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METHOD OF | MPROVI NG THE GROMH OF A PLANT The present
invention relates to a nmethod for inproving the growth

wo@booa/1pdoant . Cl asses of compounds and agents aPET/KPzos1004886

to i nprove and/or support the growth of a plant
t hrough, for exanple, uptake, g33|n1lat|on and/ or

¢ t 126468,
Wonoony > METRGROMERBYIRG THE GROWIA QMR PLARTS

agrochem cal conpounds for inproving the growmh of a

| ant. The conpounds are ri.bed to denonstr
fm@seehmvsmwe ?Sctg 3 Iﬁetg%‘il ?qr IHRIQVINg ﬁ@.grow@sq it
characteristics. The inprovenment in the growth of the

pl ant may be achi eved t hrough a nunber of known
Olesdesinf ecrmpcwdmids hndAgants arg&nown &b inoprove end/ogsuppbtt tige growth of a

staplis | er nce to stress factors, h as. .

S B IR A G ka, aRTAtgh 2bdfcr Gafingrt dligh RRrients.
absor pti on. Further U82005164882, Wo2005009128,
W02006015697, V\ﬂ)6133827 and WD06131222 descri be
lawawnalgew(bﬂlwwgm@%%%@uﬁd’é%h“%%ha‘ms ribg geftaiss

abi |t 0 reduc he .t 0t,0X
Raeined SR b A ER LBUY of CHRRE P commopps ae
dRe&ieditd dbmondtRith dse eHaeactaistibs indideonouhelr f)@bltibhiar characteristics.

i nprove the characteristics of such conpounds, not
only as pesticides, but for inproving the growth of a

Bl R bty L BT B Bl R known

mét&laﬁﬁhh@dﬁclcmﬁﬂécd gbﬂhmam(ﬁd o grénetha®eetablidfmént-tbieednde to stress
cul tivation and chem cal licatio | ant s durlng
faetau puc %@étrgxgp &STRRARESy ydieyetic: salt e SPRITRGT

out wi th reduced exposure of farners and surroundlng
| and and water, and non-target plants and aninals to

Kwthie, P05 64882, W@%ﬂ%@ﬁmﬁh FEOZANGNA569atW Q06EF38Aédnd

BRSPS SRR OB QT S S HRHRSs ot o

1eeeRBE hRFoRR A CATRAbyHerbibRleS MEPEIHAESE the stress tolerance of plants.
characterlstlcs Accordingly, in a first aspect the

present invention provides a nmethod of inproving t he

. I r
%{cg)\rfﬁlﬁ%l&b%lgtg@td?g% s?rr)gg% \*fl’ﬁ}:l[? Qo Whgxgnﬁpﬂ'oé'e e 2Rhracteristics of such
compounds, not only as pesticides, but for 1mprov1ng the growth of a plant, especially in

the absence of pest or pathogen pressure on the plant. Especially useful would be if the
methods could help reduce the amount of in-field cultivation and chemical application to
plants during growth; were safe and easy to use; could be carried out with reduced
exposure of farmers and surrounding land and water, and non-target plants and animals to

toxic pesticides.

Applicant has found that a defined microcapsule technology in combination with
compounds known to improve the growth of a plant provides an unexpected enhancement

of the compounds’ characteristics.

Accordingly, in a first aspect the present invention provides a method of improving the
growth of a plant comprising applying to a plant, plant propagation material or locus

thereof a composition comprising a product, which comprises microcapsules which
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thereof a conposition conprising a product, which
conpri ses m crocapsul es whi cht hensel ves conprise (a) a
w@elognesodT shell; and (b) a core which conpri SEST/BP2008/004886
di spersed solid active ingredient conpound wherein the
conmpound is one or nore of a negonicotinoid, fipronil
thebd1ORIdopIprRe Car boxin, aci benzol ar-S-nethyl, and
probenazole. In a preferred enbodi nent, the core
(epapelysssic shgll;andol i d acti ve ingredi ent conpound

spersed jin a matrix and . (ij. .wat er -i mm sci bl
@) B8 \ich SoPePRsa et seld adiabeieq Mt it oo
WiteinQhd Edihpolildyis bhé BLABRLIT 4 Mendtiesid] fipioail] Hbtobilurin, carboxin,
l'iquid; wherein the active ingredient conpound is one
astbeppplar-Simethyjepndprgbenagalecot i noi d, fipronil, a
strobilurin, carboxin, acibenzolar-S-nethyl, and
probenazol e. M crocapsul e technol ogy has been in
Ievd mtfered embbdangntnthe corefcoppaisss (M sulidcrpse iresedienteompound

vari ety of uses, especially for cgntainping dyes, jnks, ..
dspersedan amatge and (D WatkHBmSCIbL 1391“3 |°g?f68fﬁl gds i that the matrix is
eri.gl i al ki Suidt hat i's

BBl A B oo (AR by WAL PARATRE NN s and

whereinitheactiVedngredicapsuhptuad if omener moieafs defined neonicotinoid,
rochem cal s nmay, be exploited,in_.a w de range of

B CooB B aRtb o B A B SE D SHPrPRSPELE] onal

products outlets, and nmay be applied via a variety of

met hods such as foliar sprays, soil application and as

Méesocapsdaterbnelogy has besmrin esistence s a nagrbse REK¢ars| Microcapsules
roduct.s.are subj ect .tqQ a range envj r nt.al

P BUBEE AT BuElat Rofodr B By L ARTRE Feagenishe

pHaFftdeatit 418, flavoatihg inagrials) amd mofeebpbeialthagrgclignpioals othht is

ég@jph may | ead to groundwater contam nation),
gigidgsthestericides inpestcides, herbugidesanddhe ik er - sol ubl e

active conpounds are particularly susceptible to such

| osses. The m crocapsule defined in the first aspect

Microdreapswaed foymulagions ef agroflemitatp mayibegxplogted in a wide range of

characteristics of the active . ngredient co und .
RO FHGIS PHT G 91 Profeeepatd PGSR P gIs P S maycpe applied
VidRNVAMER DI EhHsQUE R adfolidr BIrdfY soil ApfIRhfidEatlPdsl sed freatments.
the absénce of pest and/or pathogen pressure on the

pl ant. The m crocapsul e defined in the first aspect

r ovi . for . . .
c%mrrgceel'gla{ gse, agrochemical products are subject to a range of environmental factors

which result in a reduction in efficacy of the formulation, including 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 microcapsule defined in the first aspect of the invention is useful for improving the
characteristics of the active ingredient compounds defined in the first aspect, especially in
relation to improving the growth of a plant, in particularly in the absence of pest and/or
pathogen pressure on the plant. The microcapsule defined in the first aspect provides for
controlled release of the active ingredient compounds, and thereby controls the release of
the active ingredient compounds defined in the first aspect into soil with a high moisture

content as a result of heavy rainfall or excessive irrigation. A further advantage is that
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controlled rel ease of the active ingredi ent conpounds,
and thereby controls the rel ease of the active

w0 ngysasioent conpounds defined in the first aspeCL/EPIW®004886

soil with a high noisture content as a result of heavy
rainfall or excessive irrigatign. A further advantage
récgﬁc'i‘saé i &cﬁ?ﬂ@fdcﬁﬁéﬁ@es%‘dﬁ BsBIrEARE %%’h%t%@@uﬁl &Pactive
educe the ambunt of such an active i1ngre t

ingrepienncbmpramnditkatliekatied to dowaseil lewild by keavly saibfalheramygation.
rainfall or irrigation. Several technol ogies are

commonly known as being useful in the production of

sréivefapfe%ﬁﬁdlbg%s bfeQonRXGHIP kRo RS a§lBEIRE RG] inthé PRIJuEtiorflof
of "ControllTed Delivery of Crog Protection Agents",

rpmtpcarrw%dnformmpiwegcnmegm shaptogbyt “Qméroélgé Belivery of Crop
f
%f) ?%Rgg gﬁgrféﬁ éirF;Jrérém%l ondi% lé&ﬁs gh%asl?n?ﬁl e%hhcﬂggy of

p&ﬁhcﬁﬂiartdﬁfhtw\ﬂir ltige @fcapdiﬂatmnctff@gﬁﬁﬁbhhﬁﬁlsaﬁ entg€adlglol ymerisation in

formed of meric material produced by a

Wark H@rw@&tqfé m@ae%péhlemecg@nﬁqaay é@@mdwftngk‘é%efm yatgrial produced

k§; ué(ngm'eﬂ% floh Ikt ﬁt\M‘ﬁa{] %?alﬁg %ﬁ? gla‘dé H?’JhleXn ace between two
ase an a mate organlc ase.

p'Hasa ustdaﬂy amagudoms phaﬂélmdd wateminamisaibde erganio lplhase Thus, they may

enul nore usual | oi | -i n-wat.er e

hﬂrw@l&sasf{%g WaFfr A S IFIgR O riorg Heiay gant cmp‘ﬁ%fg%emulsm
suspensions of solid biologically active conpounds in
organi c solvents or liquid biologically active

Mmm@psndss whizhlcaomis¢.an ghe qgaxdegbasebsdpemmwé i§plid biologically
8 95/13698, E 013 5€% 993842, US d K

OIS ETTPIHES et e st SACER plsERaly AR Copripgnds are known

4 hyddseaBédiarmtad dbameints WO Defisse8)EP) 0730406,838 899382, US
nlcroencaﬁ@ulatlon of water-sol ubl e bi ol ogi cal |y

t he
@dﬁﬁ?/b%%bg 8234}, shexsaniernelwvhich gre fullyingosporated herein by

1@&%5%9 caIIy active conpound is generally dissolved in
Or a water-m scible solvent prior to
encapsul ation. It has now been found that it is

ossi bl e to encapsul ate an actlve r.edi ent conpound
e Hletrﬁlerqeppgtsu%gﬁ%ef Wit Shluple ipogEAL R ACHYF compounds are

APPSR, b dn Z}hmttﬁé blomglccaﬁfl'ylﬁlcﬁv@wﬁ}?(fuﬂdrls VUL 1Y MiSsolved in water

compound I's dispersed in a”(non-continuous) matrix
artai witer-miwible easentpaior ka¢ioppaddtiah. and which is

di stri buted throughout the mcrocapsules. In one
particul ar enbodi nent, the (non-continuous) matrix is

1t RASRAY Beeh Rnd Haeltfiapbaible to encapsulate an active ingredient compound
defined in the first aspect which is dispersed in a substantially water-immiscible phase, in
which the compound is dispersed in a (non-continuous) matrix which is at least partially

solid and which is distributed throughout the microcapsules.

In one particular embodiment, the (non-continuous) matrix is formed via an interfacial
polymerisation of an oil-in-water emulsion, in which an active ingredient compound
defined in the first aspect is dispersed within the oil. Surprisingly, carrying out said
interfacial polymerisation results in the formation of a polymer (non-continuous) matrix
which is distributed throughout the microcapsules, rather than being restricted to the

interface, as is commonly taught in the prior art.
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pol ymeri sation of an oil-in-water enulsion, in which

an active ingredient conpound defined in the first
w@seassops di spersed within the oil. Surprisi nBCTEP2008/004886

carrying out said interfacial polynerisation results

in the formation of a polynmer_fnon-continuous) matrix

e P o e oS RO MR lrcot 151 e AR Encapsulation of a

saspensioh pf salidyperticlas withina mieroeapsul? femee daryeingafaeiah polymerisation

groblens whi ch nust be overconme for the successful

AR QUSRS YFIO8- suspensi on of solid particles

within a mcrocapsule formed by interfacial

pol ymerisation of an oil-in-water enulsion. Firstly, a

Farstlpd aestslnls pespshsinn of therselid i @ aubswnaaléwwgteaﬂmnasmble liquid must be

pé?cg ip%rslgntguorr gr (qalﬂg g{aertggﬁijgﬁ%drlﬁ?lﬁt Tiot mterfere \Ylth any further

pr&teege% %Ifal Ebltsiamamyd humhlaﬁag npic e essuis. of d| sper sion

used in making mcrocapsules. Secondly, the suspension

must be dispersed in water to produce stable, well

SLLARALAE 2Rl L s Gyl Sl Yo BRI e, wel dispered

dilosiptds e Fer bibldgicllycctdys p&fsﬁaﬁdes, it inpefaralsle tabaveovepy emelh droplets of

hi gh f f th |
1&%&@%@%@%3& BlESE ATRh Py e G SR B o
ﬂﬂ'&f gé’ﬁ@éél ard ;ﬁeguéeovew k11 ARt FE%uQE@ﬂlgﬁtsﬁe?ﬁ“TQ{c@f which would

e the solid from suspension. Surfactants are
terslital Hrgakr dogni thediropleta@hd/ev eelgzsg thediodid drosm @mspanmomt Suyifactants are

| et Thi
SifPuEndin O e eboT ABPER Bl R Sl Balet sy et em
unst abl e and t he phenonmenon of phase inversion may

occur, i.e. water fornms snmall droplets within the
Thirglly, dhe presgnce of ppe of MO L BAts MRyUmeke t}le dispersed draplet system

fnngtglfgg[ﬁgﬁ?hé E%e%%e\‘i’% Sf nwém)r?{nag %Far 1y 1e V\\%alé%bf‘oﬁng Small

eous?
cﬁaplk:tsiviiﬂiimgleSiqlﬁcaczt\aﬂéﬁlrameemaB@bn The | ast three of
these problens is even nore challenging to overcone
for the encapsul ati on of water-soluble biologically

K 1ROTRAYASEndaDth tht WARS-iRERRibIe qf@]ﬁl& fd@fable to migrate to the

nodl fcations are required to the procedures described
aqnecpmtpha!;e gaticnianty sSvhab bildi$E0e8 surfietaiT3o4 ®8¢d. US
5993842, US 6015571, US 2003/01 19675 and JP
2000247821 for the

The last three of these problems is even more challenging to overcome for the
encapsulation of water-soluble biologically active compounds, and it has been found that
modifications are required to the procedures described in patent documents WO 95/13698,
EP 0730406, US 5993842, US 6015571, US 2003/0119675 and JP 2000247821 for the

encapsulation of suspensions of water-insoluble compounds.

It has now been found that it is possible to produce microcapsules which comprise an
active ingredient compound defined in the first aspect dispersed in a (non-continuous)
matrix which is at least partially solid and which is distributed throughout the
microcapsules. Moreover it has been found that the capsule technology can be varied over
an extremely wide range resulting in controlling the characteristics of the active ingredient

compounds.
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encapsul ati on of suspensions of water-insol uble
conpounds. It has now been found that it is possible
WO eoopnssdore m crocapsul es which conpri se an acPCWEP2008/004886
i ngredi ent conmpound defined in the first aspect
di spersed in a (non-continuous%_natrix which is at
| east partially solid and which is distributed
t hroughout the m crocapsul es. Mreover it has been
Ouvedy sinadbld teehi gpesfdr ehd foeiatdroglysaiamidrecapauleeit inteefacial

an extrenely wide range resulting.in controlling th .
RORGREfEEPR Yoy a0tk in-WRET AR FHBriSE p%lwﬁ%v%&é? famation of a
ﬁbﬁrﬂeﬁﬂbﬁ-@?ﬁtﬁﬂoﬁ%hﬂﬂe\vﬂieﬁ i digribeledRofsh Rk tRAhfrocapsules, rather

m'crocapsules 1s interfacial polynerisation via an
tban béing vatristedetths inderfacs asps cemmyinyy, tavghtan thespriarart. n
the formati on of a polyner (non-continuous) matriXx
which is distributed throughout the mcrocapsul es,
TR odaP@ledARh Y Be pRFUETlsEEL the follewinginidthadogyds i S
commonl y taught” in the prior art. The m crocapsul es
may be produced using the follow ng nethodol ogy: Step

S P AR 5L AP Rl SRR U e

e require

requitediPaytidly side, NSulthblp By MUBAS professUiA slitadleVdblume Median Diameter
Medi an Di anet er gVND].particIe size of the solid is .
[YNSR] partigle simsraf theisalos §-G1ht0Hmpere suipbly ithe lowsatmahig 0-5um and

SR bt ) B oV e o i sl B o s 10um and
S BRAL VuildBfy WRRBberd lyfllls SgmSmm Step 2 - suspending

e the acti've ingredi ent conpound defined in the
Step 2t saspradingi the thesaghis¢ ingréda¢ntcompoend defirnedan bieefirst aspect in a

liquid. The liquid.is.preferably. a poar solvent for .
ha s e <o 6 Patighs BREFaRP A 01 Pontfor the solid
iU anbilitdoe 8iseflvé BignFRbhCquahtifed dfabé sbipr ef erably
contai ns a di spersant capable of keeping the solid in

the liquid but which does not allowthe solid to be

Ixetslg 264 Erg:f%rgt%lg c&\gﬁir}@aat ﬁ#eﬁ%ﬁ?ﬁ;}éﬁ{esomgﬂ?%% Jof’ld in glleol}]quid but

PErs er. e suspen

whichdo&rhdt allvatibe solide tdiexpactsditito theswataoivheal thewugeasien is
inversion to occur. Alternatively, the procedures of .
djppepied intgrivpter- aRdgisiopavheiths pusReRFign i #dsleq tanvpierige dispersant

£ﬁ§§£§§h£9pﬁﬁgqgﬁnﬁggg$@&h}cIe size of the active

I ngredi ent “conmpoun ined in the first

Alternatively, the procedures of steps 1 and 2 may be varied by performing a milling
process to reduce the particle size of the active ingredient compound defined in the first
aspect, after the compound has been suspended in the substantially water-immiscible

liquid (media milling).

