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(75) InvesohiApplieanssalioclUsi onisio HEIIING, AB@gHTE &) E%w ng cross-|inkabl e

der,n%qrbt[(ﬁlﬁ@]?:] éﬁ’?éfmé d,)mﬁ“h deaei'n Hilh € _ :%(%tt mtvmtbgngj sg rcw § ; anggb be republished
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Brad ﬁ HR¢ NEB6E (:afB WIﬁlarﬁetelf ﬁMHB Bor b R85 chdés ngierggyreyz%ns refer to the "Guid-
(GBWIBY; [Bydsbr@ 1pditet, | 16dol's HE]‘lIhtErﬁHﬂﬂﬁld AnbeNoRd dR Codesl ahd AbBrevidnE SR Ming at the begin-
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the insol ubl e polynier segment and the cross-1inking
bonds and that such bonds are very stable and
effectively prevent the particle fromleaving the
"core" fornmed by the polyner. Exanples of suitable 15
particles are stated to include pignents, insoluble
dyes, netallic particles, biologically active
conmpounds, pharmaceutically active conpounds, polyner
particles, hollow glass spheres etc. The Exanpl es
di scl ose pignents "encapsul ated” wi thin various
cross-linked polynmers. In each case the dispersion
contai ns 15% pi gnent and 10% pol ynmer by wei ght prior

to cross- linking. The only disclosure of the
preferred ratio of polynmer to pignent is that given in
the

(54) Title: PARTICULATE SUSPENSIONS

(57) Abstract: The stability of a particulate suspension comprising an aqueous phase containing substantially no miscible organic
solvent having suspended therein an agrochemical solid substantially insoluble in said aqueous phase is enhanced by (i) forming a
polymeric stabiliser having a hydrophilic moiety and a hydrophobic moiety by polymerising a plurality of vinylic monomers, not
being exclusively vinylic esters or their hydrolysed products, at least some of which contain functional groups capable of undergoing
cross-linking reactions and (ii) reacting said polymeric stabiliser with one or more substances contained (dissolved or suspended) in
the aqueous 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 agrochemical is less than 1 part of polymeric stabiliser per 5 parts of
suspended agrochemical.
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20 Exanples and it is clearly intended that the
pi gnent particles are "entrapped" or "encapsul ated"

WO %04/00209% he "core" of a substantial body of PREYGBRI03/005291
material as reflected by Yt he ratio of pignent to
pol ymer used in the exanples. Such "entrapnent” within
the "network"” or "matrix" around the particle is
necessary to prevent it fromleaving the "core"
formed by the crogs-l] JJD[\Lm spite the
teachi ng of US 62 t@gﬂ‘ *B¥§ﬁ?lﬂ€f ef fective
stabilisation of insoluble partl cles may be achieved
usi ng cross-1linked polyners at greatly reduced
C OTThR i vetibn pelates toqmntiarl e swipeisionseme in pmub\daem the ukéSof

6262152. Such reduced concentraélons of ‘ESP nmer are
reacpwnqlmwm swf%@m%fm the stgbilisaionpk particylpte sUsPERSIONSof  an

<SPG 5 B AP RS R o0

hqulﬂ%ﬁbﬁ%hbﬁhﬂ; Wat@f-’oﬂbﬁg&ﬁb golventy;qb) partitledaParb At least substantially
y concerned with the stabilisation of

imari |
msogvbbpa sl Tespwid mhlgiiegﬁﬁenpglygm Hispersang haviag atlsesi opg segment soluble

. b/ t.
T R —
segmiBRfhatin g/ o s rl(aB 28 8111 8 En SRD Gk élfl MOssammeémdmeﬁ@ on the

an organic solvent. Thus US 6262152 is able to use an

insolublecsopraentod ﬁmolmm dispersagt e gaerdinked guchithal dhe ingoluble segment
oruE U PR Pl i AP AU 1 okt

It is ﬁﬁis%hﬁiﬂtﬁ@barﬂ@l%hé/@n gekil emtwofk foemed hﬁ;heﬁﬁﬁﬂﬂh‘rﬂ@pbl@mer
at | east partial I)é/) ubl e in an agueous ned

segmsohang the arpseighing dosdy andithat sagl honds agg ery ﬁ%blﬁweﬂ sffgetively
{ ”
v SR GE Rl S S0R Tmf  of Dp Pmani

partible§ GlelRtAedbGndlide SighéaR] inkoluableslytd) mdtam@pﬁﬁclesglbydla gically active
surfactant that can be used since highly hydrophaobic

comMaM@eWme Betiveromrouais polynas paiisics, hqll;?Wa&%ﬁSS spheres etc.

o BFRERAE R S Sy ) bt BB RAEU B . 1

eachR‘h&StﬁB Hisp&kiol|cefins3% plgﬁxeﬁmndeImeﬁlyﬁfeeﬁy {velght prior to cross-
gnents such as |10 toners. Furthernore toners, and

hnklpg g’ﬁhmmly diseloguie @f the prefrmed ratiowf nebapete pigmenhis thiteiven in the

e o B BP0 AR o

“encﬂibsﬁlh@éd? v thin the “CbRAII % sﬁﬁ%ﬂtﬁl}b@dy&ﬁ&i&b@rﬁrﬁ matenal as reflected by
“encapsul ate" such fine particles in a -

of
the reum@fsplgmmtéq polysney wead inithe exsmnes ﬁu&hf Fréqfa@men? r%lﬁqin the
(13 d 2
netYJ? nﬁ%ﬁ@& q%nﬁ%@é)#ﬂé‘?lg rl]ﬁ’e%gsnéc e eg{ ft frﬁlnel%avmg the “core

fomﬁgbyq{eaﬁbggqinkgapagnferons 15 Thus accor ding t o t he
present invention there is provided a nethod
enPaspiteile tenching of US 6262152 we have found that effectlve stablhsatlon of

insoluble particles may be achieved using cross-linked polymers at greatly reduced

\-

concentrations as compared with those disclosed in US 6262152. Such reduced
concentrations of polymer are particularly suitable for use 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 agueous medium
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stability of a particul ate suspension conprising an
aqueous phase contai ning substantially no mscible
WO 200¢/652029 sol vent havi ng suspended therei n an PCT/GB2003/005291
agrochem cal solid substadtially insoluble in said
aqueous phase which conprises (i) formng a polyneric
stabi |l i ser having a hydrophilic noiety and a .
contdMRIE AR WeRintc B/t YTHRUDB26MISLAREBIS itd) fscParPiguiedls thiyditin
vinylic fmononers, not bei ng exclusively vi n%/I ic esters
containinglveganidsolivent gssthd agastis phase imwhickdhe padienlass molgrighs
cont.ai,n functional grou apabl.e .of. under goi.n .
susp@lsea SREt AL AESRTPORUDIZ 10 qesPPepuical abLF ‘oifegivits since they tend
QHESdriRal jbld D% MubdusAnR&tinth cBHfaﬁn'ﬁ%JBFgaﬁi%“sﬁﬁient. Such
mbegiglrllt al ndg%a?d??go ved a\g‘rl guspended) i n The aqueous
systepisathereforptend ¢ intreascmoblemspf arystab goowthn Kihegse ebant dqueous
with 25 said fungtional .groups, erei.n.the rati .
modije epang SHptapHALEB Trisitle otipais oess it dfe 3¢ ofpolmero
af s i t9 %/ B eRhffickently solubl
st ot U indighty Byd iSROTR SR Al B flichendy soluble
in anGiquesisprstied comtginigy snbstantiallyAcamistibleorgpuictsplyento fThe use of
m sci bl e organi c sol vent n'%y if desired b dded once
agroghemicpls higrsfars presenih BEOblRsY B p AP leRcoRrred,fgnpigwents such as
" pOMh &R ! ¢ dfsp&8tof and M generall
tonerf@.e?‘%?ﬁ; an 5%{%%33“ phase E%%?ggeﬁgqgjﬁ%g%ag{s? al f)y aﬁo enerRly
milledit6 hfrficron peopottions I(“eaunti forms trarsspdrent) evatérrbarnel pigateatdispersion™).
t hat any m nor proportion of rgan[fg sol ven

t .t .
Cleagl therreqidifaments tat encapgiipte cHHFEIHERTCR Bifc R O grgesinked

b M O AR A Bt iy
1 to 10} encondiesadcin aptoahernicabduspensimsh as
e Houesds e HSBeS e Caka of nnin

- | Pl .
R T O e
miscibld tigatio sylvertihaviag abspendet therefreah agro¢henscalisvbd substantially
. thus have three noieties - a hydrophilic noiety, a
insolpblg iy pd BARCORDPRASG WA COMPBISE] y t hat possesses

. re ¢ o . .
e RS g kb e 288 b it
of byt pelymeigiens plarlitpafiviegiiainoromérs matdreing exghmively vinylic esters

“cross-linking reaction with sai ctional. gr.oup.
S iheR RO DR TOGHe 5 3t [t oMo 0! BRAGHaEein SuTrgtal gRups capable
Thér (RERG A s TRl B RREler | ved from one or - to

nore o € correspondi ng vinylic nmononers used to
(i) f orenetingssajdgiolymericcstaltilider iwiitheme or more substances contained (dissolved or

suspended) in the aqueous 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 agrochemical is less than 1 part of polymeric stabiliser per 5 parts of suspended
agrochemical.

A small proportion of 2 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
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According to a further aspect of the present invention
there is provided a particulate suspension conprising
WO 2004/02099d phase havi ng suspended therein a sAGCTIGB2003/005291
substantially insoluble i3n said |liquid phase wherein

the suspension is stabilised by the reaction product
of (i) a polyneric stabiliser having a hydrophilic

adv fﬁx]&eﬁ&ﬁ afid By AR RBbIEmIRLEH ¥s Ffallidetioh OTEHd Sréhefical are
pldrality of vinylic nononers, not being exclusively

not entowmtergli c esters or of their hydrol ysed products, at

| east. sonme of which contajn fungtional Qroups ca | e
o1 Biseralydhe e e Sled eath it hans i 1 the grosencs b e Squcous

IO I eact | ik one or nore substances
phasg gﬁ?gﬁﬁg’wér%’ctsﬁ%ﬁﬁeggﬁﬁ%g@eﬁ%apabI e of undergoing a
TheGdyrhérivstabilisesased omthis inverstinndhis vt ithmea nogetizs p g h@rophilic
_wherein the ratio b&/ wei.ght of (a) the polyneric, .. .
moiety, ahydrophpbig maiety ag éF‘!ﬁ%‘?}’IW‘HIPPPP&sqeg Teaghive cross-linking ability
. lid i . _
i HGRAS0 5o et S dn B n b PEIOTREL G e mpensin
and GipabRiofhhde@goif@) closs lipkingredction stithtsald faactiqnal groupo They thus
cross-linking to (b) the suspended, solid . is preferabl
fimctiernas nea@metpo?qumsy#ﬁta%tSSFaﬁrqspwemlm appfigriyed iront one or

' : f o aee
oSSR Ao AR e bl RUMRE i
2 5A@6&ﬂ?ﬂg&o b |fl§ﬁﬁdei gﬂﬁbtlt (_)ﬂdlh? gfd;%ig;ﬁ\'{entiim ﬁieré; is @e?viﬂ@i 2pditiculate
arts of suspended sol i ; 0 art . o .
SuSppT QPSRRI Bhasp Baving spmepdsdsherstic olideubeamiy

insof e Bhoig e EOAEEL St L5ptAdol 838higed VTl et o
1: G9a bslyarte siabiliset hapirgf £liydesbhilhmotats pehaedirsphobit nsicty and
an agrochem cal_ active ingredient. Ip viewof the, .
t eeQAPTHENS Plugdity el Wnpio monomernsgnat bewg ¥ piwgivelypf vinylic esters or
Lo . . _ .
o2Ph AR b pBEbGHL L oSt BRES A bt SRR cnt

t hef widesnig drovsstitikingnuckophiliccoricondehsativmt reactions and
cross-linking of the polyneric stabjliser |ge§f |1 .
sufiione enmorpsubstgages cprtajned dy thediqyidphage £apablefupgergoing a
of the;:. ' | | need to provide a
su%%’?%‘r@ﬁgg F&%ﬁ%ﬁ%%@g%&iﬁd@l r 2004/ ogzo\élg
wheeatheRR 08/ WaBR Y (a)Ahé polyherit atabilisér @ridrne twwss-kiking to (b) the
"trap" .the solid particle. There is a gl ear cono@g .
suspensled sekidyis less thanclqpast ofgpalyvaersiabifissy pst aatrtwg%"ﬁeen ed solid.
ao e FS Y HIAH of B IS pAGEH: HabiBr it 1O BORORAIRED () the
suspei(ﬁbisblii@ﬁrkprﬂBMb?}i ﬁt}qlﬂﬂ&ﬂlrﬁdf@o_lgmrmm 2 iliseeto ALOO parts of suspended
cross-|inking of the palyneric_stabi]iser reactio
solid 1430} el BAbERayRRG Pl Per 3 DerouBRPnded Folia: ), Br
exan&iekI frg%ﬁs% ﬁ?@fp&@g@&ﬁﬁ?ﬁﬁﬂs&% 960 piifs drhlgentify soHdl(@200) to 1 part

I'ng may
of polymeric stabiliser per 10 parts of suspended solid (1:10). An especially preferred range

is from 1:10 to 1:100, for example from 1:20 to 1:75. A ratio of about 1:50 is especially

preferred.

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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have the effect of slightly increasing the overall
particle size in the suspension, in general this
womb4/es2099 if it exists at all, is relatively sSPGI/GB2008/005291
have found that surprisingly the average particle
size in the suspension normally renains well wthin
preferred linmts, for exanple below about 10 nicrons
in the¥3fn 8P4 enef%%{( Gy h&aﬁ’a/the SbIRNpAREE! Phéfe i HBBacBAoRS Mvantage
Cross 1o Ing. I'n contrast to the pignments that are
in redubiag thie qmanutymflppbmtermfstabﬁhme&ﬁaﬁthafermulahon Furthermore, we
agrochem cal s have g

havefowedmfw@ugmg Gt chtﬁ : but f| aLte sgl ubi | i t8 wé%duchve
cross%ﬁ%dg%%? W&? st&lﬂﬁ erd %ﬁ:*%ﬁ VJI!% th@ag‘éﬁélﬁnﬂﬁg agent in the body

physi ca ate Suc

of theGqiédiilphuseadsiopposetirto pa Ithe partiele suacspdVisilso the cross-linking may
concentrates of agrochem cals may heco dest abi I.i sed
have my effoste Slighibrnensating feoneedl FEFER 6T 1 B SUBFBRRR R ggtoral this

effect. {}i}&:{é&{%sre ?taaglu s g%l%g?%?%%ra 5 \YQﬁz{v% v%ﬁ%ﬁhiﬁgtr ﬁ@l@&%@ lﬂ%é%\%é%aege
partzc!h" sisdaRRe su¥pohstviviaally rahdigcivell Whﬂqha&hwdsiﬁnm dortdxemple
bi oper f ormance of the fornulation. have foungd that

below; mupi%mgnwdtm@rema@@ﬂﬁr bﬁmﬁﬁb%*ﬁ FRESTORE Sy e pilegrcross-

i TSR e R0, EORSER  Srain

agrocRéHiRals Pves ¥maldbet fdfe sotublikiy ih teanyeous phase. TEHis magdhave adverse
that, in contrast to the process of U 62621?2 vvh|

consea@enc@mapmpbﬁn@lg als thib afe-able to welergn ag akigrgpipp ¢ physical Sate, such
| t
i e e

destabiliSed by MBERbIst thidi @vylved trtnisport whigroeleniicallintogthé yqueois phase
stabiliser onto the surface of the s

I TR LR T e—
may %1&%(%' ty[hel:J ﬁ)l §358 5l b&e ﬁh}é érﬁ)%%as f% 2 e*Hrﬁm@ItloPh & e have

I'n-srtu.

foun(ﬁhﬁtaché roceBWE titpredeapinvesticnhapprepait prmitigats dedtabitisatibn of
fromthe 25 particle surface and thereg% ncreas s th

suspessigh ponceyirges efipgrephemigals bynthis mechanismy, Qut berng bound by any

ab
one PRSP LS Ao b O LM BBt SR Tt bl
“encabQiisted ehé pmﬂeleawsmamwumsmm polymeriomatesial, lﬂlceprocess of

organi c solvent and_the ropho |c nature js on|
the presrut Bwsetipn igitially irvelyesthe iﬂ%sy &WBW pojepinf the

watergsg)?t}tbl%]l%ogyrp%ﬁ'{ ét%%%%ﬁtc} g %ﬂrf?éeao‘f?}]e éﬁgéerna@& Hglro%herhfcal particle.

