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WD 2007/ 072052 PCT/ GB2006/ 004912 1 FORMULATION This

invention relates to novel m crocapsul es which
woaopvarsis2za solid water-sol uble, biological |l yratiGBeeos/004912

conmpound di spersed in a (nonh-continuous) matrix which

is at least 5 partially solid and which is distributed

t hroughout the m crocapsEORMUBAUI@KOCesses for the

preparation and for the use of such mcrocapsules. In

particular it relates to a product conprising

TRIET Rsle ' rise (a) .a

pol ;ﬁgﬁ c §%§S}@th%éh?§§5%s¥%§g?%%g ik p@ﬁ%‘ﬁls?lé%g[at(ef"f(’lgble’

belppigaligrativh eminpaimdiiismesed éla (onacomtihhbug) aehix Whi)ch@shat Jeast

[- i i sci.ble liquid characterised in that the
iy foﬁ‘g ?‘%ﬁ%?‘é‘a{bﬁg Trghehan: Birsmiprocepsudasganst arogdsees for the
poeagdtion HH $61 the Bsd dﬂﬁb}gmi%&a@%é‘s? S B REN AR 10 B roduct

been in existence for a nunber o yé)ars.,
CRIPFEE Py trosapsulea which them$adteg comprises, especial ly for

N F e i nks, chem cal reagents, 15

(@ﬁﬁoﬁg{ééegu(??hggr éﬂd flavouring materials, and nore
(Bspect ahich gtpeicbe®) £alig agiddBbmical difpReidG] i i ]
bact sui gl des e Al ag! her bi cifd%%gégﬁi&q?ﬁaé“i‘ PR D 2 water
RN %‘Bg&b%fﬁ%t_sm'fér%hﬂéfhedn@nms digiributed mov abstimmyslye
ROt & valerdmthiden 30fe Of appl i cations both in

crop protection and professional products outlets, and

may be applied 20 via a variety of nethods such as
application_and as seed

.0l i ar rays, soil
MiftobuRREM Sloek Bt bita £ Bisaceuior S uamer pttass dMicsacapsules
hofe 4 ReicBosARHE Bl eq.1 V8l Lred

D AR BE R fealally ToR@nfiith Bestthich Genfbal RERLIE]
Phsyrmperpiissls.dinvonong matstiatseand momi edpaiallyeirathamicy, 8168 is

fil r ent s .and..as seed. treatnpent s (anongst
'gg {ggedre%’)b.eﬁ%g‘% {aﬁg’ é%sr?ﬁ%‘f)g?sagerg%cé‘,{es é‘@&g@@?ﬁ cal products
are subject to a range of environnmental factors which

1\/J:iesult in a reduction in efficacy of the fornulation,
I Aercarspied foraptatigngol agrecdhiemipal s manbe exloitedrin ahwidayange of

. 0 i nati.on rai nf ast ness, and .
e R TS o T
vigp @apety oif ouettands puchusdolidrisptags t 0ilspphcd s 288 as RR8d TRStments.

Lcrocapsul eg of this invention are useful for
S fRaTR TRy SR thetelatserieplhe pEmReerBiohi e be controlled over a

deiécBperal ofpe éﬂdthagﬁpgﬁ!:a{t%né%riWe%d?ﬂﬁg@%ﬁl% N&hfiol €
bi.aol ogi cal |y active conpound I's a ’pe i'Cide ?

tenyficidehsvridral jpraysntirbireatpents hudbosdey tres@ients G@longst others).
controlling the release into any nediumwhere water -

is present, eg. release of pesticidally active

In competislust Mggodh@inlical prbdfetiaf QERRE! aer%ngé ?f e%‘(fﬁﬂmggﬁtgl factors
lﬁg{tl clul arly useful for controlling the Telease o
WHigh &g atsdvstrdo sHieer p{ibe dosndeaen ichiling run-off and leaching

from soil (which may lead to groundwater contamination), rainfastness and wash-off from

seeds; water-soluble active compounds are particularly susceptible to such losses:

The microcapsules of this invention are useful for controlling the release rate of the solid
water-soluble biolo gically active compound, where the biologically active compound is a
pesticide [agrochemical], and are particularly useful for controlling the release into any

. medium where water is present, eg. release of pesticidally active compounds into soil. |

The microcapsules are even more particularly useful for controlling the release of water-
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sol ubl e pesticidally active conpounds into soil with a
hi gh noi sture content as a result of heavy rainfall

wonR0EcEssi ve irrigation. A further advantage PETIIB2006/004912

such products can al so reduce the anpunt of water

sol ubl e product that is |leached to |lower soil levels
dofubleppesticidally etk lcompouurdsiigatsdid Mith% HBMEMolksaSs cHM¥nt as a result of
hiencl udef @ﬁpl i cation,of, thgsfe products in _crop

5P O SEIFORT PR5PSY Yrorggatiops A fytthes adyaptageds that sieh etadvicts can also
16120 $hd stk 8RFateh %lﬁﬁﬁ%%dﬁa Yhkt cfgﬁ B BINGE: ofl 1SR4 by heavy
use of such a product to provide ﬁ ong termrelease
refllagtiaigationcs in specific market sectors such as

control of termtes; use of such a product to increase

the period of performance on turf, 10 when fornul at ed

Suoly esda esiayinélfdé SElichliGEh@S pRodieBAH Ly RbtcBR fofthe use of
directly to turf 'by an appropriate application net hoa
InsqefiGiiRs am vegetaie prope ts) exdenddhe perfiirglandesafial odiict in soil; use of such

S AU Rong PRI te PR SH o2 R e SRR 88 such o

comter] of cpmitee dis@of aichta@reduot RUne8EheGROPIRIh WetBrmance on turf,
?ﬁg%o r anf inerts tao provide efficient coating of

% @E’é%‘%‘? tosethgawith ferdlivers 28 persaetorrppindoirastly g turf by an

a#)ﬁg?ﬁht% h%ﬂfchﬁ&l IREHHYAN wARRAS 'tﬂézn]sgtéj%rgg Fo @éié Eé’]nvg}soog iirrigation (as

ast i eposit may be required.
C‘Eﬁ@oﬂbfrﬁiﬂnib)jbdmml f—?{ﬂll‘@ﬁ); mge Olﬁsﬂﬂﬁ:l hu !pgddlucﬂ:s ﬁgr ti&é pﬁué‘cﬁioﬁfbf seeds
rpocapsul es. (for ex e.as descrihed in chapter. .
Wﬁgrgfa%ﬁ%‘%f‘?‘%ﬁ? Ve3¢ éPngggd@l Ppﬁipéﬁa@dfl?féﬁwtoﬂg‘éﬂg% efficient
cqtibg oT el seedsamsl] ieTRhch a VAR pRRNe 2 lgiger%’s‘%ilﬁg residual deposit
gechnology_of 20 particular utility for the
watre adeng lstingdeppsisgrodhesduéatls is interfaci al
pol ynerisation in which the walls of the
m crocapsul es are generally forned of polyneric
Sewatat téchholpgies aeadmmionAkiely BEFdisahdedn if BRGIrbARHMRIEN
referq takes place at the interface between two

bl
IgRocags e%ﬂ%%raﬁ?qaplpger@sa&a@&ﬁg 1 plagpéer 4ref “fontrolled Delivery of Crop
R B86n MBSl ' Thu h e
L ot T 2 hal Pl Eond ool Bife FH jectplqey of

pagiicudariutility foatler creapdutition of 28robhanniosla psinteeBiciahpsifmerisation in
the o spensi.ons of solid

, ' [ [ h , (
i Hisaralts dthe WiceoRBlnish Erea R B mgh AT ROl BKYe Riieri produced
byl d gplislehiation géaeabh Whadhi fr¥Rr HAROHS Al ?%égggé‘f‘ﬁ@{a &vlen two

as described in patent 'docunents 951
Phasesousyelly usamrggsnbase pud USatdonmBEETible theniopitasat Shas they may
bWl Lnear ated herein reference). 30
oo b L R R Bt el Glkep PG o

bi ol ogi cal |y active conpounds are also known, but in

Mt hese the hiologically active conpound is generally
reeepiulesdviinh Gerprise, g} thy ojganis phwpe shtplcasiged efsolid hidlogically

achife @MERRBH ﬁltérQEhic V6 &R04f IQJLEQ %?ol&ge{ll%%ggg écg)rggguln%s are known
(e.g. as described in patent documents WO 95/ 13698, EP 0730406, US 5993842 and US
6015571, the contents of which are fully incorporated herein by reference).

Processes for the microencapsulation of water-soluble biologically active compounds are
also known, but in these the biologically active compound is generally dissolved in water

or a water-miscible solvent prior to encapsulation.
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3 It has now been found that it is possible to
encapsul ate solid water-soluble biologically active

woaopgaards whi ch are di spersed in a substanti abPCy/GB2006/004912

wat er -i mm sci bl e phase, in #ich the biologically

active conpound is dispersed in a (non-continuous)

Fes now hbdrcound that it i3 pusibleparehtshhitesolil dragdoMBictologically
distribute %@u%out the mcrocapsules. 5 In one

SAVE CUHpY } #8 dispersebinawhsterrallywasersimmiseiblophiase, in which
the bimRekivIR Rfvé BéBsbSHAAHAk; yperisation of van. .o .

oi | -in- vvalt%,el_r ‘e]rmlnzlis ou% : li?%lsga%%%ﬁt%ﬁié&g%nﬁ%uous) atrix which is at
Igast pprtigBy sadideandi whiolyisahisttiputed dtromhounthe middocapBules.

di spersed wthin the oil. Surprisingly, in this

invention carrying out said interfacial

Inohy peiticsiat E@PodigRH, H (han-t:alhﬁﬂueﬁﬁ%%ﬁie isofogg?&égi'a%ﬁ?ﬁterfacia1

(non-gontlnuousLinatrlx 10 which I's stri
tAEeR of aveoibrincWelenpulsion, inneltibie thetsokid waedrgluble biologically
LESd bk .nterface, as. is componly taught in .
SRR el MR bR RS BV SpicinBi PETE WHFERM ggying out said
iterfov@rpobyreerisation heuldia s fimbti GNSRDSBE @81 2bn uous) matrix
%ﬁaﬁé Si.on %{ solid particles within a m crocapsul e
% 15§5ybyted treughpwl the aiisraeanisulas.irefher then béing restricted to the
hﬁwﬁﬂdhyﬁkg&nﬁﬁﬁl LR in FHer a stabl e suspensi on of

the solid in a su%s?rgrll%?{ael flrégter-i mi sci bl e |iquid

nmust be produced. |If dispersants or surfactants are

hey. mu not.interfere with any further

T%?%%fe%%egg%&m ?%%W%licg ﬁmlﬁ%léf‘do‘f‘?ic%foﬁé“erﬁuéﬁ’eééfabwpwlaﬁon ofa
sBPeBsr0oitiolid phitRIEHERENE hBroB3shcHE A oo $¥9hRisati
to produce s?ab[e, wel | disggﬁgeg %?%p é@%& g?p elisation
oh#bpiby-waler ymabionye substances, it is preferable to

have very small droplets of liquid dispersed in water

so as to present a high surface area of the resulting
Fiithy, osablessubgsision@f feadU en ¥ Sibst-SHRIY wllePPhBhiSible liquid must be
quU|r3€.h|%h shear forces which would 25 tend to
prgficed. dbdisparsanicorsyriastants Aty used.rtheyomyst nohaterbire withrangnfurther
1BUSERQT gt - ly required to
pachievecggggéﬁ{spe%gﬁ%%mgﬁgmggéﬁﬁgﬁdropIets. Thirdly,

the presence of one or nore surfactants may nmake the

| et system unstable and the phenonenon

i dd
SRR B8 L RbRRT b i TRote 10 Pt topogRes it veridippersed

dr8Pletdr Tpt Bloo gl Rt hibkiaftts it i s ol

_q%gq,u,si on. ,Foglﬁért Iy,1 t he gol is’drté sﬂé%% é%lioir}}la %}hgrysmall droplets of
ligyad dinqroadh i avaberesol as quiprgseng alhigibduefatoareh gf teaedubtinghe

R/ p rticul arl en emul si fying .
Dok T 0 AL Sl e 7a b hebnendbemsothigpould
tertl thlveedkadtwrt the deopdéts bﬁtﬁ§ﬂeWa§éﬁdh@ H8lid FoR\VseBpdiRIoR. Surfactants are

crhal | engi ng to overconme for the
usually required to achieve good dispersion and stable droplets.

Thirdly, the presence of one or more surfactants may make the dispersed droplet system

unstable and the phenomenon of phase inversion may occur, i.e. water forms small

droplets within the liquid; a water-in-oil emulsion.

Fourthly, the solid suspended in the water-immiscible liquid is liable to migrate to the

aqueous phase, particularly when emulsifying surfactants are used.
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encapsul ation of water-soluble biologically active
conpounds, and it has been found that nodifications
waneovoeepsered to the procedures described in paCEmMB2006/004912
documents WO 95/ 13698, EP ©730406, US 5993842, US
6015571, US 2003/0119675 and JP 2000247821 for the 5
@he hpsiiitatdf Grese hrobUsRas év&nﬁo&fchmén%{n g e SOLBE for the
e

co C{@%ds It has now been found t i'S possSib
n‘BSI' pref ma&qré‘ébl}?ml@l@gm}lﬁ etive nrpmpemch &l it Has been found that

H@Hﬁfcaﬁ(ﬁls%pé Ryuitd Ll oqgé ﬁrr%fxl:é{lr \c/:é? ﬁ)eg %qudé)gg%gnets %\?8 95/13698,

in a (non-contl nuous
EBWB(MO@US GPODIBARNTSVEiL 6571, wsdzmtymb)%ﬁsdaddhw@@b@wgzl for the
nkﬁrocg sules Moreover 10 it has been found t
?n[ggpsru 188 QL SYSRERSIE of Meatepiipiobiple egmporads.i ve conpound
can be varied over an extrenely w de range;
sur pri si nglfy very slow rel ease rates into aqueous
liybeH rovabesn fpwskihb IEiSQE]fcsmble&o pfteludﬂ%aﬁfro?@blﬂbs Whicl cBprise a solid
onfers us enefits to
‘%ggrd&’ ‘E‘HQ tﬁ’%‘ﬂ??&%‘lk’gﬁc M HOIFB@H}%{ 1§53ped i5a (ypa-qpafipuous) matrix which
is uf [eadp partibey baliduid Wiakh fshﬁstlflﬁ’ﬁtg@f %h?gta@é hgcroczg)sules Moreover

croca&ﬁ;les i's |nterfaC|a I on Vi
33 besn @ thas thel rsleass; ratoaftind bolmgicylly tttive coagpobihd cambe varied
on- cont.i nuous natrl

f
S e ST

postille ldesputh dire Woaengpliilstity d fGh&ebrhsounBETHID b SRR fuPBededits to
in the prior art. 20 The m crocapsul es

p%ﬁém 55§ g‘gﬂeﬁ@owyt he fol | owi ng net hodol ogy: Step
1- producing the solid water-soluble, biologically
active conpound with the required particle size,
Ongiverbivjtally techmigiuk ferghefonatisn ofsafdiini@ddpsMed idiRerfacial

apet er. ticle size of the solid is

pgﬁg“’fﬁgadl%n V%?%O%‘E}{"Wg% ﬁglfl 01y S\HeFsIngly; this estsgmtbggprmation of a
pelygier ofthiAR) Mat iy

SUI ta(t’ﬁa)El t he up }er i m ﬂtne}iivgsrdllmrﬁggt%%ltﬁgl\}/%}%mrr%l?gﬁlgrocapmes’ rather
thap b Flélglf??ﬁilfﬁﬁd @ Hterifaries asiis cEmmostyepught in thespenditng

the solid water-soluble, biologically active conmpound

in a substantially water-inmm scible |iquid. The
Thé qidrecapsulps mbgbaptoducedanis HO E‘Mﬁﬂ\tm% ﬁfetﬂo‘&%l l'id,

i.e.iit wll not dissolve significan quantl es of

the solid. 30 The liquid preferably contal ns a

Step 3 PSS AR nLARR @&h@wgﬂcef F NGolo 2Fca§9 tactl\be c%g%&tg)}elg% %Ng@] tge

but "which does not a he S
reqresl naéclewive rsuikign by henlﬂugq&nses@ NAI ity mzﬁgm%% Diameter

82006/ 004912 & di d into wat
VR BRGS S tiedisplbsoin néo?@é’;a%’élf e b i Sym and
N T Sbly SRy i Tle O3 LAk a5 T anc

Alternativ e procedures—o
evvmmoedsmbﬁbbﬁhé Qpper MighifisHiunt.i Ng 5 process to reduce
St g artléle size of the SO|Id wat er - sol ubl e,

B orsyircatng thecgoligevater-soluble, biologically active compound in a

substantially water-immiscible liquid. The liquid is preferably a poor solvent for the solid,

i.e. it will not dissolve 31gn1ﬁcant quantities of the solid.

