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FORMULATI ON Thi s invention relates to novel

m crocapsul es which conprise a biologically active
woaopaazde and processes for the preparati on angCT@B20de®04902

use of such mcrocapsules. In particular it relates to

a product conprising mcrocapsul es which thensel ves

conprise (a) a polyneriBORMEIILATIN (b) a core which

conprises an agrochem cal which has a nelting point

above 250C characterised in that the agrochemical is

' . . | .

T PSR AR o A hibea e RN AR} el fllye
comppwhl ahdgsocessesdrhihbipteparatioaasd for alrsidei cfBudtempeoipeules. In

crocapsul e technol o has been in_ existence for a .
paflofER TR o B e e e IS Wiksh Beyiseies dasaprise
(a)esRemhatd sheflosngcont ai ni ng dyes, inks, chemical

reagents, pharmaceuticals, flavouring nmaterials, and
(blrajose whishcoriprigesyy agsp@windel whichfias ainsslfngmpeiot ahese 25°C

Pley insecticides. herbicides, and the |ike. )
ol 34 BB e PR S ispRE o8 L S B R imbiohiynpgrial
whéchHas iatneshtingipeinigrégter Bag6r &fuabils*Cdut AREhRVH nbtexhiR glass

%got ecti on and professional products outlets, and may
AR RUoSMPEd®Wra a variety of methods such as foliar

Mif@ﬂ%@éﬁle té&inblo%?mag ) iﬁr%xﬁ’%{c@ﬁ)r ﬁ%%ﬂg%f ?ﬁ{é&?@tﬁicg&%gules

ormul ati ons low the rel ease rate
havegy oeistynefowks, espdeallydt caltdinidg dyey iksgemhtied ragehed of

o B A BuPRP o PSR biesii it prtras S
furlplotddks RidicsicRIRE, i8SecHEREs, hE®ALdRMhE taRngst others). In

commerci al use, agrochem cal products are subject to a
range of environnental factors which result in a

. ' ' ' f the.f | at i .1 hel udi
MiGEAED e RS PanerEyioem iy B eRilpitpL G P tenge of
appdicativid batheih ce@npBchish bl profdsaibid e NRES AR, WaSAmHbE applied

. from seeds; water-soluble active conmpounds are
Via g ypriety af iqthods suele it fobpiesprayssigdlppleation anttige seed treatments.

SudH BFREARK! B withe trn%liaasse e 8?{hie %gro%h&nféaﬁogje JoBfrolled over 2
controlling the release rate of tThe soli
desired pericsioifuimhearsl Ghdepplmbiions et waeel, oppboindsecnbeittldze

bi.ol.ogically active conpound i.s a pesticide
ter iR Ty, i GRS i S5 ey (arpqnest others),
controlling the release into any nmedi um where water is

present, eg. release of pesticidally active conpounds
In gopyesreial yse, 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 microcapsules of this invention are useful for controlling the release rate of the solid
water-soluble biologically active compound, where the biologically active compound is a
pesticide [agrochemical], and are particularly useful for controlling the release into any
medium where water is present, eg. release of pesticidally active compounds into soil.
The microcapsules are even more particularly useful for controlling the release of water-
soluble pesticidally active compounds into soil with a high moisture content as a result of

heavy rainfall or excessive irrigation. A further advantage is that such products can also



10

15

20

25

30

The m crocapsul es are even nore particul arly useful

for controlling the rel ease of watersol uble
woesdrioczidal | y active conpounds into soil w th achniGH2006/004902

noi sture content as a result of heavy rainfall or

excessive irrigation. A further advantage is that such
regucedhe timowanf Mlatkp seldble®roduet tavisntachéd Wab&er &l 18B418by heavy

1[x))gé;h(;luct that is |eached to | ower soil |evels by heavy
rapfalheririeaiPni i gati on. Such uses may incl ude

application of these products in crop protection for

the use of insecticides in vegetable crops to extend
Suchasgsendinghide eppdicatiopoe Hitiast producsoinl cropseteafios tetthause of

. rpd ct. to r vide long termre] ease characteristijcs
infeRiG R PecthRlP kiops i eilnig perlominge it  Brodyst in soll use of such
a PreduBt {eSrovids Sorf teh edleRe BhAYMEisticO 1ﬂ b BRSRark e@t%fé h as

of performance on turf, when fornul ated toget
COﬂ@@ltqflt@rQ@ies, uss OQS@hambéuct o ingpgebd thd pdmdacf lbeyfmmw dn turf,

{ t
9 R P P RBER G2 L0 R o St 8D o
appﬂtliph@t)é%ﬂpﬁxrmg@ hﬂetlmtuhﬁeﬂilch 163BerDfubfod e tOhagUetsls bPfirigation (as
rotection of seeds where applied prior to sown

th
Colalﬁgfﬂgb?mplﬁgﬁi W e -apppesprusatcd Slﬂqlsleqr@@l%for) thewirgigction of seeds
wifehd & 1@@ %n&oﬁtsb@ggg tcjaﬁlﬁr?e%]%lﬂ% %%%ﬁf’a%e ?V ro@lde efficient

pro rovi | 'onger T esl
COWI@@ t]ae $6@dsg ahd gsd affgsudleppsoducmyprb\addé emngeemsu@mﬂahl deposit
tech@ I.es .are. co knomn as being useful in the
Whﬁf Hn%]degﬂsglr@éf dfor exanple as descri bed

in chapter 4 of Controlled Del i very of Crop
Protection Agents", pub. Taylor and Francis, London
Sevayalgychnolpgies gehcarembnly kogynas bpiagtuseful mrthcj prddlumyorf of

i RRSER Lo e SRS RNTARRLE o SR Blhinecaor
Prcﬁecmogeﬁ[@hal’ | pubt Taytetlaref Franéiy,Tesnden MOO®! iGHe RERHEES0BY of
ynerisation reaction whi ch preferably takes place

Pal&f’ultah%tﬂﬂtﬁtf‘éfrtf%E@%@#Wfiwqbﬁ@m is igersddigl patymerisation in
| o h

whERIBOUBIDIRRE v oot e J MBS e IR crR 1R rial produced
bye mlyMwmatmn meect®nushieh byefanblgitikes plasabiethe eitatfadebtween two
h croY?gfsul es V\h&%h co rise,.in. th iqorganl c phase,
PRASER: JEHE I GHLIPFOUS HpSP %5’1 G By HmnipciRls 9rganie pRatsy dws, they may
be Pro@aeddorr &R la WSl drhdlsiof] oP O dGAY by oﬁQIl'\Vﬁer emulsion.

conmpounds are known (e.g. as described in patent

docunents WO 95/ 13698, EP 0730406, US 5993842 and US

. t. f whi.ch f [ . d
Mlﬁ‘ggaz{?;ﬁég wthi%fc%%@%gg,)lﬁ R rggllglg gggs.lre?ﬁusgg)é}lonls %%%1%) {n%io%lcally
activie ;cbmpnmansm b@gh&ﬂsoﬁfent&&ir&fquﬁp&blbgﬁaby akBe Glpgo¥inds are known

active ounds are

(e.g. as described In patent documents WO 95/13698, EP 0730406, US 5993842 and US

6015571, the contents of which are fully incorporated herein by reference).

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

or a water-miscible solvent prior to encapsulation.

It has now been found that it is possible to encapsulate solid agrochemical compounds

which are dispersed in a substantially water-immiscible phase, in which the agrochemical
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al so known, but in these the biologically active
conpound is generally dissolved in water or a
woat@rorm4ssci bl e sol vent prior to encapsul ati onPCTIGH26/004902
now been found that it is pdssible to encapsul ate
solid agrochem cal conpounds which are dispersed in a
is Glsparsanini AhjdfophdbRImitBHH] SidH 122 PRBRRe dolnt Wlafd} thddor equal to
aqrochem cal i s dls%ersed in a.hydropﬁoblc mat eri al
250hibehwhish loggnetierbibi i ghass eesitien temperatere. equal to 250C
but which does not exhibit a glass transition
tenperature. In our co-pending application (which
In ohacovperpling@ apligatisrofhidhec] S aRBripetyefbmaRPbdneabdtent aplication as
this, application) one particular nethod of producing a
thig PR HAORY griecartsfolas Matheg ofpredicaieerimalar effizcs pEhasdes e
el R oo Sl ol REIEE: BlyBhast pprilly
solié magixainnelichrtiresn gefchemtcal/is rgtainkd ntoba t figaiveiyc I that maselar case,
t he on.-co I nuous). matrix i.s formed via. an o
the @P’é‘r 93{611? “%@P%F %‘g’&]ﬁtj it Brinigrfagial polymggiation of an oil-in-water
enRIBIbE i@ Whidh th¥bd1hwiiBesohid Hiolsth &lirySelidhSterial is dispersed within
biologically active material is diSpersed wthin Fhe
thegif. Sgﬂﬂﬁﬁgg’b Hfhgt inyentiph aarrying ewit satshingeafacial nolyowtissmindesults
. ' risation results in.the formatjon o
in LB AL B AU b Pl i F i led Bfhov me
mitiocapsglesathch thamibeing eensdit e, the altdi€ice! 498 cH@hidly taught in the
restricted to the interface, as is commonly taught 1n
‘prior art. There are several problens which nust
be overcone for the successful encapsul ation of a

suspensi on of solid particles within a m crocapsul e
Theérgraneskviosal pritbéenhawhiah npst yoereramtd fon thef suatessful encapsulation of a

suspas o} et  riFigeniale o P B PR saton

of UG- eeitesh |f di spersants or surfactants are
used, they nust not interfere with any further

processes of dispersion used in making m crocapsul es.

. spensi .nmust, be di.spersed i.n .water.to ‘
L TR e e s M R
prodiicddodf dBbéryarfis bit suefastdhits aa&es, they miust 1t edterfalvat sy further

have Vtie .y small droplets of liquid dispersed in water
progepsesol gspsrde pteddn makmeduiciosarsuiisea of the resul ting

m crocapsul es. To produce very small droplets requires

hi gh shear forces which would tend to break -down the
Seagndlyl thesuspreaision nuuest badiepdried is otatet tb pestusel sipleswelh dispersed

factants . ual | ired hi d

drogyfbgsp rog?»gq}(s) %1%1%1?%%@1%? éu%}:argg%gitrgg pre%e?‘aﬁg tol aYV% V%%S) small droplets of
liquid dispersed in water so as to present a high surface area of the resulting’
microcapsules. To produce very small droplets requires high shear forces which would
tend to break down the droplets and/or release the solid from suspension. Surfactants are

usually required to achieve good dispersion and stable droplets.

Thirdly, the presence of one or more surfactants may make the dispersed droplet system
unstable and the phenomenon of phase inversion may occur, i.e. water forms small

droplets within the liquid; a water-in-oil emulsion.
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Thirdly, the presence of one or nore surfactants may
make the di spersed droplet system unstable and the

wohermormenaen of phase inversion may occur, i.e.POaGE2006/004902
fornms small droplets withindthe liquid; a water-in-oil
ermul si on. Fourthly, the solid suspended in the

Fonahey, thesolid Glideadéd @uhélwhisr-trhabk®id Bqull & Bdte IPmidde to the
aqueous phase, particularly when enu?5|fy|ng

AYERUSPOP I P tighiarly sehgn errﬁbm%' tsutfhgiaits efc ussdse probl ens
is even nore challenging to overcone for the
encapsul ati on of water-soluble biologically active

Thedagh thraelsf thastdproblehnss beamdre uhdllchpia torodértbeatdans

are re ui¥ed to the procedures described in patent
engsgufiEng of Veseusp bR o g b g pempmEscmBabhassen found tht
m&RASRbhs aﬂé,-?e%&l% 9SG Eqand dé#%ﬁ%@égi’%&é%]qofc@%eﬁtg W0 95/13698,
of suspe wa ubl'e

encapsul atio nsi ons O er-1nso
ERQ39400mdsS 599384asUR o1 5578 nUB QAR 01 Hed7 5iandiT® 200824180 & for the

roduce m crocapsul es.whj conprise a solid
ené\ja%tsglra ﬁ%%?lﬁ%\sg‘?nsbqné Iog &’iagé'ln?s)()’luﬁgt ‘?06‘@%’(’:‘8 ound di spersed
in a (non-continuous) .natrix which is at |east

partially solid and which is distributed throughout
It hag@ow; keed deypsihatsit ismepslle de piodu¢rasiopesapsileuwichivamptibea solid

I He.: i Gally active co und can, . .
eSSl 8 L At LB SOOI i
is atdeagt pdrtally siliglamd widties disttibutediiieaiss ol tidfoapsules. Moreover
.Igg_sugée gﬁéglte %he water-solubility of the conmpound. |
It BAR PESTCOHRE et hedplspsagatear ithebilogisalinaetive qenmovad fgn be varied
ov&UaExtiB8BRONRBYan m@l](.: ﬁé’iﬂ%lz 3}31;/25%\9 rél@e?slarll%ng%ﬁq {) Qﬁue%{l?media are

formation of sal croca Is interfa |§
possdhily despits gha watexrselulbilityoiflthé eomyartvad. Einilleshfars useful benefits to

rpri.si.ngl this.results in the formation of a
Pmédﬁf@r‘%é?me%sﬁé%‘fsﬁfmomus) matrix which is distributed
“throughout the mcrocapsul es, rather than being

restricted to the interface, as is commonly taught in
Ong werypiuitahle sgohniqp domthe famapien pbsaidraycrbeapsvios isdettrfasinhg

: ' I . Step..l - oduci no. the ) .
Pl RS Aol MR Ry e Bt PSRl camgtion or 2
polyiver (regtiontituqa) tiagiewhich és distibtl ihroliyhdut fid hidAGapsules, rather
h gocess. A ciui %}gbl e Vol une Medi an Di aneter [ VM)
aﬁ PIOE Lpricipg b0 e RtpEacsops 1y cpmmynty tavgiiiip thaopréor<igt t abl y
the lower Iimt is 0.5mmand even nore suitably the
lower Iimt is 1.0Omm nore suitably the upper limt is
Th¢ m@resapaeleeey bapralvsed tsig thetfbldowippencthodulégy: S 5mm
Step 2 - suspending the solid water-sol uble,
bi ol ogi cal ly active conpound in a
Step 1 — producing the solid water-soluble, biologically active compound with the

required particle size, suitably by a milling process. A suitable Volume Median Diameter
[VMD] particle size of the solid is 0.01-50um; more suitably the lower limit is 0.5 pm and
even more suitably the lower limit is 1.0pm; more suitably the upper limit is 10pum and
even more suitably the upper limit is Spm.