€ process of esent

Therdaft¥sg biosSinkifg effea@Bely intleasts tisd hydeophobis matuae bﬁtlte hiydrophobic unit
present nore in the nature Ot{lgﬁ nol ec m:mo}:q { th
in-siti s has e ofaphaf groarpduping et WQ&V‘B?H‘S/% from the

partcibont et FREARRLNE BRI OB HSRRSER. Iitelshg O

hydro@ﬁblﬁi@ i the ?t’slyineﬂé suradpait apituehids yhe albnahtagb ¢hait the polymeric
wat er and are fornul ated as agueous sugfen& on
stabilisgrissnlublerin gn agksous medim coptailiigmoRiseibleqrgani golvent and the

hydropggblc Gaturt is only increased (by cross-linking) after adsorption to the particle

surface has taken place. Furthermore, it is believed that in the process of the present

invention the cross-linked polymeric surfactant is present more in the nature of a molecular
mono-layer than a substantial matrix of cross-linked polymeric material which encapsulates

the suspended solid.
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acrinathrin, anetryn, atrazine, azoxstrobin,
benzobi cyl on, benzof encap, benzsul furan-net hyl,

WO 290478889nazol e, captan, carbendazi m chl orf e®HEB2003/005291
chlorot hal oni |, cyazofam & cyfluthrin, 5 desnedi pham
di af ent hi uron, di canba, difenoconazol e, difl ufenican,
di t hi anon, emanectin benzoate, epoxyconazol e,
ethgicalesdiples dRIFRICABARALs the3é sebstahtiafif H?Biuﬁﬁﬂﬁ water and are
f enbuconazol e, fenhexam d, fentrazam de, ftipronil,

formylptgd 88 aqueeys suspensiononcénixatessncinde but fre mptirestrivtsiziol abamectin,

. flusul famd flutriafaql., .hal qf.enozi,de, hexaconazal e,
scringdgi s Stecine 5P BRSO e PcoRe s a irin-mothyl,
b Haﬁ@a!l %ﬁg . y - - »
mmm&:t 0s ulé,%fr%b@r’] I berrg%it% aﬂggfgfrl am ge@%@?&éﬁ@ﬁﬁ%‘}’ cyfluthrin,
desmg.hphmel,lafpﬁ.lmymu deoambp pdifinveotveble diflyfosicar dithixaoh, emamectin
b | coxt%/strob| , bhthalide, prothioconazole, .
enz‘ﬁ_{ﬁ’ae_"dg?‘iaﬁ °n® B@%ﬂﬁr@%ﬁf’xa  freasadR, fengurideney f en,

n : lc .
BT AL St B AR, teometron,
fluquinhormacledfiaslfemidd, ilatrladyly halofehbridericRaconnrolé, inlidaRIopgidm
. triticonazole, cygéfodi nil, prodi am ne, butafenacil,
iprodign, lresoxia-methivl, mancoagk-mepanipyiey, mesetripne, gnathoxdendsisse

55! | [ ope .. .
o RS y, SRRSARS BRI bIAE Belfpamanan,

phennagtiptoig rpicadysirsbipy paletide gsrotiHoonapde Pytiela bR pyrakeéphos,

. The .scope of the present invention is not however
PY“mFﬁ?‘ﬁﬁ"i@&EPS g, %ﬁ&@ﬁ%&@ﬁ“@@ﬁ’@&n’ puleeiripng tebneanasele,

tebufeABE AL el urfiB! 1SRRIl HIRAGHY, i baro. P fAim

_. suspension-concentrate contal ni'-ng’one or
triticongpods; hpmrbdiail sprediapdng ddtaifenatibezlRthossts acidsnp PaSE€ask Snhibitors
l.at e an oil-in-water enulsion conprising

fqrmu d w
suchaég@SSp‘Sﬁ@F@Mm%ﬁ’MW@gt@ t9A22lhed in a di spersed

0j haffdi i ] rd tant.will,be

cyo%ﬂs%-l i nl‘gggéhtQ 8f§?§{§%ﬁ%§tslg9%lﬁ£%stb§ B‘gsz’glté%&sa%ﬁcg pical Is prgsent as
a suspemsiGoeocetdrate The scopdief the prsait invantiohlionot hoWwdverimitél to

addi tion stabiljse the, dispersed phase of the emul sion

simplqg Ws%@g@p&gﬂﬁegtrﬁetfﬂ% ptxoq§@§gﬁ%q1w§esg%qﬂqamq fspoemulsions in
which B&héfeBl8h l@iﬂct%ﬁtéat% %oﬁtﬁinﬁagocﬁ{et dr%&r@ ragﬁ)‘?:}é& %fecglgi glelgc}ﬂ?%ed in the

effective sane surfactant “ma
aqueowst phiasd is ferniudathd with anudlpiandsidr entisibnasoshpiising ding pe frfops

emul si on, .phase, _.even.if in one instance it |s i
agrochemieall qop 13 a4ligngrserh @l phass, The rpactiys polymericsugtactyet will be

cross-liHkd8 S & tsd Ratud {1 ﬁgﬁ?aﬁﬁﬁﬁﬂbﬁf@ma@& Wﬁl%ﬁ%?&%ﬁﬁl{sl yerition

cont ai ni ng substanti O m scl organi

and maylineddition smbilise the dispeised phpseaofiths ernnkion Thacqu@datee Wit our
i s_inventjon have three noieties

tabi liser ' :
°°Pend.§m%1a¥mha?‘b%§?¢f @%@30%% {tyis a pariicylos pvastage tat elipotively the
v, .
e Aok iy 08 R8RS 1B gt 38 WYL Mt s
phase, event ifliman instandedt marmssdmked andinahe biter RisHsgN i 8% band
a 3th e of undergoing a cross-linking reaction with
unders&:gﬂ at tpfenences U0 aguequsiphase contaning substantially no miscible

organic solvent” does not exclude such suspoemulsions.

The polymeric stabilisers used in this invention have three moieties - 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 particﬁlate
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function as reactive polyneric surfactants. \Wien these
surfactants are used with a particul ate WO 2004/ 052099
WO 003952#20031005291 6 solid dispersed in a PCT/GB2003/005291
predomi nantly aqueous medi®um t he hydrophobi c noi ety
adsorbs strongly to the surface of the particul ate
solid while the hydrophilic noiety associates strongly

solid\iibibrdei 8n 8 Pr&RAEndRE adfitous Resdpln tioRfdesptiobls moetyciddabs strongly
stability upon the suspended solid. The cross-Ilinkin

to thesinfideos thanpastienlsta gokidiwhile thedydraphHicoeistycassrsiates sﬂe@ag' with

e i i oty bR B RIS eed wie. The
cros%i&?@'g% P‘lgﬁétieg. chi¥sle tHeQutaétdnt b BBEdrhd Eross-BkeAtbya8adtibn tWith the

nt provide surface-active properties to the
crosé-litising subssamct cotained (dissoived Dheuspended ini theagudnus phaseswhile the
(surfactants) for_use in this invention are selecte
collgid shbgigre Rtisshfdbn TaPREt VIS s R B PeiRS S the taus
] i n.:hl ock copolyners. It should be noted to that
cms%ﬁé]&raeﬁg m graft or conb copol yners and bl ock

Cco[Tht polgierit stabilisersi(surfdotants) frase in thisnyensionawreselected from

corimngaEred e Pl PRy snd Bt bpo orgfiman. ToutdTe noed

| D ' ' lthé BfeSent

that oo GSAE Bt TofptyioRs MYBRE CoRSlyRlerd RS Rith e
inveGHSAS siinfanarmn th HeiaotvntrighbWhicheire thep douphatshe patticle interface by

hydr ophi li c_conponents. 15 The conpositions and
reachien @ crops-HpkWEMAYn of pol yneric surfactants are

ma s Fmired ByMBS

b Bt ot Bse GufiBY RN Brot A ol B R
composifi@cindrjuatititysofdiesiSeydrephobiz, anMydmphilidaiokponeiipw

SuiThi coraRe o W prog pEipaciaa of polyfiert Suaciants are many and

dyd Pi%%a: PRIyRRAC ShrMstants,
Vané%r%g&g%w hg%}%p #%pgﬁn@g{i@cﬁg@% 0 a hyfl.drr ophobi c e
Surfhc@atSeivace Sadesvd2; MurekRekkaf) Nawe Nork, 1992). The two main classes of
hydr ophobi c- hydr ophi li c po rs..have beepn. ternped
polynigrip Kietante areé‘irxésemﬁs‘ms h‘&g‘%l’ﬁlhﬂ%ygfﬁ?g’i‘iﬁ%‘% Agd those

prepﬁx%ﬁ%g Q&EQS ﬁf’l!lr};cﬁio TR R &R0 815 dEopBobid bhabboas) bsid vice versa.
ave a high propensity to adsorb”on'the solid surface
Suclefglirbyhobid-hydrbghitic pdgmpmd;aembéﬂgﬂenmdﬁanqihipaﬂuc’b ior “amphiphilic”.
Adsg@a'g‘g f,ig lgbﬁsi’;]gf&%qa;? i Ilﬁn ?]tﬁgigﬁgﬁ%g"t"h%g %ijp:suﬁtg%zgtﬁ ylavne a high propensity
to acﬁgfﬂ dvthE go){i)& S F Shy hWeqFﬁé 86in& BrophsiyRh Pnillisor otherwise

pol'ymerisation in a single step of stépw se manner.
sepafdielin A6 cotstimionepkdsa. the term "forming a pol yneric

stabiliser having a_hydrophilic i et nd a .

hy 4 BREN ROTHBPEE Wasénﬁgﬁvmm %t #&%&Pﬁ%’ﬁ prepared
pol))({)ﬂrepsz/#é)& lﬂ%%aﬁon 3P4 siBle 3p OF SlepWiséGhahnkt. "PhuisGs BSédHePein the

term “forming a polymeric stabiliser having a hydrophilic moiety and a hydrophobic moiety

by polymerising a plurality of vinylic monomers, not being exclusively vinylic esters or their
hydrolysed products, at least some of which contain functional groups capable of undergoing
cross-linking nucleophilic or condensation reactions™ includes both direct polymerisation and
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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hydrol ysed products, at |east sonme of which contain

functional groups capable of undergoing cross-I|inking
WO 200403809%hi | i ¢ or condensation reactions” i nclREEEBAHS/HOS291

direct polynerisation and?7 30 pol ynerisation foll owed

by nodification of the polyner thus formed. For

exanple block co-pol yners can be made by (i) the

this pl%g%"s $60etRP et &Bhyd@Bplaibié hidlhydrophilic materials
roph |c a d Secondly hydrophilic nononers, or the
ofsmfableendeclﬂérwelght ----------- -- WD 2004/ 052099

PCT/ GBés?gsgjligl 29@%@87ﬂ§}h| roc Siﬂ%‘%@%{%&é ohgé)wlahﬂ&berof
polymrgﬁgz?{?h%&harﬁg §’Weh§c%ﬁn'ﬁ9hﬁ% qfol&iﬁéﬁﬂ&hon Rl BasicuRe adical

eaent i rvention may be made from nonofers by
polym’éﬂ@éﬁﬂﬂﬁproeéeds mthyéﬁsta@a't(l)dmtmomhsn%te welive qenbwhlcph acts as

the art. Pol érrerl sati on, ﬁl arti cuI cﬂ{ £
chain gesTighisrcresiads U Prapesasielavigh YoLEs dherpedled pddition fa onomer
to the Iggl}v‘t{l%ng ﬁ)bﬁpﬂer }r('\ﬁet%? (&B@T(e?ﬁgﬂ Sn,(iﬁ{grélﬁr e 'cﬁﬁn%&%uﬁﬁ 6 RHalt by the

PS C ropagation, which invol ves
neutrdlid@idnaReahefr it hithie cefitra Onockitled it thet drEls gsrecbkmwage of a range
I

pol ymer chain; (iii)) Term nat.i hai
ofsmbbbugﬂ@twroaral e inatign PRESSHOEA L PRESASY GRS B TS or

the c] Gejptre. One skilled in the art is well
oxem gﬁege‘}égﬁge of suitable initiation and

t %lm:m@é}io%e&s 80§ b8 peepated|fistm rpacikrchy miethods lonawvmindhe art.

termnators are |0 exenplifiedq in ,the. s eC|f
e ST Rg APPSR RO p Logy H give fine

e%.l Helecngdet her
contmge oni ?Q:’lelé?%@ozl ébﬁf%%g %J ?‘iﬁ Pgh et hods t hat
Prepafhitive chiditonsdonthesd metheds amkreryldlemandmjggmdggqmre for example low

ol y-di spersities PD| and ar chi t ect
polmneﬁmé@ﬁp@awsjﬂ’@fuaﬁg WO?#%@@%W?&B Veae;aftfie‘?‘;‘?femeh’ pure
reagelgg n?:nae d; saa&g urs? OB Rt d R mBk s%ﬁeﬁ"i’e wires employment of

|on nper at ur es, e use ri gorously
prote g I‘lth%se fnrshave hmate;l thmwaiesp@a@mmermai
ition, the use of functional nononers often

explox’t@tﬂmqfébeféﬁm%%%t of protecting group chemistry.

T%S‘? ?ﬁ Y §fyﬂ1re§s 4}9 }llﬁte a% é]l%g? DBy UAGSRi AT HaPoS/ndrisation

ron oglies. Block copolyners are
technél@Fy .eSusdhl tychpbRigg hasibden exteasivelyekploited dne i pad to the availability of

a broseigeeeraf @W&% ) daapals gsy ﬂﬁﬁﬁ%ﬁﬁ? e e GG that
ey g o SR o A B o o
and aieds ﬁl@ﬂ@e Hmﬁweﬁraellimitatngxs on e conyetion@bleghenlogyawhearused for the
preparan%rbx %f gl%glg ccl)pnolytr)ngctsrlg a1(')e:r 1%3)@5(% by the difficulty in controlling product
architecture and the lack of selectivity of radical reactions. The limitations are reduced or
eliminated in controlled radical polymerisation (CRP) methods. Several such CRP methods
are known, including those mediated by metal, sulphur and nitroxide chemistries. Atom
transfer radical polymerisation (ATRP) is an example of CRP mediated by metal chemistry.
We have found 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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and aqueous nedia. However |limtations on the
conventi onal technol ogy when used for the preparation
WO 04/6820909k copol yners are i nposed by the diffiRCI/GB2G08/005291
control ling product 25 ardhitecture and the | ack of
selectivity of radical reactions. The Iimtations are
reduced or elimnated in controlled radical
reagdi®d YEMhb PRIsERE of ARk, FRithQERre PRVRE 8f ﬁﬁl‘:'ﬁxliha?:ﬂon&?x&%%n does
are known, 1 ncluding those nediated by netal, sul phur
not requirerpirviectiomdeprétectiontchemsstryAt Eheresultanisfodymers gemsnally provide

suspfich oF el RaFRSs Vhltes 9 R DR SeraBer g Bt tme and

~ with Infel rSthlsESs tgg"ifrcri;) 1?128 2 a?br %&I%\é{t%n {/hEn BYY; er i?l?/sed at lower

onposition an , 1S particular
concerfeitioh compared evithpolgmérs preparedalsingrichniques swohgisahdse@isclosed in
comb reactive polyneric surfactants for use,

t
US 620212 \Ruch pplymessgnadsiy eanirofled rﬁdiqaheolymégéawg geerally have
) . Thi .
vl i B S R gy BRRR s o
( MBadJysted Rr icarryiy outWIRIHES descAllddhy Sod & al indf PalpmitScPart A
inpurities in WO 2004/ 052099 PCT/ GB2003/ 005291 8
Polymp Lo Mol 6 AR AR 699 SATRE @eerlpys FGheheatiger which s complexed
. Lanal .m t '
it Rl R0, TP E5L oA el bt r e
for pelodytietiong dhe Call) Yopplex irehersiblysipaviediimant fodymét chains (and the
... particles wwth | ower average particle size after
mltla%r) by tgpsicgof thedhalogen gpd grawps aF shovay iBaickeme dbust ness

is

=t

us concentraton—te o 50
pr pRaXed ubi nCy(pqtAL ques—such-as tRgse Hi sabyEpd /i2p
US 6262152. Such pol yners nade by nty ol I ed radi ca
poJ ynmeri sation generally have nar¥

po] ydi spersities than conparabl e poryirers nade by
nop-living radical nethods. One s M9 or carrying
out ATRP is described by Coca et al in J Polym Sci:
Part A Pol ym Cheyghen®lf 36, 1417-1424 (1998) "ATRP
enpl oys a Cu(1l) halide, which is conplexed to with

| ' ~ Ccux/ 21" I
 SOBAER 0 Ol RN oo Q. RAIHAG) U Pl SRR
hydrophidic GudnbmezOdmh fofomeNEhérs Bd ¥ hfdropNeHie badkBbRR Bf tHRAEYHR of this
chains (and the initiator) by transfer_of the hal ogen

procegsy gt By GOsouplingsmenfprmad hydraphebic or bydrrphilicmatgrials off sufiable
molecz)i}agé‘éelril%ﬂt%% Qgﬁgymer bﬁb@%\&ﬂﬁ% dse & gvﬁ?ﬁﬁg Plé P{%ggﬁ)o%}%a%ﬂﬁone,

~copol'ymer s~ can
respeqtivelynaby(iit)iramiondly copolymerising macromonomers that have hydrophilic

pendant chains with hydrophobic monomers or copolymerising hydrophobic

macromonomers with hydrophilic monomers.

The preferred preparative method for any given composition will depend on the
nature and properties of the starting materials. For 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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hydr ophi li ¢ nononers or macronononers to a hydrophobic
backbone, or the reverse of this process, or by (ii)

WO 2084/p3209%y pre-fornmed hydrophobi c or hydrophi | PET/GB2003/005291
mat eri als of suitable 20 rfol ecul ar weight to a pol ymer
backbone which is a hydrophilic or hydrophobic
backbone, respectively or by (iii) randomy

polyaRPR! sibBises m%tt@mlﬂ@lm&%dnﬁﬁﬂyh@k@nﬁwwmﬁtd , hémely random
pendant chains with hydrophobi c nononers or

Q&WDMMWMD ef®icr omonomers Wt h

f d t t hpd
£ 0 g Rolymepic TR e Sor v n B i e Satbeied 63 PRI-ARY) of
wnyﬁ@ r@nfé?éj SRS ihdse SasQUiscubed Ve, (cBfitaBfuiétiolaBerolip$ (“cross-

exanple, the reactivity rati os between certain
linkingrgooups?) thatyeré ¢apbble ofiendargeing agéactiop ithi moiktigs or groups present in

hydrophl | m)no r, that can radi cal |
F‘&i’ﬁ%’@f i Hs cﬁqBﬁWq’@ S$rononer s )a/md vi sa
Ve"m@mdde fitt B, nveg&;ﬂmymé@ﬁa POk Mf@ﬁbﬁbbi‘ﬂ Gakkboe" nd

for use In I Oon contaln es of units:
hydrephiltiy Famegs (wheﬁeam thiettdockvdoipolynenehavel hydmphoblt: and hydrophilic
cross-li.nki ng1 noi eti.es; and b [

SeaTUgIETR Bgh (15 LY OPhelic Seanai Fopis e Fos g cleiit.

2RSSR BB RERLETS foT e MR 0500 ey conon more

thantohi Syperofemdrioater capablealf Itmdergmnglagmoswmkirggre&;uona et gzxample the
random graft, o onmh copol ymer bl ock co
GOPWC%&W@MP@S%% Xy &a?l CORAIINE JD 8 %

cop&@?ﬁgg@%gs agi/a & cithpid oY hidrox )l a8l lch®oRRIER éontéaﬁg

| SCUSS bel o contal n functi onal
mongmersps ("cross 5 |inking groups ') that are capabl e of

undergomgare ct| n with nojeties or r ou resent
Ths BeLICEe tebiischs f08 158 I R I SRtD e %m&aﬁﬁ@a&?mm@ art
o Rt 68 B i
mamhgletstepdrncmpmpwrsemnhave hydrophob| ¢ and hydrophilic
ments .in V\/m ch th h dr ophohi egnent cont t
3‘9 rYePHiYe ) ta hibents 008 FOE ) Griaps pds both fandom
ﬁﬁt&ﬁol?nfefy ﬁx}fisﬁoélpct{ﬂa r@siﬁ!t}t bd R ﬁ@éﬂt&f‘b}?’ﬂﬁé Tgeneral

contaln an one nonone capabl
formubed@):goi Nng a cross- Ilnklng reactlon For exanple t he

copol ynmers may conprise both am and carboxylic acid

cont ai ni ng mononeXs. The Lcopol ymérs may alternatively

conprise both hyd yt an boxylic acid containing
mononers. 15 i ' for use in this
i nvention maybeRfade as kn [ t* I

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 + £+ g equals 1, provided that when e is 0, * represents the
residue of a hydrophilic initiator.

