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groups per ol ecul e, respectlvely.1qhe hydr ophobi ¢ continuous fluid phase
can conprise an organi c solvent, such as xylene, toluene or nneral
spirits, or mxture thereof. 45 | f desired, conventional water-in-oi

A v i I I : | :




~pol ymeric NAD (nonaqueous di spersion) dispersing agent is a block

_.conpol ymer havi ng a pol yhydr ox- §#g@56 2ﬁ§§9 bl ock and a pol yacryl ate
..bl.ock, the pol yacryl ate bl ock being polymerized from nononer including
--hydrooxyethyl acrylate. Simlarly, surface active agents can be enployed to
‘stabilize triseconpiings Asvirgf at hees @B kv GnetifiicRe RAbtiohsi | gRstipd Port fistaci i BARRLG
..CoNt i NURLHpdURGSRYINd@H0 0B M8 IfdnclioR@\Wroupdsdidd@d #brh funﬁ?ﬁ)ﬁ;ﬂ@ﬁ)ﬁ& Habing e sthldfuferCE
Jactive agents which can be used to stabilize the dispersed hydrophilic core

. -phase i AX-Ctoy-Ceipat i nuous hydr ophobi ¢ phase include Span (trademark of ICl

~Amerigans Inc). 80 (sorbitan nonooleate, HLB = 4.3), and Triton X-15

(t r adenmhireinfX iRehiRtethitbrHeNTS, -OorBarg(PH{GH: O%ICH-(EHE0B] 0]6 biDAWCEHRCE, O)HICB(GH, 3. 6) .

-A- di-spelCsk @lg. angemb =s@rd.indegerdersiyr dnd eberait i iy seleatge from RG(P)R) eCQ1 8e-E 0L R) -GIOINHA)

- di sper sr¢§NFae-Chy NQ pBPR.i -601Rar-$@iR. phendr and| (CrEd)dkyhsubltitutatiophenyh aand wbéreis Raisd t 0
aid in é?f?ﬂt%’ifﬁ‘?}n’(ﬁgcdﬂ@'-st abilizing the core particles. For 55 exanple, the
cor e 'Phas eTPAedFlivenBriidencoenstivet Prossinking uagbete caren oreferablyaspiasted fere laldehydesh datent

.di al_ky!| 28efAgss arccthe, alkdidenes giy compayigt Bavingaglopsy ireachite raethyiens dunetionaltoeoups Thie

Triton REAGRASMLos Aie\Prelerahbt I9PFIBS YT NRIGFRYA ConsisingIohr i de) . 9 EP 0 305 212 B1
“UARtér thezg})g)cle ric shells have been formed around the core phase

spartigcles pacBlalR, o ules.can bhe rated fromthe continuous phase by

any. ;ﬁoce(g)s; wowh o ﬁ'g?a'ﬁée %ﬂ#}éﬁ“@*’é‘i' 3«3%%@@?3‘”8?13 Bipgtional graumhaxiog fie fgrinpla - 51 i on,
decant ati_@(bH §@(q%fi fugation, flash drying, spray drying, freeze drying,
evapor ati on a{nd’ istillation. The separation process selected is preferably
_chosen t OfdiMits Bieb@Pirsh PR%IG! héd,ent separation, with a 5 nininum of

- mechagi Caly) RIS ah Qidshyddhmalamohign of the microcapsules. In sone cases, it
. may- be deg) ddakbhstor b alishgdd 43 alaminecapsul es di spersed in the continuous phase

--directly fmmiads, appl i cati on, such as when the mcrocapsules are to be coated

-ont o sheqp) wh@sdeHr ot her surface. |f desired, additional conponents can be
added t o (oyrsubtissdlhyd@ekohds, t he conti nuous phase prior to use. In one

-enboel men) addest he present process, the m crocapsul es contain crosslinking

--reagent s () semicagakzoneg 10 conposition binders as target materials, and the

- shel | s of(k)tokignesri cr ocapsul es are selected to pernmit gradual rel ease of the

~crossl i nkY Alkpdine digemidest r om t he ni crocapsul es after the coating conposition

_“has: been @pgiphaeaminogkanprylfanieracidee t o be coated. The microcapsul es may contain

A di PunctPGHEPhYdriRss| i nking reagent for the coating conposition binder,
ué;’h’.'as"émd'rai"g‘ﬁ?y’afﬁéte or a diepoxide, and the capsule shell is fornmed to
erimi t 'gg%id’ﬂ estP§{®dse of the crosslinking agent to crosslink the binder