Step 3 — a physical dispersion of the organic phase in an aqueous phase is prepared. To
obtain the appropriate dispersion, the organic phase is added to the aqueous phase, with
stirring. A suitable dispersing means is employed to disperse the organic phase in the
aqueous phase. Selection of dispersion process and apparatus will depend upon the
desired particle size of the emulsion (and ultimate product) to be produced. One suitable
means of dispersion is typically a high shear rotor/stator device (such as a laboratory

Silverson ™ machine) for small (<10 micron VMD products) but other means can be
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aspect, after the conmpound has been suspended in the

substantially water-immscible liquid (media mlling).
wEL@p/155097 a physi cal di spersion of the organi cCP@ITEBB®0$/004886

an aqueous phase is prepared. To obtain the

appropriate di spersion, the organic phase is added to

e&npqcr))ge% S%QH s ﬁgw%s N\Qfl gtvgs' %\leegram'(a‘ng HE\‘l@%)%]t%r lar%er rpartlcle sizes and

nmeans rse

dveA high p’teishﬁ lﬁﬂﬂ@géhﬁsaﬁ&ﬁécfnprﬁahtec,hbﬂél offucthi e?ﬂﬁﬁﬁdrﬁ)ib within the
process and a garatus wi | [ depend upon the desired
seape picane skilbia the axthd saighle F“Gﬁm( Iaﬁn ba PRY hghehgaralelice)so as to obtain

t@esﬁ@d %ﬁéf %ﬁ% choqu% nti%ltﬂ at 2 nglglcﬁjéﬁ%rv?’r'ﬂﬁﬁ tﬂesrange from

yplca evi'ce (‘'suc

dbabor af oyt ﬁDOmﬁr &%lt@tblﬁ’)ﬂﬁ@mh trﬁ@)befahy lﬁg‘haﬂiea( d’e’lvﬁ)ce so as to obtain a
m cron VMD products) but other neans can beenpl gyed

@9@@%1 dropleh (Andcorepgandingonisereapsue pptigleysize ﬁ@t%medeege from about
t% aboa{ 250, h}tilbclm Gfro%ll azll?o%t %ﬁg 1?@? e Hfogéj%tﬁ{agﬁrsf%rg apout 1 to about

OnD eni s on e Suc

At tﬂhlon"tr*t% t SREBS, ﬂ&u%"f%u‘ﬁ#td dbouD58,08, AMD. 6n§éitrieaﬁls1@ed droplet
neans may be any hi gh shear device so as to obtain a

sd@sm rotatanttriot@b dlispeesiah meansds giseelitingedi Onbrmpd @géatlon is required for
tg 1n%r gtzee Wlés i. Ige rla(: % froomra g { ]'CIRIO (ﬁent
%tﬁ?}ﬂ ShMERPESve ARE OFRY SSRGS S Va BT
ot pREnd de@iidahRhafifke sépeetkudpenaeein therdbaaitllypaiei-itgmiscible
m crocapsul e particle) size within the range from

ligtwid,to e ftnsa ¢d properedl as descabed aiqvsrin stsesd and 2o The aqueous phase

o e REE e P o BT RE b PR GERE T O Once

the deS|red droplet size is obtalned the di spersion
means i s disconti

| d agitation i.s requj.red
¢loprly there s e latiens gttwserbﬁtﬁ 1 Se otgtl’géﬁ fige Bﬁé%déem compound
&é@itr@a i fritSsp&h hﬂ@tﬁegﬁhﬁ% 6L oEARRRIAR &fidsP&fordBr to obtain

e first aspect suspended In the substantially
cmtrer ovemthesreldaberatd qﬁnhd actovebegredmapefunmled pmé\ﬂ‘dﬂlemtla@f the

ri bed ove in nd 2. e
ReEisF peeer fas emichit B B R nErosa U AW B BIRETY of the value
P50huRablyVe tiealahgd 03 1671610t yhokdafiblysi 8 t¢ €128t i onshi p
bet ween t he partlcle size of the active ingredient

compound defined in the first aspect and the particle

I%'o%&erqa OHA 19?0%?}23%1 egstihﬁ p%a%tug@{asr}: On @Bl e Q}qﬁ&ms Bhse must

ver the re ease ra gredi ent

camondor mbe Wherialgtwihictoéant ogct p@ fdrica pol?tnke bf orelpreferred
conmpound to that of the mcrocapsules will be
q%dérapqlt thgforgandc phasg sontains at least one diisocyanate and/or polyisocyanate,

whilst the aqueous phase contains at least one diamine and/or polyamine. In the situation
where at least one diamine and/or polyamine is included in the aqueous phase, this
component is added to the aqueous phase after the formation of the oil-in-water emulsion

as described above in step 3.

Step 4 — at least one diamine and/or polyamine is added to the oil-in-water emulsion

through the aqueous phase, maintaining mild agitation throughout. Stirring is continued
typically for 30 minutes to 3 hours until the formation of the (non-continuous) matrix is
complete. The reaction temperature is generally in the range from about 20°C to about

60°C. In the situation where approximately equimolar amounts of isocyanate and amino
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1:5; suitably in the range 1:3 to 1:100; nore suitably
1:5to 1:20. In order to obtain the m crocapsul es, the
woe@anssmIphase and/ or the aqueous phase nust CPEIL/BPIV08/004886

one or nore materials which can react to forma
polymer. In one preferred enbodi ment, the organic

hase contai,ns at l.east one di.l sogvapat [ Qo o
SOt B Be KacPE Kol e BEUARE LB A b & a0sc gp sbowt aoc,
dn@2%En RIdEe FlefFhBI9 AN ABSut ROPY 8Bt 30Tt hethé kitbtAi{onGhere an
where at |east one diam ne and/or polyanmne is

dxaedswd éspcyanatehgroapuiare psesphta the, readtios tewpgrefienis rreferabdie from about

Q .t he aguegus phase after the formatian 9f .th o :
PP AR oy S8 arers PerdisbpbBum 2020 @it 50°C. Reaction
tBh&Pintxcesdlof B 8B8Ls RRfbifl AR nfiRediBfes B 6YATHAS0VE are not
added to the oil-in-water enul sion through the aqueous

pbas®ended; suchi condigions havedgren attilisrd foh theeghapsulatigniof suspgnsions of

Ve ROP BB ETLY A titor 604 €5 20l REH e Wb been foung

{CMRERES TS HeASH JRALE THPRE R Ml oh DT GRNBIRGIapsuiss idR€ui in the
range from about 200C to about 600C. In the situation

miRsenkinypatiasx Rhies rgsublnipaet encapswiaiionsfi¢ieneyoEiewatesolubility of
nd .am nogr.oups. ar t . ' .at .
R R BB O BB SRR SR B e

dquanetigy fftks addlve compauad autisfAPREikto tebajicoddfiEse). n t he

situation where an excess of isocyanate groups are
present, the reaction tenperature is preferably from

?(?% %@1&9{&8%%%5 glg%%tc,:mﬁggﬂfe\‘ ?xﬂcx%.@ﬁ@apgﬁlgfi@r{ Qgiuquues are

om a Reaction tinmes In
mssibksimefuddndiour s conmbi ned with tenperatures of 600C
or above are not recomrended; such conditions have
been utilised for the encapsul ati on of suspensi ons of

(gﬂ’@garhﬁ‘&%ﬂw&%rﬁ@dm&l@ REl vhiddS RBRGhSls hR&éR iakk diEperse phase and
000247821) but it has been found that such conditions

iacausadto wnderghpelymerisatipa tp Ao thgi(homtontimous) matrix. Such monomers
ﬁfhngg{?ﬁfeaélgﬁel’ln:gigﬁ Wa efrlilllnn{i?cai1 BG,8 Igfepfsfcearl]lgl éo&&?fg% 'ﬁg/rihyl actil&Yronomer,

or encapsu I on Icrenc

foRtRimsie] ObOlblajkyd kst factylidand argigicndi doitsiRase thyl hexyl
wi th increasing tengfrature, resulting in excessive .
arndpteiang ethybhexyl anathacrylatec GrRselinkingmaisales be HYrqduegsl by choice of

R PSS e RO COR. LOUNP TR 1

i ncl udi ng:

(ii) preparation of a microcapsule in which the active ingredient compound defined in the
first aspect is dispersed within a liquid in which a reagent is dissolved, and in which the
liquid and reagent are caused to react to form the (non-continuous) matrix. Such effects
may be achieved by two reactive species, as are required to produce a polyurethane. These
include organic liquid soluble polyols to react with a suitable isocyanate. When the
isocyanate reactive species has sufficient functionality, the polyol may contain just one
polymerisable hydroxyl group. Many chemistries qualify including alcohols and
surfactant products derived from alkoxylation processes (including ethylene oxide,
propylene oxide and butylene oxide or mixtures thereof. When the isocyanate has less
functionality or where high degrees of cross linking are desired within the (non-

continuous) matrix, the polyol component may comprise more than one polymerisable OH

(hydroxyl!) functional compounds, suitably comprising two or more hydroxyl groups, per
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(i) Preparation of a m crocapsule in which a nononer

is present in the disperse phase and is caused to
waeaensfoopol yneri sation to formthe (non-conti PCOER)008/004886

matri x. Such nmonomers should be essentially water

i mm scible and typically conprgse a vinyl reactive

1 SIS
SRR e PRl R B i g e s
#idhtlardigatic. The pbBeateyizable, hydioss fdlndﬂlbhﬂg:oi’@puﬂdi§majabe straight,
i ntroduced by choice of an pproprlate acryl at

arslierciugrcared/hbhaneheds Famiauargoanerizableed &Wﬁe{icaonal compounds
&&mbe gﬁls&%ﬂé HRD Rleat a e%ep a&%ﬁ& 1&5& Whe &rol. hﬁn?%f {néSe polyol

I ngr edi ent COﬁpOUﬂ Ined’int I'rst aspect
cnbmmenetsemyvbe hldmoalehcqmllgzbmemlcy\lmdtdsr mlyreegeat désged. If oligomeric

di soI d d
Bl ice e TR Py (i eHE T D1 IgGSE Ty funetional
p%‘l‘fé?héi"g fﬁWéte@ﬁo%rMe?%@y&Yylfc‘é‘@ﬂoﬁ?%sﬁﬁée R§l@§ﬁicﬁ>§ ; polyamines,

as are required to produce a pol yuret hane.
nohgirease palyspfrines.| dombiinktions abthesepor ths!liket Bolyetet palieln aan;. as the

RN T LN RN TN AT —

AANAEE Bt Jeltive BBWRRLYARI 4ré BiMdel ik anpxiiblegr oup. Many
chem stries qualify including al cohols and surfactant

products derived from al koxyl ati on processes

Sgdl{%l ?%gyrhgkﬁ%&y %ﬁ&%&%&?@gh{&ﬁ %B)Qé@ﬂ?\%ﬁé 'C)Q%ﬁflﬂcﬂymers which are
dsScatigHy atacer hidgnibdlsle ahd b@alnmllulﬂgl, sath ng(ethy@éne oxide) and

degr ees of cross i nking are desired wthi
r(q%ﬂﬁmadqnﬁ@es mqrs(andt OB MIRIFRRY %lﬂ}ydﬁagyl groups derived

ﬁ: ol dlqp E&nn%&ﬁ{as Oﬂgluﬁﬁlgycﬁ@l% 'aﬁ&1 i s @k éﬂﬁ'ﬂﬂ@ XXthylene glycol,

ounds, suitably conprising two or nore
Wmlmglywlouﬁéutmrwl, é,étﬂ’léarmrdlalv é;ﬁal@gana'(hel neopentyl glycol,

SPRYHE eBRsh Bimstr st Pes ABtpl e B g cpethyiol

ﬁruﬁ&felaga@lm%muﬂ&écmw&ghﬁpmwlghsult&ﬂ@bérﬁﬁlemdlwllable
and/ or branched. Particul ar polynerizable

dalyethermebiolcinsivda tense ispld| under the tlade seme N@rmogﬁg (TlaatDow Chemical
¢ agél ne triol, and/or at |east one tetrol. Any of

he golyol conpounds may be nononeric, oligoneric,

and/ or polyneric as desired If oligoneric and/or

fhﬁynerlc t he g (s). may be selected fromone or
Rolysptsr oM olsrwhle |aE?n5é1ltab]6I19é?‘f?é¢%nce pehyes ryegtion include known

e L T T
tehaselroxon cbimpohmdsemd Fidayledxyéic apdhlsoloptisnadly mdydaheoxylic
(tricarboxylic, tetracarboxylic) acids or hydroxycarboxylic acids or lactones. Instead of
the free polycarboxylic acids it is also possible to use the corresponding polycarboxylic
anhydrides or corresponding polycarboxylic esters of lower alcohols to prepare the
polyesters such as, for example, phthalic anhydride. Examples of suitable diols are
ethylene glycol, 1,2-butanediol, diethylene glycol, triethylene glycol, polyalkylene
glycols, such as polyethylene glycol, and also 1,2- and 1,3-propanediol, 1,4-butanediol,
1,6-hexanediol, neopentyl glycol or neopentyl glycol hydroxypivalate. Examples of
polyols having 3 or more hydroxyl groups in the molecule, which may be used

additionally, if desired, include trimethylolpropane, trimethylolethane, glycerol, erythritol,
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pol yal kyl ene et her and pol yester polyols are al so
sui table and these are commercially avail abl e at
wo edoatissvet y | ow cost and are hydrol ytically stedi/EP2008/004886
Sui t abl e pol yal kyl ene et her polyols include
pol y(al kyl ene oxi de) pol yners._ which are essentially

RS S e SR b o, S5 R enacne nd
tpshydnerystleh tsocppuoirateer s with ternmi nal hydroxyl groups
derived from pol yhydric conmpounds, including diols and
triols; for exanple, ethylene glycol, propylene

A IpXﬁitharl}'sﬁrtﬁBlE anss &f ﬁﬂlyolg- uée‘f@llihaﬁ@c&h%smons coatlngs and methods
6- hexanedi ol , neopentyl glycol, diethylene glycol

qf tm mpymtmmarg Iﬂ}ﬁc‘dat;r p)@@mhbmh(thnluctaghydrgiqhaeq:cbpolyester—ether polyols
d [ I
PRt ek g, w0 P Vi Bforpfified by reference

lyéth! Sbﬂtzﬂal@@éxﬁﬁkm&ll}pﬁ}ayl@blé phiialitdehydie ®a c%blyﬁ’sﬂe@fether polyols
the trade name Voranol (r) (The Dow Chemi cal npany)

impladp ey’ Stapanpds] viStepapiopaa¥k suitabl e i n accor dance
with the invention include known pol ycondensat es of
organi ¢ di hydroxy and optional ly pol yhydroxy

Gthet RyAivekysimpri feadsysbke xncludeaigpauinstedensitiat C@Iftinﬁxydcitl@e hydroxyl
and al so optlonalgﬁ}polycarboxyl|§§(trjcaag

grevRsavah BHAPGrOf! adieas SYTerps IgABYS tharagditipn aaﬂ:‘}%‘éle Gptalyst that
ﬂl?}‘;g D&Rd ab rﬁé% 4o Qhy bPfhef ﬁ; haseshiP 'tﬁé%ﬁﬁﬁ’l)ébﬂ)ﬁ CS@ELIScdthlysts are
'S so poSSI to use the correspondi ng

wdl lﬂmmvrbmajnb ad bam metirdedeganometa) rca?els/ptsrsdplm gs dibutyl tin dilaurate and

ol ycar boxyli.c ester r. alcoho]s.to prepare the
B Shaes Yo T Y Raihe Sl Brompamiest aily ar 1 de.
Exanpl es of suitable diols are ethylene glycol,

1, 2-butanedi ol , diethylene glycol, triethylene yco
(mﬂ gramawtmnef agnigcenapsule ydisreis a feinyeqriipne I@th}Zé%PMIHQ gompound
% %usEé ;t(% Sepat witﬁlengtﬁlg %gﬁ%gg‘%l)l}%:eot?y rgéxrn%ﬁgeo edXOQ%mle solve?t for that

doyrEHoRNy. prmahaty@e aEmaWﬂ By fitstly[peépasing ahﬁspe[’sjorBoDﬁhe aotie: ingredient
hy droxg ﬁ{ou ps in the nplecul e, which qﬁ be used
ceirnound Rk feyfirsy asperddn aéalutlpﬁ ef aater imsoBtol (nonpoaHaRKS) matrix

;, NGateSinififst latile solvent for that wat lubl -
oy PR S PG pladle solsept foofiat yten fsoluble (non
cdjnriemntxmaa mtﬂx fdrmling polymet, lsydamkilybbnnameanmmwmion of this water-
trlsh eth |soc urate articul arl

EmEEb b i o walsSerdninine i cBuRBuapt et foff e and
tﬁ@xgre'ﬁ%\hl‘x)gjﬁle volatile solvent by a suitable evaporation process, yielding a dispersion

in water of microcapsules containing the active ingredient compound defined in the first
aspect distributed throughout a (non-continuous) matrix of the water insoluble polymer.
The stabilisation of the intermediate emulsion may be achieved by any suitable
microencapsulation process, such as an interfacial polycondensation by the routes well
known and outlined above but also by such routes as identified in US 5460817, where the
technology is identified as being useful for water insoluble (and oil soluble) biologically
active compounds such as chlorpyrifos and trifluralin but does not refer to utility for
dispersions in an oil or polymer of an active ingredient compound defined in the first

aspect.
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of the invention are the water insoluble phthalic

anhydri de based pol yester-ether polyols which are
walemsnsdoed, for exanple, in US 6,855, 844 whi chPCBEP2008/004886

i ncorporated by reference herein. Suitable

conmerci al ly avail abl e phthal jg_anhydri de based

) "

