁeﬂ@&ﬁ%& hte; géei)‘l?lgﬂe diisobgdiRte; o, o-dimethyl-

m- UK 10 For clarity the structures
a, @Ehéd?&t@gh @ﬁeodyam&er sroafoeﬁmeﬁgmaasphaﬂy@o HscClyiatd) d-chloro-6-
oohoLO—|DMVAEAbeta|neNH N N Nzg—| )
gty 1,3 phey RE JRSHERRTL DO R et JPPEoToT (AR rminated

3,3C53m%t%’§152’,‘&’ -%iphenylene diisocyanate; and 1,3-bis(1-isocyanato-1-

methylethyl)benzene.

It is preferred to use a stoichiometric or greater eqpivalent of functional groups on the
cross-linking material relative to the number of cross-linkable functional groups on the
reactive polymeric surfactants. As an example, for ‘n’ amine groups on the reactive
polymeric surfactant a similar or greater number ‘n’ of isocyanate groups would suitably be
added from the material in the aqueous phase. Excess functional groups of the aqueous
phase material may be used to compensate for any hydrolysis that may occur before the
desired cross-linking reaction takes place.

The suspension of an agrochemical solid in an aqueous phase, for example the
preparation of a conventional suspension concentrate generally takes place by milling the

solid in the presence of the aqueous phase and a suitable surfactant. It is an advantage of the
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synthesis of reactive polyeric surfactants by atom
15 transfer radical polynerisation (ATRP). GCeneral
synthetic procedure: In a typical polynerisation
NDNONELS: : :
PR giof bt B S ROYE pOmiERE B P W B4 1 SRS whn
incbporhted (pieorde slosUnlanGto absissaise milling prosessand mhayciubsaquently be
random graft or conb copolynmer then all the required
crasofioked & Sebilisedbesnsnemsinad hemillel pericle P aggiNs BEAE

for i agittfing o b8 pid Bb atele bt B et g8 3 isgided a process
forec'hé AehufRRrd e fRdsion oFa padtiduRed iddn @ﬁaguawﬁ phassedntaining
The nmononers for the second block were added in a

sulsstaniatly nainibeibie oeganicrsolvient which gemprisasdbe eapseigh

I i on... Met hanol - ' .
I ana Slinghs Shiin e ERges g aaloll HhaR and g ripiferic
the mn%{ﬁ%{lﬁemggﬂwgdkl\%m mbieg drldl DR @RGHILbLEOYRN dnd
e.g. AEMA HCl, Quat EMA, SSA, DMVAPSA bet ai ne and

DVVAEA bebmiprising aplurelity ofiaisyio menpmets, nefdieing exglysivieheof vinylic
requi red nononers.were.sol.uble in aromatic . .

hydr ocar 58, °rm£ t@ﬁﬁ%&fﬂlﬁﬁ? grqdﬁlf:{si aé?%ﬁ‘s@v\c/grsm of ihigh cygm

Tabl e 1) -fukionilFoils @RFLY bfaihdeigolitro@irkind)eactions; and
co-polynmers this was a polyneric macroinitiator such

as a noneuisehquemtiyi sobut yryl  nono- net hoxy

pol y(et hyl ene gl.yco] ), .abbrevi ated PEG Br_ ( .

P2 he. nivasine St botvbiers PRREMGRBE pcHr are sibutiel forlained
via the |(hits§fl@édtﬂr%ugﬁﬁ&&?h(th%%h@é@s Phas@!and capable of undergoing a
Macr onol ecul es, 1998, 31, 538-541). For the

pr epar at icoossdinkipgaaction pothyseidrfongionpbgioaphl ock

whegREiATaLS Ripeiech Bt b e P RisaiAb T Pierio B linkips to (b) the
suw solifidNd adrdhATR paR Repy Rk 6EbiBisE) pe? 5 parts of suspended solid.

erent nononeric 2-bronvi Sobutyryl ester (BiB- F%
The Thesubstamst capebld cftupdergdingd oness-1 agtiongp prefirably added to

theéa;fuggthsaq | e.% %mlﬁl 3&}5 g%q%g%egﬁo%_ngwccﬁé Qlﬁilbs}/a?lgé c%glevéﬁ‘%mdergoing

a cross-linking reaction the opportunity to adsorb onto the solid suspended particles prior to

cross-linking. Typically this will take from 5 seconds to 30 minutes.

The invention is illustrated by the following Examples in which all parts and
percentages are by weight unless otherwise stated. The following abbreviations are used:
AEMA.HCI: 2-Aminoethyl methacrylate hydrochloride; from Sigma Aldrich.
tBAEMA: 2-(t-Butylamino)ethyl methacrylate, from Sigma Aldrich.

CX-100: Aziridine crosslinker; Avecia NeoResins

CX-300: Poly(carbodiimide) crosslinker; from Avecia NeoResins.

DETA: Diethylene triamine from Sigma-Aldrich

DHPMA: 2,3-dihydroxypropyl methacrylate, Rohm GMBH.

DMAEMA: 2-(Dimethylamino)ethyl methacrylate; from Sigma Aldrich.

QuatDMAEMA (PP): 2-(Trimethylammonium)ethyl methacrylate iodide or chloride where
PP indicates that the monomer used was DMAEMA and the quaternisation reaction was

carried out post-polymerisation using methyl iodide.
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table 1 in wunits of Daltod3, Da. Al so added was a

ligand for in-situ formation of the copper conplex

(see Table 1). 20 This was usually 2,2'-Dbipyridine

P D . | ong b I - o

N e

(prﬁ%aa?ed 118 a mddficitivh of tRtlhadturdipddedirarl. eA. Mitrtchyan ef al. Vysokomol.
cronol ecul es, 1997, 30, 2190-2193), for

Sogstih.yPesr Bsd07TbAY()n2t%olene. The reaction sol ution was

DM A e P RN BTGRPty P R R  AB R ropy-
sul¥foniClcid HRoth Simhy/AfdiRhged with the 25 appropriate
opper (1) salt to formthe pol ynerisati on nedi ati ng

EDJ@niitiesenedianinastetsaaneionsid;frone Sigse Alddrhbr omi de, but
HEFEPE bytioheihy aehton s FOBTA ETRARE ¢ ogen ac &

mﬂpﬂbﬁmrgxfégﬁls)%ey%a@t(ﬁﬁﬂu}misdm@ohﬁsagﬁﬁwaﬁcmnd 90 C

(see Ta r between 3 and 24 hours. The extent
NaMfAA {Spdiemsili ofmethscybascid ooty \Bigina Widriclpect r oscopy.