A h

|

e af’fhﬁg‘; composition is 15 drying. In sunmary, therefore the

rocgss e 8 Eoy e ot e pled, B Padionrnieial 7,

’-:‘-'d"f“stﬁer-'sah(gﬁbef? fuhéﬂ%ﬁ O, o é‘liaaéi utjleé:g Lu?\?tlonag? % B Fg’@:{‘j’“i‘ €Ot 1Hfiolts

sfluvid phase, conprises: £a)dpreparing a et &VEMIPSOH2i ncl uding a core

rphase Qf(_cgg)s(gf)gtcﬁﬁgore particles dispersed in the continuous fluid phase by

~-gmul si fying in the continuous fluid phase a m xture conprising: 20 (1)

2 t.akg&herIFGi4 SHiected fHeim BPAnk QBAE L a1 2 hefbirk BRELEE o] NR-,LOS-LObRHE ) C! €S

i n the [CooH)OHMDIS, dldUNGHRORIE,[CL@H;)CANEY Bide,n Ve tohy, iaBneh@dnte tandRh&ibih & s @

- first rsolaaéd ven enOBOWTEH] -COR, UDIOMNHFD -¢(DMNRE 00N] N USOR, -BDR, PRAREphehflCanfii T St
react i (@ -Coalybsubslitdsed phgnysel ect ed from one of (1) conpounds having at | east
two act i VEnerfiest nepbtiya eorfiponnt ananisd segdnaupstiyeebmparhe fidy Ractantle dferface betwed) thact i ve
met | eprdinuaua ditst \ieid ahessandnke rgre ayeset o ; disareth (it paraddsi 11 fogh Worh hnd P@ymeric

. caont i ngotegsydtiog shefshase a second reactive conpound sol uble or dispersible in

- the cont i Rasae phsqintbyphdisnersash o theetoptiueds first duid bnemwdifyitd he conpoungsirhavi ng at
| east labmg"a%‘f’?'ve met hyl ene functional groups per nolecule; and (2) active
met hyl ene™ P lligtt Paeive: pRspsdn i mg;ra erspigcted3 ffom the [trigstere oo riimetheyvintrrdpare ewinpound

rp

bei f§ SEPBXICATIdinslugian ap agivg path uncYpaalirquRin fhisgete (e cereanplisuaid s risferatly)
react i g ?erjgia"zg]e%? °a?e§%€T'ﬁ"\Féarl98??ﬁ%ﬁ?ﬁj e ifoscRic aside dprisacendcrerdlive eappdrial t o
formp i -

yﬁqer‘g A fé?S"° K- (RNIIS ﬂﬁ"ﬁarﬂ‘?eg andiferolelr es. Preferably, the
v gl Y e £ s et Tl RS e
co;,ﬁg35 eFV&i:S.!P?l iyaaﬁlgomgﬁﬁaﬁ"éé ?Tgﬁﬁ ofor dEis%pre?sém"{}%r\ TR ?SrP%t ‘i’”é’é‘&tqy@’lé YeBRpund i s
boen pesneardon, Rl faiee"Epbincih, £ it 1 pfhEatien o o cosPie” WL BT <1 on
of core parrti I(:I es in the continuous fluid phase. The process may further
conprise adding a catalytic ampunt of base to the continuous phase. The
conpound having at |east two active nethylene functional groups per

mol ecul e may ”




‘fude an active nmethyl ene functional group having a structural fornula
~selected from([err] 45 The conthg @%I%)éw d phase may include water and the
cor e. phase and target material ;#b dphobi c. The core emrul sion further
may -include an emul sion stabilizer. The first reactive conpounds maybe