Séhgﬂtaggzhg ﬁlaﬁﬁp{‘a%ya ;R)‘Hfﬁi@ll \%hfrcg‘ﬂa ﬁtr' Iﬂglgﬁﬁtﬁsa ﬁ%l?gﬁ'f&ggg?tpgg ethane or is a

mixtire o€ twabumate (pfrtbch@cpt0$ym¢ra;t momrﬂuaabiyrﬂaamlatm@s a polyurea

hydr oxyl groups such as castor oil. These systens

require the addition of a suitable catalyst that may

1heheptdpatatisn BEARRBibACANIARS it i\ atiAAS aSsuntedith& the substantially

formul ation. Suitable catalysts are well known in the

vagter lnumsmhtﬂ ligted vsegdapthstnaepacaitonl ofshe disprrpion of denetiye ingredient

c: W g?dﬁ(li ufl:l d 1nghﬂgﬁ%s?aspse%r\%%ﬂg]n%sgntﬁﬂg I?etg%gd ZNlth.lrj the microcapsule

(ﬂﬁl%@ﬁfeﬁiolv@dll dﬂibe@atBlInyyC@apﬁﬂahen whéis@isseddabove). Undesired loss of
(non-conti nuous) matrix-form ng conpound is caused to

sobisar mey awrt(nn%d%%ﬁ@%ea thscerpsylf strusfueanggleassrcharacteristics. One
p\fgtLﬂEH Ielglbéa)ll e%m)f { éﬂl‘% 15%&)9 (ivatg-lh ﬁnﬁ@%}@ﬁ%uld does not
achi ev pr epari ng a i spersion of the
ARraty entod ﬂgr\edeepﬂase antonordoodr, islikvdlatils sudsthetcdrying aperations on the
solution of a mgter in lubhe on-contin ous% A rix.
A HSIFGTROFIRBS do et Tesbinesolyepiost s Buy gligrpTiprof the desired
nghﬂ@&&nﬁ&ﬁn&ﬁat wat er insoluble (noncontinuous)

trix formng polyner, secondly form ng an enul sion
of this waterimm scible mxture in water, stabilising

hat epu) sipn_.by a riate echnl n
Aisomhi! Be o aftteEURERRR Finigr 5T et f &Monkhlla with e
[RYRAOE I ledMnORS SspetiAlydlifig cértaihh SRAPSINAS definstBin@he Gfst aspect.
m crocapsul es containing the active ingredient
conmpound defined in the first aspect di stri but ed
’f’}ge; o Q%ﬁf'gﬁoﬁ o% ﬁl%racfigﬁ Eﬂg?%m%ﬁ)co oa(nd 2 ne‘iiﬁfe? AT aspect is suitably
firdrh O IvRONo e{hﬁ)refmtabl}om 16890 )ldsy \aaghmfeﬂe hicramapsalei t abl e
m croencapsul ati on process, such as an interfacial
pol ycondensation by the routes well known and outlined
BRWKe Ridesh SRidhS H@tt’ver ifl} %ﬁ%n@@orbﬂ&&td' cfe'ﬁ?lgd irf‘thy%rst aspect is
5460817, where the technolfogy Is identified as bel ng
aulslm‘nldbd frm Sumtaetlalllmwateu-bmml(cabid ligiid, st dmuel) may be any 11qu1d which

R T e T T N TN

s%'l%ﬁ?fosdlﬁaﬁve' tHe ?é@ig@l'ltls 0P prepolyniars uRl 18 fordf tHe\(Bon-continuous) matrix.
i ngredi ent conpound defined in the first
Suitably the water-solubility of the liquid under ambient conditions [typically 20°C] is

approximately S000ppm by weight or less.

Suitable examples of such liquids are aromatic organic compounds such as xylenes or
naphthalenes, eg. Solvesso® 200; aliphatic organic compounds such as alkyl esters, eg.
Exxate® 700 — Exxate® 1000, Prifer® 6813; paraffinic compounds, eg. the Norpar® &
Isopar® ranges of solvents; alkyl phthalates, such as diethyl phthalate, dibutylphthalate and
dioctylphthalate; alcohols, such as isopropyl alcohol; ketones, such as acetophenone and
cyclohexanone; mineral oils, eg. Cropspray® 7N or 11N; vegetable or seed oils, such as
rapeseed oil; and alkylated seed oils. The liquid may be a mixture of more than one

compound.
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aspect. Suitably the matrix is a polyner which is a

pol yurea, a polyam de or a polyurethane or is a
worzoosus®Inf two or nore of these polyners; norBCT/EP2008/004886

suitably the matrix is a polyurea. In the preparation

of such microcapsules, it is ngturally assunmed that

the substantially water imm scible |iquid used for the

preparation of the dispersion of the active ingredient

Ruethponoe thefiquiddn whidhhthe tompourasgfahé fivit hspebeis suspended may in

.essentially retained within the mcrocapsul unl ess :

et o8 comPrities aetcspg bigJoipallyctiv? somBeu S S atochemical.

above). Undesired | oss of solvent nay alter (and

destabilise) the capsule structure and rel ease

Teaphasd eslumes ofthe Aupepe of ganiephaserbudithewontigfousfagueous phase may

capsule.,s where the water-jmmscibl.e |iquid doe

BTN SR B AR o PSR LR e r 2 1S e by
WélyRt aditdb®y SU@N 3Bt by WegkheRed 3 dre REitdbly ot BSItET09% by weight
conpositions do not result in solvent |oss and thus
has¢eemthesnties formuelagesi r ed capsul e conposition. As

described in the first aspect, the inprovenent in

growh is denonstrated with the present capsul e

Tiedifidd agiabBs@atding 4 WispersintC @ht akatt choipe undispetedntepdill depend on
in the first aspect._ The concentration of the acti

] ve |
the ghier ehihe compovrtioltes findaspest abthe liagid b pagticufagly suitable
i y 709 . i | - 0 y . .

SRRyt [HREE Mk by BRAE nEih TR ad decachaEbai i solidiorganic
liduid acérface and o @di aritas emsoliying apehisnSadch dispémsarfts aetsuitably made
as t i§ suspended i.n a substanti gl | - . )
BiPla pRvSERbF B PevRe & GERG TN IEr T Jionid Ay p gipup which
Wi fo®a8npRo thSsMdve the conpound to any
appreci abl e éxtent but is a sufficiently good sol vent
to dissolve the reagents or prepolynmers used to form
S HPabCC AR PR B e A tgbsqprin e compound o
166 figdt ab R b sushyRiedah hYiqafdehd Whidhpare Qunerail pylymREOpamgiven in
gy wei ght or |ess. Suitable exanples of such |iquids g ®

ﬂb%(ﬂgéﬁa& ped gichulsincodusisryaHakle ander the tradangass Hypermer™, Atlox™,

® Sol vesso(r) 200; aliphatic organic

‘ggﬁggﬁﬁggqgh%ﬁﬁ%s'alkyl esters, eg. Exxate(r) 700 -
Exxate(r) 1000, Prifer(r) 6813; paraffinic conmpounds,
eg. the Norpar . & Isopar(r) ranges.of solvents. 0
(ibeperal haaas LRt BTG Ertg AT P EAOT 0,01 to abou 10% by
WeibHt s b h #ealrBarfi® Phase, but higher concentrations may also be used.

For the successful encapsulation of suspensions of a compound of the first aspect the
choice of the liquid / dispersant combination within the microcapsules is particularly
critical. Suitable systems include Solvesso® 200 and Solsperse®17000; rapeseed oil and
Solsperse® 17000; a Norpar® 15/Prifer® 6813 mixture with Z190-165™; and Cropspray®
7N or 11N with one or more dispersants selected from Atlox® 4912, Atlox® LP1,
Agrimer® AL22 and Agrimer® AL30. Such combinations are particularly suitable when

the compound of the first aspect is thiamethoxam.

In general, the surfactant or surfactants in the aqueous phase of the microcapsule

suspension are selected from anionic, cationic and non-ionic surfactants with an HLB
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di octyl pht hal ate; al cohols, such as isopropyl alcohol;

ket ones, such as acetophenone and cycl ohexanone;
waorzovensdooni | s, eg. Cropspray(r) 7N or 1IN, vegetEHBP®0©004886

seed oils, such as rapeseed oil; and al kyl ated seed

oils. The liquid may be a m xture of nore than one

co und, Fur r.nor | hqui d in FCh t

GRET e aob U PG TBE) & 15y e g R I T 4 S8 BTaR Pkt

GTFIbh Sbrdio RGRAE ctahBla@gparatbhiyrl Aethitabie. ClOMaRel tihn od¥ Glhirfactant is

as an agrochem cal. The phase vol unes of the disperse

weddhe diyidaal sarfactenis mayriaye b valyrdewer hradd omighgethan 16.
AL UL 0 RO 80y b n i
rhbgd 10-T0Y5 biyablesigfictananisichide @olyaihysdnk lcobethdss df dinb&%lcohols,

ARG 1 siry{pBrasl oy Riesehlatk copiyraersa propylene
i GPHSAR 1€ oMt | and $BBRGhYAILREISC @Qlﬁﬁmy@glccjzbfgﬁlts are particularly

conmpound of the first dspect and the’liqui

quiteblecul arly suitabl e di spersants are those which act
by steric hindrance and are active only at the
solid/organic liquid interface and do not act as

BPsh&raf, Yhd@nfO6MN T facE Boride SPRIohAR e FY06esS i frall AbolBBI01 to about
up of (i) a polyneric chain having a strong affinity
'S

¥55 by eeighitohased emthe(aquyous phess puihigher sonrenteagieny of surfactant may
trongly to the solid. Exanples of dispersants which

ik%p%%wéSed in mcrocapsul es containing the conpound

of the first aspect suspended in a liquid [and which

are generally polynerjic] are given in WD 95/13698, and

Aitioeallypp pERietty e £oHPI0ABMEalsM Be Preser 1R fhegMpRtsphase. This must

m&%rs'ﬁ%ﬁéfé')ontcﬁﬂe%ﬁﬁfﬁ%e o : SE ioff‘?ﬁé\ﬂléts.agqnas}ﬁé g&%&i@é rcb}éoiihg include

general, “the range o persant concentration use

palyatk dhtesitm@h@licellaleab.qo yvidghabyohaksi girttutza ©€ dolymintyh elcohols and

GH2 arsbieo P ROy ST BB P OLRG GUHCP e DR EeRe e
of a conpound of the first aspect the choice of the

liquid / dispersant conbination within the
Hhere suahd b¢ sufficienpenlioid pteagrityo affpndi comipletsgpyesagecof the surfaces of

tens .i.nclude Sal.vessq( 200 a SO erse(r)17000: . .
A B SRS B U ey BRTR, b by B0 REPELRT g ShpRea win
dCe{péEd b Qiridys BEds, Sachladmeolvduldr widigt-and @ofripadibiliey) dThe protective
opspray(r
collo?d rglay %g azlded 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

of it. The protective colloid is generally present in the aqueous phase in an amount of

from about 0.1 to about 10% by weight of the aqueous phase.

Where separate emulsifiers and colloid stabilisers are used in the aqueous phase, the
emulsifier should not displace the protective colloid from the surface of the droplets of the

organic liquid.

In the situation in which the microcapsules are prepared via an interfacial
polycondensation reaction, the organic phase and/or the aqueous phase contains one or

more materials which may react to form the polymer (non-continuous) matrix. In one
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7N or 1IN with one or nore dispersants selected from
Atl ox 4912, Atlox(r) LPI, Agriner(r) AL22 and

warosesofT ) AL30. Such conbi nations are parti CRCEHEP2008/004886

sui tabl e when the conpound of the first aspect is
thi anet hoxam In general, the gurfactant or
LT AN Al AP ATE SRR s LAE ol BB o
podyisdcyamate, sutiifsa teaiqusousi phiaseacontdify atrlgsst f)ﬁ@ﬂihﬂﬁnmﬂndld} polyamine.
to about 16 that is high enough to forma stable
oil -in-water enul sion; non-ionic surfactants are

&jhsoBY ale) aRly8natd for Tk Rurd S ¥RBreBR Sn A ARPIBIL, pPovided that
A)@r of #’1 [ nodrﬁi\g):l%ual ré,aurfoarlct ant s ma)? E ave HLB %a?uéls? videdtha
it Bwelubtenianhd Bqwid chosghdor tha angahéc phdseve Warere amemxtlc liquids are used,
conmbi.ned to t he over LB \val ue of

| ]
agﬂp?%%{sgmaggtﬁg@ucgeas ISOMEES é?]légni gui%cya%q}f:,tla%p%rs and derivatives of

phehyiasd @'Igo%% dratd, Waeh POAMBAI N BHG (Ef'bY}%l:ln RhoaliSoc9hnates, and/or
i near al co et hoxyl at ed neﬁgkphenor

IIOﬂYIBQtW‘WWYR“Wﬂ??ﬁJ%%V%%@ (P m@pyﬁe Mheye aliphatic liguids

ag? B%Oi“s@l’ ag?é ILIS;%\GI},%}; Fesga}r h%‘hgpg aoﬁleegig ena 1@@?&%’ é’éﬁﬁé isocyanates such

a8 biek &hétBy leheigodiemate, (HMBI ) ayngie amahaw i&@@taams such as
concentration in the process is fromabout 0.01 to

m@fonfé%osyarw& gkPD %af‘s‘é @l%hyl?mféls&ax%%%%@énatsh@ndfor trimers
AN of Y Fmdrtﬁé 1RO mSHE hAGHBRIandRY, GLRR, BocksLd

ona a protective colford may a e present
polyisdugamaiese am$ mpkiass.of Phlyssocyatatadsidr mehhtgcpmghtynomﬁcrs may also
t he ce of the oil o lefs. Suitable ti
tegrdi Mt e Paaie sy iepFRpaL SorAy. W PSEproberties be
RO 54! th@is@%a& subh % H{c?e%s&f ﬂ&&tfi’l‘(}‘ Rbldn ﬁﬂgﬁ/&m FerfAfives may
gum ar abi c, pol yacryl am des. yVi ny

lErfmlHiaYetdl \&hﬁraml p)artmfthebbeyanmes eeaSWduVIdl ben@bfef p@Y@nSuch
ent to aff e coverage of the
€ty et B Freeri s b Raf B B B o Gane 1 qui .

The anount of protective CO||OId enployed w || depend
on various factors, such as nol ecul ar wei ght and

Bmeacemsiation pf thFHéOCp(Fi@ftte(éi iapd theglafiesy Whese eredbyeeny isocyanate is
Js & 1%1% %H?en"!%aa%% é{z@ %httee%] p&i @pe% a? r%i'llet f&? %l%re&?p%lﬁar end

e overa stem a
@@th’tio@n T(hfe cbh&nﬂhga:m bﬁtlﬁha&@amte(EMudl a$$mebeshlgln endughtto form a
The protective colloid.is gener prese in the

@a@@g@@t@ﬁgsrgaqnﬁ disperss through outt e mlcrocapsu es In general, the

isocyanate(s) will comprise from about 5 to about 75%, more suitably from about 7 to
about 30%, even more suitably from about 10 to about 25% and most suitably from about

10 to about 20%, by weight of the microcapsule.

The diamine or polyamine, or mixtures thereof, may be any such compound(s) which
is/are soluble in the aqueous phase. Aliphatic or alicyclic primary or secondary diamines
or polyamines are very suitable, such as ethylene-1,2-diamine, diethylenetriamine,
triethylenetetramine, bis-(3-aminopropyl)-amine, bis-(2-methylaminoethyl)-methylamine,
1,4-diaminocyclohexane, 3-amino-1-methylaminopropane, N-methyl-bis-(3-
aminopropyl)amine, 1,4-diamino-n-butane, 1,6-diamino-n-hexane and

tetraethylenepentamine. Polyethyleneimines are also suitable.
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fromabout 0.1 to about 10% by wei ght of the aqueous
phase. \Were separate enulsifiers and colloid

W@ e@Bilkjosers are used in the aqueous phase, thBCT/EP2008/004886
enmul sifier should not displace the protective colloid
fromthe surface of the droplays of the organic
THeGhb18r ratiB of BRI mBRLEOD isbeydhite dikiees A RCaRR fRsin about 0.1:1
are prepared via an interfacial polycondensation '
tp ebwttilon]. Shicatdy gidherdi)phprximatalymquirhelanepnsentsatising o€ amine and
.contai.ns one or nor teri.al ich r form.. ..
igRepe rofites Rl BT AT B Rt Relitrito FRiRERS bsokfanay Mbieties
r@nhied froRdbout 0.8: 10003ABULC] PHAEEWERH kadethie alalll feABAticdTeaction is
di1 socyanate and/or polyisocyanate, whilst the aqueous
spitetd e camied @uhat aatemiperasure Sigan ehawt2AeC tmahout 4961, waen mere preferably

frobplt 20P oot BT i B0 RaR e AR qEuSgg fngresent wit
thératiB@flahii @ iSHQacMe Rfietld @ar%il%ﬁbﬁl_ dY3ase1: MBab8ut 0.35:1, in

aromatic liquidsare used, aronmatic isocyanates such
vetich essrtheswall forolagioa meactiph soprgéerait e carrisdapy & 2dagperature from

i ABE W BBo 0B ST ar erefF Ly abau RER P POS s0°C. I case
(?9{_}% relcRvh %@@%hﬁpﬁ%&%;ﬁ@@i RN ABPESRAtFIVIIRL bf Fnfhe and isocyanate

urtable. Wiere allphatic’liquids are used, aliphatic
meiotgsamsitlssn gheefosmatierbdleg pdlpnree xromp¢antiabpys) matgx which is

B RIS, IR L SRS e

sofRRITRHPRE ahsQ Gy bR stand !t hmir@ moieties to fix a shell around the outside of
4, 4" net hyl enebi s(cycl ohexyl isocyanate), and/or

the emlsipnetrople) fadlowepry hydeplysieanq fugtheisagtinn oidthe excess isocyanate
| vi ' , . nak Vi

ARGl S GFREh BB ARG B At

mieichpaine. may al so be used. MDl is a particularly

preferred polyisocyanate. Shoul d other properties be

desired fromthe isocyanate such as increased

R . ! _ .