The liquid preferably contains a dispersant capable of keeping the solid in the liquid but

which does not allow the solid to be extracted into the water when the suspension is
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conmpound, after the conmpound has been suspended in the
substantially water-immscible |iquid (nedia

wonbd7ing)2 Step 3 - a physical dispersion of tReT/GB2006/004912

organi ¢ phase in an aqueoussphase is prepared. To 10
obtain the appropriate dispersion, the organic phase
qlﬁﬁle@@d ao tg_@t’tﬂrh én atfhmu svhet ﬂmes,usm{n&ﬂ@n és;ﬁddeg ko grated) the crllisp ersant
i,spersing means is enployed to disperse the
l%#%éﬁﬁgﬁﬁﬁggleFWm?&@qggaﬂgous phase. Sel ection of
di spersion process and apparatus wi || depend upon the
desired particle size of the enmulsion (and ultimte
Hicseptively the msecediiss absens 1omsl Zuiay Ablveriedipapesfoining a milling

' [ Lcall hi shear. rotor/stator .
PR T e e hoHibiE e e o PR R R Roub e, Rolobi Rl e
compowri biter(thd Borfh@indhaybEnuesabS In MY buiRt _immisci
YC%Q be ,enqtééégpsuch as Cbmﬁgg'TM dissolJﬁ@égygﬁﬁ%ﬁ%mn&nbk
H Kﬁﬁdﬁéﬁ1 -for larger particle sizes and even

hi gh pressure honobgeni sati on equi pnent. Choi ce of such

equi pnent is within the scope of one skill in the
Stept3 — Apbysitah ispemieans thesy ghigc pise i ghagileay pliey isGRefiPed. To
oﬁ%i%ﬁ obtaint gudesire% drop| et (and correspondi ng _

At or 08 AT HPTER AISPFIEIOR) I preanig Rbassis pAded tadbeaquesys plgise, with

tabiapt AlsultableRepbrs22Q88n : i
shigﬁ shear deg?cg SO asS?gﬁgg%g?ﬁﬁéﬁﬁﬁggP%%%g%?ggﬁé?1nﬂm
aquEAEs phese-eSgerivine dispersivoapsedseapbapaciie)wisl depend tiftinnthe
Ao bout, . 1 t ouf 200m. suitably from

S8, PR Bl PR RGeirtigh e padsab sdie suiteble
mb@rs of aivpersingi is Sytpidadllayhi S §H¥h R staRor c(b_vﬁ;%gbﬂch@@ D1adMdory
Once the desired droplet size is obtained, the
Sifyesiony "Seaehinshivs smell dr Koirom VaMD p@rivgtsirbiitchtiarirbe@ns om be

j ifed~for 25 the remai nder, of the process. The |
o A B R SRS SO MBI i g el G piest particle sizes and
vieh Ol h0ir6@lteyhohtd deMRatf B g@ﬁ% S
esubé%%%&ialjy mé%eréynnisggﬁ?éqﬁggui nggém&nmﬁlswﬂMnﬂm
scapc@ipinglskilbia the apah switable Wessmidyet adydigh sheasdeqice b as to obtain

' . : |
R e e R R e A e

abbhiel ® dbdue200pinat AQDEIH]OnReABENDE Q@}l/ llﬁ’i%ﬁ Lh&h Qevibé So & 1o C?bi:ain a

the solid water-soluble, biologica active conpoun

desirefl dmpleptandicetresponding ofictonapsmeqranicpsidessithin theordgs from about
LAy .control. over t | ease rate of the
1 ALB8 Al SORLE ba® Bl Rl RE S St b tom et s ebou
502810 eh@#ebshitebIl/ e AR 844 98 &ut 50 EI.H? KNS %frﬁ% #% Hsirkd bfoplet
.conpound to that.of the mcrocapsules w | e
sizeyppltaingd, the dispersivaimeans :discostintedblQnly mildngitaadtgs rdqdred for
; : re suitably 1.5 to 1:20., In order to

th%‘%?é"f%d%? Rfe%gmpg‘%"&%sa |°\é/§"}“f“f AResg coaRTiEes Shy dgkpiotolee
bidogiesilisacpivasempisid susinkiad i BB Suikantllle M&E—%Pﬂéébl liquid to be
~which can react to forma polyner. In one pre1erre81§

eneapsyateAertParadiis dspeiibas ebgnedastepsitaail s The aljeests phase comprises

I i socyanat ..whil st the
“mggﬁggﬁzggﬁggée@gﬁ 5?%§&§%8¥%%§V68§¥n81anine and/ or
pol yam ne. In the situation

Clearly there is a relationship between the particle size of the solid water-soluble,

* biologically active compound and the particle size of the microcapsules; in order to obtain

control over the release rate of the biologically active compound, the VMD ratio of the
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where at | east one diam ne and/or polyamne is

i ncluded in the aqueous phase, this conponent is
wadded72032t he aqueous phase after the fornati ORCOGB2/004912

oi |l -in-water enulsion as described above in step 3.

10 Step 4 - at least one diam ne and/or polyanine is

Rt size of this @inipoiund mtherofﬁhwhﬁdr@éh su1bg MHObe fyPRally of the value
ueo phase, taining mld [ tatl on throughout.
ﬁ“?t#ﬁéju? CaEMS ]:115]&(61 19(}/’&1@&3}1 301 530 1@0hutes to 3

TRQdeE t&Bbthin thd ﬁnérBE ﬁiJﬁQ Qhéjct Hﬁ%}g n§/3f {h'e ﬁf]lejos&s phase must

matrix is conplete. g reat enperat u
C@é‘ﬁl@‘r eid qr mere nirgenianghich rcamrmbtau ford0&pdIgnab O onkSréRfred

uation ere roxi mat el y. equi nol ar anmounts
Odg%e h%?’égaﬁ’r‘fd) i 9?6‘?3p 18%36 d3st %eéiy 159%@@%?@ ang/gepolyisocyanate,
WIﬁBCtHth udREPRARIMHRIHsHt RE&IRE %@nﬁi@ 5@7&%@% ?19 CB%fﬂte situation

about 40C, and even nore prefera
velserat lewtong damine asidion golyeminetie ltmzluﬂl&d iretheegseanfs phase, this

DESIBR RS S B SuRGAR s 15 L RGH 6D ogpater et

a@d&cnhﬂﬂatmwemnﬂﬁpe preferably from about 40C to about
50C. Reaction 20 times in excess of 3 hours conbi ned

W th tenperatures of 60C or above are not

Sfe%mnﬂﬁ@éjs? ne Mﬁfhé:m gd g’%g}l%eﬁé%gg &0 tfi‘ljt :n?] gvgt ealgpjéﬂsmn

e encapsul ation o

theowghothe dgue(oulSpmeﬁzh@lhﬂaﬂﬁﬁﬁ naldchgithtiZOREARSA LS tilig ib I:ontmued
onditions are not suitab

t)g%:rallyﬁ%rn% qu&%g%u?sﬁ&?w fg@%@moé & eo(ponﬁpgtmuous) matrlx 18
chifiyiefd!t ITOR reaclidn tté?ﬁﬁerﬁtﬁl%‘i% g%ﬂeﬁalgpiﬁ r‘[li;ee{gxﬁgg J[n 08{]%% C to about

qf iciency (the water-so
6@ §pouthasituation smsmpprd)dﬁnatﬁm@;aﬁhélgr diedRRY @t 96 Srmanate and amino
resulting in excessive quantities of the active

EoYRHYG ﬂ?aesﬁlﬂfaﬂ@fréﬁﬂpﬁ gempﬁr@uterié predereldy Sroph alsmel 2070 td dromt 40°C,

arfgl ‘%:‘)r%g gnnogg B %ﬁ?l&;f‘%]or?na% ?8 Lfgg)n%%pg% .p (g’gs Slplslpeesﬂuatlon where an
excae dfdsdrganalOgiolups i PRALRL th@'?feé&ftloﬁ‘ tdRS AGANS Efe?eﬂaﬂlp{ (from about

whi ch_a nonomer 1s present in the disperse phase
34°¢ te aheePOfe, ansoryen mqli@pl;etﬁgablsétomabdlm%?ﬁ‘ to 4bo@t 50°C. Reaction

h ld b
iy SO SO0 0 s R ) e o o Typrabivis me o
remmmlendeﬁlaéﬁldh\tﬁnmﬂﬁm&ve bHééx 8@93%69312‘(95 gncagsulatkm} of sus%ensmns of

PCT/ GB2006/ 004912 7 for exa
Wapr-eplypleconmaunds (FEc2APBIM 19¢ lar%pﬁar@d&woggzz&&zy ) blhtek]yas been found

thAGk acr Cr.oss- 1| i

il 90 £ Y L BRBRNS S S8t b

mmnﬂph,a‘ctsehqr resdt hemroy bﬁt@sﬂ@ﬁmﬂﬁﬁcﬁﬂ@}h(ﬂ@éwgﬂey §d)ld}ﬁhty of the active
at e; {)earatl on of m crocapsu ein

t hacr
COWP"BB&% lﬁ%r AP P’Vdﬂ\/ea‘f%? OeEtuB; r@ﬁté@mg:m qxpessbte qrentities of the
acH IR hnl $radl s B REISIBRH Mk gclﬂql\e%ué hdsgpi d in which a

reagent is dissolved, "t he

To form a (non-continuous) matrix, many other microencapsulation techniques are

possible, including:

(i) Preparation of a microcapsule in which a monomer is present in the disperse phase and
is caused to undergo polymerisation to form the (non-continuous) matrix. Such monomers

should be essentially ‘water immiscible and typically comprise a vinyl reactive monomer,
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liquid and reagent are caused to react to formthe

(non-continuous) matrix. Such effects nay be achieved
woyodnag20seact i ve species, as are required to pPOTGB20@/004912

pol yur et hane. These include organic |iquid soluble

polyols to react with a suitable isocyanate. \Wen the

b0 ex BASY,ABLL6 HREE édtét@ oﬁmylhceﬁqdm&h&&ﬁé £4i@8ch as ethyl hexyl

functlonalltgg t he may contain’ just one

woYlgigend sl ma}e&aﬂ 6@? Saapss-linking whe gisg be nrgls)dqesai Wy ghoice of
PR S e B A AR R S EEI 1 R8T

propyl ene oxi de and butyl ene oxide or m xtures
n the i socyanate has |ess functionalit

:
(B BirRgeomp Ghmiags0ege o1 Weich 45 ralHRT g @i el utineieally aoive
Wit Ll rgrgfg@@ wiRiF 9N hiA Y0 ch%%%e)ﬁt isldiEoRRh, aglfl n which the

onent y conprise nore than orfe polymnmerisa
1@1 :hgenf amchuedad reacnp dommml the (sen-t@binyony) mptiis.i S@ch effects

drox groups, per nolecule on avera
"%‘%‘( ﬁ? P%ﬁfs? e Wospsse%a o QHFAPTBHAIT EHpeTAas! vine. These
nlikﬂu@é dr@ﬁlﬁ& !l1@u1d%6ﬂfbf€po@§d?§rﬂ)t ﬂe&ct withes R@ﬂab‘fe%dcﬁ%ltéa ‘When the

hydr oxyl functi onal ounds may be strail ght
1W¥4‘H3€%eac’ff‘4§§édcle%hﬁc$/5 Gm&ﬁmtrédnahﬁa fthd jpaly@rmay contain just one

t I ds 2
oBeERINE BRSO el BEiRER: ST T elop i S
soufaetdre profuctsAiyivef frbﬂﬁ&lﬂfbx@lhkﬂéﬁ |proc@§§ép Qﬁﬂd&lngﬁﬁlyﬁﬂle oxide,
nmer ol .i goneric, and/or ynmeric as desire | f
Pml%ygeaﬁmd@ ang ﬂ?&%ﬁrﬂemdfr%m%mr@%ers@ﬁ yWhem thergogyanate has less
ﬁﬁﬁ;'h@ﬁaﬂﬁ&i of (VAR {Mygﬁ 5?% alfeucfégltré fﬂnn the énon—

pol yet hers, poly st s ur et hanes, acr

ceipupus)esitrs, thp pblwammhﬁmnemuhwmmlﬁme mqire Itlyamrcﬁna$3,olymensable OH
of these, or the like.

rrb t
(lf%g’ﬁyi@mé‘fm boaabgﬁqu ﬁlsglg Ay EOBRTIHRE {0 RYNEEFYSFe groups, per
nstuRUySetae. PRl ﬁ&&ﬁe@a@l@h?&oﬁﬂ'ﬂlﬁ& o‘ﬁalad'b%g;o{d selé@fl Be aliphatic

conner0|algﬁ1 avai |l abl e at "rel ati vel [ ow c

/el BPRAetie e;pomw@blesmrmle’mp@byw clompenmdsanm;ebe stralght
cﬁ%cx}oégsg%, )é{)'(fj%rﬁl%il a,l%ﬁ XI d%hﬁglr)é iﬁ1§18 1%1 80mpounds

irsluclh a&EaﬂQﬂn}t @ﬁilMH@@Eo@&th)an@Bﬂ at36asp Bh/feBbR P EBLthese polyol
OXI de) poI )()\? rs and copolyners with term nal hydroxyl
SOOI @éﬁowﬁmr ad/gnebanerrsas degie¢ds dif @ljgomeric

aﬁii/é}l Iﬁ)lﬁﬁ&lé 'ﬁ'le%o?lyolgsg %na‘g)f)%"gg e gd ?{oﬁy!ir?@& rg%r)é%gd%)xg functional

propylene gl ycol ut ane 4-bu
paly@hérexenipsitans, pohymogibatey, polyageydics, epdkﬁtdﬂﬂs%lﬂyzghiﬂeg|p,olyam1nes

pogipfgrr él)sp élplgrn elfcﬂl.e%,lcmm | }15 ag{(])tng g %%%r" I@% gllqaﬂqg: Cl?«%]%q Hg\]\yols such as the
poTDAIR @h@éthléﬂrﬂlgfo 7}%@ gblgols%"é 51805 B QR GdsR |a¥ey commercially
aval abI e WD 2 /07 PCT/ GB2006/ 004912

avgipble ehelatiyslylemscostandide hydrokuicsl slahlader t he trade
name Voranol (The Dow Chem cal Conpany). The
pol yester polyols which are suitable in accordance