Step 2 — suspending the solid water-soluble, biologically active compound in a
substantially water-immiscible liquid. The liquid is preferably a poor solvent for the solid,

i.e. it will not dissolve significant quantities of the solid.
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substantially water-imm scible liquid. The liquidis
preferably a poor solvent for the solid, i.e. it wll
waabo7dsael ve significant quantities of the sobPCU/GH2606/004902
liquid preferably contains & di spersant capabl e of
keeping the solid in the liquid but which does not
Thellq@wl préRrPY tshtiifs PaispabhchRBld dTliReping t}Y@sto‘ﬁH MERNiquid but

the suspension is dispersed into water. I n addition

whigledoas met allpspgsplihta lse exdteted o gt water when ﬂbwpamann is
aisfeiRba 190 w1 RORRE, WRYSHR QR B e syt g djsgersan

musanmt@dlom@meafﬁmﬁﬁiongo acdur] | i ng process to reduce the
particle size of the solid water-soluble, biologically
active conmpound, after the conmpound has been suspended

Alfeﬁlattil;}glgsﬂ‘l@%}@dgﬂ%l‘ag b¥st d ffﬂag‘ﬁé b Sed 15 ﬁorﬁﬁ%b thilling
mlling). Step |ca di spersion e organi c

prqwlassste redruca Itheaxpmmatdej smp) hfte sbkd pzta’e:paolablle Hiologfdadliyractihe

on, the o se is added .to.
co BRLEEHb81 e ShaBB R bR b oG 1 e i
liq@idYRRARI HTlidEans i s enpl oyed to disperse the organic
phase i n the aqueous phase. Selection of dispersion

process and apparatus wi |l depend upon the desired

S L e AT R B e 7
obtiainpthe aj)}bmpﬁatb dpersioapihe ro@ﬁa@id Hasd BraddeviottBie GGuLDRAs PBase, with

| abor at or Sllverson (tm nachl(h% for small (<10
S s (HpatEtEy et enpleyehioghep e ihpereamsinbypacin the

aq @gﬁ?Pl%%e %%&%n(éﬁﬁhéﬁe%?&l MBESs afd a’?atﬁg %M‘@e %ﬁ& ‘uﬁ&?the

arger particle slizes and eve pres

destimmpgémlma aithequilsivar(and fﬂlmmawproﬂucs),lmrbeqﬂudtmmm)ne suitable
t he art

melfs e ose S S oAy Eh BT ET OIS BTt oG tory
Sile@sd1 BanshhaR) & kAN <O LIiESR WD’}QO&BC@% %ﬁ@@t?gf Ele ans can be

particle) size wthin the range from about
emﬁlb@ﬂiﬁ;uehws Calpllys Mrdisyoblees tindplé mixib dmlcem:fbﬁlasgﬂrtpaﬂic% sizes and
about to about 50mm and nost suitably from
6"65 DrgS§uEe BYIBRRCnEBHR cqmpmerinchoiehal a@éueﬂ@@%}ﬂ vgighin the
t
SO G e Bh 'Ll HRARSIAP bR igh Shear doyice sp s to obtain
a destied idnapdet (arfid QM@SWIE&@@JCIG’WSMD gauntick:) plaa séthio therrasgesfrom

sbagh 53 o 2Dt S ebiB o abie o 0w Pk SebBekvpdipy 1 o
abogl?g (g.gm%ﬂfgﬁgééfls%{t%qy ggﬁlg%{?gg% a%bg)ﬁg g%rﬂ e‘gg@?\?\gﬁ?cé the dgsned
droplet sieastobbmireds thel disffersion meadsos dgt@itenkd V@nt}Oxlnlildlagltatlon is
required for the remainder of the process. The organic phase comprises the solid water-
soluble, biologically active compound sﬁspended in the substantially water-immiscible
liquid to be encapsulated prepared as described above in steps 1 and 2. The aqueous phase

comprises water and at least one emulsifier and/or protective colloid.

Clearly there is a relationship between the particle size of the solid water-soluble,
biologically active compound and the particle size of the microcapsules; in order to obtain

control over the release rate of the biologically active compound, the VMD ratio of the
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Clearly there is a relationship between the particle

size of the solid water-soluble, biologically active
woaopgaande and the particle size of the m crocapeuiGB006/004902

in order to obtain control ever the rel ease rate of

the biologically active conpound, the VMD ratio of
pattivdpsive Dfﬂh& Sinpued td ﬂihﬁ)f&ﬂfﬁﬁ@d}‘ fpblﬂeé wat b@fypidaﬁy of the value
o aps les will be tgplcal t he val ue 1:5;
Lﬁu{f v 1 TepRe r Ak 140; anqre Sqlt@(bﬁol 5iple0suitably 1:5
InbRiet tc?thafnnthQﬁﬁI&B a%)gulgﬁ ttl?é 5}55198 gﬂéslcqé RGP ’ﬁiél a%ﬁem{ gx%ase must

organi ¢ phase and e agteou ase nust
copiagm @re oronere mpt@talawkichhacieacsn fﬁmaa polymek.ofmorg preferred

one ef erred enbodi nepnt, the organic

I
“@’RS it §¥%ﬁ‘§1°£{i”12‘?ee63§tanbwé I e heeBaia duf B polvisocyancte,
whilt thie 9688 Phse Whialitat 1eH8 RAGUERAYSe Qﬁ@éle% e%lﬁl"ﬁb n?n fhte situation

| east one di am ne and/or pol yam ne. si tuat
whegreptdeast onedisminsrradiic aoiymeirenid irsluded|iy & ageedws phase thlS

h ueous, phase nmpanent.. i s dde
col P18 R la | LR AANERA o e ifeine Sy R RE B ikl Shtsion
as déderibed amiverin e@piBsi on as descri bed above in step 3.
Step 4 - at | east one dianm ne and/or polyamne is
added to the oil-in-water enulsion through the aqueous

StdpAS 61 18R AL B ifADa arfﬁ'(dr%foggh@gé 1s%'ad%(i]{oot¥19 hlg l‘l':?] watdrel utlsqgl

i's contl nued typl C m nu ours un
throwgh the agetaue phzﬂ;slé Ilnhuat&mngl i intgiitatiew thyoughbnd. Stitrthg is continued

et on t ature i s ner al | n the
LR T S TN RN
coMPRce BRAEHARER)FatBRUL g@ﬁéﬁll H@I'a% 0ol S QAP @‘I(fto about

and am no groups are presSe e F 6ACT i on tenp

609G Joribé eitwtloy wWhermapphumxiih a0/ edudmalap b od@Eof ﬁﬁdyaﬂtﬂ% ind amino
nore preferably from about 20C to about 30C. In the

B1OYPt YA BInfisrTEackion dsrerayatuest is ipscforphlvafiren gb@ﬁé’@°@ teabout 40°C,

t|o ratur p y from
om0 by ot 3 st G LEORRE A b sty wtitren
excakoftisdtoRfatt r@?@hﬂe pe&Yeht, tﬁ%ﬁtioﬁﬂe&?éﬁﬁré R pRERBE, R5m about
3 hours corrbl ned with tenperatures of 600C or above

30°%rte aheut 6QBEs Artbenga dnors preferablydrdm abeutHA%E thammt 50°C. Reaction
f the enca uJa i 0 f su i ons of

tmf Il bR e poh o AR eottyss 1 B Satreibag argot

rec@BRAdR 2ldh dutiditiohs h@&fe tees tifisddndr fﬂé%c@éﬁﬁﬂ@ﬁ’ BEédshPons of

are not suitable for the formati on of

watgf-gsgliRprstamerougds €U 2003/R4E867 Dand H’s%%ﬁ%@é bt it has been found
thatpsQleﬁ c%ﬁ@ﬁéﬂr@hb% J%IE I 150 ‘f’é{m(a{lg]? gL te%w?o%}aﬁsgl es of¥h1

he active conpounds I'ncreases W I'Acreas
mverémneasaaﬂlay essult @spodriengppsulatixe effitioney (lia Matdrisembdity b ehe active
actlge.co ound transferring into the aqueous phase).
compounds increases with increasing tempetature, resulting in excessive quantltles of the

active compound transferring into the aqueous phase).

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

possible, including:

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

should be essentially water immiscible and typically comprise a vinyl reactive monomer,
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To forma (non-continuous) matrix, many ot her

m cr oencapsul ati on techni ques are possi bl e, including:
woido7RrEEar ati on of a mcrocapsule in which a POT@BR006/004902

is present in the disperse phase and is caused to

under go polynerisation to formthe (non-continuous)

Bl AT JRORRLSy OB S RGBS o Sk Bt v

acHylIrOsRYr eﬂﬁ)ﬂmeﬁﬂaﬂahﬁ;rylﬁie €fokb-liakinyg lmBsd18d Be @rodGdedbyehoice of
and nethacryllc acid such as ethyl hexyl acrylate and
an gpMOPriHE Ay 1ot ethgqralate menazae speingg glycifplmathagyists;
i ntroduced by choice of an appropriate acrylate or
nmet hacryl ate nonomer such as gl ycidyl nethacryl ate;
(11)(prepargioapd) raamcmtapdulcanmmch)&mmslndl & aten-selubid) bidiegisablyiadtive

wat er.-.sql ubl e oIo ) i ve canpou
oS PP HIR A TEA t VHCRA TR F BRgUed iad in which the
ligeia a8k ?Qm’c 2O 6hulsBd Meﬁéﬁ t& RBml th8 - AREnlGAY|BkRAT Such effects

caused to react to formthe (non-continuouS) matriX.
magie laclgffesidrstweapadiyeaptriesy atiarb yeqwmd tepodivea pplavictsne. These

are regqui. ce a yur ane.
incffe el G bR BRI Fert BB DEB RS dlE Spepine
1506%111@1’[@ kbftilve gfacaRata suffibient fuheidnaRsy etaiodydl @@t dovieuin just one
peci es has sufficient functiaognali tg‘xk t he poI on may
)

pola@ﬁfl%ﬂ te s exyd meoupo IS Ghsamstaes g d
surgéragd% 121{0&1{1§§ d&lxl@ééi ii‘éﬂn 'aﬁq%}c diis) ﬁk&s@&%ﬁcl@&lgé %Mﬁeﬁg 'b%

erive roma oxy t 1 on ocess
propylent oxide gnébhtyleanexmaikiod mixtpres pl;drmfe Vohérdihe asod yanate has less

RS, P a2 e ol A 6 e on

corfRE6 RS halix, Qﬁ@?@ly&l‘ dipRge rlﬁayd&%lﬂr%@ n¥rt Bl RS olymerisable OH

(nonconti nuous) matri X, the polyol conponent may
(hydwl)ufg@ctmalecmmn@n @ulwusymprmtg favaQpt rapmedrydxaply) groups, per
moLelé © 00)12. Veraggog}gop%wér%ﬁ gt%{(%g)gﬁ ?%E@@e mﬂ%mgs may {)e aliphatic
ancmﬂ aysrRatics ahk @olymyeaizaily] hyldudisi FigRabnl QOB NES rﬁﬁy/bebﬁral %ht

al i phatic and/or aromatic. The pol yneri zabl e54 %/drox
nc

cyoﬁlafﬂcfuﬁ@ﬂa and/ep isaeheds Begticules P§i¥%ﬂ“§ﬁ‘?16 hygeeniyk Bmclipngd ggrupounds
inc plreask?r ﬁQ G108t 14 $HGQHFPEH£8{ Y Bk I?tp efol! yﬁ{lyp &Y t{hese polyol

unc I Ona COprOUI’] S I NncC eas one d
conygastls map bt malomesinddlgonatic) aalsdr poiyendérét asalesirdhylfofigomeric

andigh GRS Pt GS L PSR O8] PUHaRoE g fietional
pol?&hé&gq{ dfestekh BoRRtNRIeS )poWr}kPl%s %@b)@ﬁff&ﬁlsf ﬁ&%lﬁf&l%s Qolyamines,
nor e roxyl functional polyethers,” poly

polperas, p@b'ﬁdﬁégs q@@i‘wmtnom; oﬁtbeseepbﬁly 11d<esli’oisethmcalm’rs slewd, as the
pol?%ié%l‘&% Qﬁgr urt%? E,%llyglo taﬁ Sqﬂscb%qlég e angﬁgdhsg%tge' o(ﬁémgrmally

available at rela’uvely low cost and are hydrolytically stable.

Suitable polyalkylene ether polyols include poly(alkylene oxide) polymers which are
essentially water immiscible and organic soluble, such as poly(ethylene oxide) and
poly(propylene oxide) polymers and copolymers with terminal hydroxyl groups derived
from polyhydric compounds, including diols and triols; for example, ethylene glycol,

propylene glycol, 1,3-butane diol, 1,4-butane diol, 1,6-hexanediol, neopentyl glycol,

"diethylene glycol, dipropylene glycol, pentaerythritol, glycerol, diglycerol, trimethylol

propane and similar low molecular weight polyols. Suitable commercially available



10

15

20

25

30

pol yal kyl ene et her and pol yester polyols are al so

sui table and these are commercially avail abl e at
woeb@orwaby | ow cost and are hydrol ytically stabr&B2006/004902

Sui t abl e pol yal kyl ene et her8pol yol s incl,ude

pol y(al kyl ene oxi de) polymers which are essentially
polRLIRS pbIYlsSA¢IRdthaskol Giader thestPlde PlhMe VRd#edb1®8The Dow Chemical

pol y(et hyl ene oxi de) and pol y(propyl ene oxi de)

@epayer s- and copol yners with term nal hydroxyl gr oups

derived from pol yhydric conpounds, including diols and

triols; for exanple, ethylene glycol, propylene

Thglpptyakster polFels wthidheard bmlﬁa,blehnéhcmmm vittothe mventlon include known
chol di et hyl ene ycm

§f6 hexane %p
PogicpRdsRy e ‘g*g%ﬁé%gl y m/ ae e lwolygv r@éf/éﬁﬂ ydroxy,
BAESY p BATELLY B MIRRAS BB R

U|ta I"'e“conmerci a
(trivarbiok zild, eqztrﬂcyrebhsdrc) pally ot bydroxgcadexylosedsal ldctumi;e fMnstead of

theiEe nOIPRRBRTE agf Beein bedvbls to b e Spondig Heabbeuvic
anmydrmeg Bﬁcdrfééﬁdﬂdh@bdl?&a'rb&@hls eaw@ o@@dwa%meﬁ% $sepfe the

or gani ¢ di hydroxy and optlona y pol yhydr oxy

pOkyleﬁtmfﬁ%&sy forteé@malﬁyplhtbadw anhydpem ngrnamies off suiatioxiadls ere

eths@e?x %llcfc%lld 19[ di (}ii ‘?}g hg/i:e% %g?éé Ry et tl(lyggrllec alycﬁa%cflgglkglene
ghlcatsf smrhsas pb]j'sﬂh@}bde gfycbhend nige 1120 lamt a3ResyincdicdCi, dduidhediol,

LB gusPobRsAmeen Lagelr s ory crep LpB M late. Examples of
th
po%i%@fw th&re BHRk 1@% é(é;l}f;fg e ﬁ’lloi%‘eﬁﬁa?lhfcﬁ xﬂéﬁgr | %d. e

ol yestérs such as, pht IC an
ad@Eiiangdlyet defirsly ll’tchidleermhletﬂyk)llmoparwt hyhﬁhﬁol;g:ltl}anel glycerol, erythritol,

nedi .ol |eth | ene col , thyl e | ycol
pel BN By dPiophd dip it lel FmER I fedhe whd
tng@@@m;ﬂﬁyhgagminabpropaned|oI 1, 4- but anedi ol ,
1, 6- hexanedi ol , neopentyl glycol or neopentyl glyco

hydroxypl val ate Exanpl es of polyols having 3 or nore

B, PG O S T, SR s
of theiimentiyh aie&hdﬂ‘afﬁ&r ugbLubEr}ﬂitheld@lfay}hi?drideQiased polyester-ether polyols
ol propane

ryt. tol, di-trimeth
Whgq?‘paé?lg g?(i'a lf(prtegfemp{ep IS y$ 0 84 artiiehns ingpaporated by reference
herbfn, Wﬁﬁl@%’m&aﬂf‘ %91% ﬁﬁkﬁ%}c ’?gl%féfd'e%%e% oly e%wr-eﬁ{%lr ‘f)olyols

cl ass of polyol s useful Sitions, toat
inchudlg th@‘fS‘thpoHS”(? (tSdaepanMpany) are the water insol ubI e