~ sel ected ﬁr&f&gﬂly\@{eed}osblmﬁlﬁé bﬁ%ﬁs §¢ g&fgﬂmérogﬁyﬂl %o@%eljlcefﬁrﬁé of S cr@gsq |]|kY ent
et hyl ?sﬂfﬁer‘?ul:'ﬂl‘}tréagm and rs%ném@eﬂn Gifkih Bordlictiits, SRR ofd 8{?& ok 8?89
“Sel ect gl Ho QoM REs Al disseydalol 7 a BRI &RGrdcBRGT 1 Ve crosslinking agents;
or the g slotef ity e GRIZEHR iHIGhIBRYIMDSR! RFL MBI barfiBs\WatiSind SHealsUbE Akt | ve
et hy | @iarid r2A8 Prdpaist NG 10 &idkrfer 20scribdddadolis 6 CORGSHEIE BEHididsemaREPRbRusHEy ect ed
fr om wedparated &b ieccomtPORNS iRt BMbMGaraple b@asdryitgo active net hyl ene groups
pér nol ecuyee anolfeeaspen thapredsst ifidebtiod cphaises Npovde isciudlyig e RiaRhdl phititib]
i, MM sci blire avatitdn aspdcerthapebstdtementoe qohages andispdigont o BelubRRt®Rd-shall paniyvbe
-wat er - swlaining @ncapsulatdul target arsuprial tpheparkd inghe m@mertdeveibgbabp@und i s preferably
. .sel ect ed If yeiranothar easpesbiha lpreserd dnvpolam dgmitises mgoaling baramesitidnwen adhesivee amedsti/| ene
~funct i eanResiinoapeaulhedr anbinder udompositign tdaeh SeMwisipo Itk caershel varticlesrplo Ln doatisg
pr ef-er edgpasiigs| tee tcagling rcompesttion \peefangbivhiptledes -4 cagetive \aeosglinkable| esik iandy theg targets
sol ubl @atpigl s get r(!')%‘h&msﬁ""@@r\?%\ﬂﬁofeé | iapaivey rgsatinkaldp tresim At ary edhpsive, e f i r st
“react i YORENYBiaRAY | iacludas ¢ feaglive ICES’ﬁT ipketle resigopngpihe targes tmajesial is selected from

met ARy| Eprsink EQﬂ"vémd%@gq" VR PSTEaRIRREIE: 'faﬁw'aaiﬂﬁéh%fé%%erefﬁ@a'xﬂchS@d jtnd i s
“sel ect 8% s'f § th ‘R‘/‘ IF( Cé%f%‘f°"t9(6”‘éﬂ£‘t:99%°"ﬁé?’ﬁ re?fevegqr K501 ubl e
co theregi ﬁ"‘% °’°sts'e 4 55 ng Sl i, I o ?m 'E? o
corrpo ftrafo thQ é?aitﬁ%%%% ive crcésp&spnk r sgvalx ng gﬂ:}ar % #’éorrfq 15 ﬁc((&d Ecﬁrélcroa B'UBS

gs P
&?L?Z. W f‘ng;%sg{g%n&%aﬁ%ﬁgﬁﬁf g #J:&»fxguegmfés i)t % S "

0-4, i nggpe W%H’VHIUS@QQQ%@EI@ASQO bigci®$ ﬁﬁ&n%@S Mv@(ﬂo{uﬁ Lhd Haag%{)rdhalm gf{ Ky

et r] al lyshy, SRS nictodbRBled PRPG aBRINYNE IR FreRnt Aok 1 OB BT
10 25  THamte3Ghd e yriRik Ryl ene-reactive crosslinking agents are preferably

"“selected from aldehydes, |atent aldehydes, and the al kylidenes of

ds hay | east t thyl ene functional Th
_---fgf‘éﬁ?”afdeﬁfﬁgfIicf%u%fim?%?c%eﬁée?‘é’rgery FERARP ) oup consi SLi ng of (a)

;acetal s (by—hemecetatls—b——r~(c)r—adducts—of—an—aldehyde—and—bisu-fate, the
«addvct havi gy fAstta bnamognbupthbibegdeheelleandd [err] -wherein Mis
~sel ect ed fromthe al kal i a s. of . an al deh and

N a, (e) adducts of aﬁﬁ%%eﬁléglaﬁ g%l]ta%%un%lcﬁl)de i eas%’éj])e

Ty razones (h) substi t ut ed hydrazones (|) a2| nes - (1)

=Eger car ék oX| e aI kadi ne b| sam
--__.aI pfia- a %gﬁ: gwﬁtqmgcth%la ofsaomlldlm¥ o hrlnlaﬁg agsyo. Philadelphia,

1,3+ 0xag] '°'° uiGs B pPaLRs} asprrding, ot 'f“’eé °ﬁe"¥h§re Pt PEUF dimeyn

.. pr. ef err &d gt ent al dehydes sel ected from hexanethyl enetetraam ne
~and 35 hexahydro 2,4,6-trimet hyl - 5-triazine. The al kylidenes are

. preferably corrpounds havi ngd AL IR ctlcﬁ%released

15.54

45 Example 1 - Microencapsulation of Hydrophobic Target Material Using a Hydrophilic Crosslinking Agent

A continuous aqueous phase was prepared by mixing together 500g of an aqueous solution of a six

percent Vinol (trademark of Air Products) 205 polyvinyl alcohol, 625g water, and 60g of an agqueous solution

of a one percent diethylhexylsulfosuccinate. A hydrophobic solution phase was prepared by mixing 80g 1-