Slwtabhs pdigalkylegnétharpolyvid MdRidk PealkydeiObY EOSRREE ShidH are

i ¢ di hydr.oxy and optionally pol yhydroxy
eS(scf yaﬁy Wymrmsm le and organic soluble, such as poly(ethylene oxide) and
poly(propylene oxide) polymers and copolymers with terminal hydroxyl groups derived
from polyhydric compounds, including diols and triols; for example, ethylene glycol,
propylene glycol, 1,3-butane diol, 1,4-butane diol, 1,6-hexanediol, neopentyl glycol,
diethylene glycol, dipropylene glycol, pentaerythritol, glycerol, diglycerol, trimethylol

propane and similar low molecular weight polyols. Suitable commercially available
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t et rahydroxy) conpounds and di carboxylic and al so

optional ly pol ycarboxylic (tricarboxylic,
woebtr7aczisboxyl i ¢) acids or hydroxycarboxyl i c aeCu&sB2006/004912

| actones. Instead of the f8ee polycarboxylic acids it

Is al so possible to use the correspondi ng

mdyefloampbiyois includahbyslsdldlesded theadde @gReNdrad]® (The Dow Chemical

qol boxylic esters of |ower alcohols to prepare the

%HW@esters such as, for exanple, phthalic

anhydride. Exanpl es of suitable diols are et hyl ene

gl ycol, 1,2-butanediol, diethylene glycol, triethylene

Teydyesteppdlyals kyHignare sgﬂt@b(h@ﬂnsl,cc&dmeaﬁﬂmhb yetehiibreimelude known

r opanedi ol

%Oﬁiﬁﬂaﬁ?ﬁﬁgm&d%l-‘/ﬂ@%é{ﬁe@ PBiiona BRksHY JHoxy (ikytrogy.
REOBAT) oyl BXEU OO Al S1so BRI 18y RRVNO! ©

or nore hydroxyl “groups in'the
mamxvﬂacy teiencerbexlylid acidslpt hxdﬂtaxycyl;boxyhajmdsr@dactoml hagead of

thd ﬁ?ﬁaﬂaﬁc&&ﬁ 8%}‘[;}% Iﬁllrsrci?%cg 1b?% ! haﬂ}?é:(o%);gc %@&m%arboxyhc
adhjﬁirﬁhk aﬁdicyfe@pd)ﬂdﬁﬂg pAlydaBddyYt ebteR R IRAL aftRMols to pre are the
i shydr oxyet hyl isocyanurate. A particularly su

pB[YS%t@fSéflcfb%% yosiexangpler phthalie auhydddmpbennlems suisdie gwéesare
TRt ar R ety B PR nqpgiotene

ghebisosush a&@m;lgfhtlﬁlakeae gmor ahealso g,@g ami(la,ﬁﬁir@panleﬂhothSA -butanediol,
5, 84 i C corporat y referen erein.
I%ﬁ bl tiohmeriel Sbpol RoRrmeabn &lysht Mfrwpa Br Fganples of

pb%@%dlapﬁkﬁe&trﬁcﬁm% &%&ypﬁjoﬂﬁ’ol 9 thd fA6leHdle, \Fvﬂi%h may be used
t epanpol s" t epan Conpany). Q her relatrvely

aédlﬁpmaélw ﬁ@ﬁ@f mludnémmd@ymmpme pinefludosthahatglycerol, erythritol,
d h t

PG IR RPN aeRuShRTS: Bimen R Ba

trishyddoy géth¥lHedcyammyebe added as needed to any of the

phases in the formulation. Suitable catalysts are
well known in the art but include organonet al

gﬁ%ﬂﬁ&ﬁ gﬁt&ﬁ@ cfids gftf }E(H#réﬂg ugéfﬂl 151 éllleia%nﬂ}o%lti%%g cohfiid Ia%@fnethods

m nes as trie am ne an roﬁano

ofihd iIBEn{ion ixk the wpiar hjsohxbleqﬂﬁlﬁhmaﬁhﬁhﬁil@?ouk@l Mﬁs&lr@tl&r polyols
] is caused to

whRRRFERBeHiPh F et i b 08 e e By A SheaRDsFicd by Teference
hé&@l'na@uit@blé le’{lﬁfé}cﬂdw avaitgble pRBARO Hﬁ@dn@ b%eﬁg%l};%ﬁter- ether polyols

achlevqg by flrstly preparing a d ersi on
H@bﬁ?@kméﬁﬁﬁmp@gfu@m@abﬁ®Man¢hlIy active conpound |n a

?1%% *‘n%lé.]‘c%%}p{lmﬁ%e%gc%aoc 0% oil % &g? %gst gt]u%fa?né reactlve ﬁ(ydroxyl
gi90py/sich af odstdrival "M@E;@éystdi‘fmleéjﬁik@thg\@id'ﬁﬁgﬂ 004 d@bdle catalyst that

PCT/ GB2006/ 004912 9 %ﬁon continuous) matrix formn
MY Py Awted a8 deedily an phibs ghases emibe fororlaion: rﬁ%taW&tC@ ysts are

Wblm&gﬁ Bl &e g}t)f)wt'fn%ldd@ \Pgatngfneta? gﬁglbrhes ’Eﬁghga (P %t& %ﬁaurer&e and

an appropriate tech en remnovin
tertmlr)aamirles sidhves nnethylamlmartclahhsepmpammmep Bndr ocess,
yielding a dispersion in water of mcrocapsul es
contai ning the water-sol uble biologically active

(ii%'f@ﬁ#ﬁﬂ)n of a microcapsule wherein a (non-continuous) matrix-forming compound
is caused to separate within the microcapsule by removal of a volatile solvent for that
compound. This may be achieved by firstly preparing a dispersion of the solid water-
soluble biologically active compound in a solution of a water insoluble (non-continuous)

matrix forming polymer and a water immiscible volatile solvent for that water insoluble
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5 distributed throughout a (non-continuous) matrix of

the water insoluble polyner. The stabilisation of the
wono@rorede at e enul si on may be achi eved by any sBaricE2b®@/004912

m croencapsul ati on process,9such as an interfacial

pol ycondensation by the routes well known and

tentdonguaispmetrixufbriaing @oynes UeBoddPp R SiifSa Qﬁn%ibfll efhis water-

{Dn_ USlb 460817, vvhereéq&)tle, t echnol ogy is identified as

SEPRG CeBRbre i pralggstad Ll sipedhetsineulgiam By on kpisropuidit &chnique and

ik ahGA Ik vAOLRELINS Seayshyas chlorpypifos.

and tri f?éur alin but %oegyﬁ%?&ﬁgefeevlap VLR PIOCES> ﬁ%llrdmgadwpersmn

i ‘@%@F@I?iﬁflchwu?ﬂﬂ lcomthinﬁfgl the Wfﬁ_?fsomf)lea)i&agigﬁﬂly ascti_ve cgllnpound

or - ubl.e bi ol ogi c active conpound. ui tably
‘%@%ﬁ[&tﬁ ?li“r&’“%ouga ?rtﬂngﬁeaﬁn\%smaw of thoweigr aoluble polymer. The
soaiiyanbal ef Pk iRkeRYIdyHE ' -y e 0f L1 Wo or
npre of t he_sé gol ymer %ﬁﬁgbﬁéﬂéu¢t%§fey% ﬁ%%}ﬁlﬁa@eﬁ s a
TBisrrurapaulation pecesiesush epan atérfimiad boluaiieition bapsdtdasos well
kot : d, that the supstantjall wat er
ol BB o AT RS bl P kst BeaiebestingfS 640817, where the
teiplog ioilexliddiie bemhe kR ivarct Bl Bh8lAILARIY Kiologically
active congoung w |l be essentially retained wthrn
AR smoyRdsEish @s chilgryedes and wotlerlin bl dues avedeyer by utility for
devaRnatd ; | . bndesi red | oss. of
o Py oD o ol eloBlilifgive compouna
SyitphlE thermatainds pblyasewblvhrias belyufea) £60ly4MR1e?? a polyurethane or is a
k&l 8d gnbodi Pﬁgt of the capsule is where the
i i oS &HPF 8T et nodyaerssmakstsuitably tha matrintina phkyurea.

wat er -
wat er phase and, noreover, is involatile such that

dryi ng operations on the aqueous conpositions do not
Iy 168 grepayatios of sushtmictsapsaiv, it hustablenatined tof th@bstantially
waes| - c sition.. 25 For .the purposes of
B R oD B i ion s i e Chebite e woter

salédfle biologically actiee cdammuadivan |bl3§éss%ﬁﬁél£§§1ie%§ﬁ&%§/}ﬁ}l nﬁ)et xﬂgcrocapsule

( egeca%sul aé%d,i s defined as a water-
IRy B ed delibepiely by, evapaapiéorads disdussedhibovangadesired loss of
sovcat RRAG. ~Jhi ny.such onmpound from .

Une. ang aler @ha Stiablia) e VLA, AR Stin T SET Siesiorisdes, One
prefgemmd smbodinsatof the dgsnlce whice tHe Satd-wnelisdisle $iquid dogs not
m ‘ﬁ\%\é %ﬂ'gesw (L0 enticjdes, nolluscicides and plant 30

%?o O FEQUT L R1P8C ans, moggnver, hetmpletiteasach that dgeng operations on the
aqiedhs@oiBbsitidndd hot 15 vE 1 ; :

i sopr opoxynet hyl acétt%gl!t 5Rt§ oVgl?ta:g%g?éhg@!}-sfalltﬁ{)a}%ﬁ,ﬂhe desired
Ca%ﬁ“i%?ﬂnél?qﬂtmﬁet ryn, am carbazone, ami dosul furon,

asul am azi nsul furon, benazolin, benfuresate,

bensul f uron=net hyl , WO 2007/ 072052 PCT/ GB2006/ 004912

Fot thetpempazookthistifvsmtion, the GxubeitaMidighle ﬁgh%iﬂ%(}@fenmg to the
hl.orj mur.on-et hyl, chlorsul furon, cinosul furon,

biog? gl Aftive eqngp(ﬁﬁgl.l}p @ﬁpﬁﬁ)ﬁg&_&ited dydafineil pe a water-solubility in the
rarf@¥ GlF 0gu] doagm ??&gﬁaﬁgﬁﬁgigﬁaggg bggﬁlﬁé‘c&%ﬁcd g&%hg%g‘%qogq_y%uch

i f1 uf enzopy
compendeienitiagonp nehiyding phdeMyeiichld AN ool BRINRRE RstPas

. sul furan, flaragsul am .
1ns£étﬁ%&s,uherblcl%eé, fungicides, acaricides, rodenticides, molluscicides and plant

7

growth regulators.

Suitable herbicides include 2,3,6-TBA, 2,4-D, 2-chloro-6’-ethyl-N-
isopropoxymethylaceto-o-toluidide, acifluorfen, alachlor, ametryn, amicarbazone,

amidosulfuron, asulam, azimsulfuron, benazolin, benfuresate, bensulfuron-methyl,
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5 flucetosul furon, flum oxazin, fluoneturon,

fl upyrsul furon-nethyl-sodi um fluroxypyr, fonesafen,
woao@wsuist ur on, hal osul f uron-net hyl , hal oxyf opPEIT/GB2006/004912

I mazanet habenz- et hyl, i maanox, i mazapic, inmazapyr,

i mazet hapyr, imazasul furon, .iodosulfuron-nethyl -

B@ﬂlazld)ﬁb brém@bdin Rarbblaiifde, bﬂeﬁdaﬁﬁcﬁ%ﬁﬁuroﬂee‘%}%q r &ffogulﬁlron

|'f ur on- et hyl , nmesotri one, metam t
, Slomagenes glogngnlem- matbyb sydmgine, rwcloxtdfanm,ron dicamba,

gﬁg%ﬁagﬁ%&‘cm&g ﬁf&gﬂ&féﬁ? %X@iﬂ%h’? hgg b, diphenamid,

‘pthatmetsulﬁfront-nmhyé,td‘nlydxysﬂﬁﬁﬁi\%tfa{bxaﬁfopﬂﬂmk&hlfu%oﬂéﬁ‘sﬁlam
gyag1 gi@ﬁg %@g zone- sodi um rosulfuron

IE YR g,cfi uom e Rf nyrsul grqmempbylnl sodlum fluroxypyr,

f@ﬁie@ﬁ%ﬁ |9 msufitloh Sl ﬁﬁ?ﬁlfb%*—m?tﬂk %ﬁg&% r171%%t%%t]%réi%l?qbemz-methyl

sul fosul furon, tebuthiuron
lﬂ@ZUQmatlmazapm; imereput, imaxethapet, I‘ﬂrylhzasﬁllﬁﬁrbh Ciedysifiton-methyl-

syl furo on-nethyl, triclopyr 15 and
St"ﬁ“%h YU &M@%ﬁ% P}eaw?fepa¥lﬁ?@lﬂtqu%§g¥ﬁqéulﬁa@n-methyl
despliinyg) B bBRAMon, AAGANREO nfeth Mﬁ%ﬁtﬁl%hﬂamc gﬁﬁHﬁ metribuzin,

. cynoxanll iproconazole dode acet ate,
Hedyd, mendlingionz sansalamf @ra(sullﬁann, Ifeaoxsmﬂam,q;ethoxarmd

pir*rrﬂ%lhﬁ‘&? kn%th;f n,&n%#h' 1|aof P%%Ee;érgge}zpé]{, Hgg)ng;lgle%i%;ycarbazone-

ur anmet

Sn@unnprma]tﬁumm pyroxgten, QfiinPhd, rinb HHRGEsimRN9A S¥dotrictl
proplconazole

arbOX| phenyl mercury acet at e,
SB]?%} lg%pgumﬁs}p@tm ﬁgquplfuropyp@qmur@n tepraloxydim, terbacil,
tdrBlih8eR ntﬁ?f@ﬂs%lfuf elgptlﬁg ) ug{loﬁgﬁﬂlhtr as{ﬂ%\éréﬁ,gt]n%enuron-me%hyl triclopyr

sui tabl'e fungi ci
apg ko Harooteethylar boxi n, cyananll dodenDrph acet at e,

RN PNE O GO
cyrﬁaiﬁﬂﬂl byprﬂ@in@k(ﬁéydodeﬁﬁmaa%gﬂaf OG&HiRe, eg@)g%%%% eﬁp&&ole

Iobutanll of urace, oxadi xy oXyc
7 Frsiseng, usdlazale flutyafol, Iﬁlhmdmi@ lfexalamyt, ifurairenyt,| imazalil,

[ azol e, thiab
tﬁ*ﬁc anée?%%w G RURR s Ferabeihaniae, oxadiny,
osfvarbexin, pher@dxﬁélﬁmymcbﬁte §fd¥>hd'éﬁéible %ﬁi&%l@pwlmethanll
t hi phos 30 bendi ocarb, carba car bof Gran,
PEP%‘{ITEHD&\Fﬁtlapqpazel,ey@pqbp@daqugza@démcycngét hyl vi nphos,
DNCOC, emanectin benzoate, ethiofencarb, ethylene
di brom de, fenam phos, fenobucarb, fiproni
MfOFQ)-WJ@bT:ﬂ rfdl,lglcﬂﬁsjmcludp Qbrﬂlenylpb@foﬂcaaf&bnaidlf lQﬁi‘Ho&E)h cymoxanil,
a I ocyanat e, netl ocar
d‘{p@%“.%ﬁ?qbaé’ﬁba% gp Sx%?dla@ﬁé??%ﬁﬁéemame@l Hypilanple, Satriafr
fuBET0/E2 8RBT ERRAP 9%%1&? mekdta Jgh %]Pf aniyl i prole
ur