Ot cr églatl Ve g]éyxed{e]e%sﬁoc%g;%;gacgeo | q¥ E)%l?ctésg a%g%ﬁ%ﬁir \{\f?lg ﬁydroxyl
groups QIchQk ahesk QY TIRLEERGSES require the addition of a suitable catalyst that

may be added as needed to any of the phases in the formulation. Suitable catalysts are

well known in the art but include organometal catalysts such as dibutyl tin dilaurate and

tertiary amines such as triethylamine and triisopropanolamine; and

(1ii) preparation of a microcapsule wherein a (non-continuous) matrix-forming compound
is caused to separate within the microcapsule by removal of a volatile solvent for that
compound. This may be achieved by firstly preparing a dispersion of the solid water-
soluble biologically active compound in a solution of a water insoluble (non-continuous)

matrix forming polymer and a water immiscible volatile solvent for that water insoluble
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herein. Suitable commercially available phthalic

anhydri de based pol yester-ether polyols include the
wOSepanael s"(r) (Stepan Conpany). O her rel at PEEIGB2006/004902

sinmpl e feedstocks include natural products that

contain reactive hydroxyl groups such as castor oi

BES 45 S SO i BB P v

imphssles mmmurehm Wajemnthlahsmg thaBemuaidnebycat @pr@ir&taﬂeemmq&é and
art but include organonetal catalysts

thew&woé{%lg&fl% ?lﬁ‘iﬂetSPWﬂHhYMﬁﬂéleéﬁ%P%tm mpgﬁsawﬂé@ngerswn
in Watet bf ﬁﬁ&%&z@:‘%l@@c&ﬁﬁmﬁé 'tl‘lé@?ﬂép \El’\ﬂﬁ‘lﬂk @mlgﬁcalgpﬂtl(zé tbthpound

preparation of a m crocapsul e wherei
dls(mhmecbtbmughgwfus()lomomumoﬁm)mmg of drqmaiardmscﬂulo:la weBandroThe

o A DR SRS B TR S
mlmblhda}bﬁﬂaﬂibh proédt,| YciPiseRBinteMcRl fbl ?&ﬁfd@hs%ﬂoﬂioyttﬁkeroutes well

SO|Id wat er sol ubl e bi ol ogi cal |y active conpound in a
knowge ard ewfliged sbavabat al$m®0$@blr@ut§ﬁmd@mﬁadnu Al 546081 7, where the

RITLOR PRI 0y Bt B RS SaHRbTblB viwseany

actrvatcompoﬁndsmung apdﬂmﬁfos&ﬁd dihheytlih BodIRE ndﬂeﬁdi“'lﬂd) ity for
of this wat |l e mxture in water, stabilising

sci b
dlSP i mﬁ%‘?lg YIREY o4 3P Ee Fasarssofubianbiplpgicalli activeegompound.
renoving the volatile solvent by a suitable
evaporation process, yielding a dispersion in water of
In thisqw e@absm@tsom tiw:trmtnx moprohidedvay e hydwiphbbie solid with a melting

poil SR80 A3 DY W ORI oo R et rotghont
invpleky ﬂ‘i%rpre@ﬂlcﬁltcﬂ“ Richicfahpsan waﬁlbl?tﬂerhtgﬁ‘dcﬁ&%cﬁf & dispersed within a
emul si on may be achieved by any suitab

hydzophobisodigsiinigh isdsldabere ifs medfingpaaet dmng renctsing, and is
s BELUEAPIAS3aL LA e L o KOOI UL ey

the ﬁghﬁtoah(?bm whbildd 2 rmlxed with bvendrdgiynib@blie degtnid li@ddesuchehd the
i nsolupl e (and oil _ sol uble

| f
cort}i g i BNy S o L DRBBE G Shote 2L byt omcampass the
usetof kefakcbd RAth R rfi’élﬁngﬁ’&ﬁt z{?)%be 5&)]%?351‘[ [efh #Htl[u]eg??gﬁ and include paraffin

di spersions in an ol | ymer
waxygepuD Vel teetiax, ol @thbﬂ Iyatlaal, sm&hﬁmmaamﬂsyﬂtheﬁdmaes The

AR AT —
a suﬂﬁﬁleaﬁﬁpmnﬁ@ deagswiieh a p¥Rinkirkhéll Blassdlts Qéb%ke{té Qfthe interface

tenperature. This involves the preparation of
betwzearthe disaensed pihphitse end water and sibksrthe dispérsiodiie p\@t@'@cﬂ the molten

mat%ilh’cs@lf%oﬂééﬂ{s WG LU 1S WL C gv.olugge 1oi§ggca g\égtbveenﬁwound

ting point during processin
Thlsaﬂllsmmdntod sslid indi hyltdaymaterihli 0a@ bepuédahal byefypRE] 1ERtigues of

S e wher eby
grmgmg tgghmcaq lb1olog1cally active compound in the molten material or by dispersing

previously ground dry technical biologically active compound into molten material. Other

techniques for achieving this would be apparent to a skilled person.

In the preparation of such microcapsules, it is naturally assumed that any substantially
water immiscible liquid (or hydrophobic solid) used for the preparation of the dispersion
of the solid water-soluble biologically active compound will be essentially retained within

the microcapsule (unless removed deliberately by evaporation as discussed above).
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t he hydrophobic solid is mxed with water inm scible

organic liquids such that the conbination m xture
worddho7siaews a nel ting point above 25C. Such pPOTGB2606/004902

enconpass the use of waxes Mith a nelting point above

anbi ent tenperature (250C) and include paraffin wax,

: ba e and ot.her nat ural thetic or
UnIRR 08 ke G RonRRR s TR MU 1o B i Guine
stn@fure bdlredétse tiardcteliSieeGreqhtefefre®ainBbdi@fent BEthBRAAsAR is where

material at a suitable tenperature during which a
the yterngymiseiblel liquid @ader lydrephabirasodids degs nofk eigstedpiodbe water
' il e
ol AHE Sfbocdr Ok ARETATE ah s AR, OB A UBELS,
conpausitans slo mbereditls pesobetit ot ardl that sltersttdnudd] the desired capsule
bi ol pgi cal |y active conpound. This dispersion of selid
COMRPSHIORY| t en” material can be prepared by typical
techni ques of grinding technical biologically active
conmpound in the nolten material or by dispersing
Themesrpaapsiles off thisndvantipn neytheipceduchd osiog theaiollywingtmetbodology:
compound into nolten material. OQther techniques for
achieving this would be apparent to a skilled person.
Step N -t frEdRiSPREeabli@ Berotheani64] WitiChe eapslel @8sticld sikd suitably by a
Jhatural ly assuned that any substanti al wat er o
miljipgprosessi ¢ syighledV elomeMesigphismeterd¥MI) parselg sizsrof theesolid is
I rati . i [.S] Qf ol i . .
0.0 BB BEHiBbHH B LSRRI ad Ersdunt swit e tower timi
is 1€nSeRHhéralshitatl ¢ il upper Mhithd 10l endrbednaaeRSMiteb1{ WY @per limit is
renoved deli berately by evaporation as discussed
Sumbove) . Undesired | oss of solvent (or hydrophobic
solid) may alter (or destabilise) the capsule
structure and rel ease characteristics. One preferred
Stef hadkFBRAngChe bAR1 £330 Ecal $n MOBEBNHRS, water-immiscible liquid (or
wat er-inmm scible liquid (and/ or hydrophobic solid)
moligesizige witlyreireptiobicsolider melten hpdragkotin dolidyo Tde Vigrid (or
LS ] 14 ugh.,t hat. .dryi rati.ons .on.the
mofidh R Bt AlRl R b BPFPHOEE Sl ottty g roor

solttehtifor diid @ilid] i.@nt il Adidisdeist sigdifamsqilagtiGanarasd §d1an.
The m crocapsules of this invention may be produced
using the foll ow ng nmethodol ogy: Step 1 - producing

_ : . : . . el o
T P O ctibhthap e DR RAREROR Bl o iguid bu
whipe doesmobia Hove ttes sqlMdNDpe patradte] ietosthe evatdr wiea thohisgensson is

. 0.01.-50 re.suitably the lower. limt is O. .and
s 515 P TR 4B OP AP B PP s fecivy ot RE dispetsant
must bt AW phdRE iMRBESN 1d dBehir.is | O and even nore

suitably the upper limt is 5mm
Alternatively, the procedures of steps 1 and 2 may be varied by performing a milling
process to ;educe the particle size of the solid agrochemical, after the compound has been
suspended in the substantially water-immiscible liquid (or molten mixture with

hydrophobic solid or or molten hydrophobic solid) (media milling).

In this case, the hydrophobic meltable solid is held above its melting point and the milling
operation is carried out at such an elevated temperature. Alternatively, the agrochemical

may be separately milled to the required size in a dry milling operation and added to a
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Step 2-suspending the solid agrochemcal in a
substantially water-immscible liquid (or nolten
woisa7irs4ed t h hydr ophobi ¢ solid or nolten hydr epha®2006/004902
solid). The liquid (or nolti@n m xture with hydrophobic
solid or nolten hydrophobic solid) is preferably a
mdlRahydeplesit s§i;, of NensyWe Millel i€a water Wallisollé oftiaffAlted and

ni fi.cant quantltles of the soljd. The liquid
ad%?cgtpér%l@rl yéorhelin solil. dh s¥reptanal chapagnecs it is@epiiblg to mill in

an 508080 bl arld\Gich LMLEHDY Lol ALAARRTAOL eRY thd Frucous
mid dns;maxsa watet-s-all apelsivado it moMlﬁj’droﬁhbbmd;dhﬂ.l on, when
t he suspension is added to water, the dispersant must
not all ow phase inversion to occur Al ternatively, the
Stéﬁrﬁﬁ 8 RHYESI @fspé’si%ﬁ%f ﬁlead}gatﬁc Qcide@ﬁ s Pase i js prepar ed. To
perforning a mlling process {0 re uc e part
obiirzthe eppropigate dispetsiag; the egrntaphasaistadded toche oqurounphdsaswith

ded th tanti al t
R DR S Y R e R Egrocess
cortRlcted s Me aRhediie §@11nt drth(a dro@hmﬂ: kélitg??r rﬂlratuwbﬁhydmphobm

case, the hydrop ho Ic mel ta e solid above i ts

soljguyvith ﬁ'@ltq?kﬁ Vtearemisp@laauiin ¢ optabla dieneriing mm is@mplayed to

h
dlsgérséff%% rga'ﬁa H%g etge é@lpgg ?fl#r eSeﬁtﬁo r(%kadt gs!lgﬂe l?icr?sg d’md
apyﬁr%tes thﬂ %epdnd/ u;:mri thi ﬂ@l@ﬂ@faﬁidlemzaﬂ?tlha gdﬁtkldro(aﬁﬂmlﬂrﬁzﬁte product)
r C S or | e.ml]led in a wat
to e prpalaed Qinrgahiensang Al AoBraORIRBIcELY ieshear Totor/sator
dedﬂaéﬂ{seé}héébd 1%@%91{ ﬁslléélls&%@ﬁﬁédh%{éﬁgcgfsh{aﬂ%gé ﬁﬁ?ﬁ»ﬁ VD prdducts)

possi b n an aqueous

butap]pmmpﬁanﬁtael tseedngslbyinsuch as ColvdatidissolveissfiepEembigg devices for
aqueous mll base as a water-in-oil enmulsion to the
larggp Pﬁl‘éwlerﬁg/%fﬁ 8phevinchigh pregsursheogenisagiop Rggpegnt. Choice of such

equg[%rﬁ&ﬁrlsc‘ ere %&ge gF ék‘ﬂl E’r@ﬁl%%rt' S gaﬁg ﬂ?e%H? nﬁp%ﬁ%n& Righ

epare pria I Spersion

sheer @azmemorah asebtam aaﬂzdﬁfeﬁ ﬂmpidﬂ @rﬂm@&@@nﬂh@&ﬁlcrdmapiule particle)
o achieve this_part of t rocess

strk arI he
sizg e e G0 oAbtk S0 BESETEAY b hAEL g7 3 from
abo"ﬁp Y& ﬁrﬁl@ f1 gfﬁlng,ra!ﬁg n‘?(ggt g}ef&rablg(%on% %g(gu? 8%’ gijgutsﬁl()u% b%ce the

m xture o sui'tab

desived éfopﬂﬂ‘tfﬁizs 0] cbitﬁnd:d i dijperdlos tehadis iddbstpaied] ThlyRAISgitation
. 1S, e ed tq disperse the organic phase in the
18 r%‘a{hré %ﬁ EFRAIndsg |°£ theimspcess- Eh%@@a@r: PRASr BB iSeihg solid water-

sohﬁﬂ@%é’ﬁ)gr%al e&cjtlvg? g&ﬂ#ﬁ‘ﬁ@ dlda e ?%tﬂﬁﬁira lg%a?erzhﬁﬁiamble

he enul’si on te pro
hquizrh® @J$Hcaﬂﬁu@tetb1aﬁ1$ared aglidespabai ahove § $n sty caid 9. Ehdﬂ aq@leous phase

coni e paBh o AL Fet Sl ot el i

products)

Suitably the core also comprises a water-immiscible liquid.

Suitably the hydrophobic material is a wax.

Suitably the core is fully or partially solid; more suitably it is partially solid.
Clearly there is a relationship between the particle size of the solid agrochemical and the
particle size of the microcapsules; in order to obtain control over the release rate of the

biologically active compound, the VMD ratio of the particle size of this compound to that
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but ot her nmeans can be enpl oyed such as

Cow es(tmdi ssol vers, sinple mxing devices for |arger
woaoaziockaé si zes and even hi gh pressure honbgenPeatGBame6/004902

equi pnent. Choi ce of such @quipnment is within the

scope of one skill in the art. A suitable neans may be

nj |ce es) red
of B B SA Ee Sp SR AR BV AR ey 1 g 00
mont Eitablyt he t6 &129e from about 1 to about 200mMm

Preferably the droplet size is fromabout 3 to about
In qudghie obigid theyaicresapTudsatiiepr ganimphsse aind/sr the agereys phase must
r t

corfitl OB o Bife ERRHRALOSIBRLE) PhefpdiSuBl L BB Prohinfy
embsdineny itheokghic phise coetnins atienastohe ﬂheoqyame axd/ orTIttﬂylsocyanate

rgani c phase conprises the sqlid wa rsoluble
Whﬂﬁfgfﬁ%aﬁﬂteam %ee%@n% Binipey Hﬂeg rinolyamne. In the situation

wherel$ 18K érl di¥mMR bLed /ol d&ﬂgéﬁin@ |1§1n|clugk!ﬂ {08 aBfeous ghase this

encapsul at ed prepare descri be ove I'n st
compprhent is Pddedipibougicpiragase aftprihs Bsmatiorot @nn@ﬂan-w:easamulsmn
l.sifi d/or protective colloid. Suitably the

Ler_a
as (gegrléb ab8 8}7% ges a water-inmscible |iquid.
SU|tany t he hydrophobic material is a wax. Suitably
the core is fully or partially solid; nore suitably it
Step & —p%trl@asapwd@mneoﬁn for palypgpincs pedgdsio she eil-in-wakes lmiglsion
thr@%"iﬁﬁ Qq&éoﬁs SE | fidifitafi nﬂﬁ %Ré?tm%oljhfo% &Eto‘f’ﬁﬁ %ﬁ%@f}he process

art € Size O Croca S I n-or
may be obJIIlch;lcthcab latttmn}beraim&rabbhﬁtlreeh«ﬂ’aﬁgpomt ef txhé hydiltephobw solid (or

mngl o'q%g]pr rogkglélgg%lll ‘]?ﬂt]g(s) wa@r-?rﬁn{q%&tl%?aélﬁk% one embodlment
howevef QH@fé%b'ﬂlﬁﬁ% 8 rolhdt ab@ist sY%e(ogltﬁé’prgf:e_s% lgn B@Eé@ecﬂ-g@ a xange of

SUIta range nore suita
techrgquesp @nd theree freres rea@vo bmmometr lnddevi torthe aqpded esc;tlctmmxture This

a as nd/ or t ueo C
coo‘ﬂng an frhl n%? oﬁf&ﬁee}?rogersg YV% e Cng‘ fc'apgeQ@(de oIgP g Sﬁz;l) a to soqldlfy In
onefxdhhodirhent] fn 6N Qolﬂlﬁl@ﬁﬁﬁvﬁ&ﬂ-d%@’@@wl@ﬁﬂbyanbfé&n@ E@ﬁﬂdéd at this stage
phase contains at | east one dii sogf/anate and

andp?éliowe%% gaikibiate qpe thesukipee ofdheenl %%@@ulélom Ehﬁrgaf@r a further
reamigucg{h%lagdalﬁmn@ﬁcaﬁgg adfed @t%gll}'%ﬂeconilﬂuedqg%ﬁﬁlyf‘otr B8 Minutes to