RERL DB SOE RS B i,

ap}q)tdp_rla‘;ess_gldcabﬂl ef pzalll)fmilimngugmpm;mﬁltm iSqt]@td?r ﬁb@OIS for addition through
em stries ar no n the ay! e

oot BERsor s GoR ahli et Thish 4 aer s plpPhese may

AEREUEP Eigh P1O BElyRP@ ok PIAC V1B ot SxdhFREl, suitBhlaIdeo1s hreditiylene

So as to obtain the desired rel ease rate profile for

glyesl pla?-butantdiel, dirthylprs glyeeli isthylens dynedadyadkylere glycols, such as
ﬁorl]yeet}ilﬁgr(l:ey 519951,9 e(nsd) alld! i‘z- gljxdS 9,3 H}%}Mn@gioﬁ ﬂ?MSHtahé’diBf? 1"8-Rexanediol,
neopentyl glycol or neopentyl glycol hydroxypivalate. Examples of polyols having 3 or
more hydroxyl groups in the molecule, which may be used additionally, if desired, include
trimethylolpropane, trimethylolethane, glycerol, erythritol, pentaerythritol, di-
trimethylolpropane, dipentaerythritol, trimethylol-benzene and trishydroxyethyl
isocyanurate. Higher functionality may be employed by use of the various sugars such as
fructose, dextrose, glucose and derivatives thereof. It is noted that glycols with suitable
oil solubility characteristics may be introduced into the oil phase as part of the dispersion
of the active ingredient compound of the first aspect whereby they can contribute not only
to capsule wall formation but also (as indicated earlier) to (non-continuous) matrix
formation. Mixtures of water soluble and oil soluble reactive hydroxyl containing

compounds are also contemplated. Polyamides may be produced in a similar manner by
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(non-continuous) matrix di spersed throughout the

m crocapsul es. In general, the isocyanate(s) wl|
wa@eopns®e7 f r om about 5 to about 75% nore sui tedi/EPIngMNM4886

about 7 to about 30% even nore suitably from about 10

to about 25% and nost suitablysfromabout 10 to about

s%%?!i;i/%rfngfn ééﬁ,esip%%pr&fte 1hg fé@dﬁtg)?lg gs?ﬁfi' Le seb-ggdayl Qhﬁmdgﬁ Mixtures, in any

m Xt ures be any suc

rﬁt(ikbmxf pobfusdas Vlb‘ulyahe'ﬂhm‘larzmdsmﬂ)mnhées are tlse caneepleed Hlseefore
tic_or allc clic ma segondar i am nes

sartalﬁzﬂ Igmenehet s P;POBGW g igh 14 pqiyufea, A Ryamge or a

;%aﬁn&haﬁe Hsa %&ﬁﬂé’bﬁ%} 61 ABTeT thdsk ipBlyRYdre nﬁ&r%tsnﬁmlp fhe

I's- (3-am nopropyl ) -am ne,
polgndrit- shetlhya polynmat hyl ) - net hyl am ne,
1, 4-di am nocycl ohexane, 3-am no-| -nethyl am nopropane,
N- et hyl - bi s- (13- ami nopropyl ) am ne,
I aAif{l & th&feR-dkodt e ahifes thaBd @i ¥R@0as BAdg added to the oil
t et raet hyl enepent am ne. Pol yet hyI enei m nes are al so

rdase prinrdo Preparasionof ithet aqeois dirpensonprdtheragfiena suitable water
désoc b n?%)%{% erte%lc 6?t m%)( F??ael&r/d%(i t§ g Bpe@ t%g(?r#%{tgm;‘l 1%actt1%n
equi nol ar concent rat| ons of am ne and i socyanat e

rmletles are enp ed, with the nolar ratio of am ne
Bysq %c@@yaaﬁatl@mﬁw@ 4e, ISPRKANR FheBHstRLAIG capcentratiog, amine identity

HAWL ratiode %hfférght (f?gné%@%nhﬂl%rsvﬂd/or aﬁ{nq@st Whih ﬁlgx%cthbﬁgne

I's suitably carried”out at a tenperature from about
12@@6&1&0 nmlnombr 4G, arsineris pesant phe faeambirate OF tm ambweelingredient

200C t 300C, or (il signific xcess of 0

oagoyahal Bttt dbited him A TG Tafh BE i aken for s0% of

th§ Q&M@']ﬁér%dﬁﬁi t%tHeQ§strfﬁﬁ19 kHeCca F)Elﬁg(létb 8d1basPd )} value df aFewthours up to
1, Tn which case the wa formation reaction is

qsmalemabﬂhy ot g¢ars. el ipsurprasing thag myélraawmeeamgemﬁrallgmrates is

SRRER 0o B BB e BB L o

SRV 96y 0T BESYe¥n equwmw)loaprewmmgms 300818 D0 WYiane itie Particularly
i socyanate noieties results In_the formation of a

yskpestakihetRxteasht lpwaelepserates into inagHequs siksrre phigined:

t hroughout the mcrocapsules. In case (ii), an initial
reacti on occurs between sone of the isocyanate

Fﬁgihehh@ﬁ: anctuick ef aritroeapyoles twithsdiffereht chazacsdéristics,anchuadrelease

the outside of the enu]sjon droplets, .foll owe

TRiFarBRY B Sorabiaed {14 HOEIelBHBYIRBAL Y Profidech cLOTed plaht growth effect
i socyanate noieties to forma (non-continuous) matrix

which is distributed throughout the resultant
The capsule compositions, as produced, will be dispersions in water. These microcapsules

may be post-formulated, to stabilise them for long term shelf life storage, with anti-settling
agents, which include water-soluble polysaccharides such as xanthan gum, water-insoluble
polysaccharides such as microcrystalline cellulose and structured clays such as bentonites.

Microcrystalline cellulose is a particularly suitable anti-settling agent.

Furthermore, it is possible to add biologically active compounds, such as an agrochemical,
to the aqueous phase, either as solids, emulsions (either as an emulsion of a compound that
is liquid at ambient temperature or as an emulsion of a solution of a biologically active
compound in a suitable essentially water immiscible solvent) or as a solution in water or

mixtures of the above. The biologically active compound added directly to the external
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m crocapsul es. G her wall chem stries may be used, for
exanpl e pol yur et hanes and pol yam des, by appropriate
waeedoeassoon of wall form ng conmponents. Suitabl BCOEpDO$/604886

for addition through the aqueous phase include those
t aught above and whi ch are mat r sol ubl e. These may
a l)t(lgc()r)}xﬁ: I%,%Leg%? % In%?éo)‘@() fgnﬁgllx I?@éc%isf gs%{act within the
Iﬂmﬂxhphﬂaediol, dlethylene glycol, trlethylene gl ycol ,
pol yal kyl ene gl ycols, such as pol yet hyl ene glycol, and
al so 1,2- and 1, 3-propanediol, 1, 4-butanediol,

. R |
SoBpl3HeREE i cIBIRACRNeol MESL WY o IBRPRTRN Y B8rnge of 0.
thyl00 @Ayt 207 unerei smtalﬁg tiod geochlemicabiin the agayousephaseid a neonictinoid

1?%%#51'@%3?\/'8;1 éqq{lgr%gl(tj %zly y d%g@:tar;gilg%ate ﬂ{)ﬁ%@l&lﬂyﬂngdgglgﬁlc{] thiacloprid or

tRAMARIXAI hhd Rlost QiltfaBly'T?IshMJaQJeﬁfoQ%n e,

di pentaerythritol, tri'methyl ol -benzene and
tri shydr oxyet hyI i socyanur ate. Higher functi onal ity

\%ﬁr&aglggf@bcgﬁy Iagté\ye co&l;ﬁ)g%g Eshgrﬁ%e%ygfl‘r‘% gﬁﬁ%} pthi 2 B-gfconcentratlon

dftthils oMbkt mBRbe Fhdi€DWithi 4 Rldivelyabide rande. sceédétuulyl the/
characteristics nmay be introduced into the oil

has
epgcguration of tiscemapmdsvidirbedetvera Gand W».bﬁgveeghtemsed on the total

%Ogﬁg%gl of the first aspect whereby they can
Ute not only to capsule wall formation but al so

(as indicated earlier) to (non-continuous) matrix

formation, .M xtures of ter soluble and .oil _sol ubl
Euthermors, Hm(&ﬁiﬁ ocﬁ’y a¢ W@te& gﬁﬂlago%pgnsm zlg can be achieved by

&ﬂgéﬁwbﬁB?ﬁxe Wby 95{:9::&1 @&ng@s)( iR, QM RRAtatiBn %eﬁtrfﬂlgﬁfon) followed

manner bysel ection of rop rlate aci d feedstoc
l(mmhtahk: ctrgaimg(tcx;hmcphl soch aissc)rurrmrxtngr dSmay alsarbg achieved by

EObBieS oty ot Bt B e R Ry Rl el Bhifyes and similar

drimdatist ss¥d)iog, hf the c@nﬂ)@hb{&!{ &ehedt s@@sht‘{'é’énﬁ‘ééz@d fhg or
pol yurethane or is a mxture of two or nore of tlzese

q@mloypi@rls frenzﬁ drying. t%mﬁx/ drypig ﬁﬁ@hrqusuaee Big&drred; as they are fast and may
‘%’g"%’b‘ rt?tgy %}%p"i‘lga to d LrsilBY gL? {D?]C(l)'!) F&le%ﬁ%ﬂ%ﬁ Jﬁl}(e first

|ng a ase

dsPedir Bpau@iont doy pfddﬁctaﬁl@kﬁ&usatdn Bq&edl Eispﬂsﬂmdlsually requires the
thereafter a suitable water dispersible isocyanate

addiranoftfurtasy inat gempenants temr:@ttbe pgerity pérheaf@p%ules during the
Jr?ﬂl%ts't&@; 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 acids. Other ingredients may include surfactants,
dispersants, sugars, lignosulfonates, disintegrants such as cross-linked

polyvinylpyrrolidones and maltodextrins.

The dried products moreover, may contain other biologically active agents that are not

encapsulated as described above for the compounds of the first aspect.

It is also possible to use a dried product directly without dilution into water. Such use may

be as a granular product in rice cultivation, for use on cultivated turf and also as a
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By selection of mcrocapsule size, isocyanate
chem stry and concentration, amne identity and the

wo 2008053097 di f f erent i socyanate nononers and/ or PEITEPESS/004886
when nore than one isocyanate nononer and/or amne is
present, the release rate of the active ingredient

7 1,
AR I O e efé%l.h%%”?&&"‘é?#% Suskfhef g?ﬂ!ﬁgét 13,501l turfor
dthgradensstct o e, | ost from the capsule (i.
released)] value of a few hours up to several nont hs
or years. is surprising that such a w de range of

B8RS Ge b dil LheMabl e for the conpounds of the
$§%s$§a%p§@?% W cgaﬁre wat er soluble (i.e. has a
solubility of betmeen 0.1 to 100, preferably 0.5 to 50

[L.at 20 C and.it articularly unexpected that

%&UPP&{BF 8%*?”8&?‘?1& ?é'ﬁgeéd SQf’@éb‘i? ‘nto an aqueous sink are
obt ai ned. Furthernore, mxtures of mcrocapsules with

different characteristics, such as release rates, may
Ve widntrngsdf irﬂeaﬁegatng pehievablauwigh itharfechnelagyarfithie fizgt aspect allows

eé(g?ob%gan gn S vera 'fu?p B:ta]tl(glflsf ?r?cﬁudm hteracﬁiEl B Ic?orp rg%géiéﬁ 58@&5 both as a

faligd &Caad@ﬂldpgﬁed'fpry)dbet ﬁﬁSisc f)ﬂ E:ﬁllﬂllvaﬂ'e& @urf,lznd sk alskdd Seatment.
themfor long termshelf life storage, with

anti-settling agents, which include water- squbIe
I :
f th
Y R8P SRR r BB KPS TRk Elchdhd blofint of the
pantuast welbas fof ay sxtendéd mloldmftbmioglea;l cohtrok cmmgesd:chtol name

ceIIu ose IS articu arly su e a set

et prRepiBRsand dthalentaslaDloppARlians by Sy apglied
Iﬁ’S&ﬁchethE Q%ﬁ“@ﬂ%acﬁﬂgﬁa?ﬁls@ 'beq'gd&‘éa %P"tl?@lhse df @u(t,}hl%lcrocapsules the
aqueous phase, either as solid sions (either as

lameresrpdimpdarlmfrelavm fgrahe alctt\hraqorrimuhdsqd:sdomd lamltn fenst aspect,
ture sol ut i

SRS Rl PR e vaR: SFb T o o plidS 1 8ichRe wpon povticd n

M&l[edcﬂﬁgu%écpfo@ms% ArtiOllaBém Bo Mk bkl Widte kit MRtk&JapSiles are
m xtures of the above. The biologically active

FePARGat i LRG0 WM CArapTiTieg & XYSPPREPHRLRIncapadaed compound
mMe Hfst tcl!})%ﬁts BB@h 8&'&3&%@1@'@%& ?c%f‘vlltgéﬁ%l aﬁ Ie%{étg?]éed ﬁ&fod of biological

€ m crocapsu
caagrrobineyrbe abhle\ﬂ:dt partiaglaglg dsr mhmmeldhasas avell as an improvement in the
wat er ility in the range of 0.1 to 100 g/1 at
ggyth ﬁ%ﬁ l-tably the agrocheni cal |n t he aqueous
phase is a neonictinoid insecticide; even nore
suitably it is acetam prid, clothianidin,
Thei dxcdaapsild susphisieisatpns prodnced may be utilized in the normal fashion of

such products, i.e. by packaging the suspension and ultimately transferring the suspension
into a spray tank or other spray equipment, in which it is mixed with water to form a
sprayable suspension. A range of application techniques may be utilised for the soil
application of such microcapsules, including pre-planting and post-planting applications
either as a dilute spray or as a more concentrated drench, including direct application into
the planting hole. Application may also be made to seedling trays etc. prior to transplant.
Alternatively, the suspension of microcapsules may be converted into a dry microcapsule
product by spray drying or other known techniques and the resulting material packaged in

dry form.
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t hi amet hoxam and nost suitably it is thianmethoxam

Where a biologically active conpound is present in the
waouensmIphase, the concentration of this conpPCIEPI088/004886

be varied within a relatively wi de range. Generally

the concentration of this conpgund will be between 0

Igﬁ'g E r{%&lmh %Itt ghegég%g%@ e{tﬁ‘l? éﬁ{t}%@t{sj (t: ﬂlléecggﬁllgase dology In one

e@rﬂmdnﬁmmmetates“ﬁb |a3nmmabﬁlla&imamﬂnbny whixhoitrs@pides afmprise a

the water based conpositi . sedi neptation
coapernd ghtheitt tsﬂ)asmrrrpl &n aag@arqoaaméow {Ratryx which is at least
dgﬁg]lg sOHE afd %&ﬁﬁ qtgfmlﬁécyw&l h'otn et éafesaqn Psefl%g]ar it
y téchniques such as spray-d |ng i nc
rblatts agg bm@natdmim@mmrqa;@sulam Whmhrlhd:mselgasamutmtse on
roc sses% ﬁ 1 f t he conpounds are heat sensitive,
(p} 2RA¥MSFG SRl 3pd ot nospheric freeze drying. Spray

oY Yehre &tﬁ&h&rﬂ#@&s@ﬁ hdRhRIUn@df A% filedspaétlidReded @ E matrix and
may conveni ent be applied to dispersions such as the

(lﬁ) e N@éﬁpmmn@csb}@éfqm@@airqﬁqrﬁéd in thet thaewaity. is fiesidhutedinen-
crogtl prt gh%%t mte\fva&l 15{?%1%“?%119* spersion usually

on o néert conponents to
protect the integrity of the capsules during the

drying stage, or durjing storage and also to allow easy
1 epbkodimentsapd pesTeieness arngvanPeloModuct back i nt o

wat er for application. Such inerts include, but are

not limted to, essentially water soluble filmformng

lagerhmodindnt ahe patrpeapsyle iakbe désotibed in WO 01/68234.

pol yvi nyl pyrrol i dones and pol yacrylic acids. O her

i ngredients may include surfactants, dispersants,

A léﬁ%ﬁ?oodixh&ﬁ Ot Ml%@ﬁﬁ‘sﬁle ﬁhﬁhlﬁhgﬂ Eé‘rﬁbﬁse% liﬁt'ﬂr&ﬁpsules which
cross-1linked pol yvinyl pyrrolidones and nal t odextri ns.

cﬁhtprm aedmpouatiicf the fnstaspast dispergediorat @ion-contimpous) matrix which is at

o pERe 7 nelt BELVE% SPRhEuIeBThsRafialShe ERIOHBIGRL.H which e

rﬁﬁ;@&% suléstark Suspededifafiaghieous huseed ringl th€lel fahadus!
directly without dilution into water. Such use may be

as a granular product in rice cultivation, for use on

%l te \t)%hﬁg?lﬁ ut'hf: nﬂ%c?ﬁsﬁfé Iﬁﬁnﬁfaﬁgﬁi i ﬁ%sér?rfedqbgogtwﬂgrem the
et T ser "Xt ur es tor - su sequent applicati
ébmﬂounﬂ of thedirstatspent i¢ asgil & agbidnt aampdratare and is dlspersed in an

organic non-solvent within the capsules.

In an embodiment, the microcapsule formulation is as described above and a process as
described above for making it in which a monomer is present in the disperse phase and is

caused to undergo polymerisation to form the (non-continuous) matrix.

In an embodiment, the microcapsule formulation is as described above wherein a water

immiscible liquid is a vinyl containing reactive monomer.