MAGRS 7 M SN SUCTRE v AADREREO TR m ¢ ne

M%?%%ﬁm%cwgg 5 S84 Airh. t he first nonomer

ceede % On conpletion, the reaction

PE6MASH):dvionmmefimsy @dly¢thylanhglicel) mosermetlhrcrylete ahgre fis the average
ol i sol ated or at.i ng,the.sol vents_ur
ook B PR AP R L By P Petommce

chahfetRy! ether. For a reaction requiring the
post - pol ynerisati on WO 2004/ 052099 PCT/ GB2003/ 005291
PPGM A Monsatethony pblyOvagslend glgcolbmeno-orsthashyiate shergbis the

diluted wi.th tol.uene, .co nd .filtered [ Y .
averpas legiop BF AP ERTETIORRS e HEC s vt bie bl Spemicats.
SS XAGHHNE- 4T FonRAIH BonVSnth ARBNed i n THE and 20%

mol ar excess of | odomethane to tertiary amino groups

TD&dbdylencidimosynatei (orixweesofdsomere)d fionudigmai Aldgglen at 20 C
for between.16 and.2 the pol yner was

Abprgggiy migeqiip! e%%ﬁlg%gl(&?z@rlg{z?f? ’n i nto hexane. The

(11@@&,5‘&%5,_6‘9@@1{}1@%ﬂs&ﬁmhmmmu[(swﬂ 2 Sexlalstroxy-5',11,13,22-

extraction wi th hexane for 24 hours Tollowed by drying

tetrdROR1-226R6 BUM RiriGQtdiacydhé] 1860 B § 022 dlpepnamed 0y ld, 1622
used 'to prepare the polyneric surfactants det alé{iggoxyl

tetrfesHE spiranPie(5 60 -dihysre dpyran)-12-y1 2,6-didegxy 1 Y0 3'0-

ar baxyl i,c id i a : ] .
mefiRl g oo AR BT Ll PR R S BARUIEY ixture of
isofRfsQINY S (Secchityigbabigpyhldepk and comb copol ymers

Exanples 1.18 to 1.27 illustrate hydroxyl contai {ll n
Azpgystrrbianfimeisids, Msgoll (Be?-2-6-(3eynpheesy)RyrisHe Ry Oppiphenyl-3-

&lrﬂ)ogortliton of the nononmers used, * indicates nononers
meRFEE Y e

Chlorothalanil: Fungicide, Tetrachloroisophthalonitrile

Emamectin benzoate : insecticide, benzoate salt of (10E,14E,16E,227)-
(1R,45,5'S,65,6'R,8R,125,135,20R,21R,245)-6"-[(S)- alkyl]-21,24-dihydroxy-5',11,13,22-
tetramethyl-2-ox0-3,7,19-trioxatetracyclo[15 .6.1.14>8.020a24]pentacosa-10,14,16,22-
tetraene-6-spiro-2'-(5',6'-dihydro-2'H-pyran)-12-yl 2,6-dideoxy-3-O-methyl-4-O-(2,4,6-
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trideoxy-3-O-methyl-4-methylamino- o -L-lyxo-hexopyranosyl)- o -L-arabino-

hexopyranoside, mixture of isomers alkyl = (sec-butyl:iso-propyl, 9:1).
Picoxystrobin: fungicide, methyl (£)-3-methoxy-2-[2-(6-trifluoromethyl-2-
pyridyloxymethyl)pheﬂyl] acrylate. -

5  Thiamethoxam: insecticide, 3-(2-chloro-1,3-thiazol-5-ylmethyl)-5-methyl-1,3,5-oxadiazinan-
4-ylidene(nitro)amine.
Avecia NeoResins, Waalwijk, Netherlands. Laporte Performance Chemicals, Hythe, UK.
Polysciences Inc, Warrington, PA 18976, USA. R6hm GMBH, 64293 Darmstadt, Germany.
Sigma Aldrich, Gillingham, UK.

10 For clarity the structures of the above monomers are given as:

LSS PP
L Y

NH, HN N /I\
AEMA HEMA DHP MA DMAEMA QuatDMAEMA co -
{BAEMA 2

L L X X r
H 4 ”ﬂ?

24 H SO;-
n
PEGMA %
DMMAPSA (#) PPGMA (#) SSA

betaine

GENERAL METHOD 1
This Example illustrates the synthesis of reactive polymeric surfactants by atom
15  transfer radlcal polymerisation (ATRP).

General synthetzc procedure:

In a typical polymerisation monomers at the required molar ratios were dissolved in a
suitable solvent or solvent mixture (see Table 1). If the desired product was a non-ionic
block or random graft or comb copolymer then all the required monomers were used at once.

20  If the desired product was an ionic block copolymer then just the monomers for one block,
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either the hydrophilic or hydrophobic one, were used. The monomers for the second block
were added in a second batch after the first batch reached high polymer conversion.
Methanol-water mixtures (between 1:1 and 3:1 v/v) were most often used since many of the
monomers were poorly soluble in organic solvents, e.g. AEMA.HCI, QuatDMAEMA, SSA,
DMMAPSA betaine and DMMAEA betaine. Toluene was sometimes used if all the required
monomers were soluble in aromatic hydrocarbons.

An appropriate initiator was added (see Table 1). For the preparation of non-ionic
block co-polymers this was a polymeric macroinitiator such as a mono-2-bromoisobutyryl
mono-methoxy poly(ethylene glycol), abbreviated PEG-Br (#) where # is the number of
ethylene glycol units, prepared via the literature method (Jankova ez al. Macromolecules,
1998, 31, 538-541). For the preparation of graft copolymers or ionic block copolymers the
initiator was a monomeric halo compound, which may be 4-(bromomethyl)benzoic acid
(BMBA), ethyl-2-bromoisobutyrate (EtBiB) or a different monomeric 2-bromoisobutyryl
ester (BiB-R). The amount of initiator added was dependant on the target molecular weight
for the co-polymer and was calculated from the relationship:

(Moles monomer)/(Moles initiator) = Degree of polymerisation of copolymer
The target number average molecular weight, M, for each example is given in table 1 in
units of Daltons, Da.

Also added was a ligand for in-situ formation of the copper complex (see Table 1).
This was usually 2,2°-bipyridine (BPY) for polymerisations in methanol/water mixtures and
N-n-propyl-2-pyridylmethanimine (PPMA), prepared via the literature method (Haddleton ez
al. Macromolecules, 1997, 30, 2190-2193), for polymerisations in toluene.

The reaction solution was de-oxygenated by sparging with dry nitrogen gas for
15-30 min before being transferred to nitrogen filled vessel previously charged with the
appropriate copper (I) salt to form the polymerisation mediating complex. This was normally
copper () bromide, but copper (I) chloride was sometimes used (see Table 1). The reaction
was carried out under nitrogen at a controlled temperature that ranged between 25 and 90 °C
(see Table 1) for between 3 and 24 hours. The extent of the reaction was measured by 'H-
NMR spectroscopy. In the case of ionic block copolymers the second monomer or co-
monomer mixture was added to form the second block when conversion of the first monomer
batch exceeded 80%. On completion, the reaction solution was passed through a silica
column and the polymer isolated by evaporating the solvents under vacuum or by selective

precipitation in hexane or diethyl ether. For a reaction requiring the post-polymerisation



10

15

OOVY WO Op Dv 0~p10. UC 1w0 rj 1N 4 pAg O~;
NMily) ~DC~000~ WD 2004/ 052099 PCT/ GB2003/ 005291 32 00

weDTs@e9 C C) 0 C G 000000 |t N +MN1-4 NNNONMCTZDB2003/005291
NOON cco00t no00 "g (r) \ \ 30

quaternisation of DMAEMA the reaction solution was diluted with toluene, cooled and
filtered to remove insoluble material then the solvent was removed under vacuum. The
polymer was dissolved in THF and 20% molar excess of iodomethane to tertiary amino
groups added. The solution was stirred under nitrogen at 20 °C for between 16 and 20 hours
and the polymer was isolated by selective precipitation into hexane. The polymer was then
further purified by Soxhlet extraction with hexane for 24 hours followed by drying under
vacuum at 50 °C.

The above general procedure was used to prepare the polymeric surfactants detailed
in Table 1 where: -
Examples 1.1 to 1.3 illustrate carboxylic acid containing block and comb copolymers
Examples 1.4 to 1.6 illustrate amine and amine plus carboxylic containing block and comb
copolymers
Examples 1.18 to 1.27 illustrate hydroxyl containing block and comb copolymers.
In the column showing the proportion of the monomers used, * indicates monomers added in

a second batch to form the B block of a diblock copolymer.
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preparation of aqueous dispérsions of milled _
agrochemcals in the presence of reactive polyneric
surfactants Ceneral Dispersion Procedure 5 The general

procedure used to piENERASIMBEHSIPAS shoul d not be
interpreted as a limtation on the invention.