I am ne

3 héoure hoidlettie iforntation afjihe oassupdwsd emet whals iCanmeen tl‘he seaatloled
to the, aqueoos phase after the formation of th

temgpiatyr i,ganerelly v fsitanecfsorn aeuti20ed tap 80HC shéﬁbe gituation

L]
N O -
reaqiivasenpemiuné &ippefogbiyi frein agoitaorOno hdeLQl@PKO Uind e%n Sore

Fart of the Process o i
preferably from about 20°C to about 40°C. In the situation where an excess of isocyanate

groups are present, the reaction temperature is preferably from about 30°C to about 60°C,

and even more preferably from about 40°C to about 50°C. Reaction times in excess of 3

. hours combined with temperatures of 60°C or above are not recommended; such

conditions have been utilised for the encapsulation of suspensions of water-insoluble
compounds (US 2003/0119675 and JP 2000247821) but it has been found that such
conditions are not suitable for the formation of the microcapsules of this invention, as they

result in poor encapsulation efficiency (the water-solubility of the active compounds
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may be conducted at a tenperature above the nelting

poi nt of the hydrophobic solid (or m xture of
woydraptabi ¢ solid with suitable water-inmm sci BC®GB2006/004902

liquid). In one enbodi nent,13however, the reaction

product at this stage of the process can be cool ed (by
inc&edséﬁ@ﬁh@ﬁcrée&ﬁfgﬂbﬁﬁ%ﬁlr@ Rekultit@if 8k deBEiva qliSMeks ¥YLthe active

nononer added to the cool ed reaction mxture. This
coppayndigansferting inte thegauesiis phesepr ocess al | ows t he

nmel t abl e hydrophobic solid to solidify. In one

enbodi nent, an oil soluble or water-dispersible
Thissioegtdivatiecindes sbBd agideltbndtals. Whers tiggerm pehtatsobtdastiBed when

uilibrate onto_the surface of the solidified .
re @%ﬁﬂgéi’ ghl? SO%H@&%I?I@?I?I g be sreapshlated ahisin defingdcas agyatgr-solubility -
A S . ti e
i SR P RRODHIE SR D 3990 LS TR hny
suahagesnpoang dlopnikie gwaipl conprisimgphetnemceTiialy arlctgrathemicals such as
.t rature.js generally in,the.ran from about 200
insp R herBGidS, SRR, arieiesnT o ARG s TP Bt S 2 plact

gredibirg@llabrsanount s of isocyanate and ami no groups are

present, the reaction tenperature is preferably from
about 20C to about 60C, and even nore preferably from

Suﬁ’ﬁ)@é‘lflel%@ stiﬁclﬁ&oij%ﬁfll@&? L) tZIJC%lOSI‘IOI()l’I%t[Iilyqj Wwhere an
exc | e 7t

_ ess 0 socyand groups dre presen e reaction
isopreppeymtthylcéts-optotfid¢ide bkiflubrfen) Adblr, 86, amédadizone,

60C,..and even nore preferably. from about, 400C to about
o AR ASY i FETTRREIOR, RSReeis, BTG bnEU PRSI

benthoBle [5ORBE R AR EAfC, Qﬁgﬁd%ong @ﬁlﬁﬁg@ﬁﬁl—@tﬂ. ]I’ chlor u%fgrron,

_reconmended; such conditions have been utilise
cinpsvdiugers apsudzane, shoradsubuspetiyl, aysnioiheyetcarsul famotonbdieamba,

o PR R S Sy RS bt

ethir@étstilfigrohanérByll eoBfsuli®n Mehb:LpaRsH] B a@fifdebh Florasulam,
invention, as they result in poor encapsul ation

fluestgsubipeone Jupigiazigafleemetsronp flnpyrsul ffron-hethid tsodiam, fluroxypyr,

' ' | hc i enperature
rrfQIRRUALSA SR SN ol ARSI STRES B mety,
imeazempRyinthzbysiaisfeapyi ighar¢thepyt Nenaagpueftis, plidsefurod fhehyl-

Lnvention i E%I udeégéol id agrochem cals. Were the term
soditim.d 5o gy Y8 Aa MR, meaqeres BXeernrpp, mssesvdussmgthyl,

meRH Qe ﬁf@ﬂrﬁi&rohﬁn@tﬁz&ﬂﬁ)@ﬂﬁ&h%i% ox% o %%anq Q%ietg%ﬂoﬂ,smgtribuzin,
wat er-solubility in the range of 0.1-100 ¢/
mefgpléfrenahethyli monbknuramgeptalas, 5agdul furat, p2@Eulait) ipsthoearhiel,

. a uch ¢ ound fromt rou onprjsin
pri RO P it St ah peafoe LoRipRraRe Blopoxycarbazone-
sodluns gebhutfudes ,pyf'tﬁ(F&HnQ hiieSerat UMk EREES, siBe@, GLid6Sion,
rodentici des, nolluscicides and plant growh
sulfegigagone oyudfometuron-methyl, sulfosulfuron, tebuthiuron, tepraloxydim, terbacil,
terbumeton, thifensulfuron-methyl, tralkoxydim, triasulfuron, tribenuron-methyl, triclopyr

and trisulfuron-methyl.

‘Suitable fungicides include 2-phenylphenol, azaconazole, azoxystrobin, carboxin,

cymoxanil, cyproconazole, dodemorph acetate, dodine, epoxyconazole, etridiazole,
fenfuram, ferimzone, flusilazole, flutriafol, fuberidazole, furalaxyl, furametpyr, imazalil,

metalaxyl, methasulfocarb, metominostrobin, myclobutanil, ofurace, oxadixyl,
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Sui t abl e herbi ci des include 2,3,6-TBA, 2,4-D,

2-chl oro-6' - et hyl - Nl sopropoxynet hyl acet o- o-tol ui di de,
wacid7ioazisb en, al achl or, anetryn, am car bazone, PCT/GB2006/004902

am dosul furon, asulam azi ngul furon, benazolin,

benf uresate, bensul furon-nethyl, bentazone, bromacil
ox§84:B | i : ;
LA R L R ot A RS e, primtan,
PYEI il andeiraponamsid yihigbandarile ametricgsletods ul f anmur on,

di canba, dichlorprop, dichlorprop-P, diflufenzopyr,

di met hachl or, di nethipin, diphenam d,

Metehhanzile ﬂin%ib'idb@ imeRh - Fhﬁiyﬁ‘ﬁ??éﬂ@luﬁfa%ﬁaﬁolef E05:8R! QRidxanil,

f1azasul furon, florasulam flucetosulfuron,
doflemesph eastpts, dodingg gidigzele, fenfuram, ferimzone, ﬂusﬂazole flutriafol,

A T SO T Wl "

métominasedtig heyctomeidily bﬁuadw@aam? B%if, pRABERRYE tat
Pﬂﬂgﬁzeth pyr i mazasul furon, io S??ﬁ?on H%f%9|30 fzgfeae

EoRsRO emleqwgﬂlgpngggg} éq;racmgb; ﬁpabpandaz e and tricyclazole.
nmesosul furon-net hyl, nmesotrione, netamtron,
nmet azachl or, nethyldynTon nmet osul am net oxur on,
Suitghle lIb@FiICrdeS melslel afoamectmmt:dtgampnﬂpa{idicatw neddirabigt, akamthiphos,

| f
e, SR A, O BREEA Ghte S dimatlhsinphos
DNID (O,Lﬂih@iﬁecﬂﬁ BBAXOMER EDRABNAHS @tﬂﬂ@ne BEEQ%HLH@U rfé?l'armphos fenobucarb,

xyfen, qui nmerac, rimsul furon, sinet
ﬁp&mlcﬂ@mpaéwd nifladepnich demecathy lhifmomrmﬁhnﬂetlmn ,methyl

f t t epr.al
1sofﬂé(# Ena{é‘.% On‘['né'tﬁ)@%rb éggﬁtg':#ru,r rﬁp%lirwme?rt% E]}}\gygipﬁ? thmn
chlblran‘dmaﬂﬂﬁprbmr(Rehaixabyﬁ% CS@bz[ﬂi‘Iﬂzh)ébmoéaﬂl sliedFonaddium, thiacloprid,
thtrlﬁulfuron met hyl . Suitable fun I des i nclude
1230 efgrx, tﬁ%%?@%ﬁﬁ%f@@ ang Xy 1i’obl n, carboxin,
cynoxanll cyproconazol e, dodenorph acetate, dodine,
epoxyconazole etridiazole, fenfuram ferineone,
MOIT¢ msﬁabbzmeetlclﬂdmnchudé adetarhiphidy aldiazib| ezadfractaing®ydmethiphos,

fur a zal il etaJax | , .met hasul focarb,
benn%ﬁc %ﬁ%ﬁ?‘?’b Bgﬁ’ I OL Nienidiy, %ryé’lhlﬁ’ Qé@met dimethylvinphos,

DNOG) @itxdfen Xy, Gaidene! dibrop1€4) )féﬂ'ﬁﬁﬁﬁws}’feﬁsﬁﬁc%}t? ’ﬂproml flonicamid,
propi conazoi e, prothi oconazol e, pyrineth

lmlé%l‘éﬁﬂﬁ IsgProCedt mﬂndmlzlonemethm iatthivdgaoke nmll]@carb pirimicarb,

Y, i cides, i
prob AR Rete, PERRUIADR) Soldl?bBleb T, HfAiR rodium
tmaumpammeamm; enoﬂadx NBazaglatd, KNACQhE xyfy@afsir am
ferimeone, flusilazole, flutxi afol fuberl dazol e,

fural axyl, furanetpyr, imzalil mst al axyl ,

Sulfﬁfeh@&i'ﬁﬂ:%@ﬁfeiudg%hmlgges LABRI amﬂyr?é ?%Qt@frlﬂy and stryghnine.

of urace, oxadi xyl, oxycar boxi phenyl mer cury

Suitable molluscicides include metaldehyde and niclosamide.

Suitable plant growth regulators include 1-naphthylacetic acid, 4-indol-3-ylbutyric acid,
ancymidol, cloxyfonac, ethychlozate, flurprimidol, gibberellic acid, indol-3-ylacetic acid,

maleic hydrazide, mefluidide, prohexadione-calcium and trinexapac-ethyl.
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pr ot hi oconazol e, pyrinethanil, pyroquilon,

tetraconazol e; thiabendazole and tricyclazol e.
weuod7abtede i nsecti ci des i nclude abanectin, acet aaT/@B2006/004902

al di carb, azadirachtin, aza#ethi phos, bendi ocarb,

carbaryl, carbofuran, clothianidin, cryolite, dazonet,

PariciBt] )éhNalHl@ﬂﬂQe%ﬁm@% tgérﬁﬁg%‘féoggoﬁg Qlﬁaz{seacetammnd clothianidin,

et hi of encar b, ene enam phos,
1m1ﬁéﬂ©b@@éhlbclopm4)arm¥thiameﬁhmm advi dspetinily amtaioiﬂmsbctmde is
ﬂn%ﬁ&ﬁ Q%@ | uf enuron, nethidathion, nethyl

I'SOt N0 yanat e, nmetlocarb, pirim carb pr opoxur,

In PHiRier BDesShe PydsbitapeRibh pRiddhis® bANHRIAR th icBRBhtr control an
(Renaxapyr(tm), sabadilla, spinosad,
agriqy{teed Qe Mhihdiomprisesanatyig d e pesiioatred leskaed the pest, a

pe LR LB BEATRIEs ool 00 R e
inseczmghd wedilsi Byitdbtpietpeitibaserntiendi ocarb, carbaryl,

carbofuran, clothianidin, cryolite, dazonet,
di met hyl vi nphos, DNOC, et hi of encarb, ethyl ene

Théjd:&fc@ﬂﬂzﬁli%n of %%Hh@ Qgr%ch dﬁf&&ﬁ%‘ Eﬁ'ﬂ[a{% / %‘bﬂﬁrd)f” k@)%f more sultably

floni cam d, imdaclopri I'SO

0.1 nePhylmaess @Ilmbbfdyhﬂéﬂ%] byrsteligit af the micrdcapsuée. b,
propoxur, pynetrozine, pyridaphenthion, sabadill a,
spi nosad, sul cofuron-sodium thiacloprid,

Fortthéserasdeai aichtehd SlRNP¥ochehi @ Bk FondeéMa Afifbstantially water-
| carb, Suitable rodenticides include chloral ose,

mﬂ%‘ﬁ@ékdw% rEfdiquidonmabeamaliquid amichsiocy apirdisrelvesip ceipeund to
d
any@k%é&%%é&é#@ﬁ Fhﬂgr b mﬁﬁic@ﬁlglgggﬁ ¥91‘€>elﬂ@19' @tn"é OS¢k the

ors rnclu
hydtephapietsolitl abeteithe meltihg p@)mtmf(bﬂle Bdydphiabierdotid aShﬂably the water-

oxfon et hychl ozate, flurprim do]
Sohﬁ’n’b%é’ﬂ“ grq 1&%11% Rieit Condfonsdbpicali ﬁeycmaﬁmrexunately

SoobmgﬁQ@hﬂggﬂ%?h%yldlde prohexadlone cal ci um and
trinexapac-ethyl.Particularly suitable insecticides

are the neonicotinoids such as acetam prid,

. t hi anj di im dacl oprid, ..thiacloprid a
sui Rt RIS b such TGRS B ot Rt BrriuBis such g xylenes or
naphihbRABY, BEXINesdd? 0 BESHIEE BASRRC omPIBAPERARB kY] esters, eg.
I ngention prQui des usqiz1 of a product to conbat or
2]

Exxatent1081— %Pﬁ(af?g rli08 Yy Rrife 68&@spamfﬂm¢1cmpmmd5eeg theplarbarg &
Isopta?® geso@fﬁsBlv%ﬁtst zﬁkfl ﬂh@‘falfg‘[eé) gs fﬁ%ﬁ;l Fpe ?]?ﬁaecgtélgutg/g{hlt%éate and

I've anount e prd
diodtylphthalale; dicskedls each amepzbﬁylmlcbhoge;@&ne§uu¢}am abetdpﬁenone and
is ater e congentration of the solid

. T
CYCIQE?’E?&HB%%W{“@ Ss 6%-(dBPSPIRY o 0T 111V; wepsiablafresced, pilaisnch as
rapedecd oil; %Qg%ﬁ%%d b 580! Yndtiduid nB3 e D¥ixiEE 3P IndRE 1l %ne

m cr ocapsul é.
compound.