In an embodiment, the microcapsule formulation is as described above and a process as
described above for making it in which the compound of the first aspect is dispersed
within a liquid in which a reagent is dissolved, and in which the liquid and reagent are

caused to react to form the (non-continuous) matrix.
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Suitably the dry product is granular. Suitably the dry
product is water-dispersible. The wi de range of

WO 200845W9T at es achi evable with the technol ogy PET/EPm08/004886
first aspect allows exploitation in severa
applications, including traditjsnal crop protection
outlets both as a foliar or a soil applied product,
for use on cultivated turf, and as a seed treatnent.
Ihhea catodiherd et Reidroshpsutectopauladsn i aleadritedubbo¢ wadrein a water
dnmprovenent in the growth of the plant, as well as for
igynigsible v ﬁ@r%ﬁalag}fmm BFEYNE Hac tswne&eszvamﬂafléa(I%Qsl-contmuous)
IP&H§QfﬁHﬁ%h?ted formul ati ons and ot her encapsul at ed

ormul ations, and for soil applied products the extent

of | eaching may al so be reduced by the use of such

m crocapsules; the latter_.is rticularly relevant fo

P8 TRyt o Stinies e G fopBuliph 1 datphelt S whith the
AMRRI0RRY of Wi firsSd4Padt 3NdisfdrsatPlRRin 2 BubRbhtidlly WABARASiscible liquid
them prone to | eaching when applied in an

wiloiah erretabend withid theomisro¢apselae parti cul ar enmbodi ment

where the m crocapsul es are suspended i n an agueous

medi um conpri sing a suspensi on of non-encapsul at ed

IaQnRRaibddimént] the nicFoshpsasoehulation s dsajesetitedadldoiwhich the
activity and an extended period of biological contro

I
syhstanséal omater wemisgile liguid ds prromyrriseha scond bipdegically active
ergrfﬂcdouﬁé, s@@? Nyl Q%r'égﬁé?ﬁicﬁlﬂ the growth of the plant. The

rocapsul e suspensi ons thus produced may be utilized
in the normal fashion of such products, i. by

e.

ackagi t he suspensio nd pltimately transferring.
Iﬁw@_egﬂyggﬁ%mhe m@cap%‘_& @mﬁﬂ&n &ras(fl%g.lbeﬁ gy in which one or
RGN RERIUndd &F MO PR abfect /41 R the@hBhudiR agREdlsdhase [either
sprayabl e suspension.” A range of application

aseciohid gispsrsiay abiguid dispessidn boas a smutsi in the pduecas pbasebf
such m crocapsul es, including pre-planting and
post-planting applications either as a dilute spray or

An@nBYdEn &ANGE Mt Acebulll RifGOlatibA 6 460 tbdr®6ve in which the
application into the planting hole. Application ma

mpeupéd ofthedlirsiasped avhislyistnrespat iarthe cositingpug grueous phase is the same
. . ' ' .0f;: .

LA b A MM S oo e BFESHR. Blispnsd n

micosbapsuléyy spray drying or other known techni ques and

the resulting material packaged in

In an embodiment, the microcapsule formulation is as described above wherein the

formulation is water based (capsules dispersed in water).

In an embodiment, the microcapsule formulation is as described above where the
formulation 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.

In an embodiment, the microcapsule formulation is as described above where a (non-
continuous) matrix-forming compound (suitably a polymer) is caused to separate within

the microcapsule by removal of a volatile solvent for that compound.
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dry formlt will be appreciated that there are many
enbodi nents to the capsul e technol ogy. In one
wepdedsioent it relates to a mcrocapsul e for nuPEL/EP2V0$/004886
whi ch mi crocapsul es conprise a conpound of the first
aspect dispersed in a (non-confy.nuous) matrix which is
I t i
(R AR hE b S o) thalik P Gl Rapee foflaion is as
describedrabductancengrepaed githar beficafedapsuleyiucing ichpsubepreparation or
4&6 r Q%; a. polyneric shell; and (b) a core which
EE%F§@§>%=§MFHb compound of the first aspect
di spersed in a matrix and (if) a water-inm scible
liquid characterised in that the matrix is distributed
In@necorvodimousthy (ndn- mmgihnaqm)mmrimf the-mrrdcgpsubd Bormulation is as
iquid.,Furth ment ferences are gi ven
it aphve FerieGHM ALY o die T oD b Tpget
described in WD 01/68234. In an enbodlnent t he

m crocapsul e fornul ation conprises n1crocapsu|es whi ch
In @msmbsdimaent ghp prasassop ap Hescrippd phaygge ghiely grswg@@e eRgept for the

ARSI RSl TG L BB o

rBagehofoR Pisdipc $condBnsios Redctien i reeaajisthit esntitueus [aqueous] phase.
suspended i n an aqueous phase during their formation.
In an enbodi ment, the m crocapsule forrmulation is as

i %ﬁ%ﬁiﬂ%ﬁﬁnéﬁ QKFP @gsei's '3 H&%‘BE’W% Whid e fréarééﬁts for the

aspect 1s a so DI ent t enper at ure and

bl wpedsesatiomreacticar zg“a lmnly presens of the dispeistdphasehe
capsul es. In an enbodi nent, the m crocapsul e
formul ation is as described above and a process as

1 eskéfehed eﬁ‘llBQ?h%lefI@ rth@amregaﬁsmelfsnﬂmhﬁ&h é’oxﬂﬁl‘fs‘égﬁ{lcﬂoéapsules which
pr esent in the di Sperse p ase and is caused to under gO

qompmeaucgmpp@md oﬁihﬁ Girshasprst dispersedintd (ooteontinigus) matrpxy which is
m.c PSU e rnmu

ABue DD 2 T bisih B PR RSN efer| o PR bR Yoot s splid at

byt teBpératuid M is aspletse@ WITH® AelibstdnfiaBy »\am@oﬁhmmme 11qu1d which
the mcrocapsule formul ation is as_described above and

i refpipedwithisthg axetocapsglea Hbvhichdhe migeperpsiles pr¢ difnegssd in an
atqngo&m?é;' qulepé‘m Lpl%agt lohe }eaﬁgﬁ%l; tHesi)o‘fj)bc%Hg&ﬁgﬁion reaction is present in

the dispersed [organic] phase and at least one reagent for the polycondensation reaction is

present in the continuous [aqueous] phase.

In an embodiment, the active ingredient compound is one or more of acetamiprid,
clothianidin, imidacloprid, dinotefuran, thiacloprid or thiamethoxam. Preferably, the
compound is one or more of dinotefuran, clothianidin, imidacloprid or thiamethoxam,
especially thiamethoxam.

In an embodiment, the active ingredient compound is dinotefuran.

In an embodiment, the active ingredient compound is thiamethoxam.

In an embodiment, the active ingredient compound is one or more of azoxystrobin,

pyraclostrobin, fluoxastrobin, metominostrobin, trifloxystrobin or picoxystrobin;
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within a liquid in which a reagent is dissolved, and
in which the liquid and reagent are caused to react to

wo ooosiisd0e7 (non-conti nuous) matri x. I n an enbodi PETEP200$1604886

m crocapsule fornulation is as descri bed above wherein
a water immscible liquid is & reactant wwth a second

;a 5 [ t thiHod i
L B B B ARSI Fiflotfrobin or
pisoxystro@scespbaall aapxgstrabimhi ch t he conpound of the
first aspect is dispersed within a substantially
water-imm scible liquid which is retained within the
HiafRARAFHER, the Bc@t BPRAZNIBMpodndds Bhe bPMORSM £defined
formul ation is as described above in which the .
negbisptineid and pnevar mord ofd yeabbien) ughiag thiamethoxampnd azaxystrobin.
a second biologically active conpound, such as an
agrochem cal. In an enbodi ment, the m crocapsul e
Therpati Afl Aren BodirAsnt e Gt fivaei grddivne compodtidcde fimeé itherfirsteaspect has
conmpounds,_of the first aspect is/are present in the o
YAeT-FIBbdina e tangs 1A 8d - | ) ¢/hdrrefgebly wghe grnge 0.5-50¢/1, at 20°C.
di spersion, a liquid dispersion or as a solution in
t he aqueous phase]. In an enbodi ment, the m crocapsul e
Therbiologicaby activeamngesiod, frefirabbpagochkemikale suitabte for use in the present

.compound of the first aspect which [.s .qgresent in th
IBUFTIOR B (e aqyERR RbaRt Ao RHEE RSl idyof Nithgr pepusidl products
dh¥eagiceRl |fﬂ6n@ﬁfrﬂg‘i’<§dé§91ﬂ§&%i&ﬂie@,%e‘iﬁh@icﬁi&@, n@g’ﬁ}iéihesi, and tmhitécides.

di spersed in the mcrocapsules. In an enbodi nent,

m crocapsul e fornmulation is as descri bed above wherein

he forrmul ation is, water .based.(ca | es_di spersed .in
St O el BeiodrRishls AR wbECRIsE T ARSI GBS o
drBarph§ionistechpaRaNE nhendlhend a¢iiatiatd, @orm£nidindb triazine
£;pduct, produced by a_ drying process such as spray
iypiiyesonitiopraniae desiyaiyeomitsg- andyppegianidingdasivatiyes, yreas,
r r ng. . [ , .
RIS ARl by P80 cnlohnBRATIRERA RS hehfidsaoles
dtrobilaony, itmdroles) onthad-¢ yclogropytidacboxanibide ddri¢ativies, giblenylpyrroles, and
oLgner)_is_cause to separate within the mcrocapsul e
&F’ WiHBYErSIBSISPRPrESi | e sol vent for that compound.|n
an enbodi nent, the (non-continuous) matrix of the
m crocapsul e fornulation is as
Especially preferred agrochemicals include cyanoimine, acetamiprid, nitenpyram,

clothianidin, dimethoate, dinotefuran, fipronil, flubendamide, lufenuron, pyripfoxyfen,
thiacloprid, fluxofenime, imidacloprid, thiamethoxam, beta cyfluthrin, fenoxycarb, lamda
cyhalothrin, diafenthiuron, pymetrozine, diazinon, disulphoton; profenofos, furathiocarb,
cyromazin, cypermethrin, tau-fluvalinate, tefluthrin, chlorantraniliprole, Bacillus
thuringiensis products, azoxystrobin; acibenzolor s-methyl, bitertanol; carboxin; Cu,O;
cymoxanil; cyproconazole; cyprodinil; dichlofluamid; difenoconazole; diniconazole;
epoxiconazole; fenpiclonil; fludioxonil; fluoxastrobin, fluquiconazole; flusilazole;
flutriafol; furalaxyl; guazatin; hexaconazole; hymexazol; imazalil; imibenconazole;
ipconazole; kresoxim-methyl; mancozeb; metalaxyl; R metalaxyl; metconazole;
myclobutanil, oxadixyl, pefurazoate; penconazole; pencycuron; picoxystrobin; prochloraz;
probenazole, propiconazole; pyroquilone; SSF-109; spiroxamin; tebuconazole; tefluthrin;

thiabendazole; trifloxystrobin, thiram, tolifluamide; triazoxide; triadimefon; triadimenol;
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20

descri bed above can be prepared either before the
capsul e, during capsule preparation or after capsule

w@e@passabi on. In an enbodi ment, the (non-conti PCOBEBR)008/004886

matri x of the mcrocapsule fornmulation is as descri bed

above can be forned by an intenfacial pol ycondensation
tFi88%Y5t19Bin, ikl @hiz8IED GstidMRRiole, AR oRARAE SBixhfen2Buopyram, a compound
descri bed above in which at | east one reagent for the

g dpyedade asamponnd eboringla B.sandraceoamound of %lmdlilasﬁer sed
[organic] phase and at | east one reagent for the

pol ycondensation reaction is present in the continuous

[ aqueous] phgsey In an enbodi nent, the pppceys is as

descri bed aki

conp/ig\ a cdnpound okt he first Jaspect di spersed-a a
(nohkconti nuous) matrix, which i :
interﬁbcial pol ycondensati on reactfon,
conmpogml is a solid at ambi ent tenberature and is
disperséﬁ within a substéntially water-inmscible B
liquid which is retained within the mcrocapsule, in
whi ch tgdig, m crocapsul es are dispersed in an aqueous
phase, erein at | east one reagent for the

pol yc sation reaction is present in the dispersed
[organic] |phase and at | east one reagent for the

pol ycand saﬁion reaction is present in the continuous

[ aqueous] phase. I n an enbodi nent, the active
|qgred|\ y d is one or nore of acetam prid,

cI BTN AR yaelFopri &; di not efuran, thiacl oprid
é%‘Lﬂi s Pref erably, the conpound is one or

N giinot&f uran, cl ot hianidin, imdacloprid or
thianeﬂﬂoganf especi ally thiamethoxam In an
enbodi nent, the active ingredient conmpound is
di notefuran. In an enbodi nent, the active ingredient

TR bd apjstidaibR (BEHOXBMgrb¢hedtic2 MaAEY, @ ¥xamipls addrling to type of
i ngredi ent conpound is one or npre of azoxystrobin,

Y9 3B o5eroppiha densitynfdhe plapiing. thfetnsrifisastiyoieredients in the

i fOXVS i i ; in: .
L
it in i effecsitve @amonnoto provide the desired action (such as disease or pest control) and

can be determined by trials.

Typically for drench application, the application rates can vary from 0.5 to 1000,
preferably 5 to 750, more preferably 10 to 400, g Al /ha, including the compounds defined

in the first aspect.

Generally for seed treatment, application rates can vary from 0.1 to 1000, preferably 0.5 to
500, more preferably 1 to 300, g AI/ 100kg of seeds, including the compounds defined in
the first aspect.

In general, the weight ratio between a compound defined in the first aspect and an

agrochemical, in the instance they are different, would vary depending on the specific
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pi coxystrobin; especially azoxystrobin. In an

enbodi nent, the active ingredient conpound is one or
woree/18509a def i ned neoni cotinoid and one or noPET/BP20838/004886

strobilurin, such as thianmethoxam and azoxystrobin. In

a particul ar enbodi nment, the agtive ingredient

- t . .
FERTRB DAY Y AR phlichlE are pRtert PR roliRsion. Generally, the weigh
rp)m@bﬁmb:h ¥ compoinel definge 11®thi: ﬁi‘@gdsbecatana @ftagiehemical is from 100:1 to

ologlca Lve ound, I ocheni cal )

O(,Qfﬂ %rahyyfrqjg St 1rf°t1hjé?,5‘?<§§é’ eqa[q 81%3?%:9 ngmaﬁy 25:1t0 1:25,
AREHSURADE Qr1:Y@t er-inmi scible liquid or further

pestici dal products can be sel ected from fungicides,

I nsecticides, nematicides, acaricides, and mticides.
Exanpl es of suitable agrochem cals include those
Eehicomgositioh Hefidddria theafipeadpectas gaprofalie adhaitagedus for the treatment
conmpounds, nitrophenols and derivatives, formam dines,
&ﬁﬂ@ﬁbﬂ%agﬁkmwﬁgkﬁgs ni troenam ne derivatives, nitro-

and cyanoguani di ne derivatives, ureas, benzoyl ureas,

car bamat es, pyrethroids, chl ori nat ed hydr ocar bons,
benzinidazoles, strobilurins, triazoles,

IaehétDaspyctl adf le@ibpldingeit bﬁﬂ&nh{/érdtbnd‘&foinmamhg/eSSentlally" and inflections
henyl pyrrol es, and Bacil|us thuringiensis_ products, -
thergaars pirye prred @pb%@@%@éﬁ@mp&éw A K5 dfleclignb ART nepnsisting
i EATIRREAShs QLSRRK L PR e pE ATt TEREPERE Sendally of”and

ipyinflpftony.f en, thlacloprld, fl uxof eni me, im dacl oprid,

t hi anet hoxam beta cyfluthrin, fenoxycarb, |anda
cyhal ot hrin, diafenthiuron, pynetrozine, diazinon,
GheiflaRBRE Aa siﬂ%ﬁlﬁ?f&ﬁloﬁso édébﬂipﬁés‘é@ eHab ter@)ih YNBEI rm and vice a
cypernethrin, tTau-fluvalinate, tefluthrin,

weidapgr antrani l i prol e, Bacillus thurlnglenS|s product s,
azoxystrobi n; aci benzol or s-nmethyl, bitertanol;

car boxi n; Cu2Q, cynoxanil; cyproconazol e; cyprodini
Thecdﬂirﬁdubi&m)ﬂihe Ehirdt %E]Mﬁﬁkﬁi@r@che&héﬁl@ Qxl&aatﬁi/elngredlents for use in the
epoxi conazol e; fenpiclonil; fludioxoni

FrQrheraqal g}gﬁup,try ﬁqliﬂq@%h%szﬁﬂs'@md?%)uﬁ qiegggptéon of their structure as well
I
é{] s'thd Sthid §t fg.ﬁ'ks oif Shéa! &@f(’:ldeﬁ%%,?ghngi c#@?’iﬁ%ég{gg‘iﬁlgéz gematlcldes) can be

mexaz I'mazal i | I'm
f&nmsm(tlhﬁermsmtie Muanglp zedsionrdet, di3gxFditioR et@Da@xidmlin, British Crop

t conazol e; utani |, oxadixyl, pefurazoate;
Iggﬁﬁﬁﬁé BW@nlgﬁﬁégguron; pi coxystrobin; prochl oraz;

The compounds of formula A and its manufacturing processes starting from known and
commercially available compounds is described in WO 03/074491, WO 2006/015865 and
WO 2006/015866.

The compound of formula B is described in WO 03/010149 and WO 05/58839.

A compound of formula C and its manufacturing processes starting from known and

available compounds are described in EP-0975634 and US 6297251.