Thisshremyple Hlusateethe patpemntioBOf squenes dispersipas effintiled agrochemicals in
mllin trgte i,n reFIi ents (Table 2) wth nunber 4
ﬂ&qqrgsgﬁgedo S‘éﬁﬁg'%ipﬂ YREECSHHA@IUS t on Spex 8000 shakgr f
’ f ' Typically, the SC consisted o

%%%ﬁ%%ﬁf’gﬁgér@ﬁ%m cal active ingredient in

de- i @he gebrd Provetier.usddie prepare disperpiochystiuidnd balhteipieed as a
\was .used at. concentrations of 0.5-10 ww % w th
hP’é@B%‘&_Pnfl'{?l%ﬁninag- (ratio by weight of polymeric

st abg|dpaftiod CoERPRRE §W L d pr'erp%h Joy n%ﬂ&gttﬂe ingredients (Table 2)

with number 4 zirconia beads in a Glenn Creston Spex 8000 shaker mill for 30 minutes.
Typically, the SC consisted of 20% w/w solid agrochemical active ingredient in de-ionised
water. The reactive polymeric stabiliser was used at concentrations of 0.5-10 w/w % with
respect to solids (ratio by weight of polymeric stabiliser to suspended solid from 1: 200 to
1:10). The suspensions were assessed for particle size, the degree of foaming and the
fluidity. The particle size was used as an indicator of the effectiveness of the polymeric
stabiliser as a dispersant and milling aid. The quality of the dispersion of all dispersions in
Table 2 was either “Excellent” (E) or “Good” (G) where “Excellent” describes generally a
fluid SC with little or no foaming and a particle size of < 2-3pm; and “Good” describes a
fluid to slightly viscous SC with little to medium foaming and a particles size of < Spm.
The above general procedure was used to prepare dispersions detailed in Table 2
where the polymeric stabiliser used is indicated by its identifying number in Table 1. In
Table 2, the column “% solids” indicates the % w/w solid agrochemical active ingredient in
de-ionised water. The column “Polymer Concentration” indicates the % by weight of the
stabilising polymer relative to the active ingredient. The size of the dispersed particles after

milling is given in Table 2 in microns.

n.m means not measured; E=excellent; G=Good

Table 2
Dispersions Prepared using polymeric stabilisers prior to cross-linking
Dispersion| Polymer |Cross-linking| Agrochemical % solids| Polymer Size [Quality
Reference | (Table 1 Group Concentration| (um)
Reference) %
2.1 1.1 CO2H Picoxystrobin | 20 5 1.61 E
22 1.1 CO2H Abamectin 20 2 239 | E
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sol 1 dspPol yirer Si zeQual ity Retference({Tabl

211 . 1COPHPiL ¢ Xy.st robhin2051.61E.
1.78

B il s =

2

1y puploneggnt riat iCOLEN) | Reteyetnsten Yo 20 2 0.95
2
2

| .

j%{égg%amecﬁ(ﬁﬁdﬂ Shiorpibaod 4/ 0¥2099
2-49 1000 ﬁél cax ;q(l)@gl n2 E’fl soxatm | fdncT onit

. UZHiPL COXY, ( : 20 5 2.04

52—?21? 1CORHThi an@%oxa q ng%gégbbm

2 14. 2CQ2HRI cqxaeLHAMID 20 Wbdddctin 20 2 132

2.81 Z’I')?HAU) ystrohin2(21 48G -

2.99. 2002 HEh| qrCOEENSH? || Topmetlggam | 20 2 n.m.

2104 P CRHP-go xS -ohi 1202161

2391 boobipi ddxg2EAIBE | 2otesestie | 20 2 24

2 12 1 . £ Tm by 1 2.2

N e
2.22 1.5 CO2H/NH2 | Abamectin 20 0.5 34
2.23 1.5 CO2H/NH2 | Azoxystrobin | 20 2 14
2.24 1.5 CO2H/NH2 | Azoxystrobin | 20 1 1.0
2.25 1.5 CO2H/NH2 | Azoxystrobin | 20 0.5 1.8
2.26 1.5 CO2H/NH2 | Chlorothalonil | 20 2 2.0
2.27 1.5 CO2H/NH2 | Chlorothalonil}] 20 2 2.8
2.28 1.5 CO2H/NH2 | Chlorothalonil | 20 1 2.1
2.29 1.5 CO2H/NH2 | Chlorothalonil { 20 0.5 3.2
2.30 1.5 CO2H/NH2 | Emamectin 20 2 1.6
2.31 1.5 CO2H/NH2 | Picoxystrobin | 20 2 1.8
2.32 1.5 CO2H/NH2 | Picoxystrobin | 20 1 1.8

2.33 1.5 CO2H/NH2 | Thiamethoxam| 20 2 nm.

o) =) e Q) | oE W om) w)om m) e s E " @ EE Q) QY Ep Q) Q) o Q) Qf o




2. 141. 3CO2HAzoxyst r obi n2020. 95E
2.151. 3CO2HChI or ot hal oni | 2021. 78G
WQ2M8A5BBRO2HThi anet hoxan02n. m E PCT/GB2003/005291
2.171. 4CO2H NH2Pi coxyst robon2052. 04E
2.181. 4CO2H NH2Abanecti n2021. 32E
2.191. 4COZH/ NH2Thi amet hoxan02n. m E

’) 2019 . Alhanrna~t o na9 4

22341 & ri Nruzﬁmé@ﬁzzfg‘i@@k’nﬂ 20 2 24 | E
—25221F NFPAD T2 2

2.2§§1. He%?r:% gAzgﬁlﬁgt r op Pﬂg@?ﬁﬁg 20 > 1.33 E

292341. 5001 NHPAZ qyy 3t r obpigfhkkolin | 20 5 108 | E

2.251. 5COPH N bAzoxvst [ O

22361. 5C02H N 7Ch|Nﬁ‘Ibt h IBicbk)%ﬁﬁﬁmOE 20 5 2.01 E

2 271 E( HiI onil-2022 giE

22381. qsc:dz.rmNH_anﬁH%t h |Bprystr2b1112. 180 5 154 E

2 2704 YL I\II PP

Z5 I ) A il CTl 1T Z 4

22381 5CoAH) NHRE n&ﬁ%‘ét i n2 ‘i’qéé 20 3 158 | E

A T VP Str ob - 8 20 .

2.2%1 %:é NHD Pi gg%%st rlobi naé‘ g 2 340 E

27331. H NHR2Thinget hox ag80atobinE WD 2004/ 022099 | 1.93 E

CT/ GFUE()()’%/ 00'—3’2 1 36 A q
22421, 5004 NHRChINGERt ha| Gdptotgdonile 20 2 239 | E
2 351-8NH2Pi-coxystrobtn .2‘195_1. 33
22381, {1NHEPI coxy ¥ Bbi np ?Lxlc*fgébm 20 2 172 E

6 COKYST 2]

2%&1. ELON 7Pl chyﬁgb| nuglég%éﬁgbm 20 10 0.72 E
290391. TNHAPi coxystN@Di N205larhéioxam| 20 2 nm. | E
2.401. 7 Abanecti n2023_140E
22461 . TNHAAY ox L/St N2 n202 1Ab@&Eectin 20 2 2.07 G
2421 YNH2Chl-otot-hal-ontH2022—39E
22431, TNHAA cokystidbi n2oBgoRpsiobin | 20 2 121) G
2 44T TNHZR TOKYSt N2
22881 INDThi abet B x‘grreo Horofffafonil | 20 2 1361 G