Furthermore the liquid in which the agrochemical is suspended may in itself be or
comprise a second biologically active compound. Moroever, the hydrophobic solid with a

melting point above 25C may also be a second (or more) biologically active compound

The phase volumes of the disperse organic phase and the continuous aqueous phase may

be varied within a wide range; typically the organic phase is present at 5 to 70% by
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For those cases in which the solid agrochemcal is
suspended in a substantially waterinm scible |iquid,
weala/orzogei d may be any |iquid which does not ®CTAH200/004902
the conpound to any apprecilabl e extent but is a
sufficiently good solvent to forma solution with the
wiighl: OERmb} £os0lsi i 7AROYEw 0
JE})%dro hObB:C solsltg T@Sw ta%lst (he}d\?/aﬂ?se%g%%&fl 1?%5 A)bﬁlwelght
bas¢dyen thegntiver formmlaion. conditions [typically 2(1“)C] is
approxi mat'el y 5000ppm by wei ght or less. Suitable
exanpl es of such liquids are aromatic organic
TiedtydasphdBic skl ibBssoXii WamhesmelinB Bkt Ei%la?e?%n dtQqual to 25 C is the
Sol yesso(r) 200; aliphatic organic conmpounds g
meAng Y Veighe @atré‘goanéb@m@(?ﬂ toma@un theepbid egno)chel:ﬁmﬂ mors

effd Et‘n;e?ﬂ? cv'it xguzcr{a@agglﬁ% f’fﬂ1 me @}(ﬁ%hougirﬁqjiglfsgl\b ﬁgs% é%msmon

| sopar
terageraimn-:d s’.wﬂhaiph tsredfeatiesly dd)ﬂ)i{idlj/rﬂ&t Batiep@dasd encompass the use of

Iph al ate; alcohogls, such as Iso cohol
e B o PGt St GV rETRTIe B She Reerdsble hydiophobic
soRd bgf l% a Qh%l% co@%gnéﬂg §p§§£§§ é‘éeréﬂ )de% ébﬁ#dkﬁﬁi? %?glgg 1g produce

or. seed
a dgpiresl malhag ppigti Thisraill inelude ndnabinnBomf with hater lilﬁﬂn@ﬂﬂe liquids or

re.th idin which th
o PRI i 1Y R e o + Bbine wh g recugmbreisine
poit. SEesnihchido hages @2l6)én@ﬁig'h¥1e tpﬁfh‘f‘ﬁ’i?%ﬁﬁes Mrs1e&Ys! ’fathgﬁcohols

hdrog,hoblc solid with a el oi nt above 25
suchyas setybalgollemrgo 8t and fr@lycmmdb@ | apinplyanaicteigetable origin such as

rse org
AT RS RO Sl 5y e 0ES B0 D e
soapp tdsiens, hydwo;iholna s@eches siph@akihyl éaml@eg@&tﬂﬁnpﬁé@psdags of fatty
resent at t.o 70% bywei ght; suitably from 15 to 70%
amg%/s%g i) A %ﬁ%ﬂ‘%’tﬂ‘ @%F%l%ls?ﬁﬁt%l?ﬂ}_[@t%t@%gb@fby wei ght
ThORaL iy bA6F BRlh! &idif) rrﬂ}&nﬁ; p%e g{x bei%rgjca%le or mineral.

meltable solid with a ne t|
ma]avaxmmzsm ibsesvree, lmpalirs shg/llaMwmdarrd Mihsseneanwhe Vegetable

o R BB S S Sl it
fossh@lﬂaﬁhﬁ@txeﬁi irepldyg @zoﬂllaﬁ‘tésc&éﬁ{‘%& in@ﬁtah%?‘ﬁ@ﬁ@% SvaxBs,

hat it |s effectlvelﬁmgot a pol yner products
mC]é‘F E8RFERIEN apd migeciystaliag swxes. tAlteanatiovklyi thg meMaﬁbemthetlc

Th | t,abl e h
or lgfgtﬂ%rgéq%% ﬁn %ggpéﬁg#{ﬁﬁﬁe{ég%g%og oL 1|t11§’t8$c?e t}}es% gfaq %8{11@? tl1ow molecular

weightaniagly ofidipedphlgsthylees ingneccdnberoitagaRy 865id@8 with
%@Ptl ng point. This will include conmbinations with
par i nmi sci bl e |iquids or

The fatty derivatives may be either fatty acids, fatty metallic salts of these fatty acids, fatty |

acid amides, fatty alcohols and fatty esters or mixtures of these. In particular, the acid may
be a carboxylic acid and the salts may be calcium, magnesium, zinc or aluminium salts.
The acid amide may be stearamide.

Sterols or long chain sterol, esters may also be such as cholesterol or ergosterol. Preferred
compounds are waxes such as hydrogenated castor oil, lanolin, beeswax and mixtures of
vegetable oils and waxes such as the product PB3™. To determine the preferred
composition of the organic phase (either a complete wax or mixture of wax and water-
immiscible liquid), phase diagrams can be easily constructed of the likely components to

determine optimal melting points for the composite organic phase. Such compositions may
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| ow nel ting point hydrophobic solids that produce a
m xture with a reduced nelting point. These include
woane20826 and hi gher, paraffin waxes, chol esPer@B2006/004902
fatty al cohols, such as cetwyl alcohol, nono-, di- and
triglycerides of animal and vegetable origin such as
, t . rogenat ed cast of . Qi
be pld oo BYFLBRATAL B chfbie UL BPELS S BRRL0h pllogho wax s

walty-dihadeitie 6il atcticigRnssisiabase Bt Meltingedditl ke hydrophobic solid
lecithin, netal soaps . of fatty acids such as zing,

buteon qoling Bie hydtrbebicnpid swpries frosa e waierimpisgiblsaliquid to
pro-gtl@e c‘ﬂﬁffeﬁﬁs Mliﬁ?ﬂa/gr{ogﬂ%w hherRi ’flﬂ’[ & 2% tBHﬁé’us:B% Lfo retard

e ani mal, 'vege or mneral. Anfﬁg waxes 1 nclu
thelrelesstan{ a sbld egrovhensingl fran thwaitimaid nGoraceseld. s e Gpeontix .

et e Wl MRS TPl Sasetay e e R PE g sotid)
mag BE b a W BRI rgﬁ%mﬁg% 9%@%% AraddnERAi@n or

petrol eum waxes, including paraf%ln an .
agrathenyesl ysdisparsadecandr @sutesfic srixiate areblid stlotiomrbal laasyomre
theti.c or mxtures..of natural .and synthetic Xes.
mefbffle B erBet T ERAERAR pAB T S R B R S R Fater
immacbialidud exd ehizBnHepaityy are bevhiaghdchanidak
preferentially co-nelted with paraffin. The fatty
derivatives may be either fatty acids, fatty netallic

e PR 5 A5 AR Tty BT T Sl dinin e

solpleagtacheinana] sititablyawinthimesy disgersant df iosaki chode o daspatrsahtés) will
salts may be calcju nesi um .zi.nc or. al unm ni um

depgif PR theghacs of go i AR UL plstiF ity SuitaRl e Pigpersis are those

whic@R8t bt 5hefhfks aRSire hetivERAIPAIIRe RidPMEMiBFiquid interface and
chol esterol or ergosterol. Preferred conpounds are

do pehestassamaiisifgnth gganty SSrehalispersents pregiuitablly apasieiup, of (i) a polymeric
d mixt. f. t able 0il h
e JERE AR TEBAL R A BT 5 b B i e

as
thegoliposi tion of the organic phase (either a conplete

wax or m xture of wax and waterinm scible |iquid),

phase di agrans can be easily constructed of the likely

Exﬁ%@@%%ﬁr&ﬁts%{igﬁ .ag%e Ql%éd i ic%%é&u% o%ﬁjcamiﬁ%g%li he
conposite organi ¢ phase. Such conposSitions nmaybe solid
biokgicatly ectitveabmpaxnd suspandsd in adigtieldtnd wihicht are gsnavallyepepmeric]

m xt ur r he .wax and water-imm sci bl il are
aro it g TE3 0 2500 an N o Hrph R R P SBHBI
H P [;Lxl@]‘ox@,nAgﬁgls}%dtgbqsﬂgysgﬁophobi c solid separates

romthe water imm sciblé liquid to produce domai ns of

solid hydrophobic material that can introduce a

In éegétlaﬂ %Jesragget cbf (}igperrs%tn§ (r:cgncentration used is from about 0.01 to about 10% by

weight based on the organic phase, but higher concentrations may also be used.

For the successful encapsulation of suspensions of solid agrochemical according to the
present invention the choice of the liquid / dispersant combination within the
microcapsules is patticularly 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 a one or more dispersants selected
from Atlox® 4912, Atlox® LP1, Agrimer® AL22 and Agrimer® AL30. Such combinations

are particularly suitable when the biologically active compound is thiamethoxam.
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the release of a solid agrochem cal fromthe ultimte

m crocapsule. In a specific enbodi nent, the water
wonmi7acedabe |iquid (and separately the hydr oph®bT&B2006/004902

nel tabl e solid) may be an agrochem cal or the

hydr ophobi ¢ organi c phase in which the solid

agrochem cal is dispersed can be a eutectic m xture or

sol i qution of at |east one neltable a rochem ca

In peneralnthie safrciant @ stagtaniciaribe apieperiziase ot the mierpoansule

I
suiRh8bn biTRREle iSn il RGNS ol hio SRACARE if e BB
1armmfm:m lalﬁodut he tmgimhuop@dilmt s high gliadﬁgh te fdrindy) stﬂﬂgbﬂilfﬂimr
| a em cal suita contains a I sper sant.
éOIfe %8811011% B‘P-’faétaafs 3¢ Bb‘g‘F%]ﬁ%W)é%I} %Jﬁ | mesp Ogﬁ sytkgstant is
us&i1 %&ﬁdl@fduﬁpdu!rﬁctaﬂﬁ nhdYehavk QILBjV Wﬁés lﬁﬁg{: 1!th 1?)'1@5& ¥i er than 16.

SUIta ersants are those y ste
Horsierens &fh@@ carn ingg @ga&mr tlE ayatajl LB vhlee 96 theckmfagams may be in the

[ r.fac | si a
IR AR R TR e R O
ethpﬁjllwaéﬁrnbﬁylphlﬁio[‘s Hisvyrs}@h@n(ﬁtemgla&fsfblﬁbﬁ Yoro®fmdrh %f pro ylene

uid and (i) which will adsorb strong F

OXI@H én‘% gihylgne E&léﬁﬁpﬁnéémbfvwl @k‘?@h@lén Palywinvt plcokgs pis mgemlarly
suitaB]d1 crocapsul es containing a solid biologically
active conpound suspended in a liquid [and which are
generally pol yneric] are given in WO 95/13698, and
I nc rodu ts.avajl abl e under the tradennmaes
In %%?S‘éﬁlf ?fg? Farn €0 W%’ﬁw ) ConggRiraHon i fheppeospisdun §B?‘%t)0 01 tg about

10% @bh Baﬁ@d bR i
BRI G bied bR AR, BANiEROUATIRES AN b may

alsgbguside phase, but higher concentrations may al so be
used. For the successful encapsul ation of suspensions
of solid agrochenical according to the present

Addntmﬁailly, aprdtbivekellsia rody 418ebd prdbtind i the a§RRS BRkse. This must
nbination within the mcrocapsules is particularly

adsgil YoBgY, ondg the sutfecesafdhepid (makien) deordss.v Suitable proxotvanelloids
1ncl§9,sg ﬁa&%ar Q?& Cé}@l?(%% oqwqh%/l azzg:%gl'%ohﬁ ﬁ{eé%g %Jﬁrvmyl alcohols

andZ190 athBﬁ( &) polperedyl Gnojes pPalyf inyl dibblawls AdeNaichury suftebler
nore dispersants selected fromAtlox(r) 4912, Atlox(r)

LPl, Agriner(r) AL22 and Agriner(r) AL30. Such

Theg® ﬂl’ﬂiu‘ﬂiibé QUFEciefioRBId presthtd Hford b&ﬁ le& %’gl\ﬂ' %E Bethe surfaces of
bi ol ogically active conmpound is th

all the deapdsts of the mnlich argamin ligridsThe amomttoef pratedtive caﬂoudcmm)loyed
<10 rocapsul e ensi are selected. from
it B3 81 il HeRbS AR o Mol STRE St ol Somii” ane
profebfdve colloid may be added to the aqueous phase prior to the addition of the organic
phase, or can be added to the overall system after the addition of the organic phase or the
dispersion 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.
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range from about 10 to about 16 that is high enough to

forma stable oil-in-water enul sion; non-ionic
weuod7acrant s are particularly suitable. |If norecricB2006/004902

one surfactant is used, thed9i ndividual surfactants nay

have HLB val ues | ower than 10 or higher than 16.

whad, [
L e P ERISAOE, (e R TRAR cch MR bl Bl gncor

pObuﬁommaem wdilsitbe agieopoplest hytteine a’g]leyst ohe diahensanlor polyamme

I i near al cohols, ethoxylated nonyl phenol s,

tristyryl phenol ethoxylates bl ock copol yners of
Alﬁrcﬁil@yéﬁﬁﬁte@i( th nBleh¥ ﬁﬁ@u@m@ﬁmf%&iy 9@&}%%9&/& provided that

.al cohol s. V|ny al cohol's are particul arl
it ig selpbls|ie the| lmugdaﬁmsm for theeorgang phast. Ve amtoamtlc hqulds are used,

s . from about O.

o T B el o PSR Gf St Lophacind Gatives of

phdfny@)éme rdiiS6UyaRITE i8¢rher Snd ﬂerwa'hfv@é?&ﬁgéhdﬁ?}én@ kB CH 4% Ehd/or
dltlonally, a_protective coll may al so be Fresent

Polyp I}Yéenéa%ﬂé%la@ybqﬁla%cyam%(HMBPD atswH bt MBrgge plighatie liquids

t
o 1 SHPAES O 1 B L e UL f e s e
as h@mtwmedmﬂcymathHMD@o bydik, aliphaticLises/andtepaicy uk Ny |

BRI b i
of HMD[' ¢ 1bp1.asd feqike! nlbolgxﬁknll@b Rb&2GRHes, tlﬁul%f erogked

onpl ete coverage of the sur aces of ‘al the roplets
pol&sﬁow@@atﬁwné mlzswmmf@olwmywateﬁh@tmmum pofnt progti s mag also

I
be &%h R}Iﬂg%ﬁl ra?%:gl?ar tﬂrgfeg: @ B és[oc%arnla et %@I@oté?r@%ﬁlﬁe e
desﬂ‘edi Iﬁ‘ondthﬁﬁépc?ﬁlaﬁdjsileﬂ a$ ctdaePOGEHIUS,, Iﬂ{b@%g?lﬁte@rdehﬁaﬂ\]%@ may
n. of . the organlc phase, or can be added to

be ‘89 éﬁ’ W§V§’c”d?ﬁﬁa‘? tB¢ 1speyanalgds feagind grith paiigblgaeiiol pﬂmbe
teclﬁﬁqﬁéﬁ%n@ LRRREIQ Qmostvel% O\Jlbﬁl e %tt Lt enGhl 2L d 48 S jsogyanate

general 'y present in ueous phase 1 n an arou

‘may boaddedatitecy o 4 cnoédab(lahd m%fb;e soﬁdghti) ehulshe cfguends

rerBiieal S3PeSel B LRt it heseamsisas Slavied to equilibrat
witle el soliflifRe effiibibdtete a@ﬁﬁf&h%%uﬁﬁk% r Qe ﬁéheasfaodléﬂhg) |

fromthe surface of the droplets of the gan
liquid.In one preferred enbodi nent, the organlc phase

t e d/ . :
e AL 5 R PETS e EG, ATEIRND FRGE Barsomong gt
used, &a(alte chngentioai¥ite eb@fitthe ae@fw)talréaga&ate/pwﬁﬂlfbﬁme YaRRLBr end

socyanate, or mxtures thereof, may b
appg?ﬁsf ﬁléle Cﬁlilwrrafé(al ¢IHhe 1socyanate(s) must also be high enough to form a