(Renaxapgr TM), sabadi spl nosa on-5odi um
meRpERgsEpPingmyclohitant Crfulseamoxaﬂnwlt amynarbd}mn phangirercuMicetate,

pr@ﬁ'ﬁjoc)&ﬂl%llé: gwrg‘e%ﬁgl By 3 u' { afé g%)%%f)llgl glgﬁg}#ﬂﬁ@gg trigyclazole.

acetam prv’
bendi ocarb, carbaryl, car bof uran, cl ot hi ani din,

Su1ta¥l% msecﬁmggszglgﬁae a‘tga{mngzgugyalw\é’ltarr]rﬁhods 1d

prid, aldicarb, azadirachtin, azamethiphos,
bendiocarb, carbaryl, carbofuran, clothianidin, cryolite, dazomet, dimethylvinphos,
DNOC, emamectin benzoate, ethiofencarb, ethylene dibromide, fenamiphos, fenobucarb,
fipronil, flonicamid, imidacloprid, isoprocarb, lufenuron, methidathion, methyl |

isothiocyanate, metlocarb, pirimicarb, propoxur, pymetrozine, pyridaphenthion,
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DNOC, et hi of encarb, ethyl ene di brom de, fenam phos,
fenobucarb, fipronil, flonicamd, i mdacloprid,

wooepviopsEe b, net hi dat hi on, net hyl i sot hi ocyanaPeT/GB2006/004912

nmetl ocarb, pirimcarb, pradgoxur, pynetrozine,

pyri daphent hi on, sabadilla, spinosad,

silbeofuarlipreARypaxapyiit Behioaillspibdiad BIdaN8Msodium, thiacloprid,
hi of anox, triazamate, XMC and Xylylcarb. 10 Suitable

haxany dheofane, Hezapnics rKAle gad XE%HC@% phaci none,

coumatetral yl and strychnine. Suitable nolluscicides -

i ncl ude netal dehyde and nicl osam de. 15 Suitable plant

Moowulitable guieaticdides inelodeistetamipadhldiylracebieachtih hzamethiphos,

.g-indo -3-¥Ib tg&i acig;_ ancym dol , cloxyfonac, _
SPAPERPoALbEYL £FT Pé\“inmc Srianging gypliie; dazomet, dimethylvinphos,
DROW, ofbibRGES, iofhyRGie di e j ko1 98onicami
,pnohezaaipne-cglg?%ﬁggﬁgﬂy%?ﬁ%ﬁggaggé%ﬁgrpg%’h&bgh’ﬁbnmmnﬁh
ipadaciapiidaispyrocarhj methidathions endthyiiselsioayapatel@etlocarb, pirimicarb,

' inpi ds suc s acetam ptid, .clothianidin, 20
R R R e e R AP R it colrom socum,
thiaplepfidy thitntiokahl 8idMeAS th&hMGl KM %@ﬁﬁ&%%@m In a
further aspect, t he present invention provides use of
a product to conmbat or control an agricultural pest
AL 1S.e Ly to.the pest or to a locus. of .
S AL e e PRE Mo e O Bp P W hosfrsoaBasf gnd Sryohnine

product. The pests may include [fungal] diseases, 25
Suitably the pest is a termte. The

[ cts. and weeds ) :
S&‘ﬁ%@%ﬂl"ﬂ sigfercide metaldehyda g nislopamide. bi ol ogi cal | y
active conmpound is suitably from 0.1-70% [ nore

suitably 0.1-65% by weight of the m crocapsule. 30

Spiable nlsgbgronttesgitatoh inchideHenaphthiythoutid suid,Soindbl-8 ylbutyric acid,

oL R0, Rk p RS P P L By el el e e arvisegtic acid
niagei@hydrhiiel ik diah pr@lceszﬁdieﬁé-c&lbﬁﬁpén\ﬂ%h%%pa&%gg”d to

any appreci able extent but is a sufficiently go
sol vent to dissolve the reagents or prepolyners used

. - i at.ri x. 2007/ 072052, . . .
P TSP AR RO LAIRY Bl REL Y SRTLOTATE Bgpicin
inpideclbprifitidaciopied amdibienith@epdi Ah efscially Bhiedld Ms@Pildeiis
t@ggr xi mat el y 5000ppm by wei ght or less. Suitable
h% ?ﬁ%&ﬂgLof such liquids are aromatic organic

ICORPRBNAD e S UHB pRS e GESn YrovidesRR BE QS#O?QJ%?B gﬁglggt or control an

Sol vessoo 200; "al i phatic organi c conpo _
agaicrifurabpesé whichepmpriSesatpbying tor@e pest Bx ko Rict) of1BOPest, 2

PRSP 0L i BRI e e s,

inphtaldareds. SudblptePestioY terRichal at e,
di butyl phthal ate and™ di octyl pht hal ate; al cohols, such

as isopropyl al cohol; ketones, such as acet ophenone

Tlge;}%iul:ig{i}ffh{t}gg g? gdg%ﬁd W%Jll?sr f:ll%)ﬁq%ll)ﬁog]&gﬂy gggv%pc%ﬁlrpao&(lé zs sﬁ%ably from

"¢ or" ‘seed
0.1-70% [more suitably 0.1-65%] by weight of the microcapsule.

For those cases in which the solid water-soluble biolo gically active compound is
suspended in a substantially water-immiscible liquid, said liquid may be any liquid which
does not dissolve the compound to any appreciable extent but is a sufficiently good

solvent to dissolve the reagents or prepolymers used to form the (non-continuous) matrix.
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10 rapeseed oil; and al kyl ated seed oils. The liquid
may be a m xture of nore than one conpound.

woéuodhvezasere the liquid in which the biol ogi calPCy/GB2006/004912

active conpound is suspended may in itself be or
conprise a second biologically active conmpound. 15 The
Phabl thevateesolobilttnef e sipeidamder gt cphdisienalighitE 20°C] is

cont i. nuous, ueo has be varied within a w de
%@Hﬁ@?mFﬁﬁxﬁg %FW%’ t@éﬂ?ﬁ phase is present at 5 to
70% by wei ght; SU|tany from15 to 70% by wei ght; and
nmore suitably from 15 to 50% by wei ght based on the

artebleexfroples bAstcbhiquiRiy aﬂ'dwoinlahmongamu icompbynds Gnttaasnsylanes or

HuIRREN e Ao oh: SRS ohaflas PSP eheg ik eses g
maate®ob afEx&kaﬁ:@llb@@|I§1f6‘1‘®568%3ﬁd?£ﬁnﬁrc%n{ﬂaﬁ§@s \é@ltﬁ@N%i:ﬁar &

by sgeric hi ndrance and are active only
TsQpar ayapeesadi |selvpntqm11§y1|prhﬂedaﬁ@e suchrad dikthy @hthalalte dimitylphthalate and

Such dis ts are suitabl
G REBRRE Sper MR TRORT, ReBU Bl Rebet g e ana
cﬁfcibhéxfaﬁoﬁd etinetaledits, &4.i0ro p%y@ UN M&hl 1(N1 \Wgétbblé@ﬁ 6¢dd oils, such as
stro g he 25 sol | npl es o ersants
%ﬁﬁ fﬂ%ﬁniél yletsd seel el rﬁ@dp@m Bay b@ﬁﬂwﬁlrmf rgoredhargone
Cgfngbﬂgi cally active conpound suspended in a liquid

[and which are generally polyneric] are given in WO
95/13698 and i ncl ude products avai | abl e under the

g FEPE B2 i BT oo B iV earon it spBfied may in

'neans@wdoa&pr@e 24s@MditSolbEieMPRANE c&ngauﬂdo about 10% by

wei ght based on the organi ¢ phase, but higher
concentrations may al so be used. WO 2007/072052

h ful
e e L

baviriedewitidomyade emgactypictily hetddgdnEpak € GREseh hMENLI 709, by
choi ce of the liquid / dispersant conbination

Wﬂ@ﬁusﬁl‘f e ﬁfﬂc%@a% Pweﬂ@tmﬂtmq,re Suitabyy &pmt § i@l 50% by weight

ba%léabﬁ%eeeﬁ}zéfo@% | ude Sol vesso(r) 200 and
Sol spersel7000; F@ggseed oi | and Sol sperse(r) 17000; a

Tbe hlqmpiamexb)y d&tEns & dispersari8 The ekact dlicicerdf dispt20t(36HTMepend on

R AR MR
byAgEl e RInGfahcdNudiPard %gtheﬂgﬂ%f BBhE 5oL 3Ehnic %ﬁﬁﬁ 1nte|g]face and do not act

conblnatlons areogartlcu arly suitable wh
agfnetlEdiieg pesptsa cYuch lispersepts arecsuitably mm@mpmf)(a mpoldnérir chain

h t t or rfactants,in,.t
302 lgn D5 L 0 Al B B AGUON R B R B o e
sdlidom ani oni c, catlonlc and non-ionic surfactants wth

an HLB
Examples of dispersants which may be used in microcapsules containing a solid
biologically active compound suspended in a liquid [and which are generally polymeric]

are given in WO 95/13698, and include products available under the tradenmaes

Hypermer®, Atlox®, Agrimer® and Solsperse®.

In general, the range of dispersant concentration used is from about 0.01 to about 10% by -

weight based on the organic phase, but higher concentrations may also be used.
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weuod7acrant s are particularly suitable.

range from about 10 to about 16 that is high enough to

forma stable oil-in-water enulsion; non-ionic
| f nor eCTieE2006/004912

one surfactant is wused, theé individual surfactants
may have HLB val ues | ower than 10 or higher than 16.

Fér towewessfulwhespsalatibi 08 shsh QURMB ST sty LMl bofei -
val ue of the surfactants rrgy be insthe range igq_t)?i)élcally active

P ARG aciardiag foathe srasewtinsatipn feahhige ef thedlapidbi dispersant
Polghsal AT %@iﬁh@%@?ﬁ%@%@ BB Bhft ) NeEFatent include

trlstyéylphe
Polypssb e a0 awkSalepeasell 1 B0y tapaseaxildad SBRgeRs? VXI00Y)

ho . i.nyl al cahol t larl
Ig'lafpfagb*‘b‘z)nggé g%ﬂ 33%%1%5%&1}?@290?]2@%52? z{gdl Cgrgp&g@%/@aﬁﬂ or 11N with one
SARRNIRILAR sbiBorblrohf L&T54918. S 2BP %Sgnglﬁegi Al and

about o 10% gg“wel ght, based on the aquedu
HEGRer LbHE ebuohavmbirstions smpbaicuarly suitable #hs0HbIMEEdally active

it | | a protective colloid may al so be
‘%93@@%§E%¢¥¥ﬁﬂﬁg¥ﬁﬁeous phase. This nust adsorb
strongly onto the surface of the oil droplets.

Suitabfe protective colloids include polyalkylates,
Theensrrl thesupfpefars or sutfgasanis/in the equvolisphase of theesicafcapsule
RNVl , ..gum ar abi.c, and :

p% y%lllck:)fri ﬁea%eggsa% o?];i}gllnrc}y SIgPieSRd endomic sufactanty with gn HLB
rgngetfzizh ebo8 0 0T ebant 4 et ¢ Kigh satfichGb tn £ahbiRiof-in-water
egﬁﬁgent to afford conpl ete coverage of the surfaces o

a

Vh&BPYBP Strdacnts 41 paitigatarly shitahle. dlf mime thanwu sudictant is
“BEQURGHIN RO A AR TRLONSE HIA Lot SORERCHIN VB b than 16,

factors, such as nolecul ar weig
Hrrveevph, sthet cpmbined tddetiied thrayebd! I0H edluk of tasual et $nay be in the
Se,

RriQr ot addition of the organic_ phase, or
RRSE R, bR s RS el veetrafimaren! eh addnesrotponols,
ethox ylaed aogARhenol) as@yr9phths et i

g].gr/ %2&065/31804_912 14 (%)f_ it.e%%gﬁééb?g%%\é%%rgéfg‘%@ene
OKERErGP ylepa? exidatandpolvényd gleebols. Phbysimyi alcalwlaawypatticodarly
stif®m about 0.1 to about 10% by wei ght of the aqueous :
phase. Were separate enulsifiers and colloid

stabilisers are used in the agueous phase, the 5
enulié jer shoEId not displace the protective colloid

f et .

I shsiab e wnge sburfetapheongeriptiondn Bt nrpeess isrfimiabout 0.01 to about
10%Wyyivebi gt NbdsBE o tHeURALEQR o ' | crocapsul e
apgwbre%ared Vi a gﬁapﬁggg%g%¥gkﬁﬁg%$?8%%%&%@%%#%%wg&nm“nmy
alpebevsedn, the organi ¢ phase and/or the aqueous phase
contains one or 10 nore materials which may react to
fo'r‘mthe pol ymer (non-continuous) matrix. |In one
Apdieibeallyed pRnuide BBIGId nhdYel Q) KRk EnPRARE a@%hé‘bﬂ%?“rh's must
Jlse st one diisocyanate and/or ~ polyi socyanate, i 1St
AL SHEDEY watpifia serfecsf shaws] diopletmsduivhle mbtaotiveecotibitlsdniclude
po‘i’%ll}[ﬁﬁég Tethyl cellulose, polyvinyl alcohols, mixtures of polyvinyl alcohols and

gum arabic, and polyacrylamides. Polyvinyl alcohols are particularly suitable.

There should be sufficient colloid present to afford complete coverage of the surfaces of
all the droplets of the organic liquid. The amount of protective colloid employed will
depend on various factors, such as molecular wei ght and compatibility. The protective
colloid may be added to the aqueous phase prior to the addition of the organic phase, or

can be added to the overall system after the addition of the organic phase or the dispersion
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Any diisocyanate or polyi socyanate, or m xtures
t hereof, may be enpl oyed, provided that 15 it is

weabarmrzsen the [iquid chosen for the organi c poasB2006/004912

Where aromatic |iquids are dsed, aromatic isocyanates
such as isomers of tolylene diisocyanate, isoners and
déiti The protestioé colftié inydenaalldbics @t ViedlaQuedus gﬁ?&ﬁn aR%9mount of
grerl atJh fz‘h f Dbi %ga}(yl ene diisocyanates, and/or
BFV%P (z %19&}1@ VY aaliod hopaneausphasPPl ) ar e
suitable. Were aliphatic liquids are used, aliphatic
i socyanates are suitable, for exanple aliphatic
E‘@V@ Sepaﬁai@:@@yé{n_ﬁms and uo:l{h)i& @tﬁ?/iglsers are usled in thle _aqlrl]eotus phase, the
! ediisocyanate (F ,.cyclic aliphatic

R o S kDI S tmstipic ey sveetoge ooy demplets of the
drgdnicitingl enebi s(cycl ohexyl isocyanate), and/or

trimers of HVDI or IPD and the like. Polyneric

pol yi socyanates, biurets, blocked polyisocyanates,
85k Gl f. pol vi socyanates with neltin oj nt

nodi |u>é?§l{ ﬁlasvyﬁg gnoe ﬁélr%ocﬂ S Wrepgenglp%mg%al y

ol whadensaiqaleyitRagihe padic pﬂ'zl@é%ﬂé/&%ﬂ@ﬁq&ﬁ&?@galssée géntgi‘rals one or

romthe i socyanate such as I ncr

25 desired
nf“l’r&??%ﬁl’r{%?% ‘Q/LICP FRAY TR {0 Bradheipelymar (npesontiyuovispmatrix. In one
pRaBi QY SHLIRRERL, ﬁlggﬁ%%ﬂif? Ifﬁgltgg goﬂt%sngl% %tﬂ?agsu ggelz gjri &Sar %%:nta?edand/or

with a suitable
pehesecsanatee whalstghevedicoknpse bontaineardedst ofd 8iamine and(or)polyamine.

concentration of the isocyanate(s), and the ratio(s
where nore than one isocyanate is 30 used, is/are

AlyaBiescyafatasr bElyRBERinBre! hemAGs ' A6 -
rofile for tgeypar}faﬂ%ﬂcui arneﬁgb@%ﬁﬁﬁé [ oeng.“%ﬂﬁ%ed’ provided that

1td8 prlwble imihe diguist cholen fos teyagai eflsse.Midterabivmatie @b are used,
oA S, f e RO RSl fe o G cpersed T

t hr ou

" pheytpa déb@fyanatvyfisdm&e il a8 afiv Qe %ggf#l%lgrzl% gié'&ke%ﬂate%,s%fd/or

re suitahly fromabout 7 to WO 2
p %F@%@@qmi@ne@@}’%m (PAYORRD) ereenitalde.c Véherd aliphatic liquids
%] ; ; apd nost. suitably from
by At S AR RN KRRl bR v tiSBRapastes suen
astexampthyieneditocymmbiea HMIBY), ofcliaiphatieSsdyemRe suchRy be .