The composition defined in the first aspect properties provides improved growing

characteristics of a plant by, for example, higher than expected control of the pathogenic



pr obenazol e, propiconazol e; pyroquilone; SSF- 109;
spi roxam n; tebuconazole; tefluthrin; thiabendazol e;
wo eooBl1ss0yst robin, thiram tolifluam de; triazoRCTIEP2008/004886
triadi mefon; triadinmenol;trifloxystrobin,
triflunizole' triticonazol e, i conazol e, bi xaf en,

AR SR o2 PARSHAS b8 Vi 2alipa S SR RHA gl fprver

RRdnbEAE b.@nnﬁmeme@ffmanb SORAIE bEApRat whad theondpdkition is applied at a
exanpl e, according to type of use, type of crop, the

refe kBinoy s@ﬁcxenbtorﬂoaﬁpl thg idengified pegior ipéthagm prgssure on the plant or (ii)
gé&%retﬂé Hz ﬁué&‘% t&%n%?i?ﬂ%‘iéé[ itifh H@u%tyd?g gﬁlll ?ﬁ:ts%ur? P the plant. In

agation materi al
pagiouddretiie ¢@pravemient mrgreﬁzﬂmﬁa plentdsrachi¢ velddn phiecinstdacd thet there is no
desired action (suc as di sease or pest control) and
reshPrpathogeR PIFSHEE OBy PIpl s Typical Iy for drench
application, the application rates can vary fromO0.5
to 1000, preferably 5 to 750, nore preferably 10 to
HROmpgrvRimehhi, the godwidg ey grhetiochpratedstichetfiiadahtican nipgiiest i a

S AR ST 5 bt r e o 1
cﬁﬁ ebpEdthple Onnitdt 15101 rOWUhE tHRIAEIEABloY vigouP o B plght HF ﬁuahty
di ng

100kg of seeds, inclu the conpounds defined in the

o itheshargestrstproduas frpemn éxeaﬂantt Whichemgravemgnt map aptleespnaected to

und efined first aspect and an
tgegggo%f%ﬁfglgiaases an(i/ﬂre&isﬁsst ance they are different,
woul d vary dependi ng on the speC|f|cpest|C|de and how
many pesticides are present in_the conposition.

Aeopse eTejn therpbrage "wromg. the pisldred 3 Plart selatss fRay Bcrsiegin the

D R

modaioe phthleyplar (j)rcklut:ed finds theesypeoioalditiong Sout withofit 6 application of
t 10: 1.t def

it e Ju e ered bis Bia AR pedBT R SR LR SRR 5%

thé:RFdrentd Bfat RleaRdreNeRad RakOdboBl Bl é‘éﬁn mbxré fRéflhred is about 2%,
aspect and enbodi nent of the invention, "consi sting

and yehmioed pryfer@dds lpeut 4% ioo more. h‘éreé@ﬁarab@e@r?ﬂsed By tewrgs of an

a%bn(;gﬁg}) eh%l? SF vél off’aI prgcéuc? l{et ‘cfant Q)f lsg fhe'vaky §r 'e[ﬁg ﬂasm can be

1 ons ereo are a

e&ﬁ’ﬁ@ﬁidﬂﬁmém@fof t30d) SkSling Areas seipht af blylm@fpr@dldedl tanount of araw
I n ectlons
material used, or the like.

As used herein the phrase "improving the vigour” of a plant relates to an increase or
improvement of the vigour rating, or the stand (the number of plants per unit of area),
or the plant height, or the plant canopy, or the visual appearance (such as greener leaf
colour), or the root rating, or emergence, or protein content, or increased tillering, or
bigger leaf blade, or less dead basal leaves, or stronger tillers, or less fertilizer needed,
or less seeds needed, or more productive tillers, or earlier flowering, or early grain
maturity, or less plant verse (lodging), or increased shoot growth, or earlier
germination, or any combination of these factors, or any other advantages familiar to a
person skilled in the art, by a measurable or noticeable amount over the same factor of
the plant produced under the same conditions, but without the application of the subject

method.



5

10

15

20

25

30

Use of a termin a singular formal so enconpasses t hat
termin plural formand vice a versa. The conpounds of
wo bmsfifiogrt aspect and agrochenicals are acti vePCT/EP2008/004886

ingredients for use in the agrochem cal industry (also

known as pesticides). A description of their structure

as well as the structures of other pesticides (e.qg.,
fungi ci des, insecticides, nenmaticides) can be found in

When #2iPesd it te préseramethediséapabid.of "indohinkdhé ieid afddor vigour™
CDC Tomin, British Crop Protection Council, 2004-05..

of ieplarinthe nFrgentgpethgd Fﬁﬂ‘gs m aijgcreass ipgHheraRe yieldhgs described above,

FBETRANT B4 Rlabl ng T BT, BES R RTHG B o yieopgy the plant
2006/ 015865 and WO 2006/ 015866. The conmpound of
o/rcg)ugllg)ggi%oig\sd&gfe:%g{ﬁllﬁgg gifsltgg?ve\gﬁglgéz 1gﬁé9thacﬂgec¥1\§?to the plant, such as its

fORABY RGI114H1tH heIAMERS Sz aB bR idat Ml \pr&XBRabROMMTo RN lanted,
avali | abl e con'peglfmds aﬁgadescri bed pirrn EP- 097%634lsasﬁgnL(J)§pane

o6 2978 SheteofTHe ag smpodindnirthel efpedti¢mistehiplifd toghe dspeof the plant.
properties provides inproved growi ng characteristics
of a plant by, for exanple, higher than expected

604 érfboddfneht) theRAMRERIONGS BRRHAS HRDIANPr&FaghESH material, and then
daﬁngge. hI—Iovvever, the conpositions surprisingly further
apphemniott

alacuapf thegepleneplanin the growth of a pl ant

when the conposition is applied at a rate (i) not

sufficient to control the identified pest or pathogen
THeaas bapplichtien Qlsanédf Dconpiund@if et ferst ddpact dar glsorvaey, tfor example,
control the identified pest aor patrogoge pressure 0| )
acpdmedAtyPe of YeryPe af aep, the density &l&@ﬁmga ther hReEHicsetive
iReRHRALs ih $heAGM SR QISU&? laﬁ?%@ﬁﬁ?&tfoﬂ%a&x‘?ﬁr& plaht Bt is such that
p%st or pathogen pressure 8n the pfant. The
therporopeumdns ini an ¢ffiectiye awiongt oqrogdetitetdesictrhadivnemdsan bs

f a.plant _.can manifest in a nunber of different ways,
‘%Eﬁm‘ﬂfpeldﬁﬁ’atfléﬁy it results in a better product of the

plant. It can, for exanple, manifest in inproving the

ield and/ or vigour of the plant or quality of the
cadlytferidrenelapnlichtiormtleheppbicatinn rajgsiof Hhiamptheyamean vary from 10

t%ﬁ?g&%fepﬁ)l)g 98 ?oe%(?, qnérg p¥4}§ra88/”§or t8|206]c g %1 Sggses an d/ or

Generally for seed treatment, application rates of thiamethoxam can vary from 5 to 600,
preferably 10 to 500, more preferably 15 to 300, g Al/ 100kg of seeds, including the

compounds defined in the first aspect.

It has been found that the capsule technology defined in the first aspect allow improved
growth of a plant even in circumstances where the application rate is
(1) not sufficient to control the identified pest or pathogen pressure on the plant, or

(ii) greater than required to control the identified pest or pathogen pressure on the plant.

Further, the improved growth of a plant is achievable with the capsule technology defined

in the first aspect even when no pest or pathogen pressure on the plant exists.
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As used herein the phrase "inproving the yield" of a

plant relates to an increase in the yield of a product
wobkooshssopt ant by a neasurabl e amount over the BCEEP200$/004886

the sane product of the plant produced under the sane

condi tions, but w thout the agﬁLication of the subject

d | | ebih, Ree,IsBfdhaAS 5tiddYe and

%Iﬁltapfe%a ltah{a%k?g%%&%aﬁéf/‘g] ﬁ%gr%hﬁ,é?e,ﬁag§d %!t)ﬁlét ?’ﬁe%r ncr eaé%ye an
blatedlt crogsasteea(sapdr bkt arel/feddendreet) plegtmirroad plantsalbearts, R¥gils, peas,
and yet re preferred is aQout 4% or nore. Yield can
Suberh o piant (e i ot SuRIGHERSh ey RIS GRaBYS pHcumbers,

RElofs)PHBYHnt@fcotiBR, P12 REmPuRI R gB@bies (splARhPRELSe, G8hragus,
be expressed in terns of tine, "'grow ng area, weight of
qabbages, qarmoth oridNs, 4o atets, potaoasapaprikiaias avell as@anamgntalh éflowers,

Like.. As.used. herein the phrase,"inpr.ovi\ng.the. vi gour"
B ORI HRCHA S ERerfih S b EPRREDY Shirmeialy GRtdbic are
Wﬂf@t,\ﬁaﬁ@jd,rr?'é,aiatsﬂ gice,Bbrdhigh, $ligdate, Cbhe afdisd@eaf pl ant s

per unit of area), or the plant height, or the plant
canopy, or the visual appearance (such as greener | eaf

r raf i NG, . Qr C t.el .
SR g B SRR P e s
wed hewsdidg asltheanadntibr aseslantoy orgiropupgaon miatdriat theref, which are

|l ess fertilizer needed, or_| ess seeds needed, or nore
trnstaed P¥ means b eompingat PNey teprRsledy Rguchp waythat they are - for

ifEahd -@EM{Q’IEBY syrgﬁes\il\zlt‘ﬁﬁgse@éc@ig&llyva%[iﬁg g{)én%d&' HOknowH, for example,

I ncrease oot’ gro or earlier-germnation, or any
framioxinipraducofg inhersebrites; espesiallyrof simeyplotl e rA rtttvportaagesan be

fam | jar t skilled in th t .
o Bomds RbS kB sadsner svar Rptin Bopbelaats, geh as lectins
&fin (a1 RhBHl e REDBUC ST pRetSihg laR risididBl raAkitidaNgsisube. Examples

W thout the application of the subject nethod. Wen it
dfsughtaxinsher transgerpe plaats Whish Besdcapgble f ayithespging such toxins, have
"1 REavi.n h ield d | QU ky7

i TBAAEE BB, e BPASLH PRUSIQ Rk N o e
4076429, and ERAs431i $7880hnded thcoffordtb@ by reforened intthe pfésatitapplication.
as descri bed above, or both the yield and the vigor of

the plant. The conposition defined in the first aspect )
Theyapplicatinsl afdle enmpesitiqn efdhe Rest gprast cansiget msa pymber of beneficial

[ - | | . I [ . 'zi
GR35 S0 1 1 AR AR PRSI
pliagriehprol&d, dor exabmpll, e pield itForodpmasaid cin desnonpipte @tbre

to the locus of the plant.. . L

tolerance to extreme temperature conditions (such as chilling effects, e.g., cold stress on
corn) and stress factors (such as drought, soil salnity, heavy metals, ozone & atmospheric
pollutants, high light conditions, etc), more flowing effects (such as improved
synchronisation of flowering in a crop and increased flower number and/or colour
uniformity and/or intensity), improved production of nutra-/pharmaceuticals, increased
anthocyanins (sweet potato, apples, peach, raspberries), beta-carotene (tomato), increased
flavonols and phenolics (strawberries), and improved colour in fruit (apples, mangoes,

ornamentals), and/or more tolerance to phytotoxic substances such as herbicides, salt, etc,

The composition defined in the first aspect can be applied to the plant in a conventional
manner, such as foliar spray or drench application. Advantageously, the composition are

formulated for plant propagation material, such as seed, treatment applications.
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In an enbodi nent, the conposition is applied to the
pl ant propagation nmaterial, and then applied to the
wo ommeasmh7 t he resulting plant. The rates of appdT/EPI00©004886
(use) of a conmpound of the first aspect can al so vary,
for exanple, according to type.-of use, type of crop
the density of the planting, t e specific active
ingredients in the conposition, type of plant
Rifrthl@@glﬁﬁ ingentitat 50 alvisagepsaldpphivitionsofahi€ borh paxtitidrhéefined in the

npound is in an effective anmount to provide the
fer&aw% of &he; igKeniion- é\é?fﬁ%s fpehmigiodhe yoi f faphesvia any suitable

I'Ié/tﬁb&: Eu/l#&(h ﬁ)sruréirtﬁﬁ(%ﬂe ARRbinGRG Bt%hetrﬁgg 6@&8)'11'55%%5(91le@ nursery tray

rates o I anmet hoxam can vary rom
appbBtaioablnyfufbw appBoftjomsoeié dwnelﬁag,&sbilynjﬁ_&ictm _dﬁ@ Grriggtida, application

ha., Generally for ,seed .treat nent, i,cat]on rates
(GO SEEHIFS L G BE) DUy P BMRGOR B0 (et Gkt  Dpgd are such
h&h580, nore preferably 15 to 300, g Al/ 100kg of

seeds, including the conpounds defined in the first
aspect. It has been found that the capsule t echnol ogy

f t f
iReneBiodbrt B bk EtionRaREEL thimsPuved By &Y il Pant
pr§pigailolﬁl BHatcrial Hiithi 2BmpRitivadr (1) apipmﬁng &ﬁﬂl%llédlﬁdwl&@é tontrol is

pat hogen pressure on the plant, or

cteﬁmd, r geagrallydhe plapting sits), thereompastions @relzpﬂp élé tm@(u)

pat hogen pressure on the plant. Further, the inproved
gromh of a plant is achievable with t he capsul e

Trecbiio ' plgiyt pieﬁégae‘dn intatdrid” fsitfnﬂérs&:@ﬁ&@ temote nll theegenamtive parts of

est or pathog ssur.e on exi.sts, Suitabl e
E b suthassepdn rihgade vs m#i}é’hca%%of 'gs.leﬁter and
Jéggﬁtlvégfaﬂmgﬂenﬁfs shbig & &1 arnﬁltﬁ‘lgé?g (fof Qpﬁﬁple qfo%{toes)

ugar beet and fodder beet egun1nous pla
f(sd:n@msglyl anusell erepe et 0§ @mimﬁms)lude@ pkoq@gamrsm@tealpb There may be
nmust ar supf | ower s er, pl ants.(matro .
B r o TISHE) T e S TRk EoqE R Sntbpongulbs, pjgomes, parts
dfplgnks. Ceeadiaddd Slants 3Rd PGy plh@k i wikieh aRSB ke athuSplanted after
cabbages carrots, oni ons, tomatoes Ot at oes,

geapinakian or afergardrgense dramahersol) may ﬁisg\bé mentioped; Jhese young plants

BRPRCPIFRY o BEReP TP YRLANE SRyl BRGRERELRE Blncplantation

byl £®tal 90 patiaMredtiieht Baintmesivhn, and soybean. Suitabl e
pl ants al so include transgenic plants of the foregoing
types. The transgenic plants

Parts of plant and plant organs that grow at later point in time are any sections of a plant
that develop from a plant propagation material, such as a seed. Parts of plant, plant
organs, and plants can also benefit from the application of an active ingredient compound
on to the plant propagation material. In an embodiment, certain parts of a plant and
certain plant organs that grow at later point in time can also be considered as plant
propagation material, which can themselves be applied (or treated) with an active
ingredient compound; and consequently, the plant, further parts of the plant and further
plant organs that develop from the treated parts of plant and treated plant organs can also

benefit from the application of an active ingredient compound.

Methods for applying or treating pesticidal active ingredients and mixtures thereof on

to plant propagation material, especially seeds, are known in the art, and include
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used according to the invention are plants, or

propagati on material thereof, which are transforned by
wore@sasob7 r econbi nant DNA t echnol ogy in such aP@EEPI00&004886

they are - for instance - capable of synthesizing

sel ectively acting toxins as age known, for exanple,

cfrésem t %lﬂﬁpﬁ&ﬁlﬁﬁg B SENKE, gtbwlaateo% mOHBECo A ;brdgfag&tml

phyl un1A¢t ropoda, as can be obtained from Bac
matemialn g e psiferred embediment, tlatsccmnlen%mm applindh Cpltmatesi on to the

R R Py B B AREP i nces

dexerany esedabalsiug induR¥s Be&rmifdtion RS GE Mhemplsaurt sombmcdf the
are capabl e of synthe5|2|ng such toxins, have been

resulingsesd is e highk Apsprlingly, expmpley of puitabigmethods for applying (or

B R R R P TARER SO0 e o

sagppéltib and allkee appl i cation of the conposition of the
first aspect can result in a nunber of beneficial
characteristics which vary wwth the plant and

1 ROH thY{?H bkt 6 AMiaPls of €. PARRbudISIt is believed that
P{% oveg eéﬁ n‘i)ﬁ'reIs |r% y?l\e% a Sc? /or vi goul#‘(é ahsdeleve :
ttiepmsatt m&ttlmdxmnebet apipbiedcesded igany physidlegparstteriels preferred

h f ) I .
b teeg et s Grbate o bGH PlowSivd doniits Gyipe the
tPQtrhersi Prdticksy Tﬁﬁ‘@é{b}/ R sRES wolKIHEa fecdtHR HRN BEdrCharvested from
tgollutants hi'g hght conditions, etc), nore flow ng

¢ fieldh sen(qy&d rfroats therplrmyent! separataddom any eeb.otalk, |cmwéﬁ1uﬁlg and
sluproa Bul% or } KRR 89(1 f)l{igt\)’\fggteﬂyl fiE 8&% %g%?éggﬁé%,y also be

uni |ntens rove

tﬁ@llbg@al/lp Etabm@ Ghﬂdx@éﬁt $hat itlectteaa et veaild omysamortsolpgiceledamage to
gotato appl.es, peach, raspberries), beta-carotene

¢ eredt 315 bEhied b dns raasRg) %and%?&pah%a thg geed at any time
UeBh LRI st Ethe s@&fmﬂdr% gf RO orl il g"t'l'lé so(v@HQ bfRess (seed

mangoes, oOr nanent or nore to nce
diteytedtapgiicationd)st dibesscdsmein alse bh griliedi citber besfaltetqr aftecthe

The conp05|t|on defined in the first aspect can be

UE3HPS™Ed to the plant in a conventional manner, such as
foliar spray or drench application. Advantageously,

the conposition are fornul ated for plant propagation
Emme;hst)abgtlQ;mﬂthggctg@edgredmgﬁs)r@dtadherence thereof to the seeds is desired

cﬁp ﬁllglpg%%:gg@%} {r:% I‘IS,F {r?zﬁltélgg H}‘ég :Prieln cou Galrh %%?.w%‘llm (dressing)
dfith&formaReich cOhtairily ihe\venivd Ihlgredli@itdﬁpdﬁa @fanapfdpﬁgdtg)ntrﬁaterlal such
the soil can be via any suitable nethod, which ensures

asticieed. e thsi ok 12 5128 BRA/OF haps apiscaglifably irandnigmppdiary state
(Qlycrhsa%raycota{lf’i‘é’) and then to a thicker film (such as pelleting with many layers of

different materials (such as carriers, for example, clays; different formulations, such as of
other active ingredients; polymers; and colourants) where the original shape and/or size of

the seed is no longer recognisable.