(non-continuous) matrix dispersed throughout the microcapsules. In general, the
isocyanate(s) will comprise from about 5 to about 75%, more suitably from about 7 to
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-
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it is soluble in the liquid chosen for the organic

phase. Were aromatic |iquids are used, aronmatic
wogoemyaras es such as i sonmers of tolyl ene dii soegaGB2e06/004902

i somers and derivatives of 20henyl ene diisocyanate

i soners and derivatives of biphenylene diisocyanates,

andéRsprey RBtYde N eNeRR bMRAE NY 6 ﬁﬁlﬁhﬁ@ ﬁﬂ?e&@ﬁeea?hd( PVPPI )

are suitable. Wiere aliphatié I'iquids afe used
tetéﬂeﬂﬁ?él?ﬁ)@tﬂr@@e v Bolyesleacieninesi arablse suifadle. exanpl e

al i phatic acyclic isocyanates such as

hexanet hyl enedi i socyanate (HVDI ), cyclic aliphatic

The sadyranid eRarsiue hasids 30 mb@yaaa@dhéla%xﬁ%@v%r}éa@t&n Wout 0.1:1

, 4' met hyl enebi s(cycl ohexyl isocyanate)
to phqufdrd. o?ulf@meléwr (Pppreaneatehecduitkelar Paiognieations of amme and

| ogked anat es
AL P B U0 T (T P AR Y e i
rangmg} frare pboutr@B: Alcsabone 1 3sle ﬂlS\I?ﬁVhﬁlh gh& tﬁle M[lﬁbﬁﬂzitﬁih' r}éaclgmn is
err | socyanat ou ot her roperties be
suilfff Gt B { oL 8 ARaY Sins etk D (iPC4IH6 Birophobic solid or,
whbsh @Xéﬂatelté EblingRED iR @ﬂydcﬁkﬁﬂtoqﬁé PhREds ?ecﬁrl@g tlge[el%lg%fature to

enpl oyed wherein part of cyana e I's reac
belgjvtthe meking palit ef helhydtaphSbic hoha‘;(ﬂum abwes 2070 to about 40°C, even
known in the art. In one -

moé‘f‘rmnﬁr ﬂ%@hggmﬂ?@&({a@a@h% 308§ %e(uaa giemififianecess afgsagyanate
is Iﬁ&@hte%tﬁ%ﬁléjrahl@ of Qlfnﬂ{ee[gsf@c&/ﬁha%é g)etlg%ngfnégfona al qlﬁ@ll Pto about

groc em cal di spersed 1 n"a
0.3p3 oigyairielt ease shealvhld fachation eamnuén i@rpaéfera‘wl}t durtidBout at a temperature

SO L bef ore addition of further

sroff Ghinftaot € Yo S5k Sa%evan ireiBprcrails hoonak FOLG rabont S0°C.
the isocyanate(s), and the ratio(s) where nore than
one isocyanate is used, is/are chosen so as to obtain

Otheheald elsinisitics elagdsaisedtier profild golfoethahes drgol yumhiass, by

T T T
the édjllbﬁua@ﬂ[htsb HeQIdR)th HRR th ght gﬂ)o?ﬁearhg G4 W%I%Tﬁe These may

m crocapsul es. In general, the isocyan
alsodpplyds smple pylsbetyls glycodh Gertexamphe, muitablesdibisaint ythfflemn

oy B e Gy il R T TRy oo bl S lileed ol s s
polm%lermglmu gﬂnﬂ atsb L heandli 163-popRsddicl; 1,3 uaHeald] NEs Rxanediol,

or mxtures thereof, my be any such
neoﬁ%‘%@ﬁﬂf?&f% nepRpRipl glypeliydeynbpiate rﬁxwlmfmlm 3 or
moré'hb'@ﬂ%ﬁw &o@s iBkhEMB] écﬁlep&/h{égkﬁ( ﬁ &gﬁ gg(gﬁr%far%&, ?Hgsued include

f)o yam nes are very Sul SucC
trlmgthg olifrepansetringiteylhictienes gly&mll,’l erythritble pthangiiesdl @ ne,

tnm%%h?{oﬁ%gﬁén}eﬂ%%ﬁ%gﬁwa 11%%1}49 "%?ﬁzﬁ’é‘? and trishydroxyethyl
isocyanurate. Higher functionality may be employed by use of the various sugars such as
fructose, dextrose, glucose and derivatives thereof. Mixtures of water soluble and oil
soluble reactive hydroxyl containing compoﬁnds are also contemplated. Polyamides may
be produced in a similar manner by selection of an appropriate acid feedstock (such as
sebacoyl chloride). Mixtures, in anyratio, of polyureas, polyurethanes and polyamides are

also part of the present invention.
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1, 4- di am nocycl ohexane, 3-am no-|-nethyl am nopr opane,
N- et hyl - bi s- (3-am nopr opyl ) am ne,
wa 24070072035 no- n- but ane, 1, 6- di am no- n- hexane an#@CT/GB2006/004902
t et raet hyl enepent am ne. Pol2tet hyl enei m nes are al so
suitable. The nolar ratio of anine noieties to
The3 oAbty IR 148 8ri | & i
o ary RT3 PODRRE T, A BB Epbishihide or o
padyiyetheneer is s nute efttivores nofre afithese poigmesompanatiebly it is a
|efies are enployed, with the nolar ratio of am ne
pfiAlEL. L Oy .
t'0 1socyanate noieties ranging fromabout 0.8:1 to
about 1.3:1, in which case the wall formation reaction
is,syitably carried out at a tenperature above the

In gl prgnpsicn eilsplublreammipgs melbbicentsmplatedas begeadded to the oil
I in. introduced.to t ro st

PO AR AR, ShE g b U SR BB AR e

digplessitily drooyrmateireacsant inthy Heradtedtoaisknp2f0 Gd iateafaoiut re4&fon.

even nore preferably from about 20C to about 30C; or
(ii) a significant excess of isocyanate is present,

- ! ) ! 1S . .
kB 1 YIS g B
deggaibed tompesingtherstspst i on is preferably carried out at a

. { f bout . 30C t 60QC, .
) gL B WS Grop TS BB k5 B P Bs S nor vl 1
(icdigpersing iRSigfRYerdRaliBaHe hf@oplotadRygdpol yur et hanes and

..pol yam des, by appropriate selection of wall form ng
(1115 S%@ﬁhfmgsthe kydrephiobic iauje site an equestielpbasen t hr ough t he

- g#@ﬁﬁﬁ R ' t.aught above and which are
(W?/iva er sgl_ E@ﬁ%ﬂl gggﬁlrtr%{/}ﬁgﬁ €6 include si npl e
(v)pehsihg dn ttgrifdcial gblyawhisatidnokadoan® becur sititealeach Bdtween the
hv@re §$h¥leae %I col, 1, 2-butanediol, diethylene
Y@‘P% 16 Ligpif ap eré‘ﬂgeﬁ%s i¢ to PEPdpsE R PRI Fispensiosy; ardich
viRSp RN bV BB Sr BA G the @ 07
( ??%-proganediglT'l,4g%u?aﬂgggkﬁgx%?épﬁgggﬁédioI,
Suit@dp thetpypcegs sanpbrises thestaperfirgpidbl apolihg hy dmalsyqi todlehivethe
l. es ~of | yvols. having 3 or nore hydroxyl groups
meft e RS e B GRiC R RS be used addl tional Iy, i1
Suitsy tHethrodeBCVEIRed & b1eB WhEOAIEQRANRe is introduced through the
trinmet hyl ol et hane, glycerol, erythritol,
aqusans BISSt hritol, ditri methyl ol propane,
di pentaerythritol, trinmethylol-benzene and
trishydroxyethyl isocyanurate. Higher functionality
By melyotien efimicmyessulysizis ésoofadateecheatidtOlmdsdopadBrafivs, hndise identity
dbﬁuctose .dext r.ose, qlucose and derivatives thereof.
andyjig Pt dorRkiEgey arite BoBomE ror gmiaasivhangmeteithan one
iSO%}MﬂE@’fﬂdnoﬁﬁF hd/B¢ 41Rin ‘i’éi ?x@%@ﬁh@fa@ea@é Faﬁe GPRLSOR %%I%Qhemical can
ol yam des may be produced i'n a simlar nanner
be wied dtrqne A helf-lidin[ E30h thepitha taem fird Ot efitht actve ingrtieasto be lost
from the capsule (i.e. released)] value of a few hours up to several months or years. Itis
surprising that such a wide range of release rates is achievable for a solid agrochemical,
and it is particularly unexpected that extremely slow release rates into an aqueous sink are

obtained.

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

single formulation, to provide a tailored release profile.
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sebacoyl chloride). Mxtures, in any ratio, of

pol yureas, pol yurethanes and pol yam des are al so part
wohod7ne2qas esent i nvention. Therefore suitably tReT/GB2006/004902

pol ynmeric shell is a polyme2 which is a polyurea, a

pol yanmi de or a polyurethane or is a mxture of two or

THEaBs12é c&rﬁ?&@tuﬁ@' é‘s’ﬁ’&@meMﬁ b%lﬂﬁp%t‘gl il)vs}a?er 8These micr )c;capsules

p0|yurea a simlar manner, I e am nes
mPebpst-Eerpivaated t@stahésm@lemcfdeumg (bertrt'l&'hetf Hfe pﬂome with enti-settling

oo NP LR el S R Fpol S8 2 ot insoluble

potyeacharitiesrsayh bﬁmﬂﬁ&&ﬁstélﬁn@ @émﬂ@e Qndl Beudtie8cf86 k@lh as bentonites.
reaction. In another aspect, the present invention

Misrestysidinaceiviess ésa prtigniriygpitablsraotivetilios aget.ei n
descri bed conprising the steps (i) nelting the
hydr ophobic material to forma hydrophobic Iiquid;

Fu(thm)nqie Spﬁrp&smblettdﬂ edcb@fdﬁithﬁmga&helrrﬁcdlhﬁ) hy df@pbophdse, either as
g the hydrophobic Iiquid into

d | sif
SO%%qu' EB{&@ (g ggy arf ‘I’r % Slaapf 8 ﬁampg)meg@m if gqpdent ambient
terﬁ;%?éthieaé}tas QbR GNY of Vo hRRMI 1Y a@fbcht&%fc'éf A4 s%#table essentially

polynerlsatlon reaction to occur nt er
walss dpeuseibla solvgat) op#scbiotutiangu vditarod mlhmraqlfe]nmzﬂoophdﬁﬁ |

o pa BT R, Pe SRR e rbe B B pothpound o

mﬂﬁu1&@ﬁhmmbaﬁupfocess conprises the step of rapidly
ing an emul sion to below the nelting point of the

Thﬂf/‘g}f% pHESI: hewaerauaphassgpmapbes antrerephemend Swiedblyes a
SRR, S EIELE oL GG ATERIONCH o 10051

20‘1%@ngrarsantzé>ljz ftasra atonyctmoit m@amemiter @teinQhiore ity itd@éitteltatmﬁpnd
| socyanat e nononers and/ or

di f f
Cloﬂﬁ?lﬁé%ﬂ tllﬁ%ﬁ? ﬂ%ll ﬁﬂpe %%%?ﬁ}%&% apg peFeTuitablybis

thiahdthexdn$ pPresent, the release rate of the solid
agrochem cal can be varied froma half-life [T50; the

time taken for 50% of the actlve i ngredient to be | ost
few hours

WSO LU AT R L SHSS ol 02,1, Bl EOUS, o

&mﬂipoamwm Heangied afithirtA ﬁﬂe&ﬁ/el}%% rh1§%ea hineMab e &ﬁfceﬁ’tratlon
Oftgol id agrochemcal, and it is particularly unéxpected

Keomperpe il Pe Setyigen 8ead s %%rlm weighty basedondleitotal aqséavis phase.

are

Furthermore, it is possible to dry such water based compositions. This can be achieved by
concentration of the water based composition (e.g. sedimentation, centrifugation) followed
by a suitable drying technique such as drum drying. It may also be achieved by
techniques such as spray-drying [including fluid bed agglomeration techniques and similar
granulation processes] or, if the compounds are heat sensitive, freeze drying or
atmospheric freeze drying. Spray drying techniques are preferred as they are fast and may
conveniently be applied to dispersions such as the microcapsules of this invention.
Production of dry product from a water based dispersion usually requires the addition of
further inert components to protect the integrity of the capsules during the drying stage, or
during storage and also to allow easy complete re-dispersion of the dry product back into
water for application. Such inerts include, but are not limited to, essentially water soluble

film-forming agents such as polyvinyl alcohols, polyvinylpyrrolidones and polyacrylic
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obt ai ned. Furthernore, m xtures of mcrocapsules wth
different release rates may be conbined in a single
woaomoradson, to provide a tailored rel ease pretrigB20ids®04902
capsul e conpositions, as pr@dduced, w Il be dispersions
in water. These m crocapsul es may be post-fornmul at ed,
acld8. Oth@Pinktedtnt@ny frfé[ud'e QiFadt@ftéNdspelshnts,| fuBars! PERGE fonates,
with anti-settling agents, which include water-soluble
digiafegrgnic shelr dsdwessdlinke aglyxmylmmhé@ims apd teltoflerdBnubl e
pol ysacchari des such as mcrocrystalline cellul ose and
structured clays such as bentonites. Mcrocrystalline
Tieelried passRcls Sn@e®a mept@ndiy ofhidt b@btlensivils i€ tuel Hobgncapsulated
gent. Furthernore, it is pOSSI ble to add additi onal
"‘Sgﬁﬁcﬁé%ﬁh%’ﬁlf@r the selibagigehssiiaal phase, either as solids,
emul sions (either as an enul sion of a conpound t hat is
liquid at anbient tenperature or as an enul sion of a
It salsatpossiblefo ase ea@ﬂmbﬁmdﬁom diredtly vaitlsumit th'ibﬂicm msswatet. Slutly use may
wat er C esolv or. as a so n in er or
beliE g el BRI e o BeRe Lt dud A RRa et fy
feddBtokk ?or%rﬁ[ﬂgaiht@féﬁﬁ%‘é@mﬁﬂﬁ&%ﬁ foFaYbRGuédp pPIRfEFofR RIR RIRALARS or
as wthin the m crocapsul e. Therefore suitably t
Otfﬁq%mjewhaiseweonpru ses an agrochem cal. Suitably an

t he ueous phase has a

Suﬂ%lg Jg'g)g&}u’c{] %ra‘m@%e range of 0.1 to 100 g/ 1 at
Suﬁ@@lhdﬂ};r@r@dmbtﬁblratextdlspessﬂaleneom ctinoid insecticide;

even nore suitably it is acetam prid, clothianidin,

i mdacloprid, thiacloprid or thianethoxam and nost
TheWil& }%ln%'ﬁ ﬁele%sé D ATRLONARY tw@ﬁé t%cﬂbl@%ﬂéftthé’ﬂﬁhent invention

agroc I'sS present 1In the ‘aqueous pPhase, "t he

allown egrititaiton om soferal lapplications invdh dimegy trivd tivized iceogh pmbtehﬁicm autlets

o3 b PGS B BRP G oot

nuRRERE oH3r Sﬁﬁmhﬁ’&%' sughl H@?Mﬁaaﬁ&@§§am§ ket BRI & a lothlz%tmg
possible to dry such based conpositions. This

le%@almahﬁomewdmtmﬁ@bntratu on of the water based
ati.on tyrd fu

In ggllni? gf gsyegt ofﬂhe grgzg%t%e s}erﬁ ds Pfog I q}ll.leeuss?u ?ﬁl cgg)pasmon as
deﬁ:h}bbdl@eremtfoﬂﬂM padtsetiditofafdlisa it ehalstial Lebisired 5asS thedleraits

spray- dr [ ncl udi nIg fluid bed ag %I oner ati on
ProtestioR Jg dheindpstaial yatsral ta be SrotHT %eﬁ@gﬂed&om fbe group
S L 5 SR ST AT

prqiecioe lrmae'daeaﬁ thehfoymanfe fraditct thatdeterg, repels or kllls an attack of a target,
such as in the area of termite protection, or house protection against invasive insect
species, a barrier can be places between the article to be protected (eg a building) and the

external environment in which the pest species normally resides.

The term “Industrial Material” includes those materials used in construction and the like.
For example, Industrial Material may be structural timber, doors, cupboards, storage units,
carpets, particularly natural fibre carpets such as wool and hessian, plastics, wood

(including engineered wood) and wood plastic composite.