50 pentanol, 320g Skane M-8 biocide (N-octylisothiazolone), 42g dioctyl phthalate and 700g tris(acetoacetyl)-
trimsthylolpropane. The aqueous solution was added all at once to the hyrophobic solution and the mixture
was homogenized using a Ross Homogenizer by stirring at 18,000 rpm for approximately ten minutes. The
emulsified mixture was transferred to a 5 liter flask and the emulsification vessel (a half-gallon jar) was
rinsed with a mixture of 250g of six percent Vinol 205 aqueous solution and 356g of water, the rinse fluid

55 being added to the flask. To the emulsified mixture was added gradually while stirring vigorously a mixture
of 190g of a 37% aqueous solution of formaldeyde and 416g water. Next, a mixture of 7.2g of 5% sodium
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kylidene functional groups, each al kylidene functional group having the
tfisl @ [err] 40 wherein [err] Eﬁo%ﬁb b fromH and [err]al kyl, wherein
4§ selected from-NR, -0, ?? err] and [err] and mn = 0-4,
ndependently, and mhereln Z S selected from[err] phenyl, and

1.1 ].al kydroxb REd TadgUkeRel wad 8digd to thE) Radtioh Frixturd aﬁrtuhg/easccsamoémf 06 shktyamingsspnd

frreact i vendc ePesilFg NeRpelsRRCH mitrotdpsuldsninhé aGesobe cuviRdust fhsed Fras @idrddN tRdugh
Firét flnsbsbepiase and the core phase of discrete core particles to form

'L,.':._-ff,,r om-t he polynmeric encapsul ating shells. The core phase maybe di spersed in

it he conExampLes- Nicroatcadslistiod oby Heimphic Target flatehia Uning & Wydroghiic Clusstibker st f 1 ui d at
+hi gh shear. The first reactive conpound is preferably selected fromthe
“tri est er s Aofontinupuseiytirgphobip otprit phase dasoprailredaay luixind fogetime il Bgixmiehea, diT4gpdertess

“Facti ve miselay sriite BouSran 89 rruffacinb (sprbitannmenepleate)a &l oft & blogkasopeluyeéri ¢ Palyhdroxs
EPF ef er avtepria aqibendendlyhydory iy isdfe) aaeivdg trigpeningertit: tripetaidqlriopagh dn squecus

= et | o cRIBPe WarcRrepareiy Bikip hePay velart 180 KetbarpRa el jbiocide. and A4t §f assavertpeseent r om

= formal d¥M9YE soluljop 9k diethylguitpsugeinpige Hip Aguecy s ghage et éqdﬁd alirpfceonen R Bydkphobiq

= ~pr esent°r9 nie %rrdatmg’ fefiqmogeryaqd jugg Adloss Bemapryes 8@@9%?*.88%&?-80% ock

and. 2. ptgwaf e The hpar'y,ger'ger R e o Yher) P8

._m)norirse addit t:ona‘a -S%m?‘ig& e se en cent a eous s | or I(l;ieh figo’lﬁs ad e t% %]t her

prefe ‘i 5 Sihiie 2 ,;f e ft,ra ﬁﬁf.o%rprﬁﬁmé Ch G ho%oga

'_j__:'phar ma n?og od mvﬁliﬂg WEStpanbs dqga ﬁgsﬁ%d A stifSy e h nc "Wrer for al ut

~¥212 BL frate Fr#aiyy thl Hipohloh 3 020 toﬁt..rto%at L aorvascr.rm t’h hng

L porymerdnge é, s, or the crosslin agent 1s C y reactive an
"consbbmed D¥irig " tAS AdrhddhiFloP Stbyy %rtbrﬁerétlLr%f th%%hu@ﬁn@eagése{?@)%rg&réﬂfre lrérease

“s el BCt Afbing faOlRclidheor FbILHO WIRNRIBBteABHIMBP labidu® Bt AP @RSerat@bs & ub @ SMoleBSc axe

I Pr ecur sebkervddBEIGHe iy KaSP &l croskifRer RhEMRINFe ik PréRabiP BodfITP Fobm @meriife 84Tl |
----—partrcl@tﬂvﬁh&yﬂt ai ning encapsul ated target 5 material and prepared in the