An aspect of the present invention includes application of the active ingredient(s) onto the
plant propagation material in a targeted fashion, including positioning the active
ingredients onto the entire plant propagation material or on only parts thereof, including

on only a single side or a portion of a single side. One of ordinary skill in the art would
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application, in furrow application, soil drenching,

soil injection, drip irrigation, application through
wa@Episnkdoer s or central pivot, incorporation i NPOI/EP100S8/004886

(broad cast or in band) are such nethods. The benefits

fromthe invention can al so bez achi eved either by (i)

u%l]rdgr% a]nqula‘%lfﬁglighﬁh %%ﬁhodlo Eléolrjré ?glp@&?ﬁ{h;@ﬁf{&%ﬁﬁ%Bl and

woeskl exroogeneral |y the planting site, the conposition,
or both (i) and (ii). The term "plant propagation
material" is under stood to denote all the generative

e e e L R

aﬂ)ﬂoaﬁtluﬂa;t oteatisg thegham prapapatiorgmateridl trediel with g active ingredient(s)
exanp pot at oes) . .Accordjngly, .as used herejn, part

QXfPI%F“Eﬂ ang Or| fﬁ@ﬁRfé%c‘B? 69’&@%4@?‘%4?%??’%” aPﬁ%’rcéd%’iﬂt‘%peseed

WRRLih WELn ot 3f pesticitfe iS ?@(iqlsthﬁﬂ tHe ?)pﬁlcﬁfer [ {r&he £ &R ‘5)101 the pesticide-

roots, fruits, P si)ers bul bs, rhizones, parts of

cph&hﬁsg pECkE Fl%"éﬂ:" pb:atnir&na&ﬁﬂeojrla G lﬂ}mp bﬁtﬂ“@cai\l\i’ld@ﬁhc’aﬂﬁ pesticide
0 be transplanted.after n n or after .

doferaunibe FhoR P et B Ban Radiad e Maninal Non-

PHHASXIB DAL 3f R Ypebitcids. 0kash REhMaHés L& kAbWA th theQit, particularly in

exanpl e, agai nst stress factors, before

W%ﬁ@?ﬂlé%?étl on by a total or partial treatnent by

i mrersion. Parts of plant and plant organs that grow

at later point in tine are any sections of a plant

THeaked g¥ainept ddcars @ aﬁhﬁ@éwﬂ sexdagad the I‘ﬂeri’fﬁ'h.&fsb‘&h ,seeSiJ Cishmeant to

as a seed. Parts of plant, plant organs, and plan

inglHdasesd abemepsriod hesnsebe Qwﬁt@éﬁheoweéfanféﬂwaw1%0f the seed in
th@?x&?ﬁg?@tp gﬁ%y@n‘gf | miis%tluq%g?tgal nh|r|%{afrtsf 0 a pI ant

and certain plant organs that grow at later point in

me can al so be copsi dered as.plant o ation
TRAEIELI0 AMTSCHT ST RHEHEERYAS TRSCsBTec e O whichdhe setive
Yi;hfetheﬁﬂs %ﬁf)hé@to' thd ﬁcﬁgb@cm&mﬁ@ m&&’&%ny PPl CARARHALIE kAt would
plant, further parts of the plant and further
tpﬂgahﬁle@cghchglrtgﬁhc plating prockssom t he treated parts of
pl ant and treated plant organs can al so benefit from
the application of an active ingredi ent conpound.

Pefe , thOtreARRhYddedrste fére @aivindo MRS tdedisdahat Akkd $0%eh seed has

i ngre i'ents and m xt ur es thereof on
been pre—treated with the composition. In particular, seed coating or seed pelleting are

preferred. As a result of the treatment, the active ingredients(s) in a composition are
adhered on to the seed and therefore provide an improvement in the growing

characteristics.

In another aspect, compounds defined in the first aspect, especially neonicotinoids,
particularly thiamethoxam, can improve the growth, such as germination, yield, stand, etc,
of a plant, especially when the plant or plant propagation material thereof is subjected to a
stress indicator, for example, cold, drought, herbicide, salinity, etc, provided, however,
that the propagation material of the plant (e.g. seed) has been treated with such a
compound. In an embodiment, a corn seed treated with thiamethoxam germinates to yield
a greater weight when a kept under a stress environment, such as cold conditions, for a

period during its growth. Accordingly, the present invention also provides a method for
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to plant propagation material, especially seeds, are
known in the art, and includedressing, coating,
w@edoBasiony and soaki ng application nmethods of PEEEP2008/004886
propagation material. In a preferred enbodi nent, the
conbi nation is applled or treayed on to the pl ant
r t Qr .
PR YouH RaleRleriefof r&%ﬁﬂn? fiplifEhetoldpe sgnitions

clon@ux@ﬁng applyif gty ;ﬂamhmpag&ﬁoﬁ heterial st loces therto€ atcomfpound defined

the resulting seed is too high. Accordjngly, exanp|es

ip thedfist appee. wb&m@em@a oaﬁmﬂﬁgwngl%?owté%ﬁwg)beao tgpyperatures,

e,

R By 1R ah RmboBlilhy A fof Bplimal Sro X condition s low

termpgramfefere dbblhtaltO(I)Iaad pheagrowigoplagtas irothintetopeiadlre Izsncafor about 7
eed 0 s..believed that e t hod
@i PorderBi 1o bopnREE TRt Byeril Disrerabadeperare is

1h$reés%d 5 &l 6 }'[St'irﬁgl (Ve%aﬁb&ﬁ € 5¥8&EmPEratue. aGE/rAILF 's@éﬂsltMat are more
durabl e state that I ncurs no damage during t

stisazatiblent uptrgmes:szuuzywcabnl‘yat Iohgcspodtueubd b ‘eau sigidpticid a

t hat had been harvested.fromthe fi

repidics PR SR e LR PR iRoh ol ot o FRIRE S b, such as
RYikotinids, ?Hﬂfc@hﬁ@'tﬁﬁn&bﬁd&aﬁr ot her non-seed pl ant

material. The seed woul d preferably al so be
biologically stable to the extent that the treatnent

1"&%‘{&‘3&‘&3&%«%&{&8 bﬁ's? rQ(gl %ﬁhle? ¢ an aB@ tltllg? i gx%%am%tmdn%er as any

I'eve

(ﬁlﬁeranuvdﬂng&dmuweaﬁdbeerdvest of the seed and sowi ng of
the seed or during the sowi ng process (seed directed
applications). The seed may al so be prined either

ﬁf‘effgfl@wﬁlr ahin [estapee tvEl? ﬁ§/ %S}tof iIREAiGh Sid AR Wyl WY Of lI}]mltatlon of

the active In re|e adherence thereof to
tbemuention, dewhrcednmyrmmgoqap@t;laganpl@m anecheracterised by their VMD

at t,. e t could vary froma thin film
[}"&’T‘E%gﬁﬁﬂianglamgepor mul ati on containing the active
ingredient(s) on a plant propagation material, such as
a seed, where the origi ngkaﬁ ;eglan_dfvpr shape are

recogni zable to an inter (such as a '
Bedbllogingaxdmplesnletnonstrath makersusfpehmr(l gﬁdiham@hpmm paitiglgs can be

Wt h ny layers .of. different mate

Baters B oG TR i po PG m iy v 3P By mate
Wwideih tiRscapbuled bhg sdicdart hﬂlﬁ[eﬁdteﬁfﬂeﬁatu&@dfﬂﬂlesma@mﬂl between

col ourants) where the original shape and/or size of

essentially equimolar concentrations of isocyanate and amine moieties. Such formulations
are not trivial to prepare successfully due to the high water-solubility of thiamethoxam
(4.1g/1 at 20°C) which means there is a tendency for the particles of thiamethoxam to
migrate into the aqueous phase during the emulsification process, and/or during the

formation of the (non-continuous) matrix.

Thiamethoxam is encapsulated using the following process according to the recipes given
in Table 1. An organic phase is prepared by the addition of one or more isocyanates to a
finely ground suspension of thiamethoxam in a substantially water immiscible solvent.
This is emulsified into an aqueous solution of polyvinylalcohol to obtain the desired
particle size. Then a solution of a polyfunctional amine is added, and the wall formation

reaction is allowed to proceed at ambient temperature, maintaining gentle agitation
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targeted fashion,

An aspect of the

i ncluding positioning the active

ingredients onto the entire plant propagation nmateri al
including on only a single
side or a portion of a single3drde. One of ordjnary

skroughpy. Frnallarmostfrmudation érdiisiment i paitrabpih ppdadditigy of antisettling
”Eéeﬂ% hFRELNR rEg8eR! Ption provided in EP9542 13B1
and .

or on only parts thereof,

61 12700

Application of the active

i Regpeseridanilt (froin Brassiqai rppad Wae seireeddano Fpkant  propagat i on

n§5l@£§58® 26‘3 iR gn.
propagati on na
i Boupeplaghi{d9a imingrhladi sugpliedebydunr@it Eompany.
l.es .next t

Rt (i Fe L 2l Bela i ERo R

£l

eria

Pﬁ?drBEa%

reate

G bR

eQil %xxon.

active

s Bveon

peslspezieda 7040 is upblyitesit disperspe stipptied by Lukdtotd seed and

ont ai

e T Fivh el

L pLng P

B EPPES

artic

Qa1 IY\Y\II

TEPdeE andt

IQ§ taget her contain
¢ Y HhfE* pest i ci de dose

C ABtiReFFEAlL 2 is bh fIkPREI vinydigyridlidahesbps Bafdr bippliessy 19pan
or _equalgto the NMaximal _ .
pPsimeqdugeZ4480dnthe dimer of irpheoreieyanaty synpliechpy Bayer as a 70%

PaItdidnuh ahpiend THOVO2005/ 120226. The seed treat ment
occurs to an unsown seed,

haby ?s(sftnfs‘gfzot RuSEGEo

€ purpo

groun rt

Bl dnacony

IS a

861d &

e Sol

Bikhe

o

Non-

Phyt ot oxi ¢ Dose_ of _the

and the term "unsown seed"

i Desmedvr Woisidicimpteylensbig(caelobsy! jseevaneieiapniiadibytiayer.
Enattchﬁxpgﬁﬁjo}’ $ gl?-lg QAldrich.
rowt"h

t Eaarpdea%ﬁOZS‘l(pglamn@men{: pol@phqmy@oq@og@g@te) 1§ smiedybﬂ}@ntsman.
1N | . | A .

Ffﬁé[}f ar&%&ﬁ%m&%&oﬁ@tg sg;ﬁ))llleﬁl g{/ ﬁ%p%thohsel.

apollyethglenainirer(Sint-6 0k N &t nunvthat avetae getlecuhe weibd, BLWit.R§00

bFtsT Sl bY A

Preferably,

¢

n an

the treatnent occurs
eed so that the sown seed has

baeReFreL-d1n ead Mitrydrialtiieceliarpesipplienby Fcpar ti cul ar,
are preferred. As a

seed gpating or see

r Bslzrn 1§ xppthan g s

provi de an i nprovenent

inehed bT R

e

%% ve ingredients(s) in

a AGRFRAYId propuralcd, aRheiRple WcHaficichSedSafeRtithd idevedmr e

in the growi ng characteristics.

Table 1

Component (g/1) la 1b 1c 1d le 1f 1g 1h
Thiamethoxam 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 | 782 205.7 175
Desmodur 724470 56.1 | 56.1 | 56.1 56.1 64.3 64.3 121.6 125

SN

Gohsenol GLO03 33.8 | 33.8 | 33.8 33.8 33.8 | 338 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 To 1l
llitre | 1litre | 1llitre 1litre titre | 1litre litre litre
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aspect, especially neonicotinoids, particularly
wo bioarrstoboxam can i nprove the growth, such asPCT/EP2008/004886
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when the plant or plant prog3 gati on material thereof
IS subjected to a stress indicator, for exanple, cold,
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hat the propagation material of the plant (e.g. seed
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of ke €t feaftefr—t pefat H§—tfcregse

to fan gb)ﬁsenoth ‘5 about :’5C§Z ? )erglr ‘ﬁre. Ca‘};rl'léeral I 3?7
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y i 16&*”%?‘683’8?”‘3 fihen such seg‘ég ale treated with |a

co (Elﬂmbndefz- digoiné n| t he fifst aspeg¢t, Bach|as - -
—cotinotd parH-etar-y—thi-argt-hoxam—Hhe—t+reat eg

seaE tr&ﬁwi‘ff’@p?’? P&dl handl ¢d, Sowed and tilll ed¥ n |t he

sanfe neAwvied casiiany pthes a¢tive i ngredient (traat ed 8

sedd—Fhe—followtngrexarptes—are—girvenr—by y—ot

i |1just r at Kg&%and not by way of “liml|tation rfa t he 2

i nventT onwdtdd Whi chl manyirel ctociars il o siarpl| e @ii@ | To llitre

ch i j [ Vol ue tMedian Diapeter]—
Exin’pl esVYR/(kmj vy ThE £ &1 1 ol nd@xanpl éd2deqonkt$ atle 141

t hat—a—Suspenstrom ofr thnra JFfegn articres can pe
successfully encapsulated wihin polyurea
m Compementi(gdy, {hen (noe- godpi nubus) lmafrisx | 1t ln | 1Iv | 1w
Thiamethoxam 75 75 75 75 75 1120 | 120 | 120 | 120 75
Z190-165 18.8 - - - - - - - - -
Agrimer AL22 - 7.5 7.5 7.5 7.5 12 12 12 12 7.5
Prifer 6813 27.5 - - - - - - - - -
Norpar 15 27.5 - - - - - - - - -
Cropspray 7N - 675|675 | 675 | 675|108 | 108 | 108 | 108 | 67.5
Desmodur Z4470 SN | 38.2 - - - - - - - - -
Desmodur W - 265 | 12.2 - - 60 - 102 | 42.3 | 16.7
TDI - - - 26.5 | 26.5 - 26.7 - - -
Gohsenol GL03 16 - - - - - - - - -
Gohsenol GL05 - 20 20 20 20 375|321 | 289|321 20.1
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noi eties. Such fornmulations are not trivial to prepare

successfully due to the high water-solubility of

t hi amet hoxam (4. 1g/1 at 20C) which neans there is a

tendency for the particles of thiamethoxamto mgrate

into the agueous phase durings3the enul sification

pr(mhaﬁSLGIamdLor duriing.7t he6 ol reet ijon.70f 12.5¢ 10.7 | 9.7 | 10.7 | 134
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| ol
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I M $iesiRlI@1 601 venig hips |1 $¢ epuigstif ned|1 nt ¢ a&n aqﬂec uss 10
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solution of polvvinvl al cahol o obtainltheldesi

parti V&ersi ze. Thh [a ollufpoh BF |aTBol y¥umci® ohale | To | To

amne is added, | sk [t NRreWalitre | DFABLILRR | I €ACY @] 118re | 1litre | 1litre
all owed to proceed at anhi ent|tenperature, |maintainiling

gentl e agitatiofthroughoyt. F|nallly, p)é‘fr? or mul At i on

(ad] ygforgeRh 1O hegBrialisph amd MIH@W afg ant.psetad I|NB.3 | 102
aoents\ is carried It _as req re aneseed 0Oi (frlom

Brassi ca rapa) was sourced from Fl uka Sol vesso(rj 200
is an aromatic hydrocarbgi, ]eg Nt §uppl i ed by Exxon.

Cropspray(r) 7Nis a mn upplied by Sun Q|
ﬂigg%}l/lowmg eyanl¢s)demensirgtg ot p pl@pqn@})n gRthmmgthexam particles can be

P aref'?cfa{ﬂumtéa v%@lhnvw&eaﬁﬁpﬁképgge@ Yhe Eﬂ@ﬁ%ntu%@hs? REESELkhin the

I's a polyneric dispersant supplied by Lubrizol.
521 gmsulisel@lqgsforawﬂéwwémbleatm@ﬁ ispeyapate bidplysiscand gglf-condensation,

Un iz Reihe fractfdd bR EA Ts%cy&L&?@amﬁ AmeHe IlﬂJl(KML ﬁtaﬁajed through the aqueous
Vi n%pyrrol i done cop oI plied | SP. Desnodur

2428 Vet ERPRERE Bl SERbIG ﬁ@amllgfcfégx%ﬁﬁ%e StRsptREd
by nf3Yi8d is mﬁcam Qs tah @1, lsacmﬁmmnélﬁgpar@aﬁmdmﬁcun to
(r)Wis 4, yl enebi sg i/?cl ohg‘gl E érana}1 % fih
suppPrBablly 092 o igrelavged g e ARG [hHteRat the
102, @on&o&;&oab) SRRy A REiposihp ik £lelDis fﬁe@ﬁaurﬂl tﬂler mmhde of the
Supra % 5025, I ene, pol.yphen
i s 8@)9 E%ﬂe 3 v1as1lr}§slgf)xie cdlogg }ylﬁﬁ?t g{)ﬁw}{g mmey es and some of the
isocyanate moietics to prevent excessive migration of thiamethoxam particles into the
aqueous phase.
Thiamethoxam is encapsulated using the following process according to the recipes given
15 in Table 2. An organic phase is prepared by the addition of one or more isocyanates to a
finely ground suspension of thiamethoxam in a substantially water immiscible solvent.
This is emulsified into an aqueous solution of polyvinylalcohol to obtain the desired
particle size. Then a solution of a polyfunctional amine is added, the temperature of the
emulsion is raised to 40°C and this temperature is maintained for 3 hours to allow the wall
20 formation reaction to proceed, maintaining gentle agitation throughout. Finally, post-
formulation (adjustment to neutral pH and addition of antisettling agents) is carried out as
required.