For convenience the group
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ei ther by nodifying previously prepared polyners or by
production through polynerization in a single step or
WO 2004/65289%pwi se manner. The reactive pol yneri cPCT/GB2003/005291
surfactants for use in thi® invention that include
both random graft or conb copol yners, and bl ock
copol ynmers, may be represented by the general 20
formulax(1): XLY Of 9 RL R2 wherein one *
represe ts the residue of an initiator group and the
resents the residue of a term nator group;
nd JR2 are independently Hor nethyl; Xis a
hydr ilic noi LRI
cross-1inking g?%%oﬁﬂdﬁ%&a hyd?g%ﬁggﬁ?s%a%o?em;}ﬁtthe growp
value of éd.is fromO to 0.8, for exanple from0.005 to

0.8 and in rticular from 0.005 to 0.35 ; the value
of n .01 to 0.4 for exanple from0.05 to 0.4
and the valle f
equals 1, provi ded@{[ ﬁlta%g}&h}gd{o ,eQ@Rgsng g’ﬁtﬁgfttFlJ;agathe
groupesi due of a hydrophilic initiator. For conveni ence
t he group V\D 2004/ 052099 PCT/ GB2003/005291 10 X R1
in formula (1) is referred to herein as group or unit
L Rinfornmula (1) is referred to herein
it Fand the group YR2 in fornmula (1)
is referred herein as group or unit G 51t will be
appr eci at ed tYrat unintfortiplaK]) iancfetedioders s glonp vednit G.

It w@wgphr“e‘ép%e%&é%%%%%%' B i 5 SBvaiiun dhe qeaieapding vinytc
mongﬁg u}m %ﬁBe £ and'd A g@ﬁfnpkﬁe 8nd FHABaHEEEL Bbnomers.

co p o e units G are
When the surfactant is a random graft or comb copolymer, the units E, F and G are

randomly distributed. The random graft or comb copolymers suitably have a hydrophobic
“pbackbone” and hydrophilic “arms”. When the surfactant is a block copolymer the units F
and G are contained in a hydrophobic block and the units E are contained in one or more
hydrophilic blocks. The units F and G may be disposed in random fashion within the
hydrophobic block or may be disposed as blocks of units F and G respectively within the
hydrophobic block. '

When R1, R and R2 respectively are hydrogen, the corresponding monomer is an
acrylate monomer and when R1, R and R2 respectively are methyl, the corresponding
monomer is a methacrylate monomer. A substituted styrene monomer has R1 as H and X as
a hydrophilically substituted phenyl derivative for the unit E, and hasR1 asHand L as a
phenyl derivative substituted with a cross-linking group for the unit F and has R1 as Hand Y
as a phenyl derivative substituted with a hydrophobic group for the unit G. The values of e, £
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 e + £+ 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 (CHz);C(CN)- respectively. Where termination occwrs by
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random y distributed. The random graft or conb
copol yners suitably have a hydrophobic "backbone" and
WO HOHPRPM | i ¢ "anus”. When the surfactant is aPGI/EBR003/005291
copolymer the units F 10'hnd G are contained in a
hydr ophobi ¢ bl ock and the units E are contained in one
or nore hydrophilic blocks. The units F and G nay be
ispfl | the" ‘&S i repesdht 2 e "0 Pt@Rhidation is b
dlsl)gilpgggﬁggoérgl; egg%ﬁs?[)os Ig:lj@gsﬂgfdgc kgy%ifgguni ts F and G Y
combimafier theeatl gronipt 17 maytrepresant a fiptsbpelyhieo chain.\\RErenran atem

I AT T O
mayi%é a bbi% ?%:s\ldlﬁ{ ?or'@im*pie’ %Tﬂ@O@QC(@Hﬁ?}ZU df 2 9yddpAM¥REsidue. A

a“nmethacryl at e’ nonone substituted styréne
typidub hpdrephilie sniffitosin 44 ATRP Yracess las tydfoophlalll cal | y

substi tute tive for the unit E, and has
Rl as H an phenyl derivative substituted with
a cross-1li the unit F and has Rl as H
and Y as tive substituted with a

hydr ophobi unit G The values of e, f
20 and g dre defermined-éssdhtially by the ratios of

the nononers reacting to formthe units E;, F and G

respectively such that éoge sum ggoq?iq;p;igﬁg%{lg%g{'ﬁ@%geﬁﬁn

wherein Ads QETUPISHERAS RAUCFROLE SXUPPIe
; ¢ e o . . e
condiff I%f %16:? as Erggﬁe \ﬁ?&%ﬁ%ﬁ%&%’é&lﬂt@é{ﬁgﬁm% Eﬂee@%l?gfél‘ﬁg%x[ £l Hd@stivated such that
vinylio hjonemes aditsame prsedasintathe darbbn-Apbeyla Zds & hgdiophificegroup such as a
Faor the purpose of illustration only where .
C1 oo olkArY befspihylenpelyselior ahemionyoyet ool grouparislyy PP of 5-

200 BEY gf&ie@ﬁla%e%ﬁ’@f $30500! ,Oﬁo%ﬂbfé_fhﬁblgsﬁdﬁ 890 142000 and -W- is -O-
Inttratirng group residue "*"“*wll be benzoyl or
D 2004 052030, BT, CE00%, D08P0L 3L ke o v ehsne
4/ 052099 P 5291 1 e ey ccwers
Elyoeh BpRREh TY oM RESLEEDITD o 1 e GRGIHS of e hydyprbilis itister sroup ()
thus Eﬁﬂﬂﬂnﬁton‘ If termnation is by conbination the
end group”*" may represent a further polyner chain.
i cal pol ynerisation process
of the initiating group
# exanpl e

When an atom transfer ra
(ATRP), is used the ngsid
may be a hydrophob@ reyi :
C2HSQ00- C(CH3) 2- ar a hydrophili¢ residue. A s typical
hydrophilic initigtor ifY an ATRP|pr¢Iiays has the
formula H zWr "A O H wherein Ais a group such _as

haPepending e the xaathdofisueastaet nsepagatiograthes wakertsolyhle polymers may
cer.t ajn ndi td on uGh..as . .
e o8 o S Ry U SR B gl
be poly(acrylamide), poly(vinyl pyrrolidone) (“PVP”) or poly(methyl vinyl ether). Initiators
for the preparation of such “hydrophiles” may be made by polymerising 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)-0-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)-0-COC(CH3)2Br.
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vinylic nononmer units are inserted into the carbon-A
bond, Z is a hydrophilic group such as ato C to C4
WO 2dol/0529990!1 yet hyl ene gl ycol or phenyl oxy pol yRETHGB2003/005291
gl ycol group with a DPn ofi25- 200 or a nol ecul ar
wei ght of 350 to 10,000 and preferably from 350 to
4000 and -W is -0- or -NA- wherein A is hydrogen or }
Cl it @ ' s8R Yheh by @lih Eeresidue of the
gl }E@f‘%}?@%ﬁ%@%ﬁm ?g&{)%ferabl ymv-. o Y eatdue of
initintoe spegits apyiprovide sufficienichydmpophilic properticsisush thataofgseyn E 1s
11W 15 0 (11 A). Dependi on t he thod o urfacta .
requiied . 4h% CRRSG0h o T oReh e ap g orCany! ofetala D witl
' i QIR Sodih en
ther G D ST ECIE,E MARAE RSkl althithdbihro |
Alipadtivelycihy reuetivdepolymetiy swifavydnt pf fanmulad@repy ¢orpairbptivthe residue of
pol y(methyl vinyl ether). Initiators for the
ah}’éf@éé’fcamﬂéwréﬁdégmp'ﬁwydrophi | es" may be nade by
pol ymeri si ng nmononmers of said 20 polynmers in the
presence of a xanthogen chain-term nating agent as
described [in European Patlent Appkicati¢n EP 161502
(to DeSOTQ Inc). The reageht ‘
bi s(4- hydrjoxy®d

R- CH2) - O d&=9) - ( i ntroduces
HO ( CH2- R- CH2) C(an) - S- oups on the
- hydr ophi I ilc_pal r The end group reacted with

BrCOC(CH3)2Br to give an initiator of the type

descri bed by Fornul a | IFORMWBAZBEDW i s oxygen and Z
conprises the hydrophilic polyner termnating in
-SC(=S)-0(CH2- R CH2) - O COC(CH3) 2Br. WD 2004/ 052099

PCH, ﬁg@g@g{, ﬁ%ﬁéﬁﬁ% }%%l%fvrl% likiti RS ARB Btk ﬁﬂoﬁehﬁftm&ﬂé?f the

prese ic group Z in'the residue o '
unitt Be In practi¢ecionvevaipthe irdtiatoagndptenring®r fwfcfipns may initiate and terminate
hydrophi li c_ properfies suc hat no group E is e s
the polygey i gny pf ige SR P 385 Figifte 0 é%lgat % b, pepilsd ap miting in
i | Wht hinitd 28 bk 6vent d
s P i { BRAG o AR Rl 0 b B ot g
in atradoinnatmer. ghhouigociScofiolyauerahe indtiajor, forexampletthe hydrophilic initiator

pol yperic suyrfactant. of .formul 1 ont.ai.n_bot h
masfqomedPilksd (Ofto Ui HERROTHA TIPGL £ Fpresl vk ia o ptaed to the
hydllopﬁobigbﬁcfc (é%?n]ﬂisin% iR dnd C§)| dr'@) may be joined directly to the
hydrophobic block (comprising units F and G) if there is no hydrophilic block or (c) may be

jointed to one end of the hydrophobic block (comprising Units F and G) which in turn is
joined to a block of Units E.

1t is preferred that in. formula (I):

(i) the group E preferably corresponds to (i.e. is derived from) one or more
methacrylate monomers (when R1 is methyl and —X is the appropriate hydrophilic derivative
function) or corresponds to an acrylate monomer (when R1 is hydrogen and -X is the
appropriate hydrophilic derivative function) or is a styrene derivative (when R1 is hydrogen
and X is phenyl substituted with a hydrophilic moiety). It is preferred that the group —Xis or
carries a hydrophilic moiety X’ selected from —SOs” 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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10 In Figure (1), the initiator is drawn as initiating
the polyner at one or nore of the wunits E 1In

WO 0403202 however the initiator and term nat oPCT/GB2003/005291
functions may initiate and3termnate the pol yner at
any of the units E;, F or Gand Figure (1) is not to be
regarded as limting in this respect. Indeed in a

agfiane goap F phéfefBRPcdtRBAGHATES (i.cl ficierined from) @nk br MOYe
event arranged 15 in a random manner. In a bl ock

methacrylaty menomére (When Ratismethybandrlaisghe apnyeprite depprative function

can'lbqu]%% gr%‘ggoléqlgu%grggg}]{yé) éﬁﬁ%@%'ufsgg ﬁgﬁﬁeo%ﬁﬂcgﬁay@b{%ﬁglliis fiydrogen |
and Imé t%%J BRIpFiald déﬁ*@aﬁ@@ﬂﬁeu&h Elﬁryﬂfg 4 @roEs- gg ocL&‘b‘k a styrene

oined directly to the ydr ophobi c
dem(aﬁuer(whemkigxs hydtogei anth T igphdanyl mbefn@tqdm a mtm ptoviding the

crostis e Rk Pt it e grauR als o affiers) Sy-tpking eroup L
seleétér{fe oxhsg? cﬂi(ﬁﬁ% f(?l‘:é P )Sﬂi’f)p}%ﬁet% ydol; SH, -NHA where A is

err at 1 e gr oup E
hydrpgc&:fcm(abrb ¢4 slayl; aap o 0BOHer @Isalemere@f c@dl ved from one

th I t hyl d

X (69 or groRp s B ERE rpEBRT 1 Lo dsRroved Te) pRREEROr)

metH3 rgﬁ% bRy Lgﬁvﬁé:h R i&mttyPifl TP RAAE bprdbBite Bi'dt‘oﬁhoblc
rogen and -X Is the 25 appropri ate hydr ophi |

demd&we ﬂmbmon) of ucmd:sponds toranj asrydate monemer Oredranm At 1sxl:e'dl(oghe and -Y is
.Substit

d wit .
the aﬁ?‘ESPPB?}ﬁ %Yﬁreglwgal% 3§l}vaﬂwﬁ %I"gmﬁ%?f& ? éﬁ'r?nﬁg{e%f’ﬂgeg&&gﬂ Ry 1s
I I
ot SR RoTRASPUB oI i S plricama e
grouft:YG4 oactakxyés a hyd@sphobic mogy Y sdbetaalofiom e&Kb@(&SéCH‘Bh@-)n-H

whergipgh G 2 RSO O prlia R Fyo3h o O A e o Cr-Ciz
AN T %Q%%P%?ponﬁ’?‘é?%@??%‘ poon

contadns 1 wel? cfarhnm)atmme and themyeloakkyt graep yondsies Adm 8 icarbon @Wmsn aralkyl

grou? eﬁéfwlaw g%ap %nggi‘@%gfgeﬁaeﬁﬁé e%b@biu%ﬁ' r8hp."

ﬁ 01:5 ﬁsee%g&?aﬁli ﬁgé’fe R84 At YA AR BFRWRIREd foBEshellr nhére of the following

ydr ogen I's the appropriate derivative
monémexst-i on carrying a cross-linking group) or is a
styrene s derivative (when R is hydrogen and L is
phenyl substituted with a noiety providing the
cross-linking function). It is preferred that the
group -L is or carries a cross-linking group L'
sel ected from-OH, including for exanpl e pol ypropyl ene
gl ycol; -SH, NHA where Ais




hydrogen or C1 to C4 alkyl; and -COON or a salt
thereof; and (iii) the group G preferably corresponds
WO 2094/052089 s derived from one or nore to neP@HEBRIE005291
monomers (when R is nmethy4 and -Y is the appropriate
hydr ophobi ¢ derivative function) or corresponds to an
acryl ate nononer (when Rl is hydrogen and -Y is the
appropriate hydrophobic derivative function) or is a
styrene derivative (when Rl is ogen and Y is
Dhﬂ/bﬂcﬁhybbtam#s%mﬁ-&mmvth(Zhydhm%ﬁ @ngyilb pemoniump)ethagoic acid,

whereﬁ:}gler reﬂ?ia‘i‘é %E‘@ tp% é{g‘f{%t elde :ngcar ries a

-COO(-Si(CH3)20-)" Ji 15 wherein n is from3 to 20;
- CO- 0- pol ypropyl ene glycol; -COO A wherein Ais a
Cl2 al kyl group, a C3-Cs cycloal kyl group,
aIQ<yI cycl oal kyl group wherein the al kyl portion
coQqtains | to 12 carbon atons and the cycl oal kyl group
contpins 3 to 8 carbon atons, aral kyl group or
al kylyaryl group; and - CONHB wherein B is a C3-Cl2
al '\group. It is especially preferred that the unit
E istddrived fromone or nore of the following 20
nononef$3,-WD 2004/ 052099 PCT/ GB2003/ 005291 14 DMVAEA
: bet ai ne#: 2- (NN-Di met hyl Gm((-iz m_t hacr onyet hyl )
5 QuaﬂMArr?f(ﬂhmﬂiymmﬂum) r(meﬂl)mla Sﬁgt:hyl and - X

e R e BB it i

.hahdé/"f(ﬁ-re%hﬂl Rioliide 6BERIMHdOr H and - X has the formul a
wher ei n Fhl- is a suitable anion such as halide, for

xanmpl e i odide or chloride Q)" O Hal jib DWWAPSA
)Qet aine: 3-(N, N-Di net hyl - N- (2- net hacryl oxyet hyl )
amoni unm) propyl - 1o sul phonic acid, wherein Rl is

O
Hﬁéfl;ﬂ and -X has the fornmula QJ". 0O S03 NaMAA#, the

sothum salt of nethacrylic acid, wherein R is nethyl
and X has the formula OO

Hal -/T\

DMMAPSA betaine: 3-(N,N-Dimethyl-N-(2-methacryloxyethyl) ammonium)propyl-
10  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

0




WO 2004/ 052099 PCT/ GB2003/ 005291 15 MACESH
nono- 2- ( Met hacryl oyl oxy) et hyl succi nate wherein R is
WO 2084/05209%nd - X has the fornula OO H O CO2H WEHBR2003/005291
Mono- met hoxy pol y(et hyl endS gl ycol ) nono- net hacryl at e;
wherein Rl is methyl 5 and -X has the fornula wherein
it indicates the average degree of polynerisation of
' ' Eéitcthaf® WhéréinRiPisaidthyl ahd oX Kas the
il T A L e e S S A S
formul¥ yrene- 4-sul foni ¢ acid; wherein R is hydrogen and X
has the formula S03 It is preferred that the noiety X
in formula (1) takes one of the above values. - --
------- - ------ WD 2004/ 052099 PCT/ GB2003/ 005291 16
O” IO is preferred that the unit F is derived fromone or
re of the follow ng .nononers: AEMA: 2- Am noet hyl
metkacryl ate wherein Ris nethyl and L is the group
0JO INH2 t-BAEMA; 2-(tert-butyl am no) ethyl
nmet [ te where Ris nethyl and L is the group 0J,
0O NH / ~J HEMA: 2-Hydroxyethyl nethacryl ate, wherein
Ris thyl and L is the group

CO,H
PEGMA: Mono-methoxy poly(ethylene glycol) mono-methacrylate; wherein R1 is methyl

s and —X has the formula wherein n indicates the average degree of polymerisation of the

polyethylene glycol chain and is typically from 5 to 100, for example from 5 to 75.

A

O 0O

*\'

o)
/Me

n

SSA: Styrene-4-sulfonic acid;
wherein R1 is hydrogen and —X has the formula

SO,-

10 -
It is preferred that the moiety —X in formula (I) takes one of the above values.