2.49 1.9 NH2 Thiamethoxam|{ 20 . 2 n.m. E

2.50 1.23 CH Picoxystrobin { 20 10 1.66 | G

2.51 1.23 OH Picoxystrobin 20 5 1.84 E

2.52 1.21 OH Abamectin 20 2 1.62 E

2.53 1.21 OH Chlorothalonil {© 20 2 2.33 E
254 121 OH | Picoxystrobin | 20 5 155 | G

2.55 1.21 OH Picoxystrobin | 20 2 1.73 E

2.56 1.21 OH Picoxystrobin | 20 10 0.5 E

2.57 1.21 OH Thiamethoxam| 20 2 nm. G

2.58 1.12 OH Picoxystrobin 20 5 0.91 E

2.59 1.21 OH Azoxystrobin 20 2 1.06 E

2.60 1.15 OH Picoxystrobin | 20 5 202 | E

2.61 1.16 OH Picoxystrobin | 20 5 2.13 E

2.62 1.13 OH Picoxystrobin | 20 5 169 | G

2.63 1.14 OH Picoxystrobin 20 5 1.61 E

2.64 1.20 OH Picoxystrobin 20 10 2.94 G
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2.461. 9NH2Abanect i n2022. 07G
2.471. 9NH2Azoxyst robi n2021. 21G
WQ2008050MH2Chl or ot hal oni | 2021. 36G PCT/GB2003/005291
2.491. 9NH2Thi armret hoxank0 , 3h. m E
2.501. 230HPi coxystrobi n20101. 66G
2.511. 230HPi coxystrobi n2051. 84E

P P |

252t 21OHAgamect T nN202162E 2. 5312 Hprot-hatoni

235 39E 39841 | 21095 coxy SIPSETROHE . 285G 5 204 | E
22301 41OrHigCOXY ST P NZ0B e ofdrobin | 20 10 2.24
2 R 1 O conyet Ol nobl s Eebin G
2.25671. 2104Pai anet h@QERM202Piddk{strobin | 20 10 094 | E
2.581 12CHPi coxystrobin2050 91E
22581. 210HR50xyst r 63 n20pPico8¥strobin | 20 10 145 | E
2601+350HP-e oy strobi-r2p5202E
22601, 1601Pco ystp&) n2pbEoxgrobin | 20 10 155 | E
2,621 COXySt m2pat;
2.2??1. 14 leco yst |n2 4 etE)xam 20 0.5 1. E
2564 1. 20073 CoXYST bgbi N2DIRBa 4% 29947052088 | wm | E
PCT/ GB2003/ 005291 37 2.651. 180HPI cloxyst riobi n2052. O4E
226/81. 19CHR7 coxyst Obbi n2(ifddnadléxam| 20 2 n.m. E
2 641 240HPIcox \/cf robin20100 94E

. G

P50HRY co (yst O5bi nolJamethexam| 20 0.5 n.m.

Wal o Wl = o4
. OIJL. Z0UT1rT COU y5|. I UUI IIL J.UJ. OOE

. 701. 220HThi anet hoxan?00. 5n. m E

P4
2
2.711. 270HAbanect i n200. SEX AMPLES 3.1 TO 3.28
2 721. 270HThi anet hoxan02n. m E

. 7 3these7Examplesndunizate ﬂmo%dmlﬂng oéﬂmmeec statrifds @ bygeaction

ate t ross |inkin

W%%? e AR Sttt b7 el Shpoitt! fFgling Pty pyeen

inSenEsh. amﬁ@fdll@vﬁﬁ%ﬁoaed%@é {aEtdegt £ suspension according
to the present i nvention. The follow ng procedure
was Hpgleeky and amine functional polymeric stabilisers were cross-linked by either (i)
dispersing TDI in the aqueous phase of the SC, allowing some time for the TDI to adsorb on
to the particles, then heating at 50°C for 1h or stirring at room temperature for 3 hours, or (ii)
dispersing IPDI in the aqueous phase of the SC, allowing some time for the IPDI to adsorb
on to the particles, then adding diethylene triamine (DETA) to react with excess isocyanate.
Carboxylic acid functional RPS SC’s were cross-linked by dispersing CX-100 or
CX-300 into the SC at pH >9 and stirring at room temperature for 30 minutes to achieve
adsorption of the cross-linker. The pH was reduced to ~2 and, after stirring for a further 1
hour, a small amount of EDTA was added to react with excess carbodiimide.
The above general procedures were used to prepare the dispersions detailed in
Table 3. The quality of all suspension concentrates of the invention illustrated in Table 3
was deemed either “excellent” or “good” where “excellent” describes a sample in which
there was no material change in particle size or viscosity of the SC during the cross-linking
reaction and “good” indicates that a small degree of aggregation was encountered during the
cross-linking reaction, but that there was no major change to the suspension properties. In
Table 3, the dispersion being cross-linked is indicated by its reference number in Table 2

which in turn identifies the polymeric surfactant by its reference number in Table 1.
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i onal
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roomtenperature for 3
in the agqueous phase

bfoP the IPDI to adsorb
d%'ng di et hyl ene

fon'd driderfiet &S RcdoPdIfY 8k Tavention
RPS SC s were cross-1Iinked

CX-300 into the SC at pH > 9

20 _nmi-nut oc 0

and strrpgratroomtenperature—for—30—m-nrytes—to -
achi| cbxamples o Dispgrio |t pEo s- | i nk&PSS- The Size (e (Quality
redyced to -2 g tgr It hngl fgr. g. further 1
hourn, a small arrgelf%?'feof E iIw'ﬂﬂ\é/vzllas adgirelaﬁ’['{ react witp
excess carbodgliimi de. 13 Retraheye| oilstalcepr ocedur ep
i sipns detailed in
Tablle 33.1The|qualZty of| alll.$duspehsi@%-3®0ncent t.84 es| ofE
t he frnvegttort+H gstratred——p_Tabt 3—was—deenpd
ei t her f'gxce | ent™’ or "goodi"zvvhere (é&'g@pl et +1.1 E
desCribgg a sanphg-i n Whi chy 4There 3 Rt eF hAl
chahge 1n_paftic 'g7si ze or 1\/'flscosi t3\ll@%f36?he S?'gﬁri ngE
the|croxg-|i pking.18reacgti on.and "lgoqiK-100di catem. t hat g
a sl _degree of aggregation was! encountered during
the| 20 B osst!inkilBg re¢actilbh, but td%&B00hefe mms no E
maj pr—ehangerto—the—Sstuspension—properties r—FabHe
3, the tPspefsi o?‘rjgei ng cr o’si-l i nked TRLi nd| caf®d py E
i tsiTefgrence nugger 1M Tabl & 2 Wi 'int.lr G
ideptifies the polyneric surfactdnt by i1ts [eférencle
nunper 3.8 Tapl e 435W0 2004/1062099 PCIpoB200B/ 00§9Y E
38 Tahle 3 Cross-linke@ Suspensidn Concentrptes
Accprdid® to| t he2.Béiventi onlDilsperisi orfBbl yner 43%9sg- G
ExappteReference{tabtert—-nkingSze—{m-Quphty
Ref pr eAdd) Subst ahé@ 3. 12. 12:-11cx: 4001, 1.01 E
3. 2P 71 ,2CX-1300 E 3132171 4CK-3002-04E
3 20 181140¢ 1000t £ B, 521181, adx. 30 me 37 | ©
3.12 2.39 1.7 IPDI 1.31 E
3.13 2.37 1.6 TDI 1.50 G
3.14 2.37 1.6 IPDI 1.40 G
3.15 2.37 1.6 CX-300 1.25 E
3.16 2.38 1.10 TDI 1.17 E
3.17 2.38 1.10 IPDI 1.09 E
3.18 2.51 1.23 TDI 3.51 G
3.19 2.51 1.23 IPDI 1.18 E
3.20 2.54 1.21 TDI 1.95 G
3.21 2.54 1.21 IPDI 1.79 E
3.22 2.58 1.12 TDI 1.00 G
3.23 2.58 1.12 IPDI 1.03 E
3.24 260 1.15 TDI 1.90 E
3.25 2.60 1.15 IPDI 1.84 E
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3.62.231. 5TDI nnE 3. 72. 351. 8TDI 3. 08G
3.82.351. 81 PDI 1. 08E 3. 92. 361. 11TDI 4. 58G
w@209Aa5869.. 111 PDI 1. O1E 3. 112. 391. 7TDI 3. 79G PCT/GB2003/005291
.122.391. 71 PDI 1. 31E 3. 1323371. 6TDI 1. 50G
.142. 371. 61 PDI 1. 40G 3. 152. 371. 6CX- 3001. 25E
.162.381.10TDI 1. 17E 3.172. 381. 101 PDI 1. 09E