- such conpou ich 5 is/are soluble in the
it P P o s agret it b sy anste), andior trimers
o HERIDIGAMD DA the Gke. [iyRQ) fdﬂ'q- | L,ahl e, '
siu_ch as et hyl ene- 1,e 2- d}lqg?njlye, g@taﬁ{/t%é‘rﬁ)g{rgtf’gtfqﬂ?kﬁg
PRYPeAyates anemixinienef polyso¢Bnates mithrmeliihg peiit i@ difiers may also

' ' t hyl ) - met hyl :
TNV, L
deN-rﬂbfrbmlth@iséejaﬁate%ﬁ&mwh@ﬂéﬂéehEﬂ_&ﬂ‘ﬁlity then egylatgd gan'vatives may

b 1, 4(g)|éegm no-.n- but ane, 1, 6-di am no- n-hexane™an
SRR HYICEHB pari oA therigocypeaty istrhydteshwithiameRalde polybk Such

teciAiuRP S chERBstRB 1 f. am ne noieties to
[ so(%:yanat% n‘D? et%%&rfcglyl&%é”%\}gﬁ?ee ‘fromabout 0.1:1 to

about 1.5:1. Suitably either (i) approximtely
' i socyanat e

Th%&é%%?lt‘g&gf %” t@%&fo@%ﬁ%@ gﬁi tﬁéln éart]il??fﬁ? gﬁgher%lmiooe ibfn ang isecyanate is
uséd) id/50 eNEHRALE af Bthifi%he desired release rate profile for the particular end
application. The concentration of the isocyanate(s) must also be high enough to form a
(non-continuous) matrix dispersed throughout the microcapsules. In general, the

isocyanate(s) will comprise from about 5 to about 75%, more suitably from about 7 to
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15 ranging fromabout 0.8:1 to about 1.3:1, in which
case the wall formation reaction is suitably carried

woubto7ar20s2t enper at ure from about 20C t o about 20TGBRUVE®N04912

nore preferably from about1520C to about 30C, or (ii)
a significant excess of isocyanate is present, with
dtH'dJﬁt B@%J @eﬁﬁn@%ﬂ%blﬁfrbﬂi%ﬁ?ﬁm%tt@ aH&!LtQtSb/eﬁlcf A0 sﬂﬂa}{li; 4% about
0.1:1 to about 35:1, in caset

W PP%%”@éé@?@gwxﬁémvmé*@maﬁﬂ@ carrled out at a
tenperature from 20 about 30C to about 60C, even nore
preferably from about 40C to about 50C. In case (i),
Theddiaremetor polybmines snmaieo HePeE ahdy By RER Eompound(s) which

C/oncepui) atl ns of ami ne and isocyanate  noietie
158 1|nt q.]%qufegnmap%nAgphaém@@ py@fcégpnmary or secondary diamines

dr%r oug hout t %’s%ﬁug@ gegap \A4§ eﬁﬂd n% 1Cg§1 IP? ;gﬁ&gﬂe]i“?ﬁ”?mﬁ!e

tﬂ@hﬁkﬂ@ﬁﬂ&)@@@; ts- b%ammmprom'l)%nmé Hl@@l-hﬁﬂﬁ%@ﬁiﬁb&hyl)-methylamlne
ties to fix shel | around

t he am ne
1R RS o el e dbummiar Boputes N-maybied by
ahmfmép@s)aﬁn@@ d4 a&aﬁlhw-n%ﬁaﬁé i 081 gf}&mﬁ&‘ 16 RS
|socyanate noi eties to forma (non-continuous) matrix
iRty enepemtanting h Bolyathylencigghesutre tlse suiebid. t ant
m crocapsul es. O her wall chem stries may be used, for
exanpl e pol yuret hanes and pol yam des, by 30

Thp prodepratid ef mlne eidietes & 1s@®ahat%@ﬁﬂbﬁ@ rﬁ@'mh?f?;ﬁsﬁom about 0.1:1
for addition through the aqueou

topﬁ’%gpﬁﬁm fé 11:}’?%%1@ (ﬂ)aarP@Fﬂxnﬁb@lb’eeqamolvfmq?(nhlelmr']%lgmabﬁamme and
16 DY cblenoif e Moyl 3t B i 25 BL PR ISl mSietes

glycols, for exa
raggmgéirom abqut 0% htveatioot ]. 3 di, &t Wiick oeseghy ¢all ,foﬂﬂaitl%h h¥cBBE is
ne glycols such as WD 2007/072052

| k
%ﬁ 12%%69% gh@%ﬁp CHgUIT & %?w ePE 9l 3}3@@1 40°§h dvenl more preferably
frdmdbo@ e (13 P&R @@B@dorm %1 Sl&}nfg%%t%gfesﬁ &b bggmzaﬂate dF present, with

1, 6- hexane neope

thi ya:tnm@amm@to&isﬁ:yaﬁata l’mh@fes edngpey fx‘&h%bb@t\ﬂ g t@’ a®dut grggr Ein

g%groxyh % lilgs i.n the nolecule, which may be use
WA CPedh& P@ Tjatige geaction 1siniefetably carviecheutiay b dnppegtareefrom
abolit Wﬁ%la%lﬁtd@a@eeveg éﬁ(({fg P(J:f?rﬁg]]y of%o:%xlg Igl{))% 40°C to about 50°C. In case

pentaerythritol,
(Ddthseerctien jobﬂwaeh tabprokfnha[fﬂy léqﬁlﬁioiatt%ﬁ&fn@raﬁ&@s of amlmla and isocyanate

trj.shydrox | socyanur ate, Hi gher functiona
g b e‘)é@r]rtﬁll%ﬁ?o‘y H?atli)é’é) &fpollmea‘/@pnﬁggtlwa}@atsmmah 1s
di§tib@t@ af e es thereof
R TR S

It is noted that glyc
SO%’I%Hf g@t 1@@3’9@&’5@ soneties bed thetanddemeibtien toofit Aehdll AroPRA@ER outside of

of t solid water-sol uble
| ogl ca(&fl fgﬂ gﬁ@%h{ﬁ%ﬂl}/&l%@?@ﬂgﬂ&%&%% ghthe excess isocyanate

maietdsitd artea (iﬁ)‘h chﬁm%ﬂs%’nﬁaﬁmC@%H lLai¥@iblitel TR é%o% tlfé%sultant

al so (as indicated earlier) to (non-continuou
MiEEFRSIleSn. M xtures of water sol uble and oil sol ubl e

reactive hydroxyl containing conpounds are also

cont enpl at ed. Pol yam des may be produced in a simlar
Othaarwedk chisynists ed ey boosedf foxrxaR ?Alfé%[}h@étﬁarﬁag lafla heBIRIRE Kby

ebacoyl chl ori de) xtures, in any
on of wall forming components Suitable glycols for addition through

ap}sropruﬁe séclectl
the aqueous phase include those taught above and which are water soluble. These may
also include simple polyhydroxylic glycols, for example, suitable diols are ethylene

glycol, 1,2-butanediol, diethylene glycol, triethylene glycol, polyalkylene glycols, such as
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rati o, of polyureas, polyurethanes and pol yam des are
al so part of the present invention. 15 Therefore

weudd7abtos2t he pol yneric shell is a pol yner whi e0TiGB2606/004912

pol yurea, a pol yam de or a 16pol yurethane or is a-
m xture of two or nore of these polyners; nore
ralyeatene glyel, qudiajave | ,IT}lnélﬂe’l-pro;JSnediqj,ol,ygmmedibn 1;6|—hexagediol,

r .panner, oil.so am nes may be_cont enpl at e( '
NPl b8t e i i et Hramiplaec polvols having 3 or
1R61R P dRi DEops B ABULOMSwHicH B%Sde%e@%iﬁ&ﬁhyﬁffh&fi e, include
sui tabl e water dispersi bl e i socyanate reactant’ nay Pe’
gy lalpropwep irimethylatethane eglycedladrytheitalt pantacrBiiritol, di-

' ' apsyl.e si j socyanate .chem stry
L Bn e, T SR GRS By P e P
istich drewratat HigheCyAGEinalifaNLITES SmABHK by ¥ JFese VRN B such as

han one 25 isocyanate nononer and/or amine IS
%ﬁo@%r@?ﬁr?ﬂﬁ’eg%‘l”@e@é dedyaives therpef.sHlis dotodthet glyodlawlith suitable
Disel®dl o be varied fro . :
P By B Bk o O AR PR P o 4B a8 e dipersion

of thyrselid entertsolubke Hiolsgichilpmiivbeosppsid WhérkbPthey can contribute not
to several nonths

B G ERRU (P el Pl ot ol et friip doon smpemoss matri

forglagias eMiALRS of fafs RbRYRLNE 8‘1%51!1316%5&fv'e§1§{1{6§%? ontgining
bi ol ogi cally active conpound, and it Is parti u‘farary
cqpp & peecsedconteanpleted. rRotysinyided rosy bepedsesdriatesnilatmanner by

i ' . . F h .. Xt. .
sl Ol AP o orE P 55 SRSl i) Mg, in any
ration®i poéylireas, polysictighes syl atil&hre hRo ggﬁ%fﬁﬁ pResent invention.

TE ai 5 ored %]S,I ease profile. 2007/ 0720:
ER3eRlyebapalymetiy shelkis apebmes vduekpisi nolynes, agslyamide or a

| Al ' ' [ ter. These .
P o e O SRES RS s B, MRS b
palpmeni¢ grelllipagotyarem shel f |1ife storage, with
anti-settling agents, which include water-soluble
pol ysacchari des such as xanthan gum water-insol uble
InRodimSaceRddet, A8 Bsotib aﬁﬁxe%ﬁ%% rc}ﬁﬁﬁeﬂfphdtg?asc@iﬁgéﬁ%g 18R oit
structured clays such as bentonites.
Ph@ﬁ%l?fé&f@ preparatins of did aguess dispesiquaaidi therbafitdrys saithiilablager

GREIRT b ARG e #5H firertei B b borbreereon
aqueous phase, either as solids, emulsions (either as

pan enul si.on of a conmpound that is liquid at anbient
X $558PR Of mécraeapsylesizecisntyanaa chémistrs ehd comenipsticn, amine identity

ki ' : ' a suitable
AR A0 Sk af Lot G bRROMer B By VA0 s e e
Isqcyanedt mongnemandfarraesin®fs préent, deo¥Raseae d1itd @UHidGMttNsoluble
bioa}c’t.i %l? C .rrgound added directly to the external aqueous

Arasd R pampenccindecgb iR malii el 0t e time taken for 50%

f B Co @R HdBent B | | QYR
o BESRESROSRL U 8] e SBEACTEE ) G 460 o
to 3qygragmongis oz yearsmiirie swpiisiapithat sivh agidechegs afablehse rhig s
e | ‘neoni.ct.inoi.d 15 insecti.cjde; even

oAU BARRS L DRI SN A S it
unéxpectad kop extemERisRA Rilakélra@ds into an aqueous sink are obtained.

Furthermore, mixtures of microcapsules with different release rates may be combined in a

single formulation, to provide a tailored release profile.
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wonrewatosen t he aqueous phase, the

t hi amet hoxam and nost suitably it is thianmethoxam

Where an additional biologically active conpound is
concent r at POT/GB2006/004912
this conmpound may be varied™wi thin a relatively w de

range. Generally 20 the concentration of this
Tiengapsiiélcormpdsitps RRHAGER 2 ' . -

t he pt ot al IIélqueou’s pl)jhase?&gﬁpﬁ) ﬁeﬁ?sré%{%?n\gﬁg’?{sel'&g%%e%ﬂcggcapsules

gy B%RPSE@EM%% fo Halibier thomdosiong; tams: shEHilise stangbevith anti-settling
S0 SH8Lh o OSSR B LR D, watr ot

osition
poblishavhexddes 2bclbys Bicsdbrystdlife IR0 ah LSRRGS cl%%:ghcﬁsds bentonites.
1\grumdéﬁ,ng. It may al so be achi eved by technfques ‘
VTG ORRA Sulesy isigrariisarhicsuiigble lanii getlan agent.

aggl oneration techniques and simlar granul ation

processes] or, if the conpounds are heat sensitive,
Fprthermoraityis pgssiirle teeddingithphbhbiblogRaRy QJtWeQGmprcﬁl’:o the aqueous

H&%lagltechﬁlques are preferred as they are fast and
PREY S EEheei: 18ﬁtW1%%nsa(gﬁh1ﬁr 88 2 gglsiqrerisl eonwoyné thakis liquid at
atnbRntieHeRRRs vl 88arPimiitios o 1 coduction, of ,

dr. Er ogg ct from %_1 Vr\llgll%lg v B Sggéﬁﬂg?ﬁgf& glfggndr:érlcuagl gaaft> ﬁ“{/e compound in
a F‘é‘g’c\b q@gerﬁlﬂgy a&@tﬁru@mﬁseﬂ?le scﬁlucrtthetras: mﬂdgo\noﬁm&ﬁ B Sniki@res of the

t the.integrity of the psul es ring the

a‘ﬁ{@i ﬁ%é %%%Eg?ﬁ% F‘&W&?}(’WQH@F @(%aém t9) tﬁ%e%tamal Jggous phase
mepby theoapleebipbendhSPRKis R mfodpeydr y product back