------ =~manmter- descri bed above. The core-shell partficles nmaybe subsequently
Z sepazsat Bempis G MMidiesncapilatinn aflasHykitopisdbict TlatgeiCdmpoiinalr Usieug aytrept®pit Gyosslinkarng. | n
- yeti anot her aspect, the present invention conprises a powder including the
_._Qor ‘e-'shel A cptinedus p@®ous| phaservas inepared prewixing tdgetherr1€3e nt sii percenttagegeus saiglien fes a
et SYivh 285 polyris diieshple2 cigr wates il df a9ae pérednbaqueantsalition nhdiethdafissutdinetedandar get
et i 0.6 r°é islceanodoptyKetoxyidelvrerol. diekygrophabis qigapigerhasp(polution| was prapargeh Y i¥ng
et 1pgetep, Fe Jepaptanch, Jeigt dienty! PBh#e Sgstolieneo 489 MpcybAgrbyde: iabrh 0.59 Pkanadsi ve,
Y rft‘f'dtstst e agyegys Phasecvas added o the BioAiePhasa,#Ag Hemeqepaedssh atput 1HAGP e8] Yiipgt he
ore= 's' s 'F‘? opipes dor approximaigly 19 “@6%;38@?’{‘?&9?!2‘?’ ﬁeeee d'at Teﬁ °€ OximpElY B
A °fe? ‘t"% 8’??’\9@"“{?? Soju ’i' 8 e 19 %%mmp%“ al
oY TP %ggea iy E%ﬂf‘t’ Ll oLeed 2 TbTcPas) o
esrmveo t’sﬁ“* 30‘?1' 99/ [)srlo &y sy 'ﬂu@ d ee§° tL?'\’eact i ve cross-1inkable
seesin andn g . Wt d ob@EIdRdn@Pe T T O
-«-tho reactrvec 0S e—f€ B Frel €
=i:ncl-udes R chbifgdhb M@dr%@&@B@m@MaQ ﬁ%sdrgbaﬁa'a%y,t Jﬂﬁmb gOhbr R BfoéH m$r§ol§§é ECt ed
fr 0N CrASBF hyIsHs! N5 RAENsS minfal $pes, b 8§ 85% \Lutfoh Q5§blb&k& (fndr %ﬁﬂ)@hyéréxyﬁeéréu
~ the caukil apd pbignyarkystryRErYIHE Sanaae JERE bMéhyas. 0Sdqustisbhde WS brapaétfbyl Ringar get
__mat er i adgeinsr SR @ Gévenl pbreaninsdution 61 dighisiibs@ginab, s Sy Giatet, 8y 619@GbA 888 MW biocide,
" cross| iank abdetrisi@mhdacetyifsthaxyli] GEiEol. RS RQBbiS fPBse vids @dduk s hkph&icihase and
= I-ncl udédsmegenieaiCat iabt@t (8,a00 $pnh Imkeoids€ Horejetize el apdiedniadanoib mmtee.r'rihalhorh@esredr ect ed
f r o c rspapd| vwam kéducpd20 abaug) 800G rpfroandt 1hig of @aet pareent s alsi sakiddd| o@ seddgn hydroklde
i nvent %G9 addsd fAflet 213 mindtes divel Hyedoenpied eklrrpvasitiapderiod t4 heagrolid ginplag Jd atinpH s
=i th r & dpénminutes Ting michcasiia gantaining digpeisian whakfiliged theavomgwessdiapposi ti on is by
'. weight. Fig. 1is a gr h illustrating the rel ease of a biocide, Kathon 886
MN(Ro ’%Eﬂ‘?ﬁ Harges!iphin afing feqmppRsitien Bindeq Using MigtpaprapsiiedEnekes pr epar ed
" accdfdi ng to the resent i nvention where the x axis is time in 25

O

" ninutes F%s“ﬁa‘:‘?d IE (tradappns &1 Sheé\’rﬁ?ﬁr FRSin (Ygpoxigy of bisghenol Ad jsipparg
30 . accordr a sion dﬁpre tai SéJ| Q%Oélaalents ?fﬁgw@ﬁ g)g
am)un t dls sro he .d ersr% wntrhﬁ amine- functlona coatrn inder resin contraining 52 mil-

Ire val é Qrﬁme @J refore, T00g dispersion are to be blended with 96g resin, and a film

- 65 is to be cast from the blend. When dried and cured at room temperature, the film will be found to be
~ 'swellable but insoluble in a solvent for the amine resin, such as acetone. The blend will show a gradual
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,:_%5- F-lg 2 is a graph illustrating the reI ease of a mldicide, Skane M8
—LRohm. and Haas Co, Phil adel phi a Q from m crocapsul es prepared