0O OH DHPMA; 2, 3-di hydroxypropyl nethacryl ate, where
Ris nmethyl and L is the group O OH OH | o NaMAA#
WO 200058099 R is nethyl and Lis the group 0J- 10 RI/GB2003/005291
2004/ 052099 PCT/ GB2003/ 008291 17 MACES#: wherein Ris

methyl and L is the group Q" OH O CO2H PPGQVA#;
Pol y( propyl ene glycol) nono-nethacrylate wherein Ris

et i&)ﬂreﬂﬁ@d lthdt $hd it BisUeAved R8I d? n‘x&g bffhk %ll&\{"ﬁg monomers:
de%ree of polynerisation of the propyl ene glycol and

MA; 2pAmiinociinl yndhiarylate StheBdn ROs snethyl @nd LIis thelgroup 1t i s
preferred that the unit Gis derived fromone or nore
of the followi ng nmononers: nethyl methacryl ate

erein Ris nmethyl and Y is the group: QJ-O-CH3 10

O~ pBMA:  Pol y(di met hyl si | oxane) nono- net hacryl ate,
typically with an average nol ecul ar wei ght of 1000
wherein Ris nethyl and Yis the group oo SO0/ .Y

12
7 NH,

t-BAEMA,; 2-(tert-butylamino) ethyl methacrylate where R is mefhyl and L is the group

A
HNH
x

HEMA: 2-Hydroxyethyl methacrylate, wherein R is methyl and L is the group

A

0

o) 0]
OH
DHPMA,; 2,3-dihydroxypropyl methacrylate, where R is methyl and L is the group

A

o)
OH

OH
10 NaMAA# wherein R is methyl and L is the group
oo




H WO 2004/ 052099 PCT/ GB2003/ 005291 18 PPGQVA#;
Pol ypropyl ene gl ycol) nono-nethacrylate wherein Ris
WO 29¢/B3209%nd L is the group wherein n indicatBeT/GBao03/005291
degree of polynerisation & the propyl ene glycol and
is preferably from5 to 50. In general a relatively
greater chain length is preferred in order to provide
. I QR/i9ieCerstliitr acter. OO 'H 5 n Basic
Nﬂ“aﬁgﬁﬁﬁgfgﬁgﬁ%ﬁmggmﬁgwﬁ an§%¥- AEMA may al so be used in
the formof their salts such as the hydrochl oride
salt. It will be noted that certain nononers (marked
0O k3 h #) occur in nore than one group and for exanple
hgve hydrophilic. groups X that may if desired be used
t rovide cross linking (i.e. my also act as a
nmoiety L). For exanple salts of to carboxylic acids
mayl@_used for stabilisation, when the nononers
beari ng”- CO2X groups are incorporated into the
hydroplpi lic part of the surfactant. Free carboxylic
aci ds however be used for cross-Iinking using
aziridind or carbodiimde chem stry, when the
monomer s A&t i ng t he - CO2H gr oups woul d be
i ncorporated into the hydrophobic part of the .
PPGMA#;fRoty(prpyledt ghroly nioho-@othacrdatg yeier¢inR tsmaetbyljand ik ip ghe group

..t capnot be used for stabilisation. 415 re t
whoregh » NGRS U RES GO DIE S L BPogy P By faaf profecabiy
s fom3fPEGINg in the cross linking chenmistry, but have
very different reactivity it is possible to use the
| ess reactive group for stabilisation, for exanple
ﬁngarboxylates in the hydrophile and hydroxyls in the
o yyr ophobe sections. One skilled in the art is
rgadily able to select the conditions such that a
di group undergoes a cross-linking reaction or
alternative conditions such that it does not. 20
Fur twer exanpl es of nononers which can be used to form
uni t” EH(and provi de corresponding val ues of R and X)
i ncl Ode 4-vinyl benzyl trimethyl ammoni um chloride, 2-

N-.nor phol | hyl. . )

o TE P e it TG SBRGHP%oms gty o o fowing monomen:
methyRefetladiAOwhe¥Bi R ¥ e@pPaid ¥ i thegroup: aci d,

nono-nethoxy-PEC>(neth?acryIate, acryl am de, vinyl

ﬂﬁLﬁyrrolidone, 2- sul phoet hyl nethacryl ate, quaternary
0~ a

sal tgqgof 25 di net hyl anl i noet hyl net hacryl ate ( DVAEMVA).
ol EVA at acid pHs.

10 PDMSMA: Poly(dimethylsiloxane) mono-methacrylate, typically with an average molecular
weight of 1000 wherein R is methyl and Y is the group

P

A

T,

H
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Furt her exanpl e of nononers which can be used to form

unit F (and provide corresponding values of R and L)
WO 2004032989 si ngl e or m xed nmononers sel ect ed, | PEBHGBAVU3Q05291

from ami ne functional nond#ers such as 2-an noet hyl

met hacryl ate hyrochloride, N (3 WO 2004/052099

PCT/ GB2003/ 005291 19 anl i nopr opyl ) net hacryl am de :
PPOMUSTOIRPIddSlend pR/Bd | Whsrein R i i

Onlsm Ug{fﬁo g od Fg%%/l?g%g?!h%tﬁac&rafé whrein R is methyl and L is the group
wherein 1§ indieates derddgyerral polynteyisatiomaf the propylene glycol and is preferably

frodh e EEF Pl ercater b dsaath sreferred in oder o provide the

necBsHFIB/ASPHoBR chifabtdy. MBt hacryl oxy-2-
hydroxypropyl ) -3-am nopropyl tri et hoxysi | ane; 5 hydroxy

nomers such as 2-nmet hoxy-4-vinyl phenol,
- vi nyl benzyl al cohol, 4-vinyl phenol,
o‘%,ﬁgdihydroxynethyl-4-nethoxystyrene,

3, I met hoxy- 4- hydr oxystyrene, 2-hydroxy- 3-

ne oxypropyl trinmethyl ammoni um chl ori de,

3-chl gr o- 2- hydr oxypropyl nethapryl at e,

3-hyd$9g propyl nethacryl ate,

2- hyd o*i-S-phenoxypropyl nmet hacryl ate, diethyl ene

gl ycol? nono-net hacryl ate, 2- nethacryl oxyet hyl

gl ygosi de, sorbi tol hacr,yl a caprol actone 2 10

neﬁﬂi@rlwm ﬁ‘iﬁ&‘ aés‘ﬁ\%m apdity may plsedensed ipjthg form of their

saltsudk 45 eIl oridE S8 0 Wilkhe hoﬁaéﬁél%ﬁﬁ%jggw BRiel (efarkced with #)

such as acrylic acid, beta-carboxyethy

occuy-iy inpye ﬁmﬁ 00¢ grougaind for examplbe have hydrophiéic groups X that may if desired
4-( ( 3- met.hacr yJ. ax r opox enzoi c aci :

b v L R NS Qo BN S 3 45 oty L), s sxepla selts of
bekylidHciii® ] |sBisQi gﬁ?&ﬁ _

o _po%/yrrer i se ;&?rﬁodﬁg?rr(grsgﬁgﬁgﬁo%s 3] ydglg y {rlré}er?%ﬁ?tgné y?%%)ggmups

are ipporppratedriniodhe bydrephiléciparbof the stifactarftl Fedd carbadkyliddrids may

roups by .reacti.on with, f.ar. exanple,  alkylamnes
hower 0B hised for cross-linking using azitifinegr cgrbgdiimiderohgstyewhen the
d@eis\tRArihg H¥-80 ! i :

o R 1 - COR B WO 160 ncBRIROHTE] By e Byphatip pprt ofthe

swriaptanhaCleatinife CO Ris nsedyfonomssinleng itddanast b2-usstifod sibiligation.

such as

Wil e onbEindls St gt ceniis ALadingcn the oross linking
chentiBty) daf Hive‘ifeﬁﬁdiﬂ'eregpreg&fvtitg?{ ig ﬁfg@élﬁe% gée {ig Te?:g%al?ﬁy@oérﬁgp for

can be used to formunit provi correspon

stabiliggtionsfop examapla warbyyylitecinitie hydrophile and Bakrsdylstn the hydrophobe
erivatjves wherein Y is

et Lat R2==net | d )
secti ,I?e;%%‘?iéelf‘iheaﬂfk’g??a Hisdp Rtect the gendjtionssueh that3/given group
undeffoes B @tas§-HnkRE Mdchdh SpARfativé icBXdi §ﬁ§ Sch 'thag Et%sétlte§/ not.

iti
ns, styrene or optionally substitute es.

hal oge

25F m:gxen exargplethofreonofersiwhizh (chh bd ased iolform hait B (asdpiofide
COTrr! roall{dgngo\;ahfe% r(T)J?R(i %d 55 r]1111:“‘crlude 4-vinylbenzyl trimethyl ammonium chloride, 2-
N-morpholinoethyl methacrylate, 2-methacryloxyethylphosphonate methacrylate, 2-

=,

acrylamido-2-methylpropane sulphonic acid, mono-methoxy-PEO-(meth)acrylate,
acrylamide, vinyl pyrrolidone, 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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stabilisers and bl ock copol yners. Random graft or conb
copol ynmer stabilisers useful in this invention when

WO 208¢/052090ui d nedi um i s water have a hydr ophobi BRCH&BRINS/1€5291
and hydrophilic "arns." 0% one enbodi nent of the
present invention the surfactant is a randomgraft or
conb copolyner and in the unit E, Rl is nethyl and -X

EW ﬂ%lé [ )i-{is¢= 30 group

amlﬂoz’c‘ﬂ‘ S met Hoxy Egm%%ﬁ\%ﬁfl%tf%%éh%igiglﬁget E§/I en lyc

propgtmﬂa)eﬂxylst;aenwﬂ%(vmﬂbeWumdadUBH(Nss 1q2
PrFeferab%) prég a.ra gg}&s rafﬁyggr ﬁ ﬁgﬁ(ﬁg éltﬁre?cryloxy-z-

3R %(H@i hadegree of
hy o%}n@f Satlo We O The pol yners are random

h drﬁiy’tlﬁionemefsm ﬁmﬁiejhmlysl-haymheml \ovinglhén£)a alxohol, 4-vmy1phenol
PCT/ GB2003/ 005291 20 the u 1 S, can Be di stri but n
2,6-dihydrexyrsethylrf-methoryHygne 3.1 %?Xéfc‘h O’F}‘P&Tﬁ%‘?’@f oxy-3-

- Z' f 5
N SRR D S
3-hyths nﬁhﬁﬁursilaﬁa%bmymplili*noﬁj'ﬁq)}d mdﬂzmqﬂatbhﬁathylene glycol

cross-1i nk| ng noieties L. The Unit Li
mongfrnﬁbac@yieies%an@rhmlﬁﬁxqw‘sc%@eﬂ %QrtatOJ H’f%‘tﬂ‘ﬁyé‘?tﬁf Gpgplactone 2-

meth(ai ){y%ffll){ {ﬁﬁt 4—11&2&0%&%15}&%&2&1 n% 5'119&‘8;(%} éﬁrﬂ&hﬁcrylate'
carb&¥yRi¢i ekonyersiQich ae doryRe acid Pesta-edrbyxyethgtactylivrasi; 4-vinydbergroic

CO2CH2CH2OH d d f f h
acldiér&ganétinwlpxx)mnmbmog %\{%e, ‘a{og(m me%h#rg%fb%t}lﬂ)mhalate,

itac 08% Dekq g{ fﬁ{;ﬁﬁté&&e H/e?‘s g tfxée’s{e r%@f)rﬂe?sy&bc% ?,gg;rﬁlﬁe g.]t Itr o?n r )

monfMBAAth &bgl?ﬂdylimtmwhﬂeaﬁm% afrcbesineertal to reactive functional
functionalised to (met h) acryaam de derivative
group@hymaﬁn%wzih,cfpbwmn 16y jalkylangingtip such as found in

N, SR SO B RS BT8Ryl
mondSieR satlpad 2-bm@vetgliméthecrplariind 2-ftargbsiylamias) etlyyl methacHate;
or -NHA in which Ais hydrogen or Cl-C4 al kyl, as

hydrpxy mgnm@@@uﬁya%@@wx%hsﬁ mothagkLpie.CRERDIIC TREBOmRF Sugh as
f relation to
mon?%¥g;{uﬁgﬁ(§ﬂ§ﬁ %l)ggtﬁ Sgetr?iggtgg#‘n& g%al?atg o? agiglhb coplol ymer
t hBu:m[Qérléﬁal?falefbf g&gﬁﬁﬁ?saﬁﬁblll yarf b?ﬁl@feﬂ t@ﬁ)rhn?ﬁt G (lﬁmt Igrowde
anpl e to the value o is prefera rom
corrq;p@;gi@g walpesof Reanf 12 inglads errlater(B ey metheerylate (Ra—methyl)
0
oo il EEOBRORAR 520, iy ok Lonl o
poly@ambihglsilaganky, ¥inyDesi€rs] vinfl Halbgefis) B’@/reixa\oe lopﬁmpihlymab&tltuted

graft copolynmers suitable for use in the present
styreppsenti on 20 and nethods of preparation are shown in

PCh s 3BR 258%d, BOmifPs 95 H0QLREs bOE rirfdbin Sha'P b6iibicBpolymer

stabilisers and block copolymers. Random graft or comb copolymer stabilisers useful in this

invention when the liquid medium is water have a hydrophobic backbone and hydrophilic
“arms.” In one embodiment of 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 (C2H;0)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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i ncorporated herein by reference. Preferred bl ock

copol yners for use in the present invention are
WO 200#p¥20%%ed of a hydrophilic block, which in RGFaBREH3/005291

conpri sed of a hydrophile20which is preferably a

residue of the initiator and/or hydrophilic

nmononer (s) E (-CH2CRI X-), adjoined to a hydrophobic 25
the ubite 6k bddisthibited ¢0amyr drdedinahe claigl ofthy nwlechis] URN molekigs -CO-Z”

copol yneri zed hydrophobjc npnoner(s) G (-CHCR2Y-) | .
fomwethqhzgreglyhc | gipgsh of theirandom grafhor epolymerspndthe pgpining units

For nula 1 here . I f .e+f+0 4.8:.1. 0. . T .

form oot facBeSpliPR S o afls P8t el e i
E mdy He'h mdihive lofmbhdmbss 2a8/od ddch@iflerabove and the val ue of

e is from0.0to 0.8. Wien e is 0 a hydrophilic

i nint 4 random geafl grrembacopglymer thewmio inasaefingd imformple (). L in Unit
MR
-COJOCRIROH d&ivell Bohi tﬁlé PHohoris ﬁ?lﬁl%xfe-ﬁﬁﬁ-(mbth)id?ﬁah_ BeffR = H or

sone of the above bl ock copolyners the hydrophilic
Me).bInosthenpegforred imitsiFofbn usatinfa andemgealt er-donibt ¢apolymesf L may

atestively B dlive bty hendm st SRl pa DR o frpfionalisad
(met?ﬁcﬁ?yl%gg% 'ﬁﬁtiﬁ@wﬂﬁﬁﬁ@ta%ré%m%éj%%h% HeRACin N-(2-

and cross-linkin ) nonomners
hydrgpylprogyl) insthacrylagnide er a3ubstituted styppybdarivetivey/that contains a cross-

A i vel i ddi. t J b .
linkifg b as » Sehatituehl onBe B bg et SRR P o 1A jn pich As
hydr(ti%ﬁio? C, x5 tamnaled i%ﬁshatea DIMHEE SpRithe COTHROFBNH,CH2=CR1X)

generate ‘the hydrophilic block and 5 thence with
apPheoynit Geaydakmthe saloes anydhfimed obive it GiltiaorR prmwla ().

ﬁxr/]g‘rs%ﬁ% ! k'&f”ﬂ& 0% ?é'zm{:vgf%@pg? ﬂ%tn‘%ea{i}%l C{f%tiﬁgr%gqrxg@g Orl]JJe0.0S to 0.3 for
examdp6.E9 %5, thEWRMEBRYis fRoRr R F6HRL0. R A%0F SRR From 0.02 to 0.35

Copolynmerised to formgraft” copolyners). In general
and in jpartieolan fremd. 2 f(:2Q ardl the valugred gis Fomid. HhO.9gfaf example from

0 rs are. al.so ferred for block copol yners.
0'13%n@?éx‘g%%@u@ﬁ#ﬁmggbs%g'sﬁydrophobi c block of the

bl S¥ike ndvl SAPAPAAR orst EdpisLimBisSuildbie FoRuiCinthé prerdtifvention

0.01 to 0.4 and the value of gis fromO0.1 to 0.9. The
and m¢thodseoffpoapaivtide eegrshowodn PRE dpplicdionol0R6/§0251 thetext of which is
. uni% Q'{? thg s#lrfactant. For instance, if Y is a long
incorpptated Netgin, by (IFEA s uch as CO2C$HL7 and R2 is hydrogen

or prafeld block Bbgomﬁé& f6f usehif thesptedeatindétition! dré cHRPNRID6S a
hydr ophobic. 1T,  on the other 'hand, Y is COOCH3 and R2

hydraphilis,/loeky adich in hsn ismeamprisedeos ¢ hyjuopbilsh sihich isprefgyaply aresidue
of the inttiator addlot hidroshitic YaondmRE ¥ - ALLRRK), 34039 s Wyalopfobic
block which is comprised of randomly or sequentially copolymerised hydrophobic
monomer(s) G (-CH,CR;Y-) and cross-linking units F (-CH,CH;CRL-) as described by
Formula I where the value of et+ftg is 1.0. The value of f+g is preferably from 0.2 to 1.0.
The unit E in Formula (I) is as defined above and the value of e is from 0.0 to 0.8. When e is
0 a hydrophilic initiator designated by “*” in Formula (I) must be present. A hydrophilic
initiator may be adjoined with Unifs E. Formula II 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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15 unit wll be very hydrophobic. The cross-I|inking
units F may be co-polynerised at a desired nole ratio

WO 2004/06269%er nononers of the G unit to make tREI/GB2003/005291

hydr ophobi ¢ bl ock. TypicaPlratios vary fromtwo to
twenty, for exanple two to ten units of hydrophobic
nmononers to one cross-linking units (i.e. the ratio

ext oA shpiopriR SiruAklof HERBhdbio fCHP-CR A anl QoS ARIRRlE®

from1:2'to 1:10). The 2 osen rati o dépends o
(CHrysCBLY nmnomrsgmng rseltoounitsH@ and Firespectively. Alternatively, or in

bal f th dr qphobj
s PR BRI e B bl PR S i
cx GBI R 8orSRICEE-ChTE A3RRIR BEnBppic ok

thermn Wﬂhr@propmmwmuntsl aof glydmphohle CHsFCRAY zmdrmhsl-lmldiﬁge(CHZ—CRL)
monomers Gin genera

cont i nuous Hydr op
mongHeE: © @p?raﬁgﬁ hxdsoxilw@l% ?m@ére@g%eé}ﬁm FEQUDS @Bﬁ%x
B ittt ovra iy el
Opfhit getmr:ﬂmhﬁdnonomére ptdfatedor ghidoﬂfublﬁﬂm&grzﬂ gopdlyinbfs are also
bl ocks of the surfactants w |l depend on_ the nature of

prefensed $op Rk capolviaetsn Units Foand; § eomprisecie Bydrophgbnie hlogk ofithe block

| f
s MRt 7648001 61 IR ESAT Sy o1 05
The aheivé fokQDd@QGindsahe Bydrophebicify afthizhaitiof theditfatana *lﬂh‘ﬁnstance if

20, 000. .Preferred nol ecul ar_wei ghts are between about
Y isg lopgchain estey g&ﬂ@wclses 6@@ sﬁiw@n Re dphyiEpges o nagthylythis unit of the

v,

s B HROHERG IO 4250 LGOI s vopn,

the mﬁhﬁ&bhobrm tIh G'Qs yllstyryhml’d(l e( K is ph@iyh yhd Rb is hydrogen) the
ﬂo 2- (et hacryl oyl oxy) et hyl succinate (R

unit wi ?NWhYémE %2004/ 052099 PCT/ G82003/ 005291 22

%gw ngg%t'é?% ol&ﬂﬁéﬁ acr % %{l &1‘@1@}4@%{;‘ Wit other

monbmersCOOEHE Ghi? k-Rhke tTie&lyde;ihoEicr‘mt)ckb q yﬁﬁ:d]eraﬁb@ml’fﬁ)r@ two to
nore nononers that Eon pol yrrerl sation afford

twenfya fof ARl 61t tHo1y #Ri§ TIPHOBIERSA @R CRse Birlsing units
(i-e. glg aratlfkfof’é‘fof as e?efr kflg From FUP fbeﬂgg,%’of‘%éaﬂjﬂl ?:lnéail % ’coa 1:10). The

es- of s nmononer s
chosk ml:ilo depanisloy Iﬂm’molﬁcﬁluﬂw;elghtst a2 oalthadesired ytydrophitisitsdfophobic

bata o B orGele Iaﬁé qu@é' kipaas, The raslisopf i oss-tnking it
o 8 136 S A0 0 i
cross-linkgmg campodeni(s) cbntamed(m thevdontintidvs phayel C[Wdt@iﬂ'ﬁ)blc monomers G in
geneIaT,na%Leierg rétf:ﬂrlongly 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,0H), methacrylic acid