Si.p%? water for application. Such inerts include, but
Wabhythe agrogheraigakip theasienus piabyhase watessdluitility in the range of 0.1

tof ooy If @ h R s.Rol yvi nyl: al cohol s, . o
o IO 8O AR 1WA BRIONH L SS90 3 o opnicinoia
IH_F!@IIPl@;Zﬁ@ﬁ b9 9diPab]y1i8 isteie thni pid, RESthiaPRIE dh RIAEBpABYthiacloprid or
th}aanr% uode surfactants, dispersants, sugars,
| gﬁ}bﬁ)ﬂnf gt suitahlyitis Baemaethexaisch as cross- | i nked
pol yvi nyl pyrrol i dones and mal todextrins. The dried
W@foducts.nnreqverj may contain other biologically
greiapaddigienaldielhgically ectivetcombowntiapsaskatti thedfiueous phase, the
j. bove for .the.water-so|luble bjiologically
°°§§%%29§§£%%8§0w% gy bg V_ﬁB%%FVHL’él_ 4 i5laigelvavide range. Generally
thpeameattatdhiof eiib Yorbddraulilide vethi QR d é{HdOSdA/@Bﬁ (Vei@"t’,%sed on the
uge may be as a granular product in rice cultivation,
fotg PGS R¥Seul tivated turf and also as a feedstock
for blending into fertiliser mxtures for subsequent
aﬁplicapipn to soil, turf or 10 other targets such as
Furthergior&uit s plobsjblt he dgrsyiclp wagk bhsedsofipdfisbAd. ThishtbabkNieved by
duct %s ter-dispersible. The wi de range

colME iy AR | & e Vi et an

S BL NG Yptes bavoicepRBIECON S & sedisentatinotcogifugstionh éollowed
byRIseR£E ddfnd RVEAELOM AL 8 &;ga& | Aol Yo RS

appl i cat llgyghgs i n%l:I. udi‘?na tfﬁﬁartljl [ (ﬁcﬁ)alltt ﬂ%:a&%%odjreoatcelgw‘g%y
techpigpes siches #pray-deyitig|inelndiog faidoid agaigrhdregordieoitliglies and similar

. n Itivated turf, as_a seed. treatnent and

grgﬁlg{erlg?% EEO%S S%Sgror’a%g‘fel ©Rnegpds wEbratsensivivy Seereshyagarnst
atntasphericefSeedd dryisg. 8Spray drying techniques are preferred as they are fast and may
conveniently be applied to dispersions such as the microcapsules of this invention.
Production of dry product from a water based dispersioﬁ usually requires the addition of
further inert components to protect the integrity of the capsules during the drying stage, or

during storage and also to allow easy complete re-dispersion of the dry product back into

- water for application. Such inerts include, but are not limited to, essentially water soluble

-film-forming agents such as polyvinyl alcohols, polyvinylpyrrolidones and polyacrylic
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| ong-1 asting residual spray for general pest control.
In a still further aspect of the invention there is

wonrowvicdsd2t he use of a conposition as 20 descPCb&EB2006/004912

herein for the protection dB i ndustrial materials
[referred to as "materials protection"]. Suitably the

q0itpu Other ingredienss ivay lllcdild@eiu{fa@amsghh@etﬁn&ﬁit@ﬁisﬁlﬂgﬁo@@lmnates
plastic

consi st l.astic;, wood
SRS RIS oL SR BBSL o6 ol e
protection may be in the formof a product that
eters, repels or kills an attack of a target, such
qrisdipmedugisgrorspvaramay eentain othee biodogicadly detivs egents that are not

BB AT o DB Sl RE BRI S ecns
protected (eg a bUI I ding) and the external

envi ronmf in ich the pest species normally
resi dei§ 2 S?Wé?s%ﬂél@ﬁ? u$%@¥$€tdrnraqlu0ﬁ/dtr@qilyamthquﬁ dilutesintchster. Such

u@@frﬁﬁr ib@lag 2 WeRd 1 Br ?acﬁﬁ%gﬁrrfé Pﬁgaﬁ‘&}b ese olgltcﬁﬁlgﬁf g atiey 8JPd alsoasa

exanpl e, | ndustr teri
ferglstosk farpbdangiato Stidisageixtues f ,suE@EI@éﬁt 8pplication to Sé)ll turf or

ﬁl%rt[ar ess‘ﬁ:hy natural fibre carpets such as wool an
esHE d8t1°€s, wood 30 (including engineered

wood Suasly weody ?k(ﬁﬁ&tfg EIIA?S' te. In a particular
errbodl rrent the I'ndustrial Material is a coating.

" CoabPHEPLy thecdryigeatuctis nyatsidispersiblappl i ed to a
substrate, for exanple, paints, stains, varnishes,
| acquers, primers, sem-gloss coatings, gloss
c GHitei wigs raffgeaif réledt irftgSachlcRBIslo Mifh ths tedhRolB };g 6Kkine ?resen‘c

coat i nfﬂé penetrating seal ers for porous substra
Y ERGe WSrFéP]cﬂ“étlolémaS@t’@ﬁJeﬂﬂPBC@@@ﬁ;l lnglgdmwaﬂﬂ@mbm@mtectlon

ool sagqgémpaal%;tgso&g%ﬂmggg ot GRS 30 of é%ff 29Iy

and panel l'ing coatin anspértatron ¢
tréaimeit andeuneoatsi atigs applddationsaich Ag Srotddtiod ggalﬁﬁdeﬁrﬁfﬁé and as a

ti.n . face_markin aints, |eather coatings
10%1% asttlpgé%s@ﬁi gpray ff gengt @g'i:‘i%lffiohg paper coat i ggs
P&h 8 8HR it AseRBd f th ﬁqv[eﬁt’t’cﬁptfh@%rl @f vnﬂﬂ'tﬁe ussékdfl% c%fnﬁ)osmon as

nal,tl?ﬁdj1 woven and non-woven coati ngs,
despyi h?@elb Hetthe profectich e§ indesttelanitersls [sfatedas as f materials

R b G A SR SR (e N

ccmmatmsg pRwod; pastt; slood pladlidlcorhRabSFaik pﬁie@%@rwall‘ggﬁﬁs The
itably "coating" is a |acquer or alfernalvey

pm@Sfé‘fI} RgY bﬁﬁ}/thﬁécgtﬁn pha h@du@éh&ﬁtdem repsifperilglds arf @ttack of a target,

eX R d which carri
suCan betﬁala alt%ael roTa 7 &)?(Zc%ct%?g%lﬁ}og@é ogéécﬁ 51 agTBst éﬁ\éaswe 1nsect

SPeRIEs, @rbama] can be ghembet\msenaﬂei bttictetothe prétested (dgndibisitdingland the
s.adhesives, seal ants, ] 0i ning

o e S G Eadfe bk dheaics s mRDERHERS. * Wood" | s

t Tho feranUed &t Mét&idl’ﬂﬁllciﬁqgs %%@&ﬂaﬂﬁgﬁg{ QWG Sion and the

for exanpl e: derived roducts
liks) Ketssamplsy IrpbefarahMatdrakmlap e dtructtanlil tiather) dbemaupboards, storage
units, carpets, particularly natural fibre carpets such as wool and hessian, plastics, wood
(including engineered wood) and wood plastic composite.

In a particular embodiment the Industrial Material is a coating. "Coating" includes

compositions applied to a substrate, for example, paints, stains, varnishes, lacquers,
primers, semi-gloss coatings, gloss coatings, flat coatings, topcoats, stain-blocking

coatings, penetrating sealers for porous substrates, concrete, marble, elastomeric coatings,
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woanlmawss| eepers, conponents of bridges,

15 oriented strandboard, hardboard, particle-board,
tropi cal wood, structural tinber, wooden beans,

j et t PET/GB2006/004912
vehi cl es made of wood, boxe9®, pallets, containers,
telggraph-poles, wooden fences, wooden | agging,
wiaSItaySaudisds ARAES bodfAdfd PineVRthoait VR %ﬁiﬂo%%ﬁﬁﬁgs furniture

oi.nery, . or wooden products which are usg , quite ’
é‘(‘—ﬂtﬂég%l I°Pi} coatyies duideaiand tank weamgsy sudfeckamarkimg fuintsdeatier coatings
hid A8k roducts that are 20 generally.used in
hlo_use; ﬁﬁ’ﬁ%g‘?‘lﬁé ud g%gp agﬁrg‘i’oﬁg SeB°t carg GRAES ¢flcBss for
baid skiaropenils]ywovén andudhiwdlen Mrﬁfdo@diﬁgs,aﬂ)igﬁlehﬁfﬂiﬂiﬁl%spastes

\/@]I |.boar ds stjch as gypsum based wal | boards. 1n a ’
LERFIYe FORHRBR FSugh B 49T ¥ pmp e Pliepsyeicngitive hdtresivies and wet- or dry-
@Miﬂg%ﬁésn%ﬂséﬂdiﬁésté}/m erials" conprising a

conposition as herein described. In a particular

enmbod¥iihly “sadithg mukass paiat, vamizhesthia) Bc@lee ob plaget; @6bre suitably
‘cBchH(%’I?fa%%ou%) COﬂSi sting, of . wood; wood plastic )
conposit & RN Alteragl g)fg)ecrof‘tl%dnwnﬁﬁbﬁlﬂfs.l)aﬂﬁ 1gay comprise, for
ematbles blifidrh fERR A8 RhrrRA[WhibMEHSES L8l | -

canpr_i se wood. Exanp]?estof1 m@%@l:{dr?ﬁ \kﬁ%%dﬁﬂ}& an organic solvent)
A gRLenally|a Nementi al can be treated with a product

acconfi, g ke ] ar.e,,.by including said . =
produc ta&;ﬂﬁ&? ﬁ%ﬁfs’h d@ \sﬁﬁ‘gln%ﬁ%f\l}ﬁ?glr iuél%fudretq §Q1P$}Veg’a"8§]61ﬁl§i Jegrng
natprag peihisrgd insugaiboh Aguddan ¢l osed pressure or vacuum

syste said material 30 with-said fungicide, dipping

or so Orqg 1% Rdegrdrigiasd iorinckide ayood end swadipneductse for example:
dbiivdadirABer piodiREs, RlmiePr L& sal 0 goatin

roller, érp% Séprmal{/e?’ pallf‘g?égé)g@ g%%rg’%a%{t%%’%aé;&olmma%éd beams,
oglenied étrandg?agglh %ﬁfgbdagg pﬁ_ﬁi@ﬂd-b@irdl,?fhplidﬁl)@&;@,@iﬁ&&% Zimber, wooden
GBR0 e use of s]ow rel easing

bgl&ggf oc_apa USROS FpROneRtS Ogﬁnggﬁs@ﬁﬁ@& saidlesgnasie of wood, boxes,
phlicod agiaiabrs, REEMATRBEEM LRAMoEREIBM A A dows and doors

far n}ﬁl ations, and for soil applied pro
maQt ehivoed plwread aljpheayd.dbweryber weddemgulodycts Whichses whed, quite

Sd Xl | es, e,Jatter is. particularl
4 ’ eﬁglvygrf]ctﬁ b?g?ﬁgﬁgﬁgeé tOISf Q%Cké’o‘ﬂ%’élﬂﬂ’&l% JiRey) oam%r%ciﬂcltﬁ that are
gmrély!usvcbnthame-bmﬁﬁhg et @ ginestHASH R bShstBES and ca entry.
solubility renders them prone to | eachi ng when apprrl eép
i N afindesrial VISl Rb @bk s WallbBarli '
enbodi nrent where the mcr ocapasul gspgfdg%é%g%é%sedi%auboards'
an aGULAUISHRREH 44PbG O Rl sl 100 A qusic -
non- encapsul at _edB%i ol (_)geinégel%]%ﬁg%?? f\%z)?é%g%rhpg&%ﬁm%&\flﬁtenals
COTFBISNSneemsitionas thexeirt gesenilobdarin expheivaed cpdoddeem®Eaid Industrial

' I.C. rol, may be achieved, particularly for -
PGS R lo BRI e ¥ B0 R Pioa e pohasdraposs: paint
papér; sud vafib @i t1s a piieculid eBibodinSenVBAH $n@ish P aEéﬂa??éo?nprise

of, a water soluble material is desired, such as for "
"9%%at ment of water bodies and addition to centre pivot

irri ' ] r | .ah Lures o ter .

A ARSI M B LR D0 UL it a produc
aceqrdiperis torinverttion ape: bgineodingyaib @rddutd in2Bs IddMstREMaterial itself,

bnoBmaI . fashi an of . .
absoTbing, 1mpregnatng, treating (in closed pressure or vacuum systems) said material

with said fungicide, dipping or soaking the building material, or coating the building
material for example by curtain coating, roller, brush, spray, atomisation, dusting,

scattering or pouring application.
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15 such products, i.e. by packaging the suspension and

ultimately transferring the suspension into a spray
woank/ogzoset her spray equi pment, in which it i srParGBi006/004912
~with water to forma sprayabl e suspension. A range of

application techniques may be utilised for the soil

Eppise oAtlbanrcRhsiBE BHorBt HENEAREMN LSy a &&la’:&%tigsgriod of biological

2re- pl ant i ngt and post-planting application el ther as

Qtip} qoPwatsdta poprengapsulaied i #ttomnt andtfedsodlr apptibd products the

' L0g,:.dj ' j.on.into 20 the plantjn i

KR UL L8F 2B BE LR b Nl Voh SR dinlepitag bteris

pertulaplyirelevam forrtha sgharbmpomats difldEed Wiﬂﬁl’rpﬁqﬁqg{f&ﬁon} Whereby

as a

m.cr ocapsyl es of [ S invention may be applie

thedrsy Staﬁtéaﬁ gﬁx%er ﬁﬁh’égﬁﬁ EOReiseenn piana de ieepling ashemapplied in an non-
kWlRie8 Fornt.T B o ri.er._around the

e ol p bt @boaid iRl Bl oshales or grspended

i%ghm@@- m:ﬂdlitlmrcrmtprisﬁig)a suisﬂmﬁg)us);ﬁ ﬁﬁﬁieﬁ%hp@lfllat_ed biological}y active
a es e converted into a dry microcapsule
°oF g‘é}g@t B?s)té rang %‘X PRGCUYIANMA exdandrdypétipd: efdrelpgigalscontrol
g dhe table eveRis phrtic Ak 19 8hdRliciBAC hiedt I ;
will be ap irgjeci at eg@% hat tl%ler e@?gpﬁgﬁ?gg%él{e%t@go{%&? %%n of
S‘EP&%‘?W% 1R\PenRtieals wherepndowsplense of b waterl satubte matefial is desired,
JPh G f Lon i ich m crocapsules,
S SRt P BA & iR g P il e ioe sygems where
high wplowred oflivare raedilyileach abi@ng@AsknUous) matrix which
is at 30 least partially solid and which is
di stributed throughout the m crocapsules. In ,
TIRAhidr6dabatle ki t ct . Gonprisin .
mcr ocags.u? essp\?\lgsi?{):rﬁ t{%ﬁs nrvg% \?gg}% or?purtﬁlszg & eggrmal fashion of
sugl Pyatiets ol & hgiphckaging thdjuspersivreandhilia RO Pidsssnd ink s8spension
inﬁ)ogtg a)%{ﬂg‘:he%cal di spersed in.a matrix and (ii) a
wat ar 609 %%%GQ%F?@ZG gt gpmixed wifhmritet fopfoem a
sptdyeblie dugleasiant Arias&dof Hplibiah L%y b8 LSty d Prt.ed.
non- cont i nuousl y ﬁ? odggl%ogt n?@@%i@?ﬁn@gla&f@?&m soil
appiigiion of pyghy misrocappes, inchwthgyprefpdartingead aoe-pdantidy applications
-hel .Qw. 1 j ule fornulatjon,in ich.. o
e B o BuATLELORIPRHL L LU AL 00 B ppticason o
theyplontig lodé.| Ypplidatiod GGG SHSIBRESRR g IRy Retc. }I)rior tf’ transplant.
F%E%rﬁ’com' nuoual) matrix which is at least” partially
4© Brrfeshienc tieinaicrpeansules of s inveatingtioay be deplied as a soil drench
undérB A6 BRYYhRBiohE 244 trde " sul.es; are :
suspended i n alr_? eic%\g ng%%gs%éﬂgﬁra .8‘?18‘8%’% ey gropad fhgputside of
therfoundations, ot apsliddedifestlpuhtatdonerets Alesedtivend tiRRYRnsion of
mim% %hfé %nrée bWat er 1Ts]ﬁc()ll.ubl e,biologically active _
conpound 19 & €It d{‘toai’rﬁiVé‘HProP@?ﬁ@rmP@#fé by spray slrying or other
knalys pehsiged dhdanc REGRR G pRALYET Aty D the
capsul es. A mcrocapsul e forPruI ation a escri bed

above and a process as descri bed above for 15 making
.n the di sperse_phase

e LI S B PSBSRl S BR  R pc
relgteron-acoivtécapaus Yoramldtios in which microcapsules comprise a solid water-
soluble, biologically active compound dispersed in a (non-continuous) matrix which is at
least partially solid and which is distributed throughout the microcapsules. In particular it
relates to a product comprising microcapsules which themselves comprise