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

compositions applied to a substrate, for example, paints, stains, varnishes, lacquers,
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conveniently be applied to dispersions such as the

m crocapsul es of this invention. Production of dry
wonroerncro46r om a wat er based di spersi on usual | yPCEGRBE20@304902

the addition of further inedt conmponents to protect

the integrity of the capsules during the drying stage,
privherS Weinigldst o6AwEs, Beks @b@t&g&?ﬂ@e'cb&%é%ﬁc&@ﬁ@ﬂaﬁf-ﬁ cking

re-di spersion of the dry product back into water for
COZ|RES BeReirating ssalers fonppioys Fhstiaits, copareteamartieteldstarngradcoatings,

; tdl le filmform ng agents such .
R L
coplihgsacoilédatings, 8 dgintdetnl o@tiegs,eotBcd MMkinpGIdE leather coatings

Qrf ct ngs, di spersants, sugars, |ignosulfonates,
angi 1ef eélgsp ﬂ?l‘scagqﬁgﬁltlggs, PP COpliRgsapprsonal care coatings [such as for
haBOKIMY bPYAiRY, W ks - i | & g d
agr oduct s 1rr%r edgll\?{le ??&%ng%%b%%gﬁ %;ﬁer[lés’g‘g Fggﬂt&%nélg,gg astes,
adpesaye epatingsdsuchrie afos akaneld, messtesensitedadieoives & wether dry-

I rochemcal . It is also possible to use a dried
lar%?lgglg%g& %P’%Sjtaf@piﬁmteﬁout dilution into water. Such use
may be as a granular product in rice cultivation, for
use on cultivated turf and also as a feedstock for :
Sugpblydeeniingnimsasarait) yaseishstainulpeget or plasiss equestitably “coating”
; I | Bt b ot her. targets such. as
s ERBN B B ot shaine! PG RS, SiisEnfop oxemple,
a filineforngr apd @danter (whishtaiited bapes whidh gnd/Jihe cw'Fﬂﬁo 5@10&@?1 and
of rel ease rates achievable with the technology of the
oPUpRlE APIERGNL i on al | ows exploitation in several
applications, including traditional crop protection
outlets both as a foliar or a soil applied product,
In gdslitiqpste this, ‘Jodusinied Maderialt inclaies adlssnes, sedanisgoinig@aterials,
- t her, applications such as protection agai nst
JOH{&ggﬁﬁﬁﬁéglaﬁ%%mggmg'l ong-1l asting residual spray for

“Woedetsab bpeaderosd {iheclutie ¥odk iahll Wbl HRGRucRSRE Skafhie! BGived
i nvention there is provided the use of a conposition

timber pradedis, heabsieplgwaod,shirbieerds flokhoride fanthated Hemsns, oalknted
i : “material rotection"].

o BbELIT AR BARER A E uop Tl S d BB St Suddon beas,

railgl eleepats, fooomohdres of ritkes,qBSics tvieRid1e8 frade@PiooB] Bedek Gallets,
od r%l astic clorrposi te; paint ;%ggﬁer; and wal | boar ds.

CO%%“EW BEERPR- 8RRy OYEn fenoeheve agRIng, prwstavstandrigprs made of
> p8fvRood! EREbSr@ljoihky : h

Woi n_the 0ar eaﬁ%f rt é?ﬁbltyle%?g? %@gﬁ?&%‘ﬁ C%%éegg% P’o‘?‘gget%%%mny’

for h’g‘é\‘ilﬂg housay exsdacks,iin beidding peoeyr vaodarsduets thatmrd generally used

. ) . [ to b tected
in h@ﬁ%‘i@lﬁ%dggfgt %ﬁ@ﬁﬁgge%g%re&eglvs(/eood?con% ét?onea%é(ecarée%%y.a

“Industrial Material” also includes wallboards such as gypsum based wallboards.

In a still further aspect of the invention there is provided “Industrial Materials” comprising
a composition as herein described. In a particular embodiment said Industrial materials
are selected from the group consisting of: wood; wood plastic composite; paint; paper; and
wallboards. In a particular embodiment said Industrial materials comprise wood.
Examples of ways in which an Industrial Material can be treated with a product according
to the invention are: by including said product in the Industrial Material itself, absorbing,
impregnating, treating (in closed pressure or vacuum systems) said material with said

fungicide, dipping or soaking the building material, or coating the building material for
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external environnment in which the pest species

normal |y resides. The term"Industrial Material™
wonei7wdsset hose materials used in constructi onPameB2E/004902

i ke. For exanple, Industrizal Material may be

structural tinber, doors, cupboards, storage units,
exd@ 108y SurtRR LAt Ay bRRhUSRy, hioRigatiAl BRkifg SieterS or pouring

wool and hessian, plastics, wood (including engi neereé)
apphgeidn. and wood pl astic conposite. In a particular

enbodi nent the Industrial Material is a coating.

"Coating" includes conpositions applied to a

ThSURSIMsBIvE relé@ing eXisiRhRuldp AllEWS forShakmded/ periiddT®sological

| acquers, priners, sen -gloss qoatiggs, gjoss,coatin%s
coniioh eorepRied fryaon-ensppsiatest fosmalaions, sek faigoR saplisdgsoducts the
ext@tﬁ%gﬁéaéﬁiﬁlggn aq‘éoet;esrecﬁl?creé Bgrtﬁ)é@se%lfgﬁéﬂ 1%0?&: %ﬁ&? b8t Grter is
nmerbl'e,” ePastoneri c coatings, nastlcs, caufks,
paredhrdntdevanofor those aetivaeipbmgisooidh apygeciatile amasp oslbilitypn

. coatings, furniture coatings, coil coatin .bridge
discipRpdrakn dya iAo, shpray SRR M?rggﬁqbégy frapiers them
profO# leRGin@ et %ﬁgﬁ%&ﬁ{‘ﬁmrﬁéﬁﬁgs&ﬁ%@ ST RATH MSSparRARST

coati ngs,  per sol care coatihgs [such as for hair,
emigddiment whexe (he] micvavapsulesrage suspenwed em af adueous wedivimnenprising a

i gment. printin st es, adhesi ye coati such..as
susP g iR e B S Bl A Fet aR B P og an
extéHdeh pEHH@bT HigloatAPEIn¥8Bnad BE aphiswdde partiStllafl Bdr\insecticides. Other
_"coating" neans paint, varnish, stain, |acquer or
utilfjes srcdpde inppraoratipn ahivgh prasiyets Ao maferials wheiger sly release of a
wat@} éoqﬁﬂ@tlﬂa\f%a\f is d:egi?éq, Q&h MF g@@%e%f%atg%d{gs a8 ¥%ddition to
conprise, tor exanple, a firlmformer and a carrier
cenfraipivol irgigatioresystears wierakhigk vo amtbs @f waiteratg dlyi leachalctieaimpaterials.
and optionally a pignent. i addition to this,
“Industrial Material" includes adhesives, seal ants,

Thd i bR B EEIpEAiSns thil fHbSuRA%ndy ikl A8 MRhLSHhal fashion of
"Wood" I d wood

s to be understood to iI'ncl ude wood and ‘
such podluctssi.e. foyrpacieamy the subpensiatantd wiimatqly ansfersing the suspension

intoloagg%g}rf tag?!og\é\ﬁa%g é}:gf%? édi}bgﬁo}aaét%ainf@ﬁ ggg{z}gf(edl v@ﬂ% \rzlvg&:(re go form a
spridabld sekgenbRar o rahF@@ff ApplicadRdectlidues inbfyde willig&Efor the soil

wooden beans, railway sl eepers, conponents of bridges, .
appjigationeaf sugle il peapsitesd énchidinppig;plpitesandmest-plesting applications
. i - pol 3 C
elth]%g g% ??}13\?@% rralig g\%\g@% ﬁlﬁpe d%%g%&r%%g&gﬁ&mgrg%%ﬁ%% 9%02 g?ﬁllcatlon into
the phinpihgold, Applingion, moyr alyobemadptroogudling tndiisele. arier tosteahsplant.

ui t.e generally, for building houses or decks, jn )
Forygipfith Hgiertoeth éwnwoqm%equfdgua émgenflﬂ%fnaa?’é a@%%dr 234 §pil drench

undegReth the foundations, as a perimeter ‘trench and treat’ barrier around the outside of
the foundations, or applied directly onto concrete. 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.

It will be appreciated that there are many aspects to the present invention. In one aspect, it
relates to a product comprising microcapsules which themselves comprise

(a) a polymeric shell; and

(b) a core which comprises an agrochemical which has a melting point above 25°C

characterised in that the agrochemical is dispersed as a solid in a hydrophobic material
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i n house-buil ding including engi neered wood,

construction and carpentry. "Industrial Material" also
wonaei7wdssewal | boar ds such as gypsum based wal | BOBGB2006/004902
In a still further aspect &% the invention there is

provi ded "I ndustrial Mterials" conprising a
wHEEHRRA%I thél8Ag B&inb ?fe@teﬂ tHA8 F EREEh 29°0 Rt RALN doidb 86t exhibit a glass

enbodi nent said I'ndustrial materials are selected from
rapgsoytepmsTatwisi sti ng of : wood; wood pl astic conposite;

pai nt; paper; and wall boards. In a particular

enbodi nent said Industrial materials conprise wood.
Fuitk@iep&ss aid prafesericts M ighlan dBlokN dusduighalt tMBti@Fdnabn, Gtikre the

be treated with a product according to the invention )
tergy &at%ymrw&@bl&ilwglcg df emplogerd s alsp ingldesninsisephiodic meltable solids

abORURE ﬂieltir%?ﬁ:'iﬁt’anﬁ %Q&Pésrlg‘sué}{@d?%@gic&%#g% ga?)?g% &\%rﬁ#ﬁting

cl osed pre re or vacuum systens

~ pomivdith wagr ohodéscitde puidg or soaki ng the buil ding

material, or coating the building material forexanple
by curtain coating, roller, brush, spray, atom sation,

A Bisddapsile Bt RIonNE “mﬁchr}ﬁiefacagsmmoh@%é 2Rolid M obtienitfl
I I [ ows for

.Slow rel easing mcrocapsul es a r an extended
dispersedoiar adipomiconidigioys) metintwhith isahisastedrtiably solid and which is

. z lated fornul ations,. for soil. applied )
s RO R o PO Pk B iR e Pbued B shifimigp in an
aquebes plege dirisgthirfoghaapsul es; the latter is

particularly relevant for those active conmpounds wth
appreci able water solubility disclosed within this
A Y& AD H | RliuRisLE
B L s
ambient tempapsut até ¢ digrensed iman biezapiambhaulvent eithindhereapisules.
where the m crocapsul es are suspended in an aqueous
medi um conprising a suspension of non-encapsul at ed
A BRIREPRNE foduldtighRs BaRHIKARGK dayn P?&teésvdstdés&l ¥d8Bove for
ext ended period of biological control nay be achieved,
makiag it ipitheh § nfoppmientsquesent iddke dipdres phase hid isesuseddd uddergo
ti.on of ,such products into materials where a
pol %ﬁ%&gﬁg%g) o eéﬁ%ﬁ?’]ng%FﬁHPgDﬁaterial i s desired,
such as for treatnent of water bodies and addition to
centre pivot jrrigation Qs%ast enms where high vol unes of
A njpigrasppsuigfoamylatien @ desstiberbabone atherain 2 Wik ippsciila Higuidds a
inSUSRERS U iced may be utilized in the
Vmzormal ?gs F%Engﬂé@g products, i.e. by packaging the
suspension and ultimately transferring the suspension

A migtRaSi il a8 eribs! b RAk § prehdesbp bt
malfing &8 _@xlf}ﬁ’éh @BRbIE ﬁ@b@ﬁbnﬁ@él ROBGHESedTNNiRS: 1Hvid iSeHich QTeagent is

the soi
dissolved, and in which the liquid and reagent are caused to react to form the (non-

continuous) matrix.

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

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

A microcapsule formulation as described above in which the solid agrochemical is
dispersed within a substantially water-immiscible liquid which is retained within the

microcapsule.
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appl i cation of such m crocapsul es, including
pre-planting and post-planting applications either as
wa 2007foazeae spray or as a nore concentrat ed dr eneQT/GB2006/004902
including direct applicatial into the planting hole.
Application may al so be nade to seedling trays etc.
APpiit@tagsQletfoMI Rt s dEQibddebivd & Vﬂh@ﬁ felsbBd a r&@ﬁemical is
.m crocapsul es of this invention nmay be app % as a
dignsyged dw%ﬁthn@m@i waiohtis held abeymidramelting poias danmpnon@smg, and is
arrier around the outside of the
Sup%@ﬁg@p’i agfég\,,eagofg%bdﬁfl ed directly onto concrete.
Al ternatively, the suspension of m crocapsul es may be

converted into a dry mcrocapsul e product by spray
A grgorapswie fermdatioaasyieserier sbetrshenia thhwaiee gmmacﬂge liquid is a
I cj at.ed
o AP M QBANTAE, o AL b B obirah b R ERRIER RUffor e
witer iomeisaklp dighid, fdrmrigd atesrit on eoqling d)lalbtw he fliisd p§int. For
sules whi ch_t hensel ves conprise (a) a
GXBIBP{? ]cusé?\gefll Pax 1o, §rig M3ltior ¢ whi ch conpri ses an
agrochem cal which has a nelting point above 250C
characterised in that the agrochem cal is dispersed as
A gugeeapaulp formuliatibngs destribedaberd iawihélcthe alsstantially twang-

t han .ar e uaI 50C .but whi ch does not
imfificile A0 EEPG NMeRE r B0 ceofmEre. Fur ner
aspects and preferences are given bel ow. Throughout

this invention, where the term"water inmscible
[iquid is enployed this also includes hydrophobic

A ARSI, AR Bk T R T 0 B

is/ane presewttie thej qtmtlslmds Iaqudaduq lpihaiﬁ [Aitlndr @5 @ G@lhisdllbpersmn a liquid
dlsomjatlonlﬁ tﬁh mcrocg gles conprise a solid
BYPGCIEAT RET PSP S BAUTHS B %Jsﬁ n- conti nuous) matrix
which is at |east partially solid and which is
di stributed throughout the microcapsules, in which the
A W%@@E%‘S {oreylagios as deyseihad abavie immwhaduibe ssliddpasehethical w@uch is

I n. Amcoca formul ati.on .a
pr S EOERALOL s el BRSSP B b i8S g g one which
is@sﬂe’rsedﬁnt}emefo@apgu&sand is dispersed in an organic
non-sol vent within the capsules. A mcrocapsule
formul ati on as descri bed above and a process as

A rﬁﬁ?&%bﬁ?@fo?ﬁﬁ}éﬁgﬁ ak dg@h'b&% abdveliff g)MvhctHe Ss[ggﬂlt% n?thri]i eer:tggxam.

present int | Sperse phase an
pol ynerisation to formthe (non-continuous) matri x.

The use of a microcapsule formulation as described above to control the release rate of a
pesticide thereby providing an extended period of biological control.
The use of a microcapsule formulation as described above to control the release rate of a

pesticide thereby providing a reduction in leaching of the pesticide.