(R =methyl, L =-CO,H), ( mono-2-(methacryloyloxy)ethyl succinate (R =methyl, L =
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10 groups on the reactive polyneric surfactant that is
adsorbed on the surface of the solid particles. Mny

WO 2004/852099 nki ng chemi stries are known. Wen t hRCT/GB2003/005291

cross-linking moiety L c&ries a hydroxyl or thio

reactive group, suitable reaction partners may have as

their corresponding reactive group, for exanple,
COQEICHHACOCHsCH; —C0,B) 2X(tdebuthRntix ﬁleai‘acryidﬂé ﬂmnoemyl

me@terlasfor suitable for reacting w th crossl |n

» T CAQCHe@ENHe). 15 pol yneri ¢

i TR o BAae T B B iyt that apr polymegisation
affdrd @ watersifisolib16 OB mive Rt ta Z bé §fr61'1 a3 adddridd  Bhd ﬁﬁ‘f&k% EEihe

group (-NHA as defined ove) en sul tabl'e reac

susp@dp é&rgchmycaia\ﬁeﬁamles o€ smtablﬂmemmem iforgthe eaic G e block
etoacetoxy

Xa anat
copg Léﬁ*“&%“%re ’é‘?‘i’f | Z’?’ a‘frw‘%ﬁs > B¥F s te g8/658; way! esterg (vinyl
hal@eﬁmtye@eqﬁsﬁmm%stpﬁhggl al s sui tabl e for reacting
W th cross-Ilinking amne groups on the -. reactive -

pol 4 akess-inking substance §hescantion partrien) is ased llnﬂheeli(fuﬁﬂ c8ntinuous phase
r opoxyl at e

of s b ieraben entiomoviore ppatn Pepropriategunctional
gmgfsloﬁ&h&%h&w% fbﬂ’ﬁigﬁw fita ﬁgtg ﬁ&ﬁro'r e rx%ﬂ 121% ?urfzg:lg%tf%ae solid

al dehyde; et oacet oxy
particles. M@amw |gzohemishicest an¢ lenov% Weiken thb €ross-linking moiety L,
an acid reactive group

carefeh 85 Baf ot kSl Saciiy BFsEssanes b s ot
corr€pohdifi® fRABIVIso8E Obt SaniPld) iMdc éxﬁ[e %%ﬁg{@eegmxidéo%%glgmﬁes of

aziridine or carbodiimadg. The pre

further w@ual;dhr ngvapbrbnmactmgmw etoisslinirmg hyldroxy! gﬂigpm bh €1 reactive
-1 SO te ne- SQC anate an
polyfiefig -s‘%:‘¥ B Y ipa e Semdion, il %h@néé Sg}nbeﬁe andl glyseselriglycidyl

ethetbM t h nore than one type of reaction partner conpound
contained in the aqueous phase 30 that are capable of
un¥éieg harross-linkdng moleitnk camizs tir aminenehdtivearehpO-NHRAS as defined

abwg? il Rl s e T Vo s acPgomegUReagish proup, for
exan¥plé, isociatd, S&%dc\éf%x?rﬂ«?e?lyhé %;y'g‘g 2%18}1%% é’gg%?"d%% A

pol yneric surfact an
examples durther matm suitableffort teactmglyeitiacross-linkihg @tk groups on the

R LI T T O M P
glyc@(b!rlfr@ﬁi)@ﬁte ﬂr@y&iﬂyq atky n%ﬁaﬁ&log}o?@% t@%&g&%r b %Fyl%)‘!ﬁopane

invention is not limted
prop%wt tisewylate; ghitade dialdehyde; Bdacahtnsbmny)aeth}daxcfﬁatmml Jthatandiol

I i nki ng groups on the polyneric surfactant. The
d1acng %tgt ance may be soluble in the liquid nedium

( PV Rt dss MDKRFURGIES ITEAHi¢H Bn £d FI¥ iR roup then suitable reaction
partners may have as their corresponding reactive group, for example, isocyanate, aziridine
or carbodiimide. 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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di spersed in the liquid medium for exanple as a
wat er-i nsol ubl e oil dispersed in an agqueous nedium

WO P9/ 020%%hpl e, i n one enbodi nent of this i nvenPCHHFB24RE95291
t he aqueous nedi um contaikhs i socyanates as reaction
partner, the cross-Iinking groups carried on the
polynmeric to stabiliser are preferably primry am no,

s e cdRioR I OF (ybexide cohfiinld (@hksdivédsratkpended) in the aqueous
y. “Hydr I

respective oxyl and ami no groups are preferred
phagecipghle ofiregctingiwith termiassylinking groupsran fhs sanfactantdg suitably equal to
suitable. Tertiary an no, grou cat al .
or eFasisE JapRde: Lb8 RYADHEN IARO! HEGF BY RIEHERG® P P ulsigog provided
! ' ith: -$iifly EAAPS O fooNhdR Gk fa8taRl PTh
mat&ﬁéﬁéﬂﬁ%e%?ﬁ%gﬁﬁ& yrrgsrl C S %‘bag? ant ,e L,"is pregent °
subithRe gy Hessolibe taethé Hiquid anwlivm (plefefablyan hqueohemediait)r may be
15 functional. Reactions with i socy.an(ﬁt@s alre .
dispietsed &1 tha dignidiapdiums for gxgrapls a5 @ vefrripiqiulle ol disperssd in spaqueous
egroups may be introduced using suitable nononers to
m fve the group E, for exanple :

IO ityr 2x4nile 1A ©nk eabhbaitent of thid ineantionwhen thaagyédus medium
acid, methacrylic acid, beta- carboxyet h\él acrylic )
contaisisdsocyanaiasyas eashion parnsr.dhe press-InlapR BFOURE cafried Qp Apelymeric

dsorpti t arti f ac .
stat SR Rt S o AR, P Bpdit GRER, BSURTL, il or cbomt
respRBiivesy. Sy dboy and Aniitegptips 16 pidfareaicind, primary and besondarg amino

is in the salt form whjch favours water Solubilitt%/,
grounsdre Mest susuie.c GediaTy 4ring gTovPE sy S2i3{ysg iforyrjiate reactions but do not

0ss- | i nki . t 3 id. .
o5 P g BEUER, nBE Y Rl B e oscive
polyrGafiisuathnt, B pecsahtatic proupomay bt dedamerdr dififiraatly dhoatically

rapidly elimnate carbon dioxide with the formtion of
funsipnplo R eartionsigeisocyrnatrpeoifestaie hgry chures.

RI R+ . i i

ARS8 LONER PP N8 boase e vy 5,
for &Mﬂfgﬂ%ﬁ@h@ﬂ(xﬂ@ié&@ﬂd&ﬂb@) ettahsuccinate, acrylic acid, methacrylic acid, beta-~

N-(2-h '

cartig Py AR O o DA S EREBICAy JaRitfad affptption to the
oS PO FAESR I iy s s v
o ot e, b s bt s bl e
subgganentlys Behbsfare o5 dwang G linkiise setiged tp Hefov] i il B acid, which
P T

anh{dtides @iab pupidls elinidatgearbdiNGoXide RithGhe formRNbIOCE @rboxylic amides:
ur et hane | i nkage

RNCO + R'CO,H — [RNHCOOCOR'] - R'CONHR + CO;

Hydroxyl groups may be introduced using suitable monomers to derive the group E
such as hydroxyethyl methacrylate and N-(2-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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RNCO + R NH -3 RNHCO-N-R urea linkage 5 In a further
enbodi nent of the invention, the nature of the

WO 2004852099 nki ng groups nmay be altered, or croBET/GBaMIBIES291

groups maybe introduced by4post-reaction of the
copol ynmer. For exanple, carboxylic groups maybe
imnated to nmake polyi m ne conbs. -CO2H +

et hyl enei BNEO- R SPP>GBORNH" H thidRiRamdf-QiRSsd 2act
w th isocya #I{“dﬁee ] gﬁcrlu? ;%Sa%g%%o The
Givit : : "
Ceact v R N, e e e
l e

pl ace. For exanple, isocyanates typically react much

f asines fugtherembodiment aflibminwentionathealabire of theacosidinkidpemoups may
drolytical.l.y. sensitive._cross:|ipking agents, _such

be gt boRG aking EfhiPr A% e T aiugeeb iy Bt TPesian 96 hecpolymer. For
exduiifle, 3AVELYIR JFEEDLY be inFindBd SHHARE BOSi Q%ﬁm@sr api d

reacti on between the functional group on the reactive '

surfact ant at@Hheethgkotimine 15 COPCHLEKNHRBIHed in
ous phase takes, place in preference to

t.he aque !
AI%WB&%%‘F%‘# WQW}F?QWFﬁWi%@PméPZide‘Hﬁ%@bQ%h as
CX- ' ' [ tural .
o S ROl B S B e o i
the crospinkidg takes plave dForrexatnpis, Bqeemutes pYpacallyirbact atueR fstdr Gvith

acid functjopa] nononers are incorporated into the
amiges (g Py a@ﬁ?ﬂ?iéaaﬁés- %eFiWMMCP&&HSWWWf%Tlm agents, such

s B85 A e S b anee

thatRolayid Ceachionl betwedn e fnctionabgrodp 3f Cheareadthv@iBuefhadtamind the reactive
s may also b used. as the reactive

Aveci a Neoresi ) )
comps) Eﬂ’i’éﬂ‘%ﬁ'ﬂ“&ﬂﬁ aqpeops plase fakseplace irrrstorence ¢ahyiblysis.c
ac 'Mmﬁ%ﬁéﬁ&ﬁ?&m&ﬁ@&&ﬁh s @?@106‘%&5138&3&% AVED Nel€esin
. | On et ween yﬁ | 8

pol ymeri c surfactant eac e car boX
(strigotirdl farmiulh skoven belodi, n3) enay He ues ey the eenelivy cdifbdudd @Bntained in

to resylt jn three types of products as 30 illustrated
the fgpiegy; PopsIE @eyyhm%fiﬁmeaoqa? BWTRSER e dncarRorated ite the
polyiirlcSubii@adtn A kil BN With carboxy groups in their free acid but not salt

forms.

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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hydrol ysed to two carboxylic acids. WO 2004/ 052099
PCT/ GB2003/ 005291 25 -N=C =N-R + HO00- Il O | N~N
WO 200003208 14-R | R As exanpl es of suitable i sREl/&R2108805291
for use in this invention2}here maybe nenti oned,
inter alia, mphenylene diisocyanate;
1-chl oro- 2, 4- phenyl ene dii socyanate; 4,4'-
nethylenebls(phenyl i $ocyanate);
t&—ﬁ“@#heﬁhyl *4, 4m0§rp§enylene dii socyanate 4,4'" 5
nmet hyl enebi §( 2- met hyl phenyl i socyanate);
3,3 dinetho%y 4, 4" bi phenyl ene dii socyanate; 2, 4-
tonIene d||socyanate 2,6-tol yl enedii socyanat e;
°te ra p ylene di i socyanate; isophorone
exate &ﬁ& I socyanat e; t et r anet hyl ene
I en d||socyanat tol yl ene dii socyanat e;

t oI ylene 2,5-dii socyanat e;
2 As Gxamplee ohsditalile %qummsé'neusg ih $his inyealien there may be mentioned,

I EG AT e e e
met@%éi@é:tﬂg%;h %%YQJ(M% é’dhﬁém&ﬁm @ g?ﬂe@léﬁm%%&e 4.4

4~’but anedi ol ) lyl ene

metl@iensbﬁﬁmaﬂﬁlphm}Mwaymte);ﬁ,s “dinetboxyAs42hiphenyleme diisocyanate; 2,4-

TR T I e -
isopti&hrgeedﬁ gdnfa{e gé:%ﬁ?tlW&Jﬁ?ﬁ%&f&té*@ﬁ’am@th?l@né’k&l%ﬁ&i%@?ﬁate a,4-

ahe; phenyl ene” di i socyanat €]
tolyléne‘ldlisbeyhylh&nﬁlylehel % Hdyisoryhmmgte; tz,aﬁetnmeﬂayby,éI-phwxlyn@ﬂn@socyanate~

poly@ltﬂys%?@% mlnfeég l;,égcg{];gﬁgplgtse?g%nnﬁecf poiiy(lsoghorone %Jsocyanate),

' diol) tolyl
deﬁ”%hﬁ ﬁ%&?) tG% n% 231 g#_ik%ﬁe i Eftggmgllﬁt?g%% ZI;—%utane iol) tolylene
mlsoﬁyéxm(elisﬂnhuteame,mdnbécymmubmmnpolgt(hexmngthwgn@dnsocyanate)

t er m nat ed

polygolylese Qéhﬁ'ﬂﬁ@cya&‘ﬁ@):f’@( JI-% moxioggxé({}gg @X-[co-cf fluoromethylene oxide)
o m~§e %o%\é%(fattehwzl) &?ﬁéfzﬂﬁtobllﬁané 51,81 E}ﬁ%@ﬂé&%&%}%ﬁ&eq 4- henylene

orretr ter é 'ent o unct i’onal

dusog SHARS t@ﬁs-‘l hﬂ:yc@ﬁe)@fléiﬁﬁhisb@ﬁhﬂg, ietytylemd difsetyinhtegojoedimethyl-
e number of cross-1inkable functional roups on the

4-ple:a§rlethyé diisicyarete; ¢-tsompfemahnt1,3mhegylens ganafey f-chjpro-6-

mett g4 5 pHngiens foseumars gt hutBptd T HapioRitt b Sl ftorminated;
3,3’ \ﬂﬁﬂét ﬁlsmtﬁlahahyﬁe 4t6:00M 1R bR RbEyahator -t he

queous phase. "Excess functional groups of the aqueous
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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phase material maybe used to conpensate for any
hydrol ysis that may occur before the 25 desired
WO 204832099 nki ng reacti on takes place. The suspREEGHA03{005291
an agrochemical solid in & aqueous phase, for exanple
the preparation of a conventional suspension
concentrate generally takes place by mlling the
linfhntiBn HRE (HRIYEREVE Bolginekib Suifabiuain SreRiRSEveAdiSpetsants when
preséﬁi“t“%&hensur%ﬂggt ant.ﬁl?{ni s an advantage of the WO
incoRdPated GRIA %o E16T-1iking) 30 ogrie the miling prosesstani mastubgaguently be
that the reactive polyneric syffactants are effect]ve
ﬂ{e(:lrgla}'t e flﬁ

crosstlislsad 0 #abdlisgitbe-sushevsion 98 R 5 © aqueous phast.
Cr Qi3 hdddfidi ' rkset 39govRIEd
! 08 B ¢ BB R0y B o . s

for the/maaRRtRre 6ffa susgensiohlofd ppriculatd selidrin th equague pbase containing
phase. Thus accordjng to a .fﬁrther. aspect of_.the

substantisldy,no nHscibie prgamicisalvent ‘ghlﬁ_ SOMPE3Fs ep‘ftﬁ?,se%fs 5 for
thg man %ig@ggﬁ%%&ifd iff Belicé Gfthe 5%1?3099 Eésié l‘éhéta?)ofy%érfé

in‘an a ase contalning substantially no

m sci bl gtabilidariavingal hydrdphilit mbietyangra Iseisofhiobicsmelsty arfd

1. mlling the solid in_the presence of .the agueou N
phase asemarigng ¢pBiality of vigglic mompmgss, nofde &W%r‘ﬁb‘?‘?h plovinylic
noi ety a | ' QR 64 :

pl urali teyg}grdq'?) r\I§I¥ %ﬁ?‘?ﬁgnltlr‘% 8%8#035&3,2%%@%%?”9 egisc‘{vgis&%l?gll“;m

of Vi nylfinsctibRal@sdips Samibleodf unideigoingyotosstlinkéng msactihmst and

at | east sonme of which.contain functional groups

capabl esbbseﬂmélb’goi ng cross-linking reactions; and

Fsea¥Belgoi ng o oss eact i ons; and
i O ondei}ite Gid bERRERE Sabsct P WG oy sABlLeh RS boptained

sus pendggissdlvedtdieuspandud) in thh ageccas ghasepat capabile of undergoing a
undergoing a 15 cragss-linkjng reaction with said
funct i oseessdinkinggeagHen with spdtpetional FYR%i ght of (a)

t he I o T ol b Lok
e ST YEihL S0 8BRSt S RIS 1) e
suspﬁﬁdéd%gdﬁs fié aotd ﬂlSﬂgll pmefbf ﬁolgmletis stabilisergyee ﬁqbelrts obkusgended solid.
The substance capabl e of undergoing.a cross-linki
o The PuRstaGs GHIEDLA R THONIG S KSR GROE ipREL ATy added o
after m.lli . i s, - .
o bt Vg B S5BIELER0 0 L s BT i

a crézpdl@kingesctioh thestpottmionioadsdrd ontl the selid pepemted particles prior to
particles prjor to,_ cross-Ij nkitgg. %ﬁpi.cal ly this wll
crosg-ikingy diypalivthiswil take Bomy $o60US o PRIIPRGENt j on i s

par SR By G IR, BRI MRS BTl oot
percéhtagcchre By ovefght inledsrughervise statet i ThefoHowingsiblireviations are used:
AEMA.HCL: 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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AENVA. HCl : 2- Am noet hyl net hacryl ate hydrochl ori de;
fromSigma Aldrich. 25 t BAEMA: 2-(t-Butyl am no) et hyl

WO 2A08/PR0% | ate, from Sigma Aldrich. CX-100: ARCFHGBR008/005291
crosslinker; Avecia NeoRed3Tns CX-300:
Pol y(carbodi i m de) crosslinker; from Aveci a NeoResi ns.
DETA: Diethylene triam ne from Sigma- Al dri ch DHPMA:

y ek(léig X ONPNC IR nydiRdeyloRpml (Avisinonideh)ethanoic acid
Dl\%ﬁé\%z é?XD?{ﬁeN?ﬁ%%@rﬁﬁet hyl ﬁye?hacryl at e; frgm
(prepategivia AmbdifidatiofofithDiidEntorg proypedure; L. A. Mkrtchyan et al. Vysokomol.