) accordl .ng to the present i nvent FRQ 3MA&12Blhe x axis is time in mnutes and
“the y-axis is %of biocide released. 15.54 45 Exarrple 1 -

q_g g;gfﬁ 3n La.lc%tage vepéevyx. 5 eg.ghseﬁe% S “;gb Sn % g'g;a.Lf' ¢,
it oget h@ﬁde th,k% &y o s ' a so ncﬁoq'(g)'nre% g S|exu“per ce °Hf)l5”¥ ap éﬂ@ "?sk of
AT :Prod 't'JQIF b%gﬁlaﬁ\% hg%hrné’ Lro@ésgégrlaglg’ive E? Ii ’anc?"gqbo’g§ llowv ona

“solyti %mﬂgs & nfEGonPsHREY targbtqﬁah’éfa %E? &Qﬂng%tﬁ g 4%‘ \épggo Skane M 8

~sol.ution phase was prepared by m xi ng so pent
biacide (N-octylisothiazol one), 42g di oct | pht hal ate and 700g
~tris(acet oacet yl§<Stivenet thFBFEr‘opane @rgfteous sol ution was added all
at once Bxanpgke yéepPobhé $ohKbiron and thﬁt@ﬁ(ﬂaulre was dwonpgephigd using a
-Ros® Homogenr zer By Stirring at 18,000 rpmToOr _approxi mtery Ten m nutes.
ﬂ_]’_hg“e_.nullslfled mxture was transferred to a 5 liter. flask and the
“-enuksificatd on wessel (a hatkegal | on jar puade iawsahte t IA@(Agquéons) of 2509
~.0f ‘six percent \jhol 205 us sol ution_ 13669 of wat the rinse
'?3-"f'I_U| d 55 bgfng ;% ed to tﬁ@egﬁask To thg g%ﬂ’l ified mxt‘ﬁ?’e was added
:::.::'_g-r aHuaI ly whilesstirring viigd@ously a ni Skane of 190g of P&q 37% aqueous
‘solution ofg for@ll deyde ang-4, %Gg wat er . % a mxture 7.2g9 of 5%
.sodi um 12 P G 305 212 Bl hydroxide and gg wat er was a%lded to the
" reaction H‘lOS(ture'* Stirri ngdi@¥BQ conti nuedSkéneabout sixty & nutes, and the
resylting idi sperps1| on of mgegeapsul es i ngklgeaqueous contadous phase was
=F 1 -tered t1 rough cheesecl oth S5 Exanple 2 - M croencapsul atjon of a
- Hydrophi | #¢ Tardet Materi HCHRing a Hydr BBPEi ¢ Crossl i niBr (B TS nuous
hédr f)phobud or gfﬂﬁ C ph?se R@0 pr epg(r)ed bxamu-;{fg(z:tsoggt[leroﬂMg f(yl 1(_'an;a 15734g
""o orless neral,ispirits pan sur fact ant i@sor bi t an._nonool eat e g
of.a bl OCE] copolyner of po %@dr oX- ysteé?‘gk’ a%4€i d and (<
{)olyh%/ﬂrlox)‘iet hylﬁﬁgr ylA\ate (189 it(r)ld EZg t Kashaaet oacgtﬁl) Or 180 :
‘et hy prop N aqUENS phase repared by i ng g water,
fg -Kat hng? 886 bi oci de, and 44. 4g of Wgﬁsg'ven per cent rae{z(queous sol ution
t..idi.et hyl7sul f dsucci nat e HG#R aqueous pfhodings added aldr at once to the
-hyd_a ophobijg orgadic phase @bt he m xturgkwgs honmogeni zeqi\djm ng a Ross
nogeni zg by stiirring at_about 18, 000 rﬁmfor approxi mately five m nutes.
i "honog Ri zer &speed was H&Hficed to abo8ka@8€000 rpm and MBg of a two
et aqueous sol ution of sodium hydroxi de was added to the honpgeni zed
rt-t:rre ~After an 15 additional 2-3 mnutes 23.2g of a seven .percent
jidBAls. sol ution of formal dehyde was added to the honmpgeni zed m xture and
TSSLEFTITNg was continued for several additional mnutes in the honpgenizer.
' Next ‘the honogeni zed m xture was transferred to a flask and was stirred
~ Wi tth a mechanical stirrer for about 15-20 minutes. Finally, the dispersion
—afJr-€erocapsul es in the continuous organic phase was filtered through
cheesecl oth. 20 Buring the honpbgeni zation step the tenperature of the
" m xture increases, the tenperature increase being a function of vol une.
W th noderate vol unes (about one liter) tenperatures of up to about 45 C
are observed. Before addi ng base and crosslinker, the mxture is
pre&f ereably cooled to roomtenperature using col d water. 25 Exanmple 3 -
M croencapsul ati on of a Hydrophobi c Target Conpound Usi ng a Hydrophobic
- Crosslinker A continuous aqueous phase was prepared by m xi ng together
16.7g of six percent aqueous solution of Vinol 205 polyvinylal cohol, 21.7¢g
wat er, 3g of a one percent aqueous solution of diethylsulfosuccinate, and .
20%6g of tris[cyanoacetyl (ethoxy[err]]glycerol. A hydrophobic organic phase
solution was prepared by m xing 30 together 6g 1-pentanol, 1.4g dioctyl
phthal ate, 5g toluene, 4.3g n-octyl aldehyde, and 0.6g Skane M8 m | dicide.
' The aqueous phase was added to the organic phase and honogeni zed at about
18 000 rpmusing a Ross Honobgeni zer for approximately 10 m nutes. The
._horsmgenl zer speed was reduced to approximately 1,800 rpmand 2.2g of a two
percent aqueous sol ution of sodi um hydroxi de was added. After 2-3 m nutes,
. the honogeni zed m xture was transferred to a magnetic stir plate and
Stirri ng was continued for 20 minutes, and the mcrocapsul e containing
di spersion was filtered through cheesecl oth. Exanple 4 - M croencapsul ation
~of a Hydrophilic Target Conpound Us4ng a Hydrophobic Crosslinker