A microcapsolé formulation as described above wherein the formulation is water based

(capsules dispersed in water).
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A m crocapsul e fornmul ati on as descri bed above wherein
a water immscible liquid is a vinyl containing
woeerio7wae nrononmer . A microcapsul e fornul ati on 86T/GB2006/004902
descri bed above and a process as descri bed above for
making it in which the solid agrochem cal is dispersed
A Wi&Bbdpsalel thislidn s WG bed abSAGG e LR fghﬁlggd'éﬁeg’a ?% oduct
in which the I|qU|§ and reagent are cause to react 'to
Prodicad bye dfyiompoaess sucuas) spoat driying ok freepy dryaypsulbg a suitable
rmul.ation as descrihed above wherein a water
co{lflér)rerrrllr %&?IbPré’cT(ﬁl&%?rﬂisﬁ@ﬁ YRactant with a second reactive
speci es by which a (non-continuous) matrix is formed.
A m crocapsul e formul ati on as descri bed above in which
A pigoeppylg fergrudatioarss degeribsd dbayserlsmela Mianhiontiauous) matrix-forming

j L mm.sel bl e | qui ich is
coRpRt gy ¥ pyBhRD kPR ke arat Vi S stpeute by removal
of b evhtilesdoivant fos tihes@hphgd. above in which the solid
agrochemcal is dispersed wwthin a material which is
hel d above its nelting point during processing, and is
Th YBSSOHENbdApalit B L& '
formul ation 83 descgllat!glggaggg%fbx %“’)r%e})igl r%gpﬁél%&g%l}lef%yofan
agiopidnsailbiitbet fodhe uhainsfactuseo) isdr ot thaehviemimebenper at ur e
and the process is operated above the nelting point of
the water immscible liquid, formng a matrix on
A 1906dsh g (B8hiAWaiErodBlshlBrifIaRbn af YscEFAIRLFe it'BBR the (non-
using a wax to forma matrix. A mcrocapsule :
coRtiuAYY) Aateh isayeppseiteithse Hefabrothe chpsuldhideting ¢epsule preparation or
' terinmmscible liquid is or conprises a
aﬁ%&%@%uggéﬂge%ﬂgﬁ%ﬂﬁ\?cal . A mcrocapsule fornul ati on as
descri bed above in which one or nore agrochem cal (s)

A i s/ar resent i.n the continuous aqueogus phase [either
ragcess 5‘6 I'PInIge & Fareransuleformplation ay deserikadpbors ingghigh the (non-

Al At &ﬂ%ﬁﬁ{;ﬁ, ' i
° fornu gﬁt%ﬂlsafgﬁ%es ri egﬁ’ %@%@,’ o%y%%ﬁ%aﬁ%ﬁﬁ%a‘déo?.i d
agrochem cal which is present in the continuous
ueous as the

a hase is the s ol.id agrocheni cal .
A FECABIAES SR, Rk e LSS T 25 LS
readticri® pAREM!i€ HeQli$PelRl [SaRie] HIBRE hhPLdeAP fgﬂirehgeﬂ@@énctﬁe

the pesticide is thiamethoxam The use o
polygoadensapen reactiany inresentdn tascadiseousiegieabshhaseo cont r ol
the release rate of a

A process as described above in which the reagents for the polycondensation reaction are

only present in the dispersed phase.
The following examples are given by way of illustration and not by way of limitation of

the invention, in which many capsule samples are characterised by their VMD [Volume

Median Diameter].

Examples 1a-1j

The following examples demonstrate that thiamethoxam can be suspended in a meltable
hydrophobic solid, followed by encapsulation within a polyurea wall, wherein isocyanate

moieties for the formation of the polyurea wall are dissolved in the meltable hydrophobic
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pestici de thereby providing an extended period of
bi ol ogi cal control. The use of a m crocapsul e
woaomoratss on as descri bed above to control thePCEIGB26®/004902
rate of a pesticide therebydproviding a reduction in
| eachi ng of the pesticide. A mcrocapsule formulation
sodig. Siﬁ&dbhbtﬁdtl@ﬁ%‘@myﬂ"!ﬁﬁﬁl 10 préfard QLA Qe St \S@%%{ water-

oﬁ)@g gcapsul es dispersed in‘water).A nicrocap
fngrethexare &b F/bed 03B whichmesass thves lfS@rtmdeacy m the

ariScl &y C rocess

P spray éprﬁ)%ggggﬁlft? g{elgrq {édrgg/) tﬁ%a%1}605§pléa%g§ ﬁjg Slﬁcatlon

proeag et/ ordicfoe tiy mekabls kydaeshobidwiliddiay kel fid and the formation of
mecr ocagl?lul e _fornul ati on as descri bed above where a

th MEFOGERLIF MATUE fomaleis Lrevspting gresHpOUR S hbins e
paﬁ@lééqﬁtro)thé §q1fe%H§ sb % T oﬁ@g %}\MI%%IH% #;I'I]?hlm&ﬁgg ogﬁtg(;l?ﬁ'lulaeuon due

by renoval Vo atl at™ ¢
to ﬁweelwteddﬁmaenatmm@syddeim@gmmﬂ atileificagorti®sedst bed
above to inprove safety of an agrochential either to
t he manuf acturer, user or the environnment. A process
Tllﬁamietlfx@{am Wl endah &l A6 f
ve in whi chda%) he (ngbﬁl?:}éoﬁlf |f%5%é?%§??@0%§gtmﬁgmglp ©s
glV@F‘t”ﬁ dpblsds éﬁ’élaﬂh @11@!&%13%3@1 (m@rrgrmgldoa P8 air@etpmﬁpmsamlam was

;
isplrs L B0 o SRR B Bl BRANE IRyt B B & Smbiorian raolie
d1spbmar(tnlmmhspdmm®wa$ cdrfibd bt ushgf 195 EIEabY: aa@mb&taﬁfré agidly

nde sation reaction. A process as described
10D A R ki o b e el Ao PlichRe R, An lsocyanate was

B e e o [ 3Ekplok B aRANbn: T BT OAS S

emlé]él ied dnigensueers spbigion obpoliysing! dsendl (d:mulmhﬁeat@d)manﬁlglémﬁed out
as .descr.i bed above i n which

o BB AR Ip A BRSTS B Sat s ook ons bt
waondded 6 esiR6E theﬁeﬁqﬁ&aﬂk&ﬂfﬁé @ﬁug'&ﬁxs Gnd &?ﬁi {Rl !gg"{)&ag ggfected by

exanpl es are given by way o ludtratron an
lm%fﬁloafof rﬂilerﬁm&lﬁioann ot lop/rmatcrrrha@ntrnmm;ammg agifation tl'ﬁmyghout) An
aqu%é‘%s amat er ﬁ’fﬁ{l@ rnglglte ?Vglls ?‘ f;‘t%léf%@lmﬂaﬂon of the

co@mgppioess dedondingatas cbﬂt&iueﬁﬁhﬁﬂﬂl%ﬁ@kﬂﬁﬁ%@ﬂdﬂ@d. The resultant
sys ?end d.in a neltable

capsule Tormulations were charactensed by their VMDs.

Paraffin wax (melting point 53-57°C) and beeswax (synthetic, melting point 61-65°C) are

supplied by Aldrich.

Lanolin (melting point 38-44°C) is supplied by Acros.

pPB3™ (melting point 38-44°C) is a blend of vegetable oil and hydrogenated vegetable oil

supplied by Aarhus.

Docosane (meltmg point 42°C) is available from Sigma-Aldrich.
Solvesso® 100 is an aromatic hydrocarbon solvent supplied by Exxon.

Rapeseed oil (from Brassica rapa) was sourced from Fluka,

Cropspray® 7N is a mineral oil supplied by Sun Oil Company.

Agrimer® AL22 and AL30 are alkylated vinylpyrrolidone copolymers supplied by ISP. |
Solsperse® 17000 is a polymeric dispersaﬁt supplied By Lubrizol.

Desmodur® Z4470 is the trimer of isophoronediisocyanate supplied by Bayer as a 70%
solution in naphtha 100. ‘



hydr ophobi ¢ solid,
pol yurea wal |,

woaoomarzoan of the pol yurea wal |
mel t abl e hydr ophobi csol i d. 38uch fornul ati ons are not

trivial

DevatodosoWuie 44’ trifetRYlchdbiq BRI

nsgthere is a tendenc

CYlRFapS GOz ans pelyiingtadeado

f or

foll owed by encapsulation within a
wherein i socyanate noieties for the

are di ssol ved PaTidB2006/004902

he " part

| C

to prepare successfully due to the high

A Sk su

i ll&p@Bm ch

swpoliehey Nopeoohskiase during
the enmul sification process and/or before the neltable

hydr ophobi c solid has solidified and the formation of

the mcrocapsule wall is cqogpleete. Preventing
—ex-e.e.s.s.;_v.g_m_g_r_atl on of thiappfhoxam particles into the
C&&mﬁﬁt%%w)l q pa1rat| cul atby ¢hallkeengi ngid or |t hitg 1f
f mel et uuc t+o—t+herehev Lat.ures
Foye dth i ng |t ell sit¥cati onopr ooesbO 10 10
Thlgﬁﬂﬁfh@(ﬁ]ﬂ was er@q;apsul a(;go TS 73 the—fpttown 3 03
process according to the recipes given in Table ? :
I ni ﬁeeﬁwa)c th| amet h@2am (prez2ground2inifan air jet mTI N
ﬁi'“ ary—was+di-spersied—i-ntola-neltghl e hydrophabi
soI id b\}é in {he presencé of |an oil -sol9u%l el 92 9.2
Dagrﬁmﬁgan’qo SNhI'$ "di Sper[siofy, was ?gl red ; i rg hi-eh 73
shear at a tenperature jtypical GC bove th '
rfedhseng) CuidPSnt of thg ngltabfe nydz gphobi ¢ g0l | d. 5 AN 54
cvatate subseaguantl v-dissol vedlinto th
I?Iﬁm fap W&Q’é‘i‘ﬁ su spénlsﬁwor $83s FudpknsilonOhas | hérd3 0.74
emuysief (fgd 1 NT O an 4aqugous, sotptipp—of—ppl-y vy
al ooh.oI( (emul sifi og?i or be4|4ng carried ou%'f‘%t 41.3 41.3
t @npeifigettone typj cal |y 10-20C above the nelting point
W. Adgiteonali—water was added tao reduce the
AR 00180t | hel@mul|si nd Fapi ¢ cdoling was To
effected by i mer of e niin ilce el
bat h (maintaj nj nqﬁgdg;l]t at |12Q@t hpgiu(g)'ﬁ/gw .10% aqu{e%’% 100%
soVMD Gmpf a pl yBaryct il orzd.0 ani nggwas ad;ﬁepl 236 2014
ftler initiiation af fhe cooling process,
and cooling was continued until the wax had
sol | reu —Tire-restttant—eapsue—formi-ations.were
ch ac Oé?ﬁ’%gtgﬁ‘“f/ﬂ’ ir|V Rar al‘lh n|wadi( me| ti g
point  S3hASdih DEESAxX [ SyTTTTE |||:|1 oot Bt
61-65C) are supplied by Aldrigh. anoI in(Crelti nd
poqnt B&gmnIB)rAIsmuppl edo.By Acrasg PB3(rg (el pigng
poi [nt—38-445—i-s—a—blehd of vegetableloil and
hydr ogenat egBéeget abl e oi?-zsuppl i%H by A&rZwus -
Docosanepguggmwg}g poi njr42_OC) s—avai-abte—f+pm 52
Si dma- Al drich ) ‘
Desmodur Z4470 SN 1.5 3.2 7.1 -
Desmodur W - - - 29
Gohsenol GL05 2.7 2.7 2.7 2.7
Diethylenetriamine 0.16 0.33 0.74 0.64
Water (for emulsification) 44 44 44 44
Water (for cooling) To 100% | To 100% | To 100% | To 100%
VMD (um) 21.1 28.2 19.7 84.1

Examples 2a-2¢
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woaso7agemeed from Fl uka. Cropspray(r) 7N is a BRCT&EB2D06/004902
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Examples 3a-3b

The following examples demonstrate that a meltable hydrophobic solid contained within
the capsules may consist of a mixed wax/solvent system; in these examples the internal
content of the capsules comprises a mixture of millbases, in each of which thiamethoxam
had been dispersed prior to mixing of the millbases.

Thiamethoxam was encapsulated using the following process according to the recipes
given in Table 3. A finely ground suspension of thiamethoxam in a substantially water
immiscible solvent was mixed with a suspension of thiamethoxam in a wax at a
temperature above the melting point of the wax. Encapsulation was then carried out
according to the process described in Examples 1.

Table 3

Component (Yow/w) Millbase 1 | Millbase 2 | Millbase 3 3a 3b
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Example 4
The following example demonstrates that thiamethoxam can be suspended in a wax,

Crurser(tm SFS (a

followed by encapsulation within a polyurea wall, wherein the isocyanate moieties for the

formation of the polyurea wall are added to an aqueous emulsion of the dispersed

thiamethoxam in wax after solidification of the wax. This example also uses a novel

cooling method which allows a higher concentration of thiamethoxam to be obtained in

the final formulation.

Thiamethoxam was encapsulated using the following process according to the recipe

given in Table 4. Initially thiamethoxam (pre-ground in an air jet mill or similar) was

dispersed into the wax in the presence of an oil-soluble dispersant; this dispersion was

prepared using high shear at a temperature typically 10-20°C above the melting point of

the wax. This dispersion (suspension) was then emulsified into an aqueous solution of

polyvinyl alcohol (emulsification being carried out at temperature typically 10-20°C

above the melting point of the wax). The emulsion was then cooled rapidly to below the
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Diethylene triamine 2.1

VMD (um) 10.0
Example 5

The following example demonstrates that the microcapsules prepared according to
examples 1-3 are stable upon high temperature storage.

Formulations prepared according to examples 1-3 were stored for up to 3 weeks at 50°C

during which they showed essentially no changes in particle size; the results are given in
Tables 5 & 6 below. |

Table 5
Example la | 1b | 1c | 1d | 1le 1f
Initial VMD (pum) 31.7129.0 | 39.7 | 22.1 | 23.6 | 20.14
VMD aﬂer 3 weeks storage at 50°C (um) | 32.6 | 27.9 | 37.1 | 24.6 | 24.8 | 23.8
Table 6
Example g | 1th | 1i | 2a | 2¢ | 3b
Initial VMD (um) 21.1 | 28.2 | 19.7 | 63.3 | 25.8 | 15.0
VMD after 1 weeks storage at 50°C (um) | 21.7 | 29.3 | 20.8 | 63.5 | 26.3 | 16.9

Example 6
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7. A produbt as claimed in any one of claims 1 to 5 where the product is a dry
product.

8. A product as claimed in claim 7 where the dry product is granular.

9. A product as claimed in claim 7 or 8 where the dry product is water-dispersible.

10. A product as claimed in claim 6 where the aqueous phase comprises an
agrochemical. ‘

11. A product as claimed in claim 10 where the agrochemical in the aqueous phase has
a water-solubility in the range of 0.1 to 100 g/l at 20°C.

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

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

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

15. A product as claimed in any one of the preceding claims where the core also

comprises a water-immiscible liquid.
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16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.
29.

A product as claimed in any one of the preceding claims where the hydrophobic
material is a wax.

A product as claimed in any one of the preceding claims where the core is fully or
partially solid.

A product as claimed in any one of the preceding claims where the core is partially
solid.

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

A product as claimed in claim 19 where the polymeric shell is a polyurea.

A process for preparing a product as claimed in any one of claims 1 to 20
comprising the steps

(1) melting the hydrophobic material to form a hydrophobic liquid;

(ii) dispersing the agrochemical in the hydrophobic liquid;

(iii) emulsifying the hydrophobic liquid into an aqueous phase;

(1v) optionally cooling the resultant emulsion;

(v) causing an interfacial polymerisation reaction to occur at the interface between
the hydrophobic liquid and the aqueous phase to produce a capsule suspension; and
(v1) ~optionally allowing or causing the capsule suspension to cool.

A process as claimed in claim 21 which comprises the step of rapidly cooling an
emulsion to below the melting point of the hydrophobic material.

A process as claimed in claim 21 or 22 where an isocyanate is introduced through
the aqueous phase.

Use of a product as claimed in any one of claims 1 to 20 to combat or control an
agricultural pest which comprises applying to the pest or to a locus of the pest, a
pesticidally effective amount of the product.

Use of a product as claimed in claim 19 where the pest is a termite.

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

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

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

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

protection.