187 6751 1231-PBHL1BE
305 50 51100 12880 3 21,2.&41[. 21| poi TDYoE | 184 E
232 593 1201 1508 3232 PR 12 PRgI3E | 735 =

. 242,601, 15TDI 1. 90E 3.[252.601. 15| PDI O

2004/ 032209 IPCT/ gi68003/|0052918 39| 3. 281631 14T 1. BAkG
3.272.631.141PDI 1. 32E 3.282 651 181 PDI 1 _40GI EXAMPLE| 4

This Exanple illustrates that the process of the
present invention enhances%%gﬁg,gﬁs%abi lity of a
parti cul at e suspensi on of . Sanpl es of
abanmectin SC were prepared wth the polynmer from

Exanphig Examplerifustesion that theproress joé thepresentinvetiomeahasices the

St%‘}%&‘i@%@%f”&ﬁ@@%@% %%Qghg)esa%‘%a%se@pé%glglﬁ%%eéc were prepared
witke tes pbilyrhéretboh Bxaapledus; 16 Goraeiidiadklinied éﬁéddxaaﬁﬁéample 2.23. This

solution to study the SC stability. Sedinentation’in
wassomnasedavidle thesoirewonding sressinlied polamat (Bxanmple Bdi)s The SC samples

. I t t ' h oye
IR ot Binec R RS SRR TMI F Se st
Seflimértationcia vadoiiy dédt@lyte Behde MRS hhd 8 WIS tehfeRdHeswas

condi tions were eventual | y reached at which
evaluated to determine the stability of the suspensions under these conditions. As the

WWWwWwwww

concentration and temperature were increased, conditions were eventually reached at which
the suspension was seen to flocculate to form gross flocs. Cross-linking of the reactive
polymeric surfactant with TDI increased the temperature at which aggregation was found to

occur for a given electrolyte concentration.
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t he suspension was seen to flocculate to form gross

flocs. Cross-linking of the reactive polyneric
waohastant with TDI increased the tenperat ur ePEr/GBR106/05291

aggregation was found to dgcur for a given

el ectrol yte concentration. 15 WO 2004/ 052099

PCT/ GB2003/ 005291 40 CLAIMS 1. A nethod of enhancing

the stability of a particul gf@msispensi on conprising

an agueous phase contai ning substantially no m scible

lor gani wetbod vEenhaheing tiy stabsitiy o e partichatesuspanion comprising an

agrochem cal solid substantially inspluble in said .

aqueBUEOPHBLASS GpRtgng sy ﬁ}}t}agggo iscipleorganic splvent having suspended

pol y H Fhd [ : i [ nd.a_..

Ryl it b BED ORY oAb sl i ooy B which

vi nytompmsssoner s, not bei ng exclusively vinylic

esters or _their hydrolysed products, at |east sone of

whi cH) confoxmimne aprlymericstabilisss having aharrophidic meigeragdiarhydrophobic

Cr 0SSo] ki eact | L (4. ] i hg.sai d . .
5 458380 QAN 8 854, Bty i
cont estarear théiihydrolysediprotucts|sp tastedel of villiéh éstAR Wenctional groups

phase capahl e, of .undergQing a cross-linking reaction
Wi t h°a§éliﬁ8 °$ Brdarsang rrogs-Bukgag reapiéonsiandt he rati o by

wei giat of ) ot e Lbiser prior .t .

0o 8, O e R AR AR e Btk gomtaned

| es(disbalned opsuspendbd)in themfueousgihaks ddpakle of @hddtg Mk h%ross-linking
of 15 suspended agrochem cal. 2. A nethod accordrng

to draftenVithhidbiunctional 9Py i s nilled or ot herwise

S e 5 B e 035 @0t

met hibelswpemniediaggchanichids tosd than 1qagi TPpd MR Icaitdbilidee per 5 parts of
particle sjze of the suspended agrochemcal is from1
to PUsHEPdedmochsmical. A net hod according to claim1

2 Whergj I BL L ivsRheih thed SRIESSE d by, the .. .
gener gﬁﬂ#&gr%gf %It§ ?ﬁ}h WOT é‘?l% ﬁ%)ensg’ﬁg %‘Sr a&egsoé ﬁi‘%@ﬁ& dispersed in
r esithiigresicaof theiatjhedue phge and thRpd e HtdWfiset prior to step (ii).
the residue of a termnator group; R, R

repr eseg{os i ! ) R,

3- and “RBICHYOE apsrading fglatn § opclaim gethepein the pastiele 3Be of the suspended
hy A6 RERrh EalTRiBhY i 1d-1d fidodl0! €Ly containing a
cross-11 nking group; I's a hydrophobic noiety; the

4. val Yemethod abcrdingto Elaind 1 SbBrein Pelymatit Stabilliker i§ rdpr&i¥hted by the
0.05to0 0.4 and the value of gi1s from0.10 to 0.90
and 8gneralfformya g s 1, provided that when e is 0, *
represents the res'kdue of E hydroin lic initiator.

*

e f *
Ri D

wherein one * represents the residue of an initiator group and the other * represents
the residue of a terminator group; R1, R and R2 are independently H or methyl; X is a
hydrophilic moiety; L is a moiety containing a cross-linking group; Y is a
hydrophobic moiety; the value of e is from 0 to 0.8; the value of fis from 0.05 to 0.4
and the value of g is from 0.10 to 0.90 and e + f + g equals 1, provided that when e is

0, * represents the residue of a hydrophilic initiator.