“A'conti nuous hydrophobi c organi c phase was prepared by, mxing together

0. 5g sorbitan nonool eate, 40 14¢ %3‘66@?%1 14.5g odorless mneral spirits,
4. g 35% sol ution of a block copolymer ot pol yhydroxystearic acid and

<pol yhydr oxyet hyl acryl ate, and 2.2g octyl al dehyde. An aqueous phase was
w:pr.epared by m xing togiet her 3.7g of seven percent solution of
. di et hyl sul f osuegi nat e} 7. 59 watgeyo15g of Kat hapa886nMMPbi oci ¢gg, and 10. 3g
“‘tris(cyanoacet yl.(ethoxy) 5] glycerol. The aquegus phase was added to the
<~hydr ophobi ¢ phase and® honogeni Z&FQt about 18%X88B°Ppm in a Ro&F Honpgeni zer
~for approximatelzy fiwef mnutes.zdi® honogeni zgkadd speed was meduced to

about 5, 000 rpm.and JC,319 of a t}\r/# percent aqugpus_sol ution of sodium
Hydroxi de was &dded. “After 2-3 Mrfltes the hotdgBRzi ed mi xtur &%as
.transferred to2d nagidetic stir il e and stiramgohdoml5-20 m nutes. The

m crocapsul e contai ning di spersion was filter h cheesecl ot h.
Exanpfe 5 - Crosslinking A Coating Conpositi oﬁgﬁ%ngggg&i ng 2
"M.croencapsul a28d Epéxy 50 GAwfixgrer si on of eng8hpsel at ed Epon @@radenark of
Shel 1) 830 reshg (di gpoxi dggioRisgphenol A) igkprgpared accorgding to

Exanpl e 1 above._ The dispersion is prepared to contain 50 m |l i'equival ents
of epoxy per 188g di &persi GLULARE kradhedai on $&3BEended with AA
- am _néﬁfuncti ongk coaf ng birdeiud£si n contraigkadge52 Ml - |iegg val ents

am ne per 100g.,iesin., Therefor 00g di spers;j og&agre to be bl Snded wi th 96g
resin, and a fPPm55% s to be fromthe bfaMC™wen driedVind cured at
roomtenperatud@, tha filmw [HCHe found to behsWehéabl e but Dmsoluble in a
sol vgnt for the,am ng resin, as acetone. l end will ow a gradual
.13 .%]EP 0 3053512 BI vi scosi %}%gbncr ease overxgs-gg%l?al weeks, éﬁgi le a
control blend 88 Epof 830 resiti¢lhd the am nefamkenonal resinOwill gel
‘wWithin a day og3so. Raid agicaifeirctional resgpeconl d be utiljzed in
...applications such as_adhesives, binders, caul ks, coatings, mastics, etc.
Usi hes subst ant 781 | y the safdufesadsedydss gi EAthon Exanpl es 198nd 2 above,
~the:followng ggditiganal 5 exdpnd es of m cr camrepswhat ed target materials