2-(Tripethyl a nji thyl nethacryl ate iodide or
Soedim, S5 Bel eﬂg{g@% icates that the nononer used was

S B A R e o Rt

sulpRARCRE ZRADSTGH ARFOR3/ 005291 27 DWVAEAbet ai ne:
2-(NN-Di nethyl -N-(2-met h cry%_oxye J
EDT. qnﬁﬁr@tmmm@c%aald:%ﬁ% M{%'&ﬁa modi fi cati on

' ‘s . h
HEnGh s Ropsid A e BABEE R gnt " 21 %T6% rmpsa
IPDIPRbgHoRstie disbbPinbleittyteofi{oiners); faar Sigmayddtigh.)
anmoni um 5 sul phonic agid; from Sigma Al drich.

| -
Nal\’Em!/ﬁOdﬁm g‘«lrlo b ?thﬁﬁrﬁlé‘i g drema Sigma Alggichy  om Si gma
MaGES G 2 MR XL TR BB s ot O

MMA! Mef§TBicthacryldiqfromh ShmaAtirichh.  NaMAA:  Sodi um sal t
of methacrylic acid; from Signma Al drich.

n%o MACES,

PEGNMA{#): Mona-msthory pelylesisan slysoll mopp-mgthacrylaig phere # is the average
Pol ' : te:

s SRR Sipe Yl B PTG, B LR poromance

Cherflic¥ls0! ) nono- net hacryl ate where # is the average
degree of polynerisation of the PEG chain; fro

PPGMAG: Mercssiion; pobforoRier 8Veml) mepaiirc e e 4 is the

15 PP : - I emicals.
o SR ARG B O PRSI Bt i
SSAPSHyeie i sfohiercidl; floheSiBR@ Aldeichh, from Laporte

Performance Chenicals. _ SSA: Styrepe-4-syl.foni 6 acid;
TDIFolylers djisacyanatei (amxturerf isoreare), Sqm %we&@aﬁ%t e

Abarh Tt HsSerad! SAERES XioF, 1051 65,283 Al dri ch.
(1R,45,5'S,65,6'R, 8R, 125, 135,20R,21R, 245)-6'-[(S)-alkyl}-21,24-dihydroxy-5',11,13,22-

-

tetramethyl-2-0x0-3,7,19-trioxatetracyclo[ 15.6.1.14,8.020,24]pentacosa-10,14,16,22-
tetracne-6-spiro-2'-(5',6'-dihydro-2'H-pyran)-12-yl 2,6-dideoxy-4-0-(2,6-dideoxy-3-O-
methyl-o-L-arabino-hexopyranosyl)-3-O-methyl-o-L-arabino-hexopyranoside, mixture of
isomers alkyl = (sec-butyl:iso-propyl, 4:1). '

Azoxystrobin: fungicide, Methyl (E)-2-2-6-(2cyanophenoxy)pyrimidin-4-yloxy-phenyl-3-
methoxyacrylate

Chlorothalanil: Fungicide, Tetrachloroisophthalonitrile

Emamectin benzoate : insecticide, benzoate salt of (10E,14E,16E,227)-
(1R,45,5'S,65,6'R,8R,128,138,20R,21R,248)-6"-[(S)- alkyl]-21,24-dihydroxy-5',1 1,13,22-
tetramethyl—Z-oxo—3,7,19—trioxatetracyclo[15.6.1.14’8.020=24]pentacosa-10,14,16,22-
tetraene-6-spiro-2'-(5",6'-dihydro-2'H-pyran)-12-yl 2,6-dideoxy-3-O-methyl-4-0-(2,4,6-
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Abanectin: insecticide, mticide, (10E, 14E, 16E, 227) 20
(IR 4S,5' S, 6S,6' R 8R, 128, 13S, 20R, 21R, 24S)-6'-[(S) - al ky

WO 2004/832094 - di hydr oxy-5', 11, 13, 22- PCT/GB2003/005291

t etranet hyl - 2- oxo- 3, 7, 19- 28 i oxat etracycl o[ 15. 6. 1. 14' 8.
20, 24] pent acosa- 10, 14, 16, 22-
tetraene-6-spiro-2'-(5,6"'-di hydro-2' H pyran)-12-yl

tnd%mﬁy shoiﬁe Hiyi-4-riabthlafrit- @@Q%&h&opgranosyl) - F—arafm
nmet hyl - a- L ar abi no- hexopyr anosyl) ar abi
hempymnowbymm efgsomers nlhyk= @ec-huwwmpﬂk?ﬂ) = (sec

bUt ﬁl SRmBl (Pey methylzﬁ’) f -me oxy - -{%—tn :1.101f'ol1JrPe yl- | de
gthr géh?gg goxy) pyri m di n- 4-yl oxy- phenyl - 3-
pyr{#gt hoxyagr)ﬁ %{&orot hal ani | : Fungi ci de,
Thimmethexduh:dnseicticidb 3+62-chiotor 1, B-¢hikralsfeylethyipf-antiy-1,3,5-oxadiazinan-

i.nsecticide, benzoate salt of (I0E14E, 16E, 227)-
4-y. ‘%ﬂ?&'ﬁ“ﬁmﬁm@s 6' R 8R, 12S, 13S, 20R, 21R, 245) 6'-[(9S)-

1
Ave?iea{ygdr%{e y’IZWEQ!“a}de?gn%sr ﬁ‘oi’g‘{% rrgcyc oT gge%m?[ls’l ytge,
Polp2ienées|ine NVammgBmlBAﬂ‘SQI@ RA. Réhm GMBH, 64293 Darmstadt, Germany.
(5',6"-di hydro-2' H-pyran) 12- y12 6

tetraene-6-sSpiro
Slgma' ag&bnglh@gm,{% 4-0-(2, 4,6 WD 2004/ 052099
trl 3eoxy 3 %gt?re&'fg(%ref %g atbﬂ"‘i %an%‘?fs are given as:

0- xop snde,
xtur |s rs s% sc buty dso- proy
| cox r ob un gl CI
Qy-29 2 |f| ®ro - 0
py dyI 0 t hyI henyI ate Th| et hoxa DMMAEA
i nsefticid betaine
-1, 3,8% oxa.

3- (2Nl oA t Im;.azol et hyI nej 3,

AEMA nan- 4,%{\} B{lg& (E @/@l a I\IeoReS| sl

Waal wi j k ther ands Grie mEnatDMAEMACal SO,-
Hyt he, J@AE'\%I ysci ences Inc, Warrington, PA 18976,

USA. Rohm GVBH, 64293 Dar rrBt adt Cermany. Si gha

rlch i ngham Iarltythes ructures
the abo e nonomners are g| ve xXxX | g% O DMVAEA
NHZNb 9—|/111/\AEMAZ-

bet
HE%'DH D@EI\/A | *\
/( Me O/(H SO,-
n
DMMAPSA PEGMA(#) PPGMA (#) SSA

betaine

GENERAL METHOD 1
This Example illustrates the synthesis of reactive polymeric surfactants by atom
transfer radical polymerisation (ATRP).
General .s'y:zthetic 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.

If the desired product was an ionic block copolymer then just the monomers for one block,
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Quat DMVAEMA COZ tBAEMA xxxx [/ x\I XIV+ [/ j OO M H

SO3 DWMVAPSA MACES PEGVA(#) PPGVA (#) SSA betame S03
WO ZOF/BS208ENERAL METHOD 1 Thi s Exanpl e il | ust r aP€EGBRE93/005291

synthesis of reactive pol $heric surfactants by atom

15 transfer radical polynerisation (ATRP). S General

synthetic procedure: In a typical polynerisation

eithiep ey IB/dfophilid Jt&xyﬂf%ﬁﬁbﬁi@ Gné‘,f%?’i‘é ubdl IR rﬁ@ﬁ@nz%'g géqié% Fég:ond block

in a suitable solvent or 'solvent mxture
werp)added in asecerbbatetvaftar duufist badsh macimd—hilgim p?]lyniek O@Vefséon.
d £t nb ol r then all the require
MelfoRRHEr ity (e 1ohaad S5 7/VhWetednest eftea usqirsgarany of the
> U
oo ok Py o e A Rl nie o BEMA BT QB ARMA, 554,
DMMARSA hetrind o DMMAEA betaitty dFalpdiebias oneetindgiged /Tl the required
The nonone for the.second block were added in a
MORAURFR &’ ebea§°i I,y awpmptichydrocarbanst ch reached hi gE
I - i: ' r et n . .
D0 MTRBprOBIME R AG: wal DR 0L THB). ok il ion i Fon-fonic

blo¢khen-poipmensehis was a@ohyawtic nRoditiiiatrisacld a2 fHioRo Obréfdisdbutyryl
EMVA. SSA,. 5 DVMAPSA bet ai ne and
X

mogsRkga 15@?'5&1&19@251%5%@%@@% (#)s\t@@pre# igithe number of
i . . | C
S SIS RO DR WRRE U By BRI g Meromeeues,

hydrocar W
1998210, 638-541)Fdior thecprppaegtpnaifigeatt efpolyafiers @Ridhic BloBE Kopolymers the
mers this was a pol yneric nmacroinitiator such

im'tiggﬁ' §v%| Renemerig hatocsmpeynd, Whichmay he dH{bxgmomethyl)benzoic acid
1 ; : ' Br eg,‘g;) Where
Y USSR g 5SS i iy
estew(BiBtRk Thetamauhtiofinitiatdraddddlwakdepandint ah the target molecular weight
t[l\l/acronf)l eculfs, . .
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-p-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 (I) bromide, but copper () chloride was sometimes used (see Table 1). Thereaction
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
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1998, 31, 538-541). For the preparation of graft

copol ynmers or ionic block copolyners the initiator
WO 044/020%ononeri ¢ hal o conpound, whi ch may be PCT/GB2003/005291

4- (br ononet hyl ) benzoi ¢ acP¥ (BMBA),

et hyl - 2- br onoi sobutyrate (EtBi B) or a different

nmononeri c 2- bronoi sobutyryl ester (Bi B-R). The anount

1shifd d &!A]@ﬂﬂ iSRG WaddititéEwith k€l8éne, cooled and

quatno%@ﬁ%t?ﬁmm g tqg%%gtr&?he co- pol ymer and was
filtereditocrelmive dnsbiubie mieriakthen thersohiept wasvsmeyed under vacuum. The

sty S 22500 SR A B

) 4 2
sroufAHah, The ot BB Y 0L BioRerPhe 07 for b o 16 b 20 hours
and th@p6lyiiér vas istatealbyodeldctiee prepipitatiomingd bexaps.c Tha palymen yas then

20 Thi s was usuaIIy,2,2[-bipyr%§}2§%§BPg§ for b . d
furthergyriiad;by:Noxblet Friraction I hexaretor g s dallopied by drying under

_N—nisbq yl - 2- pyridyl met hani m ne (PPMA), prepared via
VacU &t PPt &t at ur e” met hod (Haddl eton et al.

MeTHOaBve Gehedsl prd@diire Was used 8p2pa8)Xhe palymeric surfactants detailed

pol ynerisations in toluene. The reaction solution was
in Tapte bage@hat ed by sparging with dry nitrogen gas for

15-3 1 0 Lbaf ' L ranskereed [ '
ol b T 7.2l DR gBY o Rlale bR oL ahd B conduyeite
Exarf1BPEH t6 1)6 ifiadtiaté amineram ahenepily carboxdici contaiming bibclngnd comb

conplex. This was normally copper (I) brom de, but
copobswpser (1) chloride was sonetines used (see Table 1).

The tign. ' : 4 b,

Exarplie |- b2 diBRie oG ottt B S AT R oBb ey,

In thé S61amhab®inp)thé propbrionahSmansindrs uked) *snditites met@ners added in
of the reaction was neasured by i H NVR spectroscopy.

a secppd bafeh tmfoemdhe Bdlgck afjaghiRlogl soNJ¥ESs t he second
nmononer or co 30 nmononer m xture was added to formthe
second bl ock when conversion of the first nonomer
batch exceeded 80% On conpletion, the reaction
sol uti on was passed through a silica colum and the
pol ynmer isol ated by evaporating the sol vents under
vacuum or by selective precipitation in hexane or
diethyl ether. For a reaction requiring the
post - pol yneri sati on WD 2004/ 052099 PCT/ GB2003/ 005291
30 quaterni sation of DMAEMVA the reaction sol ution was
diluted with toluene, cooled and filtered to renove
i nsoluble material then the solvent was renoved under
vacuum The polyner was di ssolved in THE and 20%
nol ar excess of iodonethane to tertiary am no groups
added. The solution was stirred under nitrogen at 20 C
for between 16 and 20 hours 5 and the pol yner was
i sol ated by selective precipitation into hexane. The
pol ymer was then




lo

wher e:

vacuum at 50 C. The
Exanples 1.4 to

procedure was used to prepare PEEGB2003/005291

pol ymeric surfactants deBhil ed

in Table |

purified by Soxhlet extraction with hexane for

Exanples 1.1 to 1.3 illustrate carboxylic acid

contai ni ng bl ock and conb copol yners
1.6 illustrate am ne and am ne plus carboxylic

cont ai ni ng bl ock and conb

24 hours followed by drying under
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2004/ 052099 PCT/ GB2003/ 005291 34 GENERAL METHOD 2
This Exanple illustrates the preparation of aqueous
di spersions of mlled agrochemcals in the presence
of reactive polyneric surfactants General D spersion
Procedure 5 The general procedure used-to prepare

di spersions should not be interpreted as a limtation
pn The¢_1 nvgntrjon. | Sugpe sl on jconcentrat es (SC s) were
g pgepal@d bygnilg i ti8e [Engreldients (Table 2) with
= nambelfS4 zi¥cdM a[beadds [E a {d enn Creston Spex 8000
haked mlll fqgr ?H minuties Typical ly, the SC
onsi sted ¢of 20% p/ wisol iod agr ochem cal active
& i|Rgr egent |Fn |Fe- |BnilSed S0 :Jeter. The reactive
-polyneric gstaldiliker used at concentrations of
X 0.5-10 ww %vrith respgct to solids (ratio by weight
© sof pollyneric stabjlisger [to suspended solid from1: 200
ogg 11 &0). §he§uk§§erh§i args were assessed for particle
ég;_ﬂze, he ¢8grlee pd fidanisng and the fluidity. The
S Bparti ¢Be side |mas|Sised 45 an |indicator of the
effeciivemgssjof he[porymertic stabiliser as a
5 di'@spevgant ndgn %i g agj. 'Hhe quality of the
g dCspeldi on|df |& | [@i $Per|& ons| i n
Dt D e O R
s B EEREEE
& % oL R - R B b
oz & 12ededees
HOm R ETETETETA
R 555 SRAR B RER A

QuaiDMAEMA (PP) | 50+

MMA

QuatDMAEMA

MMA
HEMA
HEMA
MMA
HEMA
MMA
DHPMA
MMA
DHPMA
MMA
HEMA
MMA
HEMA
SSA

PEGMA(39)
PPGMA(7)

vy Y I
Tl g [BIEIEE |y
S 5 s |8
g |5 ° g |8 |8 |8 |2
o |8 g g 018 18 18 3
g ﬁ'é g 1€ |8 |2 |2 |8
8 'gla g g g2 (g8 [8 |8
< (=3 (=] QO
= 8|8 S g 122 |2 |8

1.20
1.21
1.22
1.23
1.24
125
1.26
1.27
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15 Table 2 was either "Excellent” (E) or "Good" (G
where "Excellent"” describes generally a fluid SCwth

WO pqog05289%r no foaming and a particle size of RCPGB3E03/005291

and "Good" describes a fB4id to slightly viscous SC
with little to nediumfoam ng and a particles size of
5 5m The above general procedure was used to prepare
di spersi ons det ai | GENERARINMETEODWer e the pol ymeric

bi | used is indicated by its identifying nunber
Th}qﬁ I I1 S%lrl]strqtgﬁ thg prepgragion of gqu_e%g@qixgmxsm% eniltpd agrochemicals in

9 aqrochem cal active
mél{}}géreegégﬁfé&%eﬁ%lg{ﬁgoﬁgg}e m'a er. The col um " Pol yner

Gefgerl Diipersive Proéeddireat es the % by wei ght of the
stabilising polymer relative to the active ingredient.

The The gencerl prasedine sped toquensae dispérsionsishouid notibielinterpreted as 2

T in mcrons. 25 n.m nmeans not
lmgn%é(gﬁ]u?%glmépgﬁgél lent; G-Good Table 2 Dispersions

Pr egadpeskiors camm&mso 9 v%ré‘?tebkn%& C? nﬂ[lil&r thé &rgredlents (Table 2)

cross-1inking Dispersion Po oss- 11 nk

withgnmbpichziseoninbeads Grannﬁmstoﬁsm 8008I shaker nﬁﬂffer B0 adnutes.

Tt B R BsR 288 &% St dbopepical SREi@pmemagivo ferionised
e fhé%ffﬁ‘&‘éﬁ mﬂﬁ?@%’aﬁ@%‘%ﬁ SO e % with

resmict;‘@)@pgds Gulinbyweightl of g@lymeriy; Satsiliger mpéh(hd)splidl fiok fr 200 to

1:16° 71 e Ao P Fpocl3e elnse of it the

il e sy e UL

stabzl.lm asja disprosant F!ilctmxlilsg pisli The2uality of I%?dlsberﬂoﬂ af 4l dispersions in
t
Tab%ggl elzl!}f:neﬁxce)ﬁ%rq% %E) & 500d” ﬁ}) \gvhelr% ‘]ExceI%)lt descn rTe‘%cgelngrally a

fluid SC with little or no foaming and a particle size of < 2-3um; 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 polymier relative to the active ingredient. The size of the dispersed particles afier

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

IReference (Table 1 Group Concentration] (um)
Reference) %
2.1 1.1 CO2H Picoxystrobin | 20 5 1.61

2.2 1.1 CO2H Abamectin 20 2 2.39




2.14 1.3 CO2H Azoxystrobin 20 2 0.95 E 2.15 1.3 C0214
Chlorothalonil 20 2 1.78 G 2.16 1.3 CO2H Thi anet hoxam
WO 2004/95289%m E 2.17 1.4 CO2H NH2 Pi coxyst r obi nPCDGB2(3/005291
E 2.18 1.4 CO2H/ NI 1 2 Abd&fectin 20 2 1.32 E 2.19 1.4
CO2H NH2 Thi amethoxam 20 2 n..m E 2.20 1.5 CO2H NH2
Abanectin 20 2 2.4 E 2.21 1.5 CO2H NH2 Abanectin 20 1