(a) a polymeric shell; and

(b) a core which comprises (i) a solid agrochemical dispersed in a matrix and (ii) a water-
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A m crocapsul e fornmul ati on as descri bed above wherein
a water immscible liquid is a vinyl containing

woeerio7ws2 nrononer . 20 A microcapsul e formul at i 8AT&B2006/004912

descri bed above and a proceds as descri bed above for

making it in which the water-soluble, biologically

aohisvidleclodctivtladtGisdd gPwased Mﬁﬁis@iﬁib&tb&ﬂéﬂgéﬂinﬁ@ﬁs@?

e%re gen IS dLssonedr and in which the liquid and
%f@g it the wateriaméscitde ligdct to formthe

. i LX. o crocapsul e fornul ati on
g%ggﬁéie%gg@gﬁge ,wﬁer e%lﬁéla&\}é&er i mm scible |iquid
is a reactant with a second reactive species by which
.non-continuqus) matrix is formed. A m crocapsule
?aﬁlﬁ{?ﬁ%syfﬁfoggﬁag&m Baigh Bgo s Henparaprisetiesolid water-soluble,
waloicaBPhiiRle %omeQAd)&gge{_i‘ééan §RP§}£EAI%{S“8%§%?B)P§;h is at least

di spersed within a substantia wat er -
nartgallygolifh pehwhish is distibméed thiouphout theenitranpanes i which the

' ule formul.ati on as descri bed above in which
IR e TesPrean st Rt A5G e dormatipp.
conprises a second biologically active conmpound. WO
[5007/ 072052 PCT/ GB2006/ 004912 22 A microcapsul e

BrFFaraRe s oraglgfiosicasideetibad ebevd whantin dire water srlubtebilogically
kil Qg TR nds.is/are present in the. '
ac:cl)nt‘(l%r%Ill oulsll1 ?qeﬁééocl)ll(}sa? Sﬁggegp ﬁ}pteﬁaé?reggég ‘g"éﬂeﬁﬁ’ 10 an orgartc non-
sdiveptevighinthe apsiled. i qui d di spersion or as a solution in
t he agueous phase]. A mcrocapsule fornulation as '
descri bed above in which the biologically active .
ACONROARSHIWRIrETN i Hn Rk 888 bed ' S
phase ?s t he samanwater'-sg(;l %%%ng?g)#%%%%%qes&gb%t% i‘é?/)gve for

mgkigatidvhich e onomer istpredent & the dispersephasa ahdi caused to undergo
ul e.formul ati on as

' les. 10 A m croca
pOLBEPEARE L B (R SRR el "o i e,
bi ol ogically active conpound is a pesticide. A
m crocapsul e formul ati on as descri bed above in which
z%rﬁgrqyégqql%foa@ulagop 8 desstihekahave wiBrefine wase imfnigible liquid is a
LEERE : Lon as described above to control
V*t’ﬁze re@ggg&fig%ﬁ}gbgé&pesti ci de thereby providing an

ext ended period of biological control. The use of a
r.mul ati on, as descri bed above to control

mcr ocag%lsj %}e f ) _
A{TRiSrqcap rmyglagon gs describedybore apdia prasessetsylepnribeil abeig for

akin g ti19¢h fhe G Y s di thi
n_arri _IC(goc apsul e f (‘)Kta%rfﬁlqg%dl%geﬁ ‘Bf%&% g%@fg}%gggk abov e di Cehrsg?rﬁed within a
liquid irf whighlagtagsnt isslissalved, and e avhich the liquid and reagent are caused to

react to form the (non-continuous) matrix.

A microcapsule formulation as described above wherein a water immiscible liquid is a

reactant with a second reactive species by which a (non-continuous) matrix is formed.

A microcapsule formulation as described above in which the water-soluble, biologically
active compound is dispersed within a substantially water-immiscible liquid which is

retained within the microcapsule. A

A microcapsule formulation as described above in which the substantially water-

immiscible liquid is or comprises a second biolo gically active compound.
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(capsul es dispersed in water). 25 A m crocapsul e
fornmul ati on as descri bed above where the fornul ati on

woO0@/odzog2 pr oduct, produced by a drying proceBEeTAB206/004912

as spray drying or freeze a2ying or by a suitable
concentration procedure and final drying. A
m crocapsul e fornmul ati on as descri bed above where, a

(non-continuous) matrix-formng 30 conpound (suitably
a polynmer) is caused to separate within the

N B S S
compoutldais/9R passcAlEs ¢hd RREnaRRGu s AT EnS 3E 858iPdisfersion, a
bi ol ogiclly active conpound either to the ’

(HsRersioreer asggefution in the agnedus phaseht . WO 2007/ 072052
PCT/ GB2006/ 004912 23 A process for formng a
m crocapsul e fornul ati on as descri bed above in which
Atihier¢aapsule Gonmiuiation s HestEbsd abovs iPWARANRSLBIINAy Refiwr e
t he c%psule, during capsul e preparation or “after
IRV s arerent thocqntigpeussquerusinbas in ghessame water-soluble
bidl : | Ik oye_i.-n wWhi ¢
e L LR By S PR RS ot stts
“interfacial polycondensation reaction. A process as

ribe bove..in whic t | east one reagent for the
ARG B Briof abdibriadl sno% ewBifh thewiesandpdrigiogically
adtive gambeindiagRstaigk. at | east one reagent for the

pol ycondensation reaction is present in the continuous

[ aqueous] phase. 10 A process as described above in
ARefRpalls LRROEI0T of Ol 8 SERRER Ao SheiaS B ihaecoxam

foll owi ng exanples are given by way of illustration
limtation of the invention, in

Tand n?t by way g{ i
RHiser méroeaﬁg fermaulapees deseribedabare torqonirdl thy relpasierate of a
Wha¢ Yeldy i ' far e | es a-lw
peThe follo&ﬁﬁgégﬁg%gﬁggm%% n%@fgpgﬁﬁﬁgﬁcgmgﬂSpension
of thianmethoxam particles can be successfully

TR o el e on s sg i gbo metocsaplrol B8 refersagate of a
peﬁtﬂﬁﬂ@ﬁeﬁby@m@mg la&@dﬂéﬁéﬂﬂﬂ%@cﬂiﬁ%@ﬂq@ §e§tﬁﬁfe¥ ion

‘bet ween essentially equinolar concentrations of
i socyanate and am ne noieties. Such formulations are

A B S A S SRR a5l P e

(capkilehdispanal infvedter)i s a tendency for the particles of
t hi amet hoxamto migrate into the aqueous phase during

the emul sification process, and/or during the 25

A Ffr 885 @B 1S fon( A RBE LPARUS A IR fonulation is a dry product,
produced by a drying process such as spray drying or freeze drying or by a suitable

concentration procedure and final drying.

A microcapsule formulation as described above where a (non-continuous) matrix-forming
compound (suitably a polymer) is caused to separate within the rhicrocapsule by removal
of a volatile solvent for that compound.

The use of a microcapsulé formulation as described above to improve safety of a }

biologiclly active éompound either to the manufacturer, user or the environment.



10

15

20

25

30

Thi anmet hoxam was encapsul ated using the foll ow ng
process according to the recipes given in Table 1. An

wongaosphase was prepared by the additi on of PONEB2006/004912

nore isocyanates to a fineBy ground suspension of
t hi amet hoxamin a substantially water 30 inm scible
Agirost for Td’rrmng\amlﬁnbdpsut% ifethulatiod 28 AeRHBEO HBoveTh Whikhe (non-

ol yvi nyl al cohol obtain the desired particle
CO"?B oupk g @QFW’FSSWI%FT befors ity aanexle.chaing sApsiée magaration or

&rd eshsuRMWepadifipnal | formation reaction was allowed to

gr oceed at arrbl ent tenperature, maintaining gentle
gracass fon fqrmnltgj@hwocapﬁuln ﬁcbrhm,latmnat; tedcribbdbboae in which the (non-

t. t d t f
BTk 8 SR B e st e faanation, v
R@ﬁ%&%@%&rﬁ@&éﬁﬁ%@%@&ﬂa‘%l&st e r E%%ﬁ?%?%e diy %%@&5% on
0 SSO

Brassi.ca rapa) was sourced fromF
Ipactigh 1%Rf6$?é‘€ jocthp dispersed fsogansd |phmtand aplebstee byagEntdonthe

Pgﬁeﬁﬁn%%ezﬂob% &fénenQer E,rcglil‘clg}u()}l%) Fa@gqo\;lsﬁg Sun al

par af fini c sol vents suppl i ed by Exxon. 5 Sol sperse(r)
000 is E yneric di spersant supplied by Lubrizol.

Azﬁ@ﬁesf &5 WCP e‘%\a'?ﬂYWWﬂliCél the speeninier thapsiydondertsption reaction are
458 2 is an al kyl ated

0\i:/ljlrylnﬁ;L py?lglglgfg él&é&op}é%gner supplied by | SP.

DesnDdur(r) Z4470 is the trimer of

T AR SR b 65 0 asalusiation # oty way of limitation of
th(é iAVentieh |v&ﬂﬁbhﬁ
i Wi o e i SO

ndPipggteyhnat e supplied by Sigma Aldrlch
Suprasec(r) 5025 (pol ynet hyl ene pol yphenyl ene
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GL03, GLO5 and GMl4-L a@—é—?ggalﬁn-)l%l cohol s supplied
They foNiopd@Nexaatp3@ demdnedrate iy h §ﬁ%?bﬁ§15}?oi(tmér%8@oi%mdrﬁcles can be

nurrbgwé/aver age nol ecul ar wei gh
SUSSPSE By jenpapslging) widin bylme@rrmcmcapwles,ethe (DorGidtihupes) aatrix

Wﬁhﬁ&ﬁ@%%ﬁéﬁl@é {)&Hg fi eldl'é gﬁﬁ%elgﬂ%&p gﬂﬁﬁ E%Ré?aegonkptp@en

Kel zan
essamallg emxmmnmaﬁaﬁbﬁmh@tm HRAE %ﬁﬁ&{éss chlPYormulatlons
1;surlaig 20 Table 1 Conponent ugp
ari gy Vil IPTGP%} e |SH°°eﬁﬁf91§h@tqf@%b%hlzs watErpglupHity 9 f vlﬁamathoxam
4183 4 2089 vienk / 18,16, 7
( Rgpesee?)m I 82&3&88%9% %%15639 Zigxgcygf D‘?@%é’ gl;gd% %6%391%1%3“1 to
migrate into the aqueous phase during the emulsification process, and/or during the

formation of the (non-continuous) matrix.

Thiamethoxam was encapsulated using the following process according to the recipes
given in Table 1. An organicphase was prepared by the addition of one or more
isocyanates to a finely ground suspension of thiamethoxam in a substantially water
immiscible solvent. This was emulsified into an aqueous solution of polyvinylalcohol to
obtain the desired pérticle size. Then a solution of a polyfunctional amine was added, and
the wall formation reaction was allowed to proceed at ambient temperature, maintaining
gentle agitation throughout. Finally, postformulation (adjustment to neutral pH and

addition of antisettling agents) was carried out as required.
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SN Gohsenol G.03 33.8 33.8 33.8 33.8 33.8 33.8 78.1 75
woORet7wyrsmet riamne 5.6 5.6 5.6 5.6 6.4 6.4 13PLT/AGB2806/004912

Avi cel CL611 10 10 10 10 1410 10 10 Water To To To To

To To To 1 To 1 Ilitre llitre llitrellitre llitre
Ripeseed dii {firom Bidssiea rayDb§sgourced fdmlFhRal 16.4 8.5 10. 3

38 Table 1 cont. WO 2007/ 072052
%@"ﬁsé%z 5 3B APPatic iy dyasALoeR sl et grapliadibyi Bxxor. 11 i6 m3
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(ﬂ@g QWW%TA }lggeeréggég)}? %gy S%m%g@%[nyesso 200 -

Narpgr 91_15 a@dg’mf@r 813 arelmsafﬁdmrsomﬂtz@u@ﬁea%y Exxon. _
31.0 19.5 Gohsenol G.G3

%ﬁ’sgﬁg %a_po 98103 Spgrsiigt sng]Aecbby Lubrizol.

Zé'|9ﬁt1:6$]% et %dlgrﬂbﬁ@dﬁpé}sernt Supéf)h@d gy Y- hexane - 14.5
1 Iam ne - -
f’ﬂ?éifzf‘de Zéﬁ ép ety latadnanylpyrrolid®nd cépolmbcsbp EBEATS. 5

ety %44%% W gt pgmbopef Yoty ep s yutiaisr s  70%

sd_]ﬁtlﬁnﬂlﬂne@)hﬂlﬁl 1D0Table 1 cont. Conponent (g/1) In 10 ip
nlv |lw _ Thianmethoxam 75 75 75 75 75 120

ﬂf 55&“05%%)4 ssmethydenchisoyephexydigocnamatehsasplied byBages
TDI%s dn 80:38 nﬁgtui]@of]tglﬂené 2,4- & 2,6-diisocyanate supplied by Sigma Aldrich.

Suprasec® 5025 (polymethylene polyphenylene isocyanate) is supplied by Huntsman.
Gohsenol® GL03, GL05 and GM14-L are polyvinylalcohols supplied by Nippon Gohsei.
Polyethyleneimine (Mn~600 [Mn is number average molecular weight], M.Wt.~800
Daltons) is supplied by Aldrich.

| Avicel® CL611 is a microcrystalline cellulose supplied by FMC .

Kelzan® is a xanthan gum supplied by CP Kelco.

After sample preparation, each sample was characterised by measuring its VMD.