Each sample is then characterised by measuring its VMD.
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Gohsenol (r) GA.03, G.05 and GVLl4-L are
pol yvi nyl al cohol s supplied by N ppon Gohsei.

w@odogasdoyt enei mi ne (Mh~600 [ Vh is number aver apEIT/EP2008/004886

nol ecul ar weight], MW.~800 Daltons) is supplied by
Aldrich. Avicel (r) CL61 1 is ga,mcrocrystalline

cel lul ose supplied by FMC . Kglizgn(r) is a xanthan gum
supplied by CP Kelco. After 'sa'rrp'?e preparati on, each

sanp] e Confjtweatigfi s€d byameasuripg it VMg Tabl e2d
1Table 1 cont Table 1l cont Fxadmples 2at - 2d The

fol | pwi n@hiemth@b(em denpnst%'ate t hafiSa suspe?ﬁsi on of 75
t hi apet . Ox-amm tesrca—pe nca“"u. & Fri

pol yure OHPEPSSQZBQ(EI es|, R (nd "Bt i nuousz)j%j ix6‘3
Wi t hl/n TNHICARRSYOES Del nggjprmsd ®g A CPNDERaLI O 073 9

i socjanate hydrolysis land sel f-lcondensation, and the
reacfi on betT®En i socyfanaté6and artidrte npi eiPés is 19.5

added—x—th—eug-h—x—lc(rﬁ—aqﬁeo“f phasg—-n—t-hese—exanptes—he
mol af ratheraEe YMe extler nb‘rﬁy adde‘é'éam e \I9‘gsocyan¥ﬁ'§

noi e [AowWer Thamy I $§eh 14.7

T eGiRend i ThL63 Ca”lt ] ! J
fornul ati ons are partilcul arI y difficult|to prepare
succpsisé-didnyinolmehexand he el3evat ¢d t&dperpt ures ut|f | i ded

duri the / ndn-contin |n||c-\ et A
it ip i rrﬁ@’r“feéﬁ:tLthat al shefgl iq fi X&ad aroun§ t he 8
out s ' drgptets vig rnitiap reactt

bet ween t he an%mne noi eti es and [sone of [ he isocyjanate
noi ef i es townt@vent excelsiliee Mi Foalikren| dfo 1litre | To 1litre

t hi a thm(nmpartir'lpc Lhto th

_p_h_acn
Thi ajret ho%’éﬁrDY(ﬁH@ncapsul al@d u§| né@%e fol R ng| 22.8

1 o aTtTall o 1 Ao,
prOC re——e€+ PTS 3' v-E T raovtc Z° T\I1

organi ¢ phase is prepared by the addition of one or
nore isocyanates to a fi neIE/xagﬁﬂglgd suspensi on of

thi amet hoxamin a substanti Wat er inmm scible .
Bel fodowing Bxamplesdeamnisgates dat domh@naamnazd areveapsulatedisuspension of

f nyl al cohol .to btant i r article
GrrBholieriua SRrensns of WA Hiseb BritThorf i Gaueous phase
A sdlékecdn@ﬁﬂﬁ@%tsUE&nQﬂcontdifﬂuSﬁEih%kﬁﬁ akSprepare@dcdd?ding to the

400C and this ten])erature is maintained for 3 hours to
ra¢thed\dethidedim gxample 1, according to the composition in Table 3. The capsule

formulation is characterised by measuring its VMD. The microcapsules are then mixed in

various ratios with Cruiser ™ 350FS (a suspension concentrate containing 350g/1
thiamethoxam) 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 3¢ respectively).

Table 3
Component (g/1)
Thiamethoxam 75
Solsperse 17000 7.5
Rapeseed oil 78.2
Desmodur Z4470 SN | 643
Gohsenol GLO03 33.1
Diethylenetriamine 6.3
Avicel CL611 10
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formation reaction to proceed, maintaining gentle
agitation throughout. Finally, postfornulation

w@ 20gastoaent to neutral pH and additi on of antPGEEP100$10P4886

agents) is carried out as required. Each sample is
then characterised by neasuring._its VNVD. Table 2

Exanpl e 3 The foll (m‘n'g—wp'l‘rd?grmes t he
conbi nation of an ¢ncapsul ated suspensi on [of

t hi amet hoxam wi th 3 susppmy(an) of Unergapsjul at ed

t hi amet hoxam i n t h¢_agqueous phase. IM crocapsul es
contai ning a suspensi on of thianethoxam are prepared

according to the nmethod detailed in exanple 1,
according to the conpositi o@‘—aigﬂiﬁiébl e 3. The capsul e

mrfﬂﬂé)\@fdg%lafn Plecht Rl BRHmMINoERATKS tOptilifg y'l@speﬁﬁ%n of

m crocapsul es are then mxed in various ratios wt
tmameﬁmémmartﬁﬂeﬁf@n(lﬁ S@Eﬂ%’ﬁbmﬂl togiveondryregramia m’oducau n| ng
@50 thi anet hoxa % { i naI rodur{sl accordin

ool ST st fhie FlehHseResd g
t8%helmdthod déscaimeld Zi Bxdploal géthg (A%mmllsﬁﬁe BRreddhi@piden én the recipe

re;gect i vel y? Tabl e 3Exanple 4 The foll owi ng exanpl e

lest bl wd latardhe yater @@ap@m\@é t@ 8iisrd ormaylagion having the recipe of
%%?eoﬁnsfhgﬂ tl%fs nhprl aﬁhﬁos)ﬁ%@rﬁﬁﬁltlk 1§e¢d AR ah %g&e%ﬁl@éolutlon of
ive a granut ar pro crocapsules
pobyoryiliviaog (Mwsmmr),sdeammﬁnd Immfmif ‘H dx@odipar lﬁgmhelformteewpplled by

ared according to d descri bed i.n
Meaﬁ%ﬁﬁ@a CRAIOFVHP SRV I rwn%oﬁ § SBray. lqdnmta?ép“ WG4 spray
r enoved
GREL00:0% Pl PRBHLIRUR e R oy
Then thIS nlcrocapsule suspehbabled i s nixed with an
agueous sol ut ifpr—ef—pelyracrytie—aca—(MN2000)

dextrin and Pql yf on(ﬁﬂmﬂo'{%@/‘lﬁﬁ‘% gnosul{f onatfe
suppl i ed by I\/t”cg,f?; sturTly. The
slurry is sprgy rﬁ %weslé pi(;’s(?ogf'awxspray dri er
to give a dry granul ar THigdewbxasht h the fql 13gwi jhg
conposition: Tabhle 4 Exanple 5

Solsperse 17000 1.98
Rapeseed oil 20.55
Desmodur Z4470 SN 16.94
Gohsenol GLO5 8.91
Diethylenetriamine 1.69
Avicel CL611 2.63

Components added in spray slurry

Polyacrylic acid (MW2000) 7.72
Polyfon T 6.67
Dextrin 13.13

Example 5

The following example demonstrates the improved plant growth of a capsule technology
of Example 1w (a capsule suspension formulation of the invention) compared to a

wettable granule formulation of thiamethoxam.
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The foll ow ng exanpl e denonstrates the inproved plant

grow h of a capsule technology of Exanple Iw (a
w@apsuasmIsuspensi on fornul ati on of the inventiP@/EP2008/004886

conpared to a wettable granule fornul ati on of

t hi anet hoxam Pl anted pots are.grown wi th cabbage

f
ABRE S Sl ARl B0 IRl By donc
appbitatooidf 60l afoig ﬁlrmutagedﬁlADsnlun)cBn waiakh a¢il potrantimifig 400ml of

spiista BRE pR12.5 P AU, solnbiaaBifs Khin e elssFadhsf LIS ca. 60 %
rd0ARd P6h HERMREH 28§ B8heAdtY d MR divl an%tpé@mgs THE Blants are

harvested wth certain tine intervals. The fresh

lwevegw vafh @ﬁﬂam bme éateivalsd dhe figshwaight gffall lgavasris determimgd right
a‘Re?% 18 g Q {Osullrsfur 26 Tabl e 1 bel ow provi des the

resu g Fresh e g?}t Table 1CLAIMS 1. A nethod of
inprow ng the growmh of a plant conprising applying to

a ant, plant propagatiqon material or |ocus thereof a
'Eﬁ?i)ﬁpbé?lpv\’dﬁoﬁléﬁiﬁlieg?wsQf§F8HWEt2ht whi ch conpri ses

m crocapsul es which thensel ves conprise (a) a

pol ymeric shell; and (b) a core which conprises a

Taldper sed solid active ingredient conpound vvher ein the

f‘nm\nllhd | C nna f\V‘ W\'\V‘Q Q. ﬁ hﬂf\hl I'\I'\fl hf\l f“l pr onl |

A AR CA-A_ LN =g

a strobilmn, caibuxin, afb@ﬁz%‘f‘&'l‘t(g) nmet hyI , | and
probenazol e. 2. The net hofd ac t 048baiAT 1
wherein the a core conprises ?Qf an act ive I ngredi ent
cwEeround di spersed in a nptrix3gmd (ii)] &s5.5

vater-immscible liguid characterised in thatlthe

%@mﬁthOX@nm%WGﬁmafﬁmh cont i3Adousl y tﬁﬁdbgwout t he
ter=11mm au b ror—k: Nilt:l ei he—con i s one
lgﬁm}}%tpg%? %ngﬂ?& tinoid, fir}POO:nI a ??Fgob [urin,

carboxi n, acibenzolar-S-nethyl, and probenazole. 3.
The nethod according to either claim1 or claim?2
wherein the mcrocapsul es are di spersed in an aqgueous
phase. 4. The nmethod according to claim1l wherein the
product is a dry product.
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5. The met hod according to claim4 the dry product is
granular. 6. The nethod according to claim4 or 5 dry
w@emdast097 s wat er - di spersi ble. 7. The net hod aPCDEP10ng004886

to 3 wherein the aqueous phase conprises an
agrochem cal. 8. The nethod acgording to claim?7
Mhengsn the active ingredient conmpound in the core is

r different fromthe agrochem cal in the aqueous
phase. 9. The nethod according to any one of clains 1

to 7 erei .he water-immscible liquid.is or. .

ke onprit Qoo g B RCHT .Of%@ IsipgcApPlying tq pplant, plant
5¥agafi6n RfatetalbMBocis heredf Y6mBbAtibR BoRplidiNeE a lpREHRE ivAHiEh
conpound is one or nore of acetam prid, cl ot hi ani di n,

domipiaed mparochpsdenwheshithemselvasicauipoisei d or

tfiaﬂsthoxaﬂ1rll. The nmet hod according to any one of

(E 4 polymenie ShLgnld o n t he active ingredient conpound

(bfa e vatichBdRpides AZ0RpEEIel @Blid actPiIiAgle@ht €M pbund

fl uoxastrobin, metom nostrobin, trifloxystrobin or .

whereiryke pappand i onerpremp HGareaBicsaving PNy SiETaiuph, carboxin,

a%ib%h%axl&tn?eﬂ?yl, ]?I!OBC&&QS]Ie.aCt I ve | ngr edi ent COITpOUﬂd

'S one of nore oi I'pronr1, carboxin,

aci benzol ar-S-nmet hyl, or probenazole. 13. The nethod
according to_any one of clains 1 to 12 wherein the )

Zrat rikhs @eféogaﬁm@wgmleﬁn iLsVhereB e @ gore caMPEISGH(M active

iREreieRPL IS RIB AAPeREed lif a TaliX bt Gi) A witdRindhistiEliqlid characterised

1t gsg pé%ﬁ%ers?ﬂﬁf. Tﬁeangthod a go?ﬁingltomclai#?%sc aracterise

inttlgat éhenmbtnix isdistributédsnen-paitipupedy thrsughbbietheerdterdimmiscible liquid;

ccording to any one of clains 1.to 1 erein the . .
its b Sramufls ShEofmpfrde Renpishingd MgR.f giebiyrin, carboin,
RYYANhAS-nthyl, Bl pebeidhere or is a mxture of two or
nore of these polyners. 16. The nethod according to

clai m15 wherein the polyneric shell is a polyurea.
7. The method according to,any, one .of,clajn
ner ol PRESREEFERRT By PR BB fa SUBL TP up b RrdBpsutcsar

digeudedlin by agleduephasehan or equal to 5000ppm by wei ght
at 200C. 18. The nethod according to any one of clains
6 to 9, wherein the agrochem cal is one

4. The method according to claim 1 wherein the product is a dry product.

5. The method according to claim 4 the dry product is granular.

6. The method according to claim 4 or 5 dry product is water-dispersible.

7. The method according to 3 wherein the aqueous phase comprises an agrochemical.
8. The method according to claim 7 wherein the active ingredient compound in the

core is same or different from the agrochemical in the aqueous phase.

9. The method according to any one of claims 1 to 7 wherein the water-immiscible

liquid is or comprises an agrochemical.
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or nore agrochem cal selected from fungici des,
i nsecticides, nematicides, acaricides, and mticides.

wd 208/Th@9net hod accordi ng to any one of cl ai nEPAT/EP2028004886

wherein the plant is selected cereals; beet;
| egum nous plants; oil plant cucunber plants; fibre

S;
| ant et abl e nd orn 2 The.
20 B S8 A oL B TR B nercion
doffipforid Rbrieh? nddre \WE Hce@ﬂﬁgﬂds E19tHi ARV infidad166Yid,id@hdleifan,
the plant. 21. The neth accordlng to any one of

thiagloprd or thiargethpxamei n t he i nprovi ng the growt h

conprises inproving the vigour of the plant. 22. The

nmet hod according to any one of clains 1 to 19 wherein

Ihe crhEasthbd accordingpphneand 6f dldithsal ot wherepaBahétdre ingredient
naterlal 23. The nethod according to any one of

cOMEIonRd 1 Qn§ oF MOTGIeE AEPRYSEPRIN RIS DK KETO9Es one

xggtomogﬁg%t helo ?t%ﬂlﬁ'oijﬁicggﬁ.?sﬂ‘%ﬁﬁlts conpri sing one or

nore ot agrochem cal's. e nmethod according to
cIain123 mhereln the agrochemcal is selected a

f ungi |nsect Ccide, nema i.de, j cide
]r% t |gc eme bad agqor lﬂﬁf%w (él&ec%ﬂ,cgzi\lﬂa ltt8 aw erswethg]actlve ingredient

olRd & Jrf% og4nd/i@ %f "Ip@_fbrﬁlh 8arBbAR! adiBer2oMAREhEEH, bY probenazole.
ified plant. he et hod accordlng to any one of

clalns 1to 25 mhereln t he conp05|t|on i's applled at a
rate tr.ol entlf

o pafﬁ?)éﬁ‘étﬁ%% Atkoxtife Whny ﬁ‘éec%ﬁq%\?}{ns&rto( 4y eé?lg "hEMaPfSls a polymer
Wiy 2ol {eres, Ql"éd’lf}im{da ®rla@RRiréth@t @6Sh niktupabM®@Est more of these
an

pressure on the p 27. The method according to any
RoRENYS. clainms 1 to 25 wherein the there is no pest or
pat hogen pressure on the plant.

14. The method according to claim 13 wherein the matrix is a polyurea.

15. The method according to any one of claims 1 to 13 wherein 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.
16. The method according to claim 15 wherein the polymeric shell is a polyurea.

17. The method according to any one of claims 1 to 16 wherein the water-immiscible

liquid has a water solubility of less than or equal to 5000ppm by weight at 20°C.

18.  The method according to any one of claims 6 to 9, wherein the agrochemical is one
or more agrochemical selected from fungicides, insecticides, nematicides, acaricides, and

miticides.

19. The method according to any one of claims 1 to 18 wherein the plant is selected
cereals; beet; leguminous plants; oil plants; cucumber plants; fibre plants; vegetables; and

ornamentals.
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20. The method according to any one of claims 1 to 19 wherein the improving the

growth comprises improving the yield of the plant.

21. The method according to any one of claims 1 to 18 wherein the improving the

growth comprises improving the vigour of the plant.

22.  The method according to any one of claims 1 to 19 wherein the composition is

23.  The method according to any one of claims 1 to 22, wherein the composition
comprises one or more further pesticidal products comprising one or more other

agrochemicals.

24.  The method according to claim 23 wherein the agrochemical is selected a

fungicide, insecticide, nematicide, acaricide, and miticide.

25. The method according to any one of claims 1 to 24 wherein the plant is a

genetically modified plant.

26. The method according to any one of claims 1 to 25 wherein the composition is
applied at a rate (i) not sufficient to control the identified pest or pathogen pressure on the
plant or (ii) greater than required to control the identified pest or pathogen pressure on the

plant.

217. The method according to any one of claims 1 to 25 wherein the there is no pest or

pathogen pressure on the plant.