2122 1.5 h 2 3.4 E
. %375 COZF&’KI_I—Q Azmr@%ﬁ .14 E2rb2 24 155 CdEI—2||2\Iél§2 E
Agoxyjst rpbi n|20COZHO0 E Picox3btrdbid | CAH NH2 2 1.76 | E
Azoxylstrohinl?20 0.5 1 & F 26 115 CORE/NH2
251 orfot hial onil | ZIDZH 2. ¢ Pivoxgst@thia | 5 20024 NI 3L 055 | G
—Chi-orlot-hat-oni—20 22 8 F 228115 COPH-NHR-
Zhl or ot hblonl I 2H 5 { Thiamgthogam | 5 2824y NH22 nm G
Cht-orothat o208 B G230t uzFif'—‘NEIZ
i anectth 20 @%IE f%’i(%pfyitrqob bZ@\I ? Pi coxyst | 01b5|2n B
g Z [ Bk FHEOXVA 9B N 30 1 1G5
é. 33 1.5 COZM NH2 -FEI apet hoxam 2012 n m E WO 1 G
20047052099 PCTUGRA003| CRiihalodlh| 2.2 1.5 OP2H Nm.m G
Chl orlot hal onitl .20 2.2, E._.2.35.118 NH2 DE£QX§/St r-6bi-n
2105 1. 31325 2. €O2H 11 mxvsttqbuy bt %bih 20 8 1.081®1 | E
— 236 NH2 Pt ot 26 2381 1OThiHR
2F’Ucoxystlr%bl n 2651, 54 ECOXQ'nggﬂq 7J%¢|2 Pi co%R/LstrJ SW G
5T E 2. 7 NG crin 3. E 7
2#27 szf/?iox st ?&2& 215 a?ggg&%& i i G
2.13 1.3 CO2H Abamectin 20 2 1.44 E
2.14 1.3 CO2H Azoxystrobin 20 2 0.95 E
2.15 13 CO2H | Chiorothalonil| 20 2 1.78{ G
2.16 L3 COzZH  |Thiamethoxam| 20 2 n.m. E
2.17 1.4 CO2H/NH2 | Picoxystrobin | 20 5 204 | E
2.18 1.4 CO2H/NH2 | Abamectin 20 2 132} E
2.19 14 CO2H/NH2 | Thiamethoxam| 20 2 n.m. E
2.20 1.5 CO2H/NH2 [ Abamectin 20 2 24 E
2.21 1.5 CO2H/NH2 | Abamectin 20 1 22 E
2.22 1.5 CO2H/NH2 | Abamectin 20~ 0.5 34 E
223 1.5 CO2H/NH2 | Azoxystrobin | 20 2 14 E
2.24 1.5 CO2H/NH2 | Azoxystrobin | 20 1 1.0 E
225 1.5 CO2H/NH2 | Azoxystrobin | 20 0.5 1.8 E
2.26 1.5 CO2H/NH2 | Chlorothalonil | 20 2 20 E
2.27 1.5 CO2H/NH2 | Chlorothalonil | 20 2 2.8 E
2.28 1.5 CO2H/NH2 { Chlorothalonil | 20 1 2.1 E
229 1.5 CO2H/NH2 { Chlorothalonil { 20 0.5 3.2 G
2.30 1.5 CO2H/NH2 | Emamectin 20 2 1.6 E
2.31 1.5 CO2H/NH2 | Picoxystrobin | 20 2 1.8 E
2.32 1.5 CO2H/NH2 { Picoxystrobin 20 1 1.8 E
2.33 1.5 CO2H/NH2 | Thiamethoxam| 20 2 nm | E




2.42 1.7 NH2 Chlorothalonil 20 2 2.39 E 2.43 1.7 NH2
Pi coxystrobin 20 2 1.72 E 2.44 1.7 NH2 Pi coxystrobin

WO 204/082000 72 E 2.45 1.7 NH2 Thi anet hoxam 20 2PET/GB2§93/005291
2.46 1.9 NH2 Abanectin 2662 2.07 G 2.47 1.9 NH2
Azoxystrobin 20 2 1.21 G 2.48 1.9 NH2 Chl or ot hal oni |
20 2 1.36 G 2.49 1.9 NH2 Thianethoxam20 , 2 RM E

@gg; st ﬁo%ﬁn Wﬂﬂo@@é@f EQH Aﬁaﬁnézctllﬁ 2?‘12 E
%3§i a-| i cox st2r obli ncr]2|0pi5 1}%55_(‘1I 2%@52]“2.22%(15 i E
’z;’.'gs%ﬁ gt %Qgi n 22;\&111.?13 Ecgr%sﬁﬁbﬁ glzmﬂ (Fiigoﬁitr bifg { E
?ﬁ%il.h 1§h®j Pi cgﬁg%LrobPinomhgbh 012¢ 2. 59 51. 21 cHol | E
55T ORI S o NE 06 (rophetRyR ofin 2o 5 3 13 |t | E
é’?géx ;ibbl n I28 tggoélaoé%ggb% 2029;4 él gggyI.stIfogl-lgg E
2041 2 9% G WO 2@z 092088adsetinGH2083/ 00529 37 2346 | E
1.18 }IPl coxystrobin 20 5 2. 04 F |2 6611 19 CH
R R B el O e ot Bl Sl
2489 |. 24.T0H i coWfat r difviomthaleni] 520 | © 27 T 239 | B
2.43 1.7 NH2 Picoxystrobin | 20 2 1.72 E
2.44 1.7 NH2 Picoxystrobin | 20 10 072 { E
245 1.7 NH2 Thiamethoxam| 20 2 n.m. E
246 1.9 NH2 Abamectin 20 2 207 | G
2.47 19 NH2 Azoxystrobin | 20 2 121 G
2.48 1.9 NH2 | Chlorothalonil | 20 2 136 | G
2.49 1.9 NH2 Thiamethoxam|{ 20 ., 2 nm. E
2.50 1.23 OH Picoxystrobin | 20 10 1.66 | G
2.51 1.23 OH Picoxystrobin | 20 5 1.84 E
2.52 1.21 OH Abamectin 20 2 162 | E
2.53 121 OH Chlorothalonil | © 20 2 233 | E
254 121 OH | Picoxystrobin | 20 5 |155| G
2.55 1.21 OH Picoxystrobin | 20 2 173 | 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 5 091} E
2.59 1.21 OH Azoxystrobin | 20 2 106 | E
2.60 1.15 OH Picoxystrobin | 20 5 202 E
2.61 1.16 OH Picoxystrobin | 20 5 213 | E
2.62 1.13 OH Picoxystrobin | 20 5 169 | G
2.63 1.14 OH Picoxystrobin | 20 5 161 | E
2.64 1.20 OH Picoxystrobin | 20 10 294 G
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2.70 1.22 OH Thianethoxam 20 0.5 n..m E 2.71 1.27 CH
Abanectin 20 0.5 n.m E 2.72 1.27 OH Thi anet hoxam 20

WO 0403209 2. 73 1.27 OH Thi anet hoxam 20 0.5 nPEA/GB2003/005291

EXAMPLES 3.1 TO 3.28 Thes&7 Exanples illustrate the
cross linking of the polyneric stabiliser by reaction
W th a cross-1linking substance to forma particul ate

?Lq§| ovsriirisac o7 Ofj O PQ%@%{%E@” %ﬁ”ﬂ:gny Ee T"i.04

M ng pro¢edu was| use df oxy a

bigact ijongligpol ymegep st aif’icbkﬁs%foﬁmwc‘f &qcr pss- ljpnked 9%24
elthen (1) dispersing TDI in the pgueous phase of}the

867 alll oi24g $omeOH me f Bicoxystrobial | t @0adsor b1on tp0.94

—t—he—-pm-t-i—c—l—es-—t-hen—heaf-l-ng—af 500forlh or stirring
at68r oom 1-2Aper at uPEL f or Elcﬁ@lﬁt@bmo 20i)| didPersipd4s

W R —NP-Y

{Zﬁﬁen o e bl OF adoBFB-To0R | 02he| par 1Pel ec] 155

ddi@g dl et nm_lene tfh!l&%tﬂgxa&ﬁ’tl o re ;3[ Wi Hm

excess i socyahate. Carfboxyli ¢ acijd funcfti onall RPS

2@1s yerpagrops-| opked byApadigsinsi ng26X-1100 g5 Cﬁ L)

into the SCat pnH 29 and stirri at r ure

232 30 i@t ep t 0OHchi o Bhianaatbwrapt i 080 0f | t he 2 nm.

nnnnn ] nlcar TIThe bl s S pav- I
lu, u1 LW

aod 2
Ztﬁrr nglg?) b f uPHher Thlwoxaﬁlsnﬁﬁ)l amouh? of |EBTA

Ql o @ = o " w Qo

Was added T o react W th exXcess car bodiTm de—15The
above general procedures were used to prepare the

di spersions detail ed i EXARPIESS.1 Te3.08ality of all
suspension concentrates of the invention illustrated

i n Thats lxamplopillusfednite cegse Hiskingof the nalymeristabifise by reaction
with P &oss- uﬁéﬁ%ﬁb@f&h c—hﬁi%ﬁﬁ b gﬁlcﬁ aj ?%ﬁ%«%sio'ﬁ é@@&rﬁ ql&%&iﬁ% §resent

was no materi a ange | par e Slze or v

invanfloﬁ Hﬁhﬁlldwiﬂgmoédmrmmﬂjnm ng reaction and
"good" indicates that a small, degree of aggregation
vva%iYéfﬂifdd’ﬁflé@é’ée fraetiongl pelymsric siabudisers weks ergsT j ypgither (i)

iy Y8 ESCE RS Lk T HERARO scroon

to tkerpaﬁﬁzldsj ﬂhk@ﬁeatmglandd)"(ﬁafbe dhly sﬂntrﬁxgraefdblherbﬁq)efuﬂﬁifé&br 3 Rours, or (ii)
Taple 2  which in turn identifies the polyneric

dlspgliﬁmgéepam f-hs Mqogs plaase pEhes(halipwing ﬁ‘?mPaIBP% for theylBDI to adsorb

on t% ?G nsi 0 é%@%?&i&%g%% g E‘IE% ltﬁ n vent f{%éﬁy li(sggyanate

Ex @apbozylid aqid ﬁﬁlcﬁﬂnd?ﬂl‘ﬂﬁﬂ s &reps rosSlileed(by) dispending 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, afier 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.




Ref erence (Table 1 Linking Reference) Substance 3.1
2.1 1.1 CX-300 1.04 E 3.2 2.7 1.2 CX-300 1.10 E 3.3
WO 204/0520994 CX-300 2.04 E 3.4 2.18 1.4 CX- 100 PCTIGBE003/005291
3.52.18 1.4 CX-300 nn.m B 3.6 2.23 1.5 TD nmE 3.7
.35 1.8 TDI 3.08 G 3.8 2.35 1.8 1PDI 1.08 E 3.9
.36 1.11 TDI 4.58 G 3.10 2.36 1.11 IPD 1.01 E 3.11
.39 1.7 TDI 3.79 G 3.12 %ra%?e%.?WDl 1.31 E 3.13
.37 1.6 TDI 1.50 G 3.14 6 IPDI 1.40 G 3.15

.37 1. @ro@&ﬁﬂ&d&?&nﬁon@oﬁ@e&a?& Aeclaﬁhﬂ_ o the ffvefition

[ERN
\]

2.38 1.10 IPD 1.09 E 3. 3 1Dl 3.51 G
1o 251120 1F0 118 E 320 25 12010 158 G
) Example’ | 1Disppipjon; | o3Pelymer 24L2 Gaoss- 15| Size (am Quality
C;/5 Gé'zggs/l Jogfgef‘%ﬁg' 3. ﬁfab. 501.4/}35%%%91 84 E
- Reference) Substance
3.1 2.1 1.1 CX-300. 1.04 E
3.2 2.7 1.2 CX-300 1.10 E
3.3 2.17 1.4 CX-300 2.04 E
3.4 2.18 14 CX-100 n.. E
3.5 2.18 14 CX-300 n.m. E
3.6 2.23 1.5 TDI nm E
3.7 2.35 1.8 TDI 3.08 G
3.8 2.35 1.8 IPDI 1.08 E
3.9 2.36 1.11 TDI 4.58 G
3.10 2.36 1.11 IPDI 1.01 E
3.11 2.39 1.7 TDI 3.79 G
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 2,60 1.15 TDI 1.90 E
3.25 2.60 1.15 IPDI 1.84 E
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3.27 2.63 1.14 IPDI 1.32 E 3.28 2.65 1.18 IPD 1.40 G
EXAMPLE 4 This Exanple illustrates that the process of
WO 200¢03209sent i nventi on enhances the 5 stabil i RGT/6GB2093/005291

particul ate suspensi on of 3abanectin. Sanpl es of
abamectin SC were prepared wth the polyner from
Exanple 1.5, to formuncrosslinked product of Exanple

2. 73 @S TwWas nmparned h The C Spondi
3 263 W14 3 84 | E
6y

crossl’inked| pol yrer (Exanple 3.6). Thé SC s$an
were didutefd i ngyariouys cqngentriati gpprof Nazp E
SO ion tolstudy the!SC stabilifty, Sedinentation jn

vafli o328l ectro2gbe concedtlBati ogns dRDIat yari.g@s G

t erperat-tres—was—ilo—evaluated-to determ-ne the
stability of the suspensions under these conditions.

As the concentration an% ure were increased
conditions were eventual 'y reached at which the

suspensi on seen to fl occul a to formgross floes.
Cr oBus FWPIE'@?W% that theprperss °%§Fyﬁeépn@n§@hpa@pmces the
. . ¢ . _
sl e 5l 85kl ASREAR, 45 gl Al letin SC were prepae
witlethepiotyniey fiencBranapit 14, ioformhmcrosSlinked Ardduct 3£ Extaniplé DQd. This
of enh the stability of a particul ate suspension

Was SOmRRaF Rﬁ'@n A corgerpending rroselinksd palyaies Examnle 410 Ahe $C samples

. Q V (o}

werl QIR g it ot UF N SO} deitchl 19612536 S 4Eb
Sedanerta | im_imlwanixmswllécublﬁeh conpt: '.':Biaﬁs gtild atl;]\falﬁb‘hm@n@eratures \avas

ol ymeric stabiliser ving a hydrophilic noiety and a
eva%faﬁ Sptiermune issl?’s}l% 9? th1syrRensiensgnder these eanditionss As the

. . e .

condnlilorFalERRfr: fokq GeARa kTR Gcte Welllali peachogat which
the suspaisionovesaten touffuctilatead famograss fledpaidss-liokingsitigebdiye

cross-1jnking.r tions and 10 (ii) reacting said
polyigFis susthedant s TDLisoregpackibi trammsrating s whHabsE@Fvgation was found to
occdi‘%‘xt@gi@&geletftmlﬁggbﬂ(%ﬂtrgﬁons.USpended) in the agueous

phase~ capabl e of undergoing a cross-linking reaction
‘ with said functional groups; wherein the ratio by

wei ght of (a) the polynmeric stabiliser prior to

cross-linking to (b) the suspended agrochem cal is

from1l part of polyneric stabiliser to 200 parts of

suspended agrochem cal to | part of polynmeric
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15 stabiliser per 10 parts of suspended agrochem cal .
2. A nethod according to claiml wherein the solid is
mlled or otherw se dispersed in the presence of the
aqueous phase and the polyneﬁpc stabiliser prior to
step (ii). 3. A method according to claim1 or claim?2
wherein the particle size OLAIMS suspended

agroche is from1l 10_.m cr.o 20 4.. A net had
- accOmpkt ? NBRRGIRG ‘ihe\ﬁh’%q’é?/ HQ‘)BWH&P‘E"*@“%H@&B‘PP ICepIIpIgE an

r epz{c%%&%tz(ﬁ‘%i%)é’ onldiin gﬁ@s@éﬁﬁ'all? 26 Wb @ik o anf& dolvént fivin suspended

ere n one epresents he residue o
an theteid @t spgrochentiqal asldl dubetantidlbringolutdp tire sadd bgueotihphase which
residue of a termnator group; RI, Rand R2 are
ind‘é’é@?ﬁéﬁtly Hor methyl; Xis a 25 hydrophilic

U064k SR AN BT oot

fr Om’(bfét}t oy @olﬁmelﬁshﬁg ¥ plurditp bf vinglié nonvdeBlndtdethgdexchmively vinylic

t he val ue _of is fromO0.10 &o 0. 90 ndh,e+f,+g )
equeptess o they bidrabiscd RROUGRGH st somept whighsgntaip dinctiopal groups

res ké b ang® A met hod

acc% ng)ff%lgdég‘%lglﬁ%g%ls%lere acﬁe value of e is from

0. 0@5 t Orefctfy, saidrlmlmémmstatﬁﬂsanfmﬁl dre dr moure SuiBtantes @nthined
-41 .. A.net hod a&cordl ng to claim4. or 5 wher e *

re p@mlmﬂ% of fspender Higdh %?qvgomﬂraaﬁ bl of unfereainga ospy-linking
S a'dl%aétﬁﬁﬁ Vglﬂ?sdq@ﬁlntcﬁgﬁdl g{'dﬂgg awﬂé%mzthé)ra%% leﬁit%f G)itBe Folymeric

IC group s from G

aI ksixbahsﬁrpebhtpl eos-lgikyroto, (b) the ph@nycﬂ@b@grcpxﬂllem&tah isl feore 1 part of
lyco ol y(acryl am de) oly(v rrol i done)
go?/mlweﬂgwgh}ilwﬁo 89@13@1}5 %%asgeme %grogh%ﬁa?al IqApart % offpolymeric

{%%dﬁsaésgglfg?%ﬂsm{? ﬁ)%fl a ch icall Ky group. 7. A

to a one 0 aine 4 to 6 wherein

. eaCA rﬂéthédlﬁ:ctmilﬁgsto claim 1 wherein the solid is milled or otherwise dispersed in

the presence of the aqueous phase and the polymeric stabiliser prior to step (ii).

A method according to claim 1 or claim 2 wherein the particle size of the suspended
agrochemical is from 1 to 10 microns.

A method according to claim 1 wherein polymeric stabiliser is represented by the

general formula (I):

X L Y

e f *
R1 R2 9 o
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 0.01 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.

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

of fis from 0.05 to 0.4.




10

15

20

x LY RL 110 Rand R2 independently corresponds to

one or nore nethacryl ate nononers, an acryl ate

nonomer or a styrene derivative. 8. A nethod according

to claim7 wherein -X is otlcarries a hydr ophi lic

nmoi ety 15 X selected from-S03-; polyethylene glycol .
opt inethat laycoedidg cagpimt 4w & whekeiCA reprisents the ©EIIME ¢F a fydrophilic
salt thereof, c; rb%yge&ai ne:; sul fobetaine; and a
q@ﬁt@ﬂhéﬁ@sa&iﬁ%ﬁ}lﬁ S1@g QMU R33C- wherein each R3 is

I ndependgntty HTQr Cr- al kyl or -CH2CH2OH and

wherein-L4 is,0r carriesia cross-I|inking group
L' sel ectte/f <OH; H; -NHA where A is hydrogen or
Cl-C4 alkyl; a -COOH qr a salt thereof and -Y is or

carries 20 a hydrophobi g nojety Y' selected from
-COO(-SI{CH3) 20 ),, . Hwherein nis from3 to 20;
- CO O pol ypropyl ene glycol; -CO O A wherein Ais a

Clystfeddn 216 % hy8opkific gréiptleRated)ongORUPC, alklyyroyyetioatdelycol,
group, aral kyl group or alkylaryl group; and - HB

wipheyloxyBpalgethyl @5 gyl paky(acrylaniise), poiz(viny]l pyrekidarsy or
accor di any. one, of ai 4 1.0,8 e '
S é]og)&ng %% Yl&&% e(tﬂeg) 61?%-5&3183?1- or ADHW?:I%[DSABS @rﬁge}} or CitoCy

Haallléj\#rg- SO3 00 HOOOO0O O S03- C2H and n Me s
ern

l i ndi cates the average degree of
pol ynmeri sation of the polyethylene glycol chain and

is from5 to 100. 10. A meth di.
e achorgingto ey ané vf Fene SR Ch PRGN BEPaf

and

independently corresponds to one or more methacrylate monomers, an acrylate

monomer or a styrene derivative.