5. A method according to claim 4 wherein the value of e is from 0.005 to 0.35, the value

of fis from 0.01 to 0.4
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5. A nethod according to claim4 wherein the val ue of
eis from0.005 to 0.35, the value 30 of f is from

W@2®1/052090. 4 WO 2004/ 052099 PCT/ GB2003/ 005291 PaA1/GB2005(005291

nmet hod according to claim4lior 5 wherein * represents
the residue of a hydrophilic initiator and said
residue has the fornula Il wherein Z is a hydrophilic

.aro %&grx@tﬁl)g g%iﬁg(}]lglg R 158m 4 Qr %}ﬁkéiﬂ*)fié}ﬁlsééﬁ’ésﬁﬁé fRRIue of a hydrophilic

gly oxy pol yet hyl ene glycol,

pol yifigtolydrainsaitedesidpehyy the figrinubayr r ol i done) or

pol y( et hyl—dnyl-ether}—and -W is -0- or -NA-
wherei n A ils hydrogden or ¢l to C4 al ky group. 7. A
met hod accqr dVMg t off claims 4 to 6 wherein the
units E, F|énd GJfa here|H defined correspond to one
or nononerg which is a netthacrylate, an acrylate or a
10 substituted styrene ondk. 8. A method according
to claim7 wherein -X is or carries a hydrophilic

moi ety X selected from SG3-; polyethyl ene glycol
opt Merein & ienbydaplylie swiupticiestediron &yf/q + allppiolyethylene glycol,

by it AR ol QA O A Bong o
i ndgpRRaehyl winyl cttier(GdCAV-ais k@ onNA-GHREHRCk STy dzogsn or C; to Cs

wherein-L 1s or carries a cross-linking group
L' selkg@aw-from -OH;, -SH, -NHA where A is hydrogen or

S R Ny b sy O, o s i

- COyeHiedRotretpdhd @ bie bt MbpsRES whidlsis hmeth®rlate24n acrylate or a
- CO- 0- pol ypropyl ene glycol; - CO-O A wherein Ais a
Cl- Glllﬁtlﬁlt%&tyf@n@mﬁ‘!m@ﬁél oakl yl group, alkyl cycl oal kyl

RO L K Vg i

ac ¢ X shldtgedefom 0K 051 ; ottt ldne gbycoheptizinally ¥nd-sappet exithe@l-C4 alkyl;
fromthe groups OJ"O O O N+_ Hal j N . C02 S03 OHO WO
2004706%bex wltghereof; pabprdrinng; gulizhgtaine; and a quaternary ammonium

salt -N'"R3,C” wherein each R? is independently H or C;-C;4 alkyl or —-CH,CH,OH
and wherein—L is or carries a cross-linking group L’selected from —OH; -SH; -NHA
where A is hydrogen or C;-C; alkyl; and -COOH or a salt thereof and

—Y is or carries a hydrophobic moiety Y selected from

~CO-O-(-Si(CH3);0-),.H wherein n is from 3 to 20; -CO-O-polypropylene glycol; —
CO-0-A wherein A is a C;-Cy alkyl group, cycloaklyl group, alkylcycloalkyl group,
aralkyl group or alkylaryl group; and -CONHB wherein B is a Cs-C12 alkyl group.

A method according any of claims 4 to 8 wherein -X is selected from the groups

SO,



00 00 CO2H and IMe n wherein n indicates the average
degree of polynerisation of the polyethylene glyco
w@b@unsand is from5 to 100. 5 S03- 10. A net hpdI/GB2003/005291
according any of clains 4 #» 9 wherein -L is selected
fromthe groups 0.1_ 0 10 0_,;~1.10 00 LOHOHO HO
0_15~ 0 00 CO2H 00 H n WD 2004/ 052099
PCT/ GB2003/ 005291 43 wherein n indicates the degree
of polynerisatign of the propylene glycol and is from
5to 50 5 11..o hod according any of clains 4 to 10
wherein -Y is”selected fromthe groups OHO OO .CH3 H
12 n H wherein n ikdi cates the degrge of
pol yneri sation of the propylene glygol and is from 5
to 50. 12. A nethod Jccorgding to @rai @l wherein the
pol yneric stabiliser hydr ophi | i 10 noiety, a
hydr ophobi ¢ noiety and|a noiety that p esses

reacti;ji\or cross-1li nki
O«
- CO,H Me

O O and n

wherein n indicates the average degree of polymerisation of the polyethylene glycol

chain and is from 5 to 100.

SO,-

10. A method according any of claims 4 to 9 wherein —L is selected from the groups

i
Lo T

N

2 OH

O
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ability with respect to the one or nore substances
contained in the agueous phase of the suspension and

w@e apas®9onf undergoi ng a cross-|inking reacti oPCTGBR003/005291

1

said functional group and4dherein the hydrophilic
noiety is derived fromone or nore vinylic nononers
sel ected from 2- (N, N-Di net hyl - N- (2- net hacryl oxyet hyl)
15 ammoni um et hanoi ¢ acid, 2-(trinethylanmoni un et hyl
nmet hacryl ate salt ;
3- (N, N-di net hyl - N- (2- met hacr yl oxyet hyl)
amnbunﬁr% - sul phoni c aci d, the sodiumsalt of _
met hYOFRpH R mdiqates © eg.of pebyraesisyiien oidhe praptlene glycol and is from
succgﬂggf, nono- et hoxy pol y(ethyl ene glycol)
nono- net hacryl ate, styrene-4-sulfonic acid, 4-
1Li nyAhmethyd adooiding iyl of2i5ime 4 46 6 WHetdifleY is selected from the groups
2- N- mor phol i noet hyl, 2 20 met hacryl oxyet hyl phosphonat e
nmet hacryl ate, 2-acryl am do- 2-fret hyl propane sul phonic

aci d, nono- nmet hoxy- PEC (et h)acryl ate, acryl am de,
vinyl pyrroli done,l 2- sul pOdet

| methacryl at e,
2-acryl am do- 2- propane s honi ¢ aci d,
quaternary sal Us ofydi net hyl am yl methacryl ate
(DMAEMB) and of di ibyl am noet hyl| acryl ate or DVAEMA
at acid pHs -(tri ;/ret | ammoni u hyl nmethacryl ate
i odi §& /§-"€3NN di metfiy12- N- (2- met ha#ryl oxyet hyl )
anmoRi um et hanoi ¢ aci d,’ or styrend'4- sulfonic acid
and el ] ' - active or .
o1 oo R R Bbthel Dbl B A AR M e Siyoot and s rom
vi n\i tod0nononers sel ected from WO 2004/ 052099
PCT/ 6829%34 005%91 44 2- Am noet hyl net hacryl at e, _
o- ( temethogdagroringdy claiom Whersimtie polymesic stabrsar bas,edhydyephilic
nmet I = di by ) late, the .o
sod ?ﬁ?r]é%h ﬁlfdg?&l@%nﬂggl}ég{ z}%?)ﬁg%{ﬁgw thgﬁeﬁolgge%@é reac%’ve or cross-linking
monebiity with respeyt to yHemny Joe oyt sibsm@basaiobtaiid it BRORMeSRhase of
glygol) nono nethacrylate, 2-am noethyl nethacrylate
hyd RSIR, angicapsbls of tndergpigyd oresst inkéng reastianewith said

hyd 'ﬁﬁféﬁbﬂilig?@tph dAHRGR Eﬁér}S{'aPOph?ﬁc(ljngf%iy is derived from one or more

propyl am ng yl'styrene, =~ _
4- Nvinylinydonenmeyd sekecied diowt 34(INON- in@thy]-N-(2-methacryloxyethyl)

3-(N-styryl net hyl - 2- . .
am'( ﬁ‘@&‘ﬁﬁ%ﬁﬁ&?@ BFEpy(Fimetistammeyimathel methacrylate salt ;
hyds Qith88y1-Ne@ 3 rftmoni - ic aci
o SR 3 e A emey umppey-sulphonic aci,the
2- meadion pald of methapiybio adid, Menor imehrosidyladydahdl succinate, mono-
4-vi nyl phengl , . 2, G-Eii hydr oxynet hyl - 4- met hoxyst yr ene,
3, Smfémogy Rggrﬁegwﬁel}? M)dgwmeg}qulate, styrene-4-sulfonic acid, 4-
2- bydymeNs h‘f&ﬁ&tﬂ?l%ﬁh MR AR de! F\FE{  ym
chl olr?de, yg chl of o- 2-%%§xyprdgb% né’%é%@%ﬁé?
ﬁ- gmdﬂmmgmxgﬁhylphmhmﬁwhﬁ?ﬁcry&t?, 2t-acrylgmic%oHZ-lmethylpropane
ydr - 3- phenoxypr opyl nethacryl ate, diethyl ene _
gl y%@WWQ%%J‘ﬁé‘PﬂééPVB%@E@:(HW&)H%}a% saytamige, vinyl pyrrolidone, 2-
9l UGBSHo 1 RfHAL E Bﬁ‘%{? | & actone 2- .
met hacryl oxye lﬁgﬁtyﬂé%t&g{rc : %}c/’gir %ﬁ&%&ﬁ%ﬁpﬁ)ﬁgwlagltdeguatemary
2- heptis okgimetipptimimeéthplansthadrelate (DMAEMA) and of dimethylaminoethyl
acrylate or DMAEMA at acid pHs, 2-(trimethylammonium)ethyl methacrylate iodide,