Table 1
Component (g/1) la 1b le | 1d le 1t 1g 1h
Thiamethoxam A 75 | 75 75 75 75 75 180 183.4
Solsperse 17000 7.5 7.5 7.5 7.5 7.5 7.5 18 16.7
Rapeseed oil 86.3 | 86.3 | 86.3 86.3 782 | 78.2 | 205.7 175
Desmodur Z4470 56.1 | 56.1 | 56.1 56.1 643 | 64.3 121.6 125
SN
Gohsenol GL03 33.8 | 33.8 | 33.8 33.8 33.8 | 33.8 78.1 75
Diethylenetriamine 5.6 5.6 5.6 5.6 6.4 6.4 13.1 12.5
Avicel CL611 10 10 10 10 10 10 10 10
Water To To To To | To To Tol To1
Uitre | llitre | 1litre | 1litre | 1litre | 1litre litre litre
VMD/(um) 7.9 9.1 13.1 16.4 8.5 10.3 13.78 16.38

Table 1 cont.
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Component (g/]) In lo 1p 1q 1r 1s 1t 1u 1v 1w
Thiamethoxam 75 75 75 75 75 | 120 | 120 | 120 | 120 | 75
7190-165 18.8 - - - - - - - N -
Agrimer AL22 - 75 | 75 | 7.5 | 75 | 12 12 12 12 7.5
Prifer 6813 27.5 - - - - - - - - -
Norpar 15 27.5 - - - - - - - - -
Cropspray 7N - 67.5 | 675|675 | 675108 | 108 | 108 | 108 | 67.5
Desmodur Z4470 SN | 38.2 - - - - - - - - -
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Gohsenol GM14-L - 0.7 | 67 | 67 | 67 |125] 107 | 9.7 | 10.7 | 13.4
Diethylenetriamine 2.7 3.8 33 | 115 - - - - - 4.8
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3 The followi ng exanpl e Ekamnlet3sat2d t he conbination

1oL & i.on of .thi th am Wi t

suspe r‘@ |H %%ﬂl%(z%%%éég ﬁe’[& SHPROAFRY ﬁgg;g i ﬁo’f%pamdaes can be

emnpeldaﬂsd phtsepolylreMit¢rocaissleh,abe GRALRLAMIIs Pmatrix within the
Si 031 of thianet hoxam were prepared according to

C%I}»f'g eﬁ.E{ﬂﬂg sdy) aaepnp n@;@rﬁ;p@cyanag&m@yﬁg apg sqlﬁgondensatlon
aROMROSActibR Betided aBEGandte agﬁ%ﬂﬂﬁ@%%esr%@demh%ﬁ&e ueous phase.

characteri sed by neasuring I e m crocapsu
% eaeplesithomdlar mtipanfitheisxtermbilpsddetd tamify Lissemaie m01et1es is

SRR bSR3 1 VBRI RaNe irG ol dikgiogrepare

sulmg@gﬁlgﬁ cglb 61561 EHe%lé*@ﬁéﬂQ@fﬁgiigﬁ'i&ggﬂig%& @drﬁ{ﬁhg ﬁgﬁﬁhgﬁ ot tht (non-

cqnéglt}g mp@p)y)l%/ is 11119@,11‘[@’( (Qm@g hgrﬁ;xe(i gtoll)ld the outside of th,e emulsion

droplets via initial reaction between the amine moieties and some of the isocyanate

moieties to prevent excessive migration of thiamethoxam particles into the aqueous phase.

- Thiamethoxam was encapsulated using the following process according to the recipes

given in Table 2. An organic phase was prepared by the addition of one or more
isocyanates to a finely ground suspension of thiamethoxam in a substantially water
immiscible solvent. This was emulsified into an aqueous solution of polyvinylalcohol to
obtain the desired particle size. Then a solution of a polyfunctional amine was added, the
temperature of the emulsion was raised to 40°C and this temperature was maintained for 3
hours to allow the wall formation reaction to proceed, maintaining gentle agitation
throughout. Finally, post-formulation (adjustment to neutral pH and addition of
antisettling agents) was carried out as required.

Each sample was then characterised by measuring its VMD.
Table 2

Component (g/1) 2a 2b 2¢ 2d

Thiamethoxam 75 75 75 75

Solsperse 17000 6.3 6.3 6.3 6.3
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Thi anmet hoxam 75 Sol sperse 17000 7.5 Rapeseed oil 78.2
Desnmodur 24470 SN 64.3 Gohsenol G.03 33.1
woneiTlrspet riamine 6.3 Avicel CL611 10 WAt ePCTGB2006/004912
Ilitre VMY (m) 26.4 WD 200727072052 PCT/ GB2006/ 004912
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bel oW [l ater the waterl was renpbved to uvea

for JI]a64dmm1h@whegamdwe rédi pe| of 3Tlabl ¢ 4]4.2Then tHiZ%
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sol uf i SEA%C%QWQEWI ilc aczf d ( \/W2§OO), dext rin|and®
Pol yfonTm dirumm tignosptfofate, —suppt i ef by )
l\/bad\/\éstvakéléto gi ve |a s?rjay 51 ur%y. The slurry was
spraly dri edWaltbra 10 PgpToTMMGH Tptlaye dr Terllitre §iNeelldre

dry rproduct With the followng conpositi-on:

oo TOT

Tabl p 4 CU%BKEW (%AW 10émp3neh§§ plesdsto i n C8228

f et ot L 17000 1
or ndreat+o6+ Hr-atfrethoxeam-30—5Seot SPers +-+666—1-88

Rapeseed oil 20.55 Desnodur Z4470 SN 16.94 Gohsenol

G.05 8.91 Diethylenetriam peadhnft Avicel CL611 2.63
Conponents added in spray STurry Pol yacrylic acid
’J{hv%@@@)lg‘pxmple demonstrates the combination of an encapsulated suspension of

D

thiamethoxam with a suspension of unencapsulated thiamethoxam in the aqueous phase.
Microcapsules containing a suspension of thiamethoxam were prepared according to the
method detailed in example 1, according to the composition in Table 3. The capsule
formulation was characterised by measuring its VMD. The microcapsules were then
mixed in various ratios with Cruiser™ 350FS (a suspension concentrate containing 350g/1
Vthiamethoxam) to give final products with ratios of encapsulated to unencapsulated

thiamethoxam of 1:1, 1:2 and 2:1 by weight (examples 3a, 3b and 3c respectively).

Table 3
Component (g/l)
Thiamethoxam 75
Solsperse 17000 7.5
Rapeseed oil 78.2
Desmodur Z4470 SN | 643
Gohsenol GL03 33.1
Diethylenetriamine 6.3
Avicel CL611 10
Water To 1litre
VMD/(pm) 26.4
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A Example 5
The following example [using the products from Examples la to 1f] demonstrates that

encapsulation of a suspension of thiamethoxam particles allows control over the release
rate of the pesticide into water, with T50 values across the range from a few hours to
several years.

Release rate measurements into water were carried out according to the following
methodology. A capsule suspension was diluted into deionised water to give a

concentration of typically 0.01%w/w thiamethoxam (i.e. well below its solubility limit).
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enepsulged ormatbpaesmap Sanised  iSHS t(hsuspersioreqseilteate containing 500g/1

thlﬁx'tﬂgﬁlg;g?rg? nla‘}er@}cg c%ﬁglgé ggsp%ﬁ)sugrgewerg rr]nu%end: \%Rélﬂlcagtm %polymer

i'oerficacy er
Spt:cabmﬁM 3000 andl aqiphecm tPRia e StiR Giea @éedhte@&fr &b @ﬁﬁygﬁe ﬁq)c%dmg of
tara 17 days nple 1 a 23 days npl e 9 The
wnyfgﬂ%ﬁ%deo §P"r¢éh“§é Qweréﬁ%p% ta%qt%sesﬂs were

€ as a soil 7insectici
coveoed witbapsdditivad 35ghod med IadbhanpapeMHlxcmbap@uiteof water (70ml,

AORERRIAGE poBL IR el St B P s g B 638 wes
coNeieginivkiohed @n@@&dﬂygeadbxvﬂhdamxaéﬂwcanmtdnedemtscab@ HivBIn Figure 3.

plants (variety Sakarta) at a rate of 5ng thianethoxam
per plant. The applicatiBbsample&arried out directly

Thé @oﬂd@ﬁgc}? Ile%gﬁﬂ(lg deABh&rd ITRA! @E@sﬁﬁaﬁ&g gf @b&%ﬂ{%ﬂ% Igr{lrhl%sult in

see he m crocapsu Wer e
exteadeglrsystanhicNabRgidat Fonlfs] wesn applidded achbyl)lnsecf[bnde p&mpamsm non-

i rriga ore applicati nandtras atio
enc&g%%ec% @raetg %gljmrgcf?é)ﬁ ule suspension [} ch %gcample Pa] and Actara®
WG [25% non—encapsulated thiamethoxam, by weight] were each individually applied to

| hi
platgg% l@fiifgagﬁﬂfﬁﬁﬂh&%dges%ﬂ ih a'ﬂhcgﬂé} (tc orrpgﬁg lsﬁ@@ { N9n WDERter) and

cucumber plants (variety Sakarta) at a rate of 5mg thiamethoxam per plant. The ‘
application was carried out directly in the planting hole immediately before planting a
seedling (the microcapsules were diluted in 3ml water and Actara® WG waé applied dry).
The plot was irrigated before application and transplantation to reach field capacity, then
irrigated with water [6mm/m?] every second day foll(')wing transplantion. Every 2-3 days,
the two youngest fully grown leaves were picked, and one leaf disc was punched out from

each leaf (taking 4 plants per sampling time, using different plants for each sampling).
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sedi ment. Then 2.5nl of the supernatant was taken
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wat er from [l §o3a6miee Pt Porsisttadeadf bRaifoarpt 60%1t)y
(16DAA) Acthra WG 45 FExanple 1d 21 WD 2007/042052

PCT/ GB2006/ pAdie®?” WG Trial D2 dFdeytality (14DAA)
Actara" WG p—FExanpltertk—19—Exanpte 121 Hjanpl e 10
Thi's exanpl L FRamiS 13 af es t hat Eggéag\{)ssul ation df

t hi amet hoxam [USTNg pr odUg{suhle@m > Exanples Ic and

I d] can result in extendeﬂ_ﬁl“%rﬁgi cal control when

Thefdlwass examgienl¢maeistiates (lvo apapedatian efchiametapent enagsult in

hi h ara"Ws.[ 25% - d ,
e R N E e s R R

thifhetByx @S Mi@fdch@ﬂll@wsF@%m dhd@udtofrofnEx dnapleond, Mg and 11] and
et _hodol o% at atrial site with a heavy_infest gt,i n,
Acigra QWi PS8 messencanywatgh dinmehonme byrerial] weke eqcddpdiyidually
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apfilicetdmend Jarridheutgiieoihyl inhe pthnting held imintediat¢lfidefore planting the

termticide treatnent t hi t hoxam.at ei b 0.1%or . .
sccgfibgythe T aRBirT DAt SHUYOPGHE "1 UG er JLPRpsaied diy)
Thé PRt was atigsled Bblord BHLEAYRT £ tWinkHla@aN@PRUEadtpfigld@apacity, then
. (with a prpe cut into the barrier to expose a portion .
irrigfted wethtwasen (6ol ] §very proand day: fadlowingganspiint atigno ffes yarious

. af. _the  vapo rj-er. '
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made at nonthly intervals , .
replicates) and made up ¥o an overall volume of 140m] with water. The slurries were

stirred, then left for 30 minutes to allow the soil to sediment. Then 2.5ml of the
supernatant was taken from each subsample and recombined (4 replicates); broad bean
seedlings infested with Aphis craccivora were cultivated in the supernatzint and mortality
was assessed after 72 hours. Up to a 3-fold reduction in leaching was observed for
encapsulated formulations of thiamethoxam (compared to the non-encapsulated standard;
see data below, where DAA = days after application).
% mortality of Aphis craccivora (soil water from 18-36¢cm depth)
Trial B2 % mortality (16DAA)
Actara " WG 45
Example 1d 21
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repl aci ng the damaged bl ocks with new bl ocks at each
assessnent point. In this trial (where any Wod Danmage
wonoe07208bl | val ue above 1 represents a fail ur eCoiGB200s®04912
treatnment), it was found thdat the non-encapsul at ed
standard of thiamethoxamfailed at both 0.1 and 0.2%
treatnment rates of thianmethoxam after 10 nonths.
However, 20 encapsul ated.fornul ati ons showed no
failures at eitper. ne 12 nont hs.
Term te damage as%éégggsed%géa%lwgggééz over 5
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Actara®WG 1,2,1,1,1 1,3,1,2,1 1,3,1,1,1 1,3,1,5,1
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the stal k, 2=two conpl ete nodes (or equival ent) eaten,
3 =three or nore nodes (or equival ent) eaten. Damage
wonodrarysen conpl et e nodes was noted as the pePCEMGB20B/004912
of the 25 node eaten. The 3ating for each plot/rep is
the nean of the 10 harvested plants. Efficacy agai nst
corn rootworm as assessed using the linear root rating
scale (a |l ower nunber equates to | ess root damage)
Root rating (normal pest pressure) Root rating (high
pest pressure) Cruiser” FS 0.9 1.6 Exanple |i 0.7 1.0
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(Oleson, J.D. et al. 2005, J Econ Entomol 98(1): 1-8): 0= no feeding damage, 1=one node
or the equivalent of an entire node eaten back to within approximately 2 inches (5 cm) of
the stalk, 2=two complete nodes (or equivalent) eaten, 3 =three or more nodes (or
equivalent) eaten. Damage in between complete nodes was noted as the percentage of the

node eaten. The rating for each plot/rep is the mean of the 10 harvested plants.

Efficacy against corn rootworm as assessed using the linear root rating scale (a lower

number equates to less root damage)

Root rating (normal pest pressure) | Root rating (high pest pressure)
Cruiser® FS 0.9 1.6
Example 1i 0.7 1.0
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25 12. A product as clainmed in claim 11l where the
agrochem cal in the agueous phase is a neonictinoid

wonswmresezde. 13. A product as claimed in cl ai RCT/&B2006/004912

where the agrochenical in t3e aqueous phase is
acetaniprid, clothianidin, imdacloprid, thiacloprid
or thianmethoxam 14. A pr ISFVRS cl ai med in claiml13
where t he agrocheni cal in%—a'queous phase is 30
t hi anet hoxam 15. A product as clained in any one of
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as clainmed in claim 21 where the pest is a termte.
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t 0 |
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11. A product as claimed in claim 10 where the agrochemical in the aqueous phase has
a water-solubility in the range of 0.1 to 100 g/l at 20°C.

12. A product as claimed in claim 11 where the agrochemical in the aqueous phase is a
neonictinoid insecticide.

13. A product as claimed in claim 12 where the agrochemical in the aqueous phase is
acetamiprid, clothianidin, imidacloprid, thiacloprid or thiamethoxam.

14. A product as claimed in claim 13 where the agrochemical in the aqueous phase is
thiamethoxam.

15. A product as claimed in any one of the preceding claims where the matrix is a
polymer which is a polyurea, a polyamide or a polyurethane or is a mixture of two
or more of these polymers. |

16. A product as claimed in claim 15 where the matrix is a polyurea.

SUBSTITUTE SHEET (RULE 26)
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27.
any

A process for preparing a product as clained in
one of clains 1 to 20 conprising the step of

wonveErirzszal pol yneri sation of an oil -i n-wat er PEMGEBRABIV04912

in
oil.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

whi ch a solid agrochem3al is dispersed within an
SUBSTI TUTE SHEET (RULE 26)

A product as claimed in any one of the preceding claims where the polymeric shell
is a polymer which is a polyurea, a polyamide or a polyurethane or is a mixture of
two or more of these polymers.

A product as claimed in claim 17 where the polymeric shell is a polyurea.

A product as claimed in'any one of the preceding claims where the
water-immiscible liquid has a water solubility of less than or equal to 5000ppm by
weight at 20°C.

A product as claimed in any one of the preceding claims where the
water-immiscible solvent is or comprises an agrochemical.

Use of a product as claimed in any one of the preceding claims to combat or
control an agricultural pest which comprises applying to the pest or to a locus of
the pest, a pesticidally effective amount of the product.

Use of a product as claimed in claim 21 where the pest is a termite.

Use of a product as claimed in any one of claims 1 to 20 to control the release rate
of a solid agrochemical.

Use of a product as claimed in any one of claims 1 to 20 to reduce the amount of a
solid water-soluble agrochemical that is leached through soil.

Use of a pfoduct as claimed in any one of claims 1 to 20 in-seed treatment.

Use of a product as claimed in any one of claims 1 to 20 to provide materials
protection.

A process for preparing a product as claimed in any one of claims 1 to 20
comprising the step of interfacial polymerisation of an oil-in-water emulsion in

which a solid agrochemical is dispersed within an oil.

SUBSTITUTE SHEET (RULE 26)