A method according to claim 7 wherein —X is or carries a hydrophilic moiety
X’selected from —SOj5” ; 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 C;-Cy4 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;-C4 alkyl; and -COOH or a salt thereof and —Y is or carries
a hydrophobic moiety Y~ selected from ~CO-O-(-Si(CH3)20-). H wherein n is from 3
to 20; -CO-O-polypropylene glycol; -CO-O-A wherein A is a C;-Cp2 alkyl group,
cycloaklyl group, alkylcycloalkyl group, aralkyl group or alkylaryl group; and
-CONHB wherein B is a Cs-C; alkyl group.




10

10.

0J" 0 0J, 00JI, O HNHHNH OH 10 -43- ©OOOO0OO
OO0OOH OHO O CX2H and n wherein n indicates the
degree of pol ynerisation of the propylene glycol and
is from 5 to 50. 11. A netfdd according any of clains
4 to 10 wherein -Y is selected fromthe groups OO O
O~CH3 $/12 5 OOHand n wherein n indicates the
degree of polynerisatian of the_propyl ege glycol.an

" SAirhghad adkprtiaganyone ACkinndd 8 NHER mg 19 18] 57 e groups
wherein the polyneric stabilisgr has a hydrophilic

noi ety, a hydrophobic nniety1§ES a noiety that
possesses reactive or crossgj Wng 10 ability with
respect to the one or nore Substances contained in the
aqueglls phase of the suspension d capabl e of

un@er goOng a crosg!%inking reactionf with said

functi oal groupopahd @herein the hydrophilic noiety is
deri ved om one or re vinylie/qo nmers sel ected
from 2- (N, IN-Di net hyl - 2- met hacryl 'oxyet hyl)

anmoni u ~hfnoic acid, [2-(trimethyla ni um et hyl

met hacryl ate| sal t; g~ N

3- (N, N- di mstdj@%- N- ( 2- fret|hacr yl oxyet hyl ) SO,-
amoni un) propyl - sul phonic acid, the sodiumsalt of
nmet hacrylic acid, nono-2-(nethacryl oyl oxy) et hyl

succi nate, nono- net hoxy poly(ethylene glycol)

nono- net hacryl ate, styre ﬁylfonic aci d,
i O
)\ - CO,H e
0~ "o SO H o4 n

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

chain and is from 5 to 100.

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

FUE S
S

NH,
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11.

12.

4-vinyl benzyl trinmethyl anmmoni um chloride,

2- N- nor phol i noet hyl , 2-net hacryl oxyet hyl phosphonat e
net hacryl ate, 2-acryl am do- 2- net hyl propane 20

sul phoni ¢ aci d, nono-nethox§5PEC>(neth)acrylate,
acrylam de, vinyl pyrrolidone, 2-sul phoethyl

nmet hacryl ate, 2-acryl am do- 2-|mret hyl pr opane sul phoni c
acid, quaternary salts of (yrr\eéhyl am noet hyl

nmet hacryl ate (DMAEMA) and @ - di met hyl am noet hy

acryl ate or DMAEMVA at acid pHs,

2-(trimet hyl anmoni un) et hyl  net ryl ate iodide, )\
2- (NIN-di met hyl - N- ( 2- net hacr yl oxygt hyl)

mgéA\@ﬁ

a et hanoic acid, or styre 4,0ul foni c gci d Q
reacti ve or
5 one or nore

and whefein the noiety that possesse
cross-| ' il [ [

vinylic noners se| ected from 2- Am noet hyl 0O
nmet hacryl ate, 2-(telt-butylam no) ethyl nethacryl ate, /(H
2- Hydr oxyet thaoryl ate, 2, 3-di hy8Raklypropy! n

nmet hacryl ate, the sodiumsalt of nethacrylic acid,
Mogigerdin iBdidaes the Ak wf polkivlerisdfioniof @diespropylene glycol and is from
poI y(%oopyl ene glycol) nono- nethacryl ate,

29 Woet hyl net hacryl ate hydrochl ori de 10

N'A %eﬁmdtna%%rﬁmg %15’?& Qﬁﬁflé’ k ?dTl %hgﬁég‘g écge% from the groups

4-"am nos I SO- propylamn yrene,

4- N- (Vi nyI benzyl ) am nobutyric acid,

3-(N-styryl net hyl - J\

am noet hyl am no) - propyl tri pet hyoxysi | ane o) 0O
hydrochl ori de, N (3-neth | oxy- 2-

hydr oxypr opyl ) - 3- ani nopfbpyl €xi et hoxysi | ane;

2- met hoxy- 4-vi nyl phenol , 4 | nyI benzyl al cohol ,

4-vi nyl phenol , 2, 6-di hydro /re I-4 nmet hoxystyr eneg(
15 3, 5- DGIHQ-4 hydr oxyst'yr H

2- hydr@xy P et hacr yl oxypr opyl ll‘|r| met hylg  anmoni um N
chl oride, 3-chloro-2-hydroxypropyl nethacryl ate,
3 \leym‘cmxmpdmptyig thendeiva of polaterisation of the propylene glycol and is from

{)(V,Oo{ oxy- 3- phenoxypropyl nethacryl ate, diethylene
al ‘mono- net hacryl ate, 2- methacryl oxyet hyl

gl A %ﬁ&pacc%fﬂgt th Qialﬂqtvhﬁglﬂ 't}fét;%tlylﬁé}w Qﬁlﬁ%e@ R8s a hydrophilic
2-nmet hacryl oxye ester, 4-hydrioxybutyl

rrantma@r, ¥ Ihadmphcﬂnhmm}xymi mpyollet)’z thahpedsessesleattive Oa@rq;sb-lhoklng

i B B oA e
'thQ séspeddiBl Wa}ﬁh‘tﬁé ¥¥ ﬁﬁ(ﬂ:\‘é&lﬂé‘ﬁ bRkalifkink téath wiBGhid

i mnated derivatives of these npnonmers once
p oﬂu;wtmnalsgmup ghd/whegin th¢ hpdrophitic ynaety i @&rivcwﬁrmgl one or more

COMSShen o SESLLKE LANCH! anal, O uDs, B LaRELL R

| SarfhabAMRTethirR 298 QftrifRig AN ilis)ethyl methacrylate salt;
3-(N,N-dimethyl-N-(2-methacryloxyethyl) ammonium)propyl-sulphonic acid, the
sodium salt of methacrylic acid, mono-2-(methacryloyloxy)ethyl succinate, mono-
methoxy poly(ethylene glycol) mono-methacrylate, styrene-4-sulfonic acid,
4-vinylbenzyl trimethyl ammonium chloride, 2-N-morpholinoethyl,
2-methacryloxyethylphosphonate methacrylate, 2-acrylamido-2-methylpropane
sulphonic acid, mono-methoxy-PEO-(meth)acrylate, acrylamide, vinyl pyrrolidone,
2-sulphoethyl methacrylate, 2-acrylamido-2-methylpropane sulphonic acid,
quaternary salts of dimethylaminoethyl methacrylate (DMAEMA) and of
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13.

25 nononers sel ected from nethyl nethacrylate

pol y(di net hyl si | oxane) nono- nethacryl at e,

pol y(propyl ene glycol) m)no-jr:%t hacryl ate. 13. A nethod
according to any one of claifis"4 to 12 wherein the

meric stabilizer is a randomgraft or conb
p‘Zinyﬁhﬁlanhm‘th}@ aery P MOHIM AL SR RIS, Agimethylammonium)ethyl

hydr%ﬁqf" iR R MRS Rspble SRS ABfagiribnt Rthanoie

g9l el dr ftehdd-saIEmeae@ of pol ynerisation (DPn) of
5-100 such that the nmoieties -CO-Z formthe

hy cind pHietdi tHeamorsty thdt pobsessea mjmtrvgmacfrpssdml@@gmblhty is derived from
opol yners and.t he renai glﬁtg ?ﬂl ts formthe
hy PSRBT BRI BORRRIREL 88 Cont ai ns ¢ he

cr @sﬁrdlﬁcfélfﬂ 916%'01%11&’[@32 ttert- bﬂé’lan%ﬁo) &hﬁﬁ&ﬁ&rﬁﬁféoﬁlﬁyﬂﬁ)xyethyl

toclaim1 erelnelsfrom , I S rom
0. Gdethaprgaté, %dhhsglrmwpfomhn@tha@rylabe oh@sodnsn sgit elnptbdcrylic acid,

di 2 .wh h
ol Emsagyioy ey iy iy, dek BB Py LR s ed
of Iﬁ'etﬂé’cgﬂ; eI bR fnethiohykite h?drbéﬁlGndieS conpri sed of

1
a drophile, which i's a residue of thé initiator of
f OrNF(f’ am(ﬂdp)OIa’t)ﬂﬂbﬁfacuédmdn hgdchodde, alﬁm‘lmpStarene 2-(iso-

ORISR B ey s At s g, 3RSy rymetty-2-
hy Cﬁhﬁﬂ&@ﬂ@l&n&bﬂ%&p%hﬁﬁtﬂy@xféﬂﬁﬂé hﬁﬁ@clﬂ’(gndeal‘l’d@%&hﬁéryloxy-z-

sequential ly copolymeriséd units (-
deﬂlydwypnmpy:ll)-érammomgylmmymanen akmqﬂgoxyr&-vslylphenol

o by R Menats b anepel Aol Gamiiei4Rg RSy mene
O 23 3. erﬂetQO)@UQh%l‘%x d}%ﬁé) ZQ{a/dﬂ)x y-3- rﬂeﬁlaﬁfﬂﬂﬁyﬂymp{?ﬂ trPnethyl

15 177 A method according'to any one’of
pr anﬁdmmgmcdhmrlds hklosi- h—h(ydt)oxy@mpyltrhﬁhacealateg Y-dydroxypropyl

funct'o g on _t ol ic _sta er .is
hymh ot oy oo S bt SLF By lycol mono-
Nt
or BB BB B AP ap, pprtcon

rgoimg a cros
f uremiethnedyloyyethplsestn, 4—h$irpx)ﬁyatgé mathacsylatoj 2-hgdrpxypropyl

swtalereactlonprtne I sqcyana n ester.

an & gaﬁrﬂéte LT iR stﬁgla Tig a@lﬁy‘i Xingfbenzoic acid,

tri \B‘E:ee{l W}&I)ét hthalat

gr aﬂ%yon t Crﬁ&%%ﬁ?@ﬁ“@%?a f(g 2‘?0 n:z)g(g -C(EI\IIil—el\gﬁdem Rﬁzd e
i s itagaicgeid oo immated &nvﬁ#eabﬁﬂies@monmnem baccspxﬂymalmsad glycidyl
di ssol ved or ﬁus pended in the aqueous se a

capmsiiacsylats falpWBegr i L repsiie ﬁ%@ctw@a SR by reaction with

alkylamines, and wherein the hydrophobic moiety is derived from one or more vinylic

monomers selected from methyl methacrylate poly(dimethylsiloxane) mono-
methacrylate, poly(propylene glycol) mono-methacrylate.

A method according to any one of claims 4 to 12 wherein the polymeric stabilizer is a
random graft or comb copolymer having a hydrophobic backbone and hydrophilic
arms wherein R'is —H or methyl and -X is a group —CO-Z’ where 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.
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14.

I5.

16.4

17.

with the said functional groups on the polyneric

stabiliser is an isocyanate, an 25 acetoacet oxy group,

an al dehyde, an acrylate, a vinyl sul phone, an epoxide,

gl ycerol triglycidyl ether] 4§rycerol propoxyl at e
triglycidyl ether; trlnethylolpropane triacrylate;

tr |Armdti3dd<ﬁcp<prdp@19 cpimddxwheaeie etis franrl & @5, Gisdiom PP1 to 0.4 and

di al d cet oacetoxy) ethyl acrylate and
1,45ﬁ§?é%5469039acetoacetate or (c) when the reactive
functional group on the polyneric stabiliser is an

acid reactive 30 group, the substance dissol ved or
S u&‘pmﬁﬂﬁnﬂ dcnording ta@uy ousofpdlaiss Aalnd anlgm@néheopolymenc stabilizer is a

I h_t
ﬂﬁ?mgygwg%g@%%#d%%@ﬁﬁ g0l bl s Sorppised ofa
gtﬁﬁc & rlg@h 2 xrebﬁh@ §f @ iR tiSdf HPHhMaqf) as dfined 3n clhim 6

Ing to claim 17 wherein the reactive
f u nmﬂrcm Rdlydgpbilie wit (1G,CRN-y aeddfned imblain 4 evaid kydrophilic block

hydr oxyl..or thi ol and th subst ance_.di §sso] ved

o7 enitasiiatio e G AR s PG bRy O
u nds%g%ltlg @o &idell ﬂhit@@CHﬁ@RBYg s dMiddl ihR&iSA £hd cross-
funct'i ona ps on the polyneri¢ stabiliser suitable
r eduﬂmrtgwummr(t@iéj@b&?m%) andéfsed ymclaine 4wher ei n t he
i socyanate is selected from m phenyl ene diisocyanate;
1- chloro 2, 4- phenyl ene diisocyanat e;

' I
3 3A ﬁ%ﬁc@@mﬁg %I 3é1 r?y\?rlzégéei}i L Seg%%/ %fnfa is from 0.2 to 1.0 and the
4, 4aﬁmnfgyf$dhhh3(2ﬂnkﬂﬂylphenyl |socyanate);
3, 3" di met hoxy- 4, 4' bi phenyl ene dii socyanat e;
2,4-tolylene diisocyanate; 2,6-tolylenediisocyanate;
t etzé HERA W cobrathe tB1aRYERY bEME pﬁécbﬁﬁg ¥BRAL FhedefiPPhOr One
I socyanat e;” hexane-1, 6-di | socyanat e;

t et(@@pnetwiydngthe reayh*emﬁandmorstbglyoap andhe polmerioftgbibise is hydroxyl or
dllﬁg) nate; toly ne 2, 5-

the substapre (_JL Wéﬁyﬁ}‘@%@h&g‘ﬂ‘ ﬁ gci}%;ﬁg& ghase and capable of
?g L%ﬁﬁg@)ﬁﬁﬁg %ﬂ;@?@%)eﬁét%ry\’vﬁﬁ fhe%aflr ﬂhétﬁﬂsﬁyﬁﬂﬁf}seon the polymeric

orone di I socyanat

pol syz(kﬂ]ﬁsepylhmbm rghqtmlp)artha’syd anicoadatd] ansstey,canadpexide, a
term nat ed; 4- hut.anedi ol ) tolylene diisocyanate
t er‘ﬁY‘ﬁX]tSlé]@horle <sf aié.*/%ﬁr? 1¢alysidat gbericine:

8 S IR, At e

oxi wikereia-AlisfHydaygenet by, en€4akiyligjoud, ¢l sublstasaadissobted or
1 4-di i socyanat obut ane; 1, 3-phenyl ene dij socyan Dgﬁg .
ke awqogae%ﬁﬁ ang canabl—mfuf ﬂFgEWIadﬁ%%@a} reaction

d| "’?’{ﬁﬁ“%@d?m 1 éjt E&em{djﬂlhlb @%ﬁ;geﬁig skabilfefis an isocyanate, an

4 tHo@fmeéﬁeymegrhmb -ai1 ,aBdehhdy) h acrglald) a%nﬁﬂﬂpﬁﬁﬁa,tz&i epoxide, glycerol
4-chl oro- 6- et hyl -1, 3- phenyl ene dii socyanat e
pol tylg!yculybqbgrn 8 @p} propoxylate triglycidyl ethér; timethylolpropane triacrylate;

trimethylolpropane propoxylate triacrylate; glutaric dialdehyde; 2-(acetoacetoxy)
ethyl acrylate and 1,4-butandiol diacetoacetate or

(c) when the reactive functional group on the polymeric stabiliser is an acid reactive
group, 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 is an isocyanate, an aziridine or a carbodiimide.
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19.

20.

I sophorone diisocyanate term nated;

3,3 -dinethyl -4, 4" -bi phenyl ene diisocyanate; and

1, 3-bi s(1-i socyanat o- I-net‘xiethyl)benzene. 19. A

nmet hod according to any one™f clains 2 to 18 wherein

the substance dissolved or 25 suspended in the

adlSeo usA plettod agemddingpe blagn df7 Whmlﬂ thsiraeptiye functional group on the

cro -1 i nki ctlon i s 0.t ueous

OB T BESRLTGiP g the GRS or

t ResRhe&ERli tRdadiledhdPhadh @r[cﬁ‘d:a!ibabl@ ®f BRdPEINE 6 crasb-diRkinigSedction
Is prepared by atomtransfer radical polynerisation.

3 ovumme s@d ﬁmtlpaaltgr@unsaméh@ Delyest siabdisprpuitabla geagtion partners

S UR8% SARRARE MRS e RS RANER, HFES e meBichens dilpogyanate; 1-
t rbﬁlo‘fb@?ﬁ#ﬁén%né 811§Jc§lﬁialté ged-rdth lbﬁbléﬁé BfrkbSanate);

product a polymeric stabiliser havin

a
hysoﬁ dmlmthyl€4 mlphqnylmd dasdvymm)hé bn@thmr@by%amthylphenyl

ey sy Gahe b s AR 2 14 Pilbfanate
pfpéit&ﬁylémeﬁkodyﬁﬁaé {S@ARetRY1-AMM-5iBh &BMRidiisddyadt;a80horone

gr oups” capabl under goi ng cf oss- 1 i nki ng
nuitisecyphate; lmxame- Lé{tﬂmmnatemetraamhylmywd dilSOC(yanf)te ané-

céglg(fﬂrng FFoRREr GRS &5 SrBepin e At redial o Phmyiene
( 2 ugct){?}éﬂa{“t %L:thgf R Q%Pflt\é@ﬁﬂﬁéx{é 1 Jf'%lﬁ@cérbﬁ’at@bén%ia%t of

sta i'ser  prior to éross-linking to

( h))oly(isbm(ﬁum&hmdeﬁhxmteb iplyi(propylene glypal) tolyfngHydimso¢yanate

by b SRR Bl P b

S Qiusgcya&;looctane, poly(hexamethylene diisocyanate); poly(tolylene 2,4-
diisocyanate); poly(tetrafluoroethylene oxide-co-difluoromethylene oxide) a,m-
diisocyanate; 1,4-diisocyanatobutane; 1,3-phenylene diisocyanate; 1,4-phenylene
diisocyanate; trans-1,4-cyclohexylene diisocyanate; m-xylylene diisocyanate; o0
dimethyl-o.,4-phenylethyl diisocyanate; 4-bromo-6-methyl-1,3-phenylene
diisocyanate; 4-chloro-6-methyl-1,3-phenylene diisocyanate; poly(1,4-butanediol)
isophorone diisocyanate terminated; 3,3’-dimethyl-4,4’-biphenylene diisocyanate;

and 1,3-bis(1-isocyanato-1-methylethyl)benzene.

A method according to any one of claims 2 to 18 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 one of the preceding claims wherein the polymeric

stabiliser is prepared by atom transfer radical polymerisation.
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-47 -

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
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 from 1 part of polymeric stabiliser to 200 parts of suspended
solid to 1 part of polymeric stabiliser per 10 parts of suspended solid.