)

2-(N,N-dimethyl-N-(2-methacryloxyethyl) ammonium)ethanoic acid, or styrene-4-
sulfonic acid
and wherein the moiety that possesses reactive or cross-linking ability is derived from

one or more vinylic monomers selected from
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15 acrylic acid, beta-carboxyethylacrylic acid,
4-vinyl benzoic acid, 4-((3-

woreaohasa0yd oxy) pr opoxy) benzoi ¢ aci d, PCT/GB2003/005291

nono- ( 2- (et hacryl oxy) et hy4¥pht hal ate itaconic acid
or imnated derivatives of these nononmers once
pol ymeri sed, glycidyl (met h)acrylate foll ow ng

convehsh g&ﬁﬂ% r%eglga%{%s et 'bh%’i‘ﬁlun%&ﬁﬁﬁn&ﬁadrﬁ%t 2 My droxyethyl

wi th wher'ein t ydr ophobi ¢
i Qhethmylateyz Bdiligiroxwpebplyt miettooeylaje, thosaelivm s3lt dftmethacrylic acid,

nmononers sel ected from nethyl neth q
pol yenar(mythecyioyloraeting SRECINA, W&@‘/ﬁ@}%ﬁl’ gne glycol) mono-

I . A hod
b c SpAhREYRE" %t nEHRCH TR ROGOUBHG N, A Lo
pol Mﬁmoﬁmﬁetha@ﬁamk& IydrochRgiie) 4aminostirenepRAfiso-

copol ymer aV|nq a hydr ophobi ¢ backbone and

hyd mmlmwo)ez@ synege, \fbhl&(émbr hnnzxd)mm@w Wit a6 3xPlstysylmethyl-2-

Ig |S y a O#gx}moi p&ggﬁg@eé}fogﬁlﬁﬁé Hf I o n(hey g}j{?zﬁq%gcryloxy.z_

hyd?lg' hi P Brobfip1- ‘hﬂﬁolf’lﬂp 18idtRsK eZ?ﬂﬁ@hmyt-h@mylphenol 4-

ar ns e ran raft .or conb

copodnsor}bwmyhai@bhOhél-Yleﬂathhg? @ndilh xymeihylrd-methoxystyrene, 3,5-
hyd bi |
c ?/ 0 réiglgﬂ%ﬁk}(l: ﬁg'l If Q 01_?[32 ] rﬁ&ﬂic?ﬂ&%yp&%@é Famethyi ammonium

cl ai cm&fﬁem%ﬁl%kﬁz%yﬂ&x%ﬁ@ﬂyl%éthkﬁyﬁt@3—hfyd1‘o'iy15rbpyh Iﬁetﬁdcrylate 2-

to 0.4 and g is from0O.1 to 0.9 WO 2004/ 052099
PCT/HgBROYS- glw@@ypropw nmhacmlmt digdylsne sbapigoncumeathporgtate, 2-

ol ocRetugsypsHan el e ctsPe e Afloldsfge 2-° @
Whi Ghethibrilekfethyl e@t@ﬁmrﬁyaﬁﬂcyeﬁ Bmemadxfymcﬂlzl-l@cdrmptdpyl methacrylate,

a residue of the initiator of formJIa (rr) as deflned

i n clegilimagid, bﬁdicelrboaydﬁ}oda%ﬂm znql@ %ﬁmvlben@@@&% §3a

defined in claim4,. said . :

adi arsae gD i ObRG P SRR %%%%ﬁﬁaﬁilgé‘m?a‘e itaconie

ran q\@m O iffinat&PELRAVARIJf Yhez® ﬁiﬂnﬁﬁ%fd sieed polyhiesised, glycidyl

(-CH2CR2Y-) as defined in claim4 and cross- |inking .

u n| t(meth)@rgiaioowingsonrssion tairgaptive finphopal grgupsby reaction with
%@y_accordlng to claim15 wherein the value of f+g

|sf 055t0 1.0 and the ratio of g : f is from1:

2t Qund wrdf thehydfophBbib dtbies easidiyng dérdved fion0 bnd dramore vinylic
precedi ng clainms wherein (a) when the reactive

1;] u 3 anoremagrs sglenigd ﬁpmtm@h}ﬂ @gtmylgtegqo%dmegﬁflsqogane) mono-
Ao T T R Gk S

13undes gRl RcbidaiSto lahy Bf élﬂln{sefﬂtbt IZDWhM)bilhhhé pelymaticlstabilizer is a
functional groups on the polynmeric_ stabiliser

s ul traipdosn gradicaricombrapelymer having p hydrophonabackbene andihydrophilic
t ri %)él j&# aﬁljﬁg gfo\“ néﬂlfl%lnﬁ hﬁqg a%[‘ou% —Q',I'd %e(rv?llere Z’ is methoxy-

(polyethylene glycol) having a degree of polymerisation (DPn) of 5-100 such that the

moieties —CO-Z’ form the hydrophilic “arms” of the random graft or comb
copolymers and the remaining units form the hydrophobic backbone which also

contains the cross-linking moieties L.

14. A method according to claim 13 wherein e is from 0.1 to 0.5, fis from 0.01 to 0.4 and

g is from 0.1 to 0.9
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(b) when the reactive functional group on the
polyneric stabiliser is -NHA wherein A is hydrogen or

W@201/05209C4 al kyl group, the substance di ssol vedI/6GB2003/005291

suspended i n the agueous pHase and capabl e of
undergoing a cross-linking reaction wth the said
functional groups on the polyneric stabiliser is an

15s Oclﬂé‘ﬁ@ﬁlﬁd aBlbrdi ﬁ% ﬁf%hgﬁé\c%%ﬁ 1§19 re‘ml‘,h% ng%{ 11t stabilizer is a

acrylate, a viny an epoxi

t ri gblockdypolpmbresompgisyd of o hydrophitix loak, ewmbh £ tieh #Womprised of a
et he trimethyl ol propane triacryl ate;

tri ¥¢¥9plaiep Wélfe?&ﬁéa BesiiG:0f the @lttamraxf ifqmaudae(ll)gus definéddin claim 6

! AR MRS Rivsosicon

f un dealﬁg adljolicd ttpa HYdrbﬁlﬁ)bﬁ’@bMBEthchﬁﬁ 8hthprise8 lof i‘aﬁldaﬂlly or
acid reactive 25 group, the substance dissolved

sus piﬁﬁlﬂ@ﬁlq I copelpmerised amits (L RaNe) asalofibéinaflaim 4 and Cross-
unde t|o wi,th the said
funclﬂaiﬁgﬁm @ﬁ%sé%hé@'ﬁé ESP@F@ m§t4ab| liser is an

met hod according to claim17 wherein the ?é%%??vﬁgu)loandﬂm

~ funcietip iR : isdigmdn2 thé&:10pol yneri c stablllser i's

) ydr thiol .or -NHA and the nce di ssol ved
10 lﬁ 3‘8%4&1% enaorg“gntotaﬂ% g@ﬁé’&i@dﬁﬁ %\W “®4babl e of

15

20

25

30

und e@yoi n@h@ 186 Babtivd ﬂhbﬁtﬁlal 8i¥ab lof The ﬂ&l&:ﬁeﬁ@&aﬁﬁéét# i hydroxyl or

functlonalaﬁpou ps on the polyneric stabiliser su
r eachiobrih abstaaeasdissodvedrorisyspepdebindhavimeeisphabeand capable of

i So%ﬁ@%&)ﬁ%’ aZcrgsr%lsle ted 82‘%}0 m%@g@%g&%ﬁfctghélsg% pasno%ttﬁe polymeric

4,4 stmdayb@ﬁaw 840BibR PittndrS RCHABG Sla
PCT/ CB005] 005301 A PA T afiy Eki/gy W \396%8‘33%3? %%g@ 2

di i @é@?ﬁlﬁ‘dp@ﬂﬁ%agﬁmﬂ’q}madﬂ@hmt hyl pheny!

:jIS IO ggofﬂg g;‘g’?’eﬂ %E %%g%&ﬂgﬁé‘”i Brou b@gﬁ%p‘g%eﬂc stabiliser is -NHA

2, 6vilekath AN Ay g&Y &N Lio ¢ an@ﬂﬁ{)a;yl thé stibstdHcP BRONVED 6

d||socyanate i sophorone diisocyanate
hex §ATEC @lélthes%hl?@iﬁall'@sﬁ ad capeblbpf mlr@rgquhgan eross-linking reaction

d|| Ie di.i soc tol ) Iene

o S 0 8 o] st o i oipRoss Saalingd Ghiocyanate, an
d| | aoayRBRXG grd¥d] M ﬁﬂéle@neﬁl a"ﬁ'jllﬁ’t%t @%n?l@ﬁlgh&{bean epoxide, glycerol
2,4-diisocyanate t er mi nat ed; ol y(1 sophorone

d| i %Wﬁﬁﬁé}ﬂ gimeyﬁrmmwwh@e @lgiwuly) ethcﬂ yriethylolpropane triacrylate;
toI y en@% é}%%l grotgfe)rg}r’rl}a%qﬁs ge arfg _dlatdae hy: g;di-?acetoacetoxy)

di i emwmgta@aﬁaam%utaﬁm(di%m&tw ogne diisocyanate);
polﬁétolylene 4 10 diisocyanate);

pol {Qtéep & Tgagtyefunational mainien the pdlyinenio rstabﬂtsbyisanmcld reactive

e ey B R BR0RAE e svspEndef REG ARt blise and capable of
dl | aedeygoiad Qcro%i—ﬂﬂﬁnéréhcﬁ&ﬁvﬁﬁ%siaﬁﬁﬁn%dlﬁpg%ﬁﬁé‘fxﬁﬂﬁ )HOIymenc

m xyl yl ene dijsocyanate; a,a- dinmethyl-a
dii# }lﬁﬁaft@llsqﬂ}'@n@tmn@zmmoybr d¢agbquhienigd.ene

18. dii R%gtﬁg@%ccbrdw Sg ¢ 231111_ u\?ﬁﬁ‘g%li tB(': 5eacthgefP1Xétﬁ)g§1 group on the

di i'socyanate
polymeric stabiliser is hydroxyl or thiol or -NHA and the substance dissolved or

suspended in the aqueous phase and capable of undergoing a cross-linking reaction
with the said functional groups on the polymeric stabiliser suitable reaction partners
is an isocyanate wherein the isocyanate is selected from m-phenylene diisocyanate; 1-

chloro-2,4-phenylene diisocyanate; 4,4’-methylenebis(phenyl isocyanate);
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20

21

22

23

net
sub
and
20
net
whe

sta

sol
par

stab

met-
whe

hod according to any of 4¢lains 2 to 19 wherein the
stance di ssolved or suspended in the aqueous phase
capabl e of undergoing a cross-linking reaction is
adpaghdipy b?}t%é% 5ie BlieeSadhd 81 -Hekiyldh8bis@lmbihylphenyl
héd accord| ng Jiehe ﬂ?ﬁe pr ecedi ngylc alé PRy
nmcyaﬁdttﬁ 3 &ﬁumethgxymé%phﬁfylapaﬂnsqdyenqm|2y4rfmiylcne d11socyanate;

E@é@ icn |or toq’Céoss in%ygleﬁfg}yi@)ﬁdﬁlg%yﬁ%gend d e

ﬁlf&(élar?éfé %%Q%dl 5%%1&903}218%%% fame 1@71%1%?&%%@ élggoc%ra%te o,4-

e

helgficae Gﬁiodyzﬁﬂtet, foldleie D6- dﬂ%ecﬁh@l@?ﬂnmgnﬁieﬂi}mi 3-phenylene
rein the polyneric st abi | i ser prepared by atom

t r adéipesyanzielipobi(cthyryamedipaial tpbﬁene2234 -Aligpeyanats feghimated;

sus
t he
liq
t he
hav
and
bei

RS PheeRts A ot GBS S anate

rehifies po{EL-Bhfankdi6]) 3ol5RRas ahwa:ymt@teabinhteaged gby

reacti on product of 30 (i) pol ymeric stabiliser
dngooalammnctq@m pqlﬂhmmtyylmd@onww@bm(@lﬂﬁm@ ¢~
of v

e B Gl lont -G 530 o

PCTaRZ3 O qElﬁ@ﬂsoc§‘a7naf2ﬁ)u’éaﬁl@4 1,3 prehRtnesioR anstecl ﬂwph@ﬁylene

| east some of which contain functional groups capabl

of

con
con
cro

diisteygwite) grans-d),éscrylclqhkxylgxerdusbeygnmet inexylylene dnsocyanate o0
densati on reactjons. and %gone ar nces

dupeiby-.f- pbﬁaflwhxhﬁuaowggt@ FREBA-6 B DY .pgsr.l '
ASAch D9 ARAG AN S-FRhPch ok Oiale; BEOURR biltanedioD

ren e’rati o by we

St aophsrene @lﬂsmoyanh’& tenmlﬁsteﬂ,l 3Ri-dignettioy1-Ab)’ -bipHeaylene diisocyanate;

Sus

pended solid is less than 1 part of polyneric

st aBPd | Seis(pasocyansin-1-anethylethyDoeere: solid by wei ght.

10

A method according to any of claims 2 to 19 wherein the substance dissolved or
suspended in the aqueous phase and capable of undergoing a cross-linking reaction is
added to the aqueous phase after milling.

A method according to any of the preceding claims wherein the ratio by weight of (a)
the polymeric stabiliser prior to cross-linking to (b) the suspended solid is from 1 part
of polymeric stabiliser to 200 parts of suspended solid to 1 part of polymeric
stabiliser per 10 parts of suspended solid.

A method according to any of the preceding claims wherein the polymeric stabiliser is
prepared by atom transfer radical polymerisation.

A particulate suspension comprising a liquid phase having suspended therein a solid
substantially insoluble in said liquid phase wherein the suspension is stabilised by the
reaction product of

(i) a polymeric stabiliser having a hydrophilic moiety and a hydrophobic moiety and

comprising a plurality of vinylic monomers, not being exclusively of vinylic esters or
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of their hydrolysed products, at least some of which contain functional groups capable
of undergoing cross-linking nucleophilic or condensation reactions and

(ii) one or more substances contained in the liquid phase capable of undergoing a
cross-linking reaction with said functional groups

wherein the ratio by weight of (a) the polymeric stabiliser prior to cross-linking to (b)
the suspended solid is less than 1 part of polymeric stabiliser per 5 parts of suspended
solid by weight.