~_were prepared according to the present inventjon: tive QSSs-
““Target Exanpl e Methyl ene |inker ersullate Mareri al
"Cont. Phase 1036 A Glyoxal HCHO Kathon ' OButyl e
e Aq 85'? [er?‘] ' 'efCHO HCHO MLp-hthaleln[grr:r]
Ag-9--- [ err] 38 A HCEC HCHO Skane . S-480
610 [g67] & HCHACHO HCHO Skane or
s 20 11 -Lerr] HCHQ _ Skane
Ag-1® - A 40 HEHS Zinc hogpaky  Or
TOr(Organic 13 41 [era] 4crolein HCHO Toluene Aglerr]
O 14 [err],., . . HgHO. - Di t han
Lerr] 15 A 42 A heﬁ&ﬁ&r lein J.oluexﬁ?(at hon Eq
O 1§ [err]43 a Prorik@dQ@dehyde Toluene \Water Aqg
O 17 [err]gq Ph 1d I Chol i ng
O 18 [err] A erfy Hgégldmme Skane Skane 9
Ag .19 [€%r] A KCHO HCHO Skane Skanefd
Ag [err] EPs € 30592,13 Bl 2@cHo [err] skdiadio agerr] Aq
21 45 A HCHO o Kat hon O 5 22 N [err]
HCHO 47Skane"‘5 Giucogg o3 [ err[Skane HCHO A4 Skane
Aq 48 E _ HCHO Kathon Ag
49 A HCHO Kathon Or
50
. 55
15




HCHO Ammoni um Per sul fate O 10 25 A
Skane A Acrol ein Skane
Agq 27 A G ut ar al dehyde EP %?(%53%22& Aq 28 A Fur f ural
- Skane Ag 29 A HCHO Kat hon O 30
A HCHO Chol i ne O 20 31 B hCHO
~Kat hon Aptlye gross- HCcHO Target Kat hon O 33
A ACEﬁé@% De rethyleneKaliher M&¥erPal 34cont? Ph
.d ut ar al'denyde —_K'a'¥ﬁ'—'on - 35—~ — H%%?} °se
. Ammpni um Persul fate O 36 A G yoxal Kat hon
O 30 37 5¢A Dp/a  HCHOHCHO Pheqpindig hal ei n Qy-38 A HCHC
Skane Aq 39 i HCHO HCHO O 35 .
20 © A ' 1O alucoﬂ"’nc hcet &hong 41 OR Acrol ein
Tol uene 52 EAq 42 BCHO Met haaHai n Tol ugne Agq 40
43 1© A 53 Propjonal dehyd Tol uene Ag 44 A
- Phenyl ened? ami ne Skane Hexo Aq 4§kaneA Skane
- Ag 46 @j/\ A HCHO HCHO Skane Desmodurlv&% 47 A
ducose 35 A gSkane HCHO Aq 4€pon ER0
Kathon 3% Apg 49  HCHO HCHO toluene  Kat b o 50
=55  EP G805 2% Bl Acti NeHo Cross-  ¢oluenel@r get Lfg@npl e Methyl ene
l-i nker 58 terial Cont. Phase 5 50 DA HCHO
Kat hon ,. 51 HGHO q Fksne Kathon a 52
E SMCHO G Kachon @ollenre 53 HCHO
Skape g 54 HCHO Desmpdur [err] Ag 55
A %ScHo d: %%*0830 gkage A "8 Lo
toluene 61 Ay /A 15 BOHO [err] to luld@dO Aq toluene
Ag 58 62 k/a HCHO  ueno Skane . Ag 59 [err] ECHO
. tol uene Ag 20 60 G sﬁCﬁB AqSkane Aq
- 6ls [erfP A'HcHo HCHO  {o| yenesaline pq 62 O/ A HCHO
~ Skane 64  Aa HCHO Kathon or
S 65 H/A HCHO saline or
o ‘ 66 F HCHO Kathon Or
® 67 F HCHO saline or
68 G HCHO Kathon Oor
69 G HCHO saline Or
70 A HCHO Kathon Or
71 A HCHO Desmodur W Aqg
72 A HCHO Goal15 Aqg
73 F HCHO Goalld Aq
74 @ HCHO Goa1l? Ag
75 A HCHO Skane Ag
“ 76 I9 HCHO toluene Ag
77 I HCHO Skane Agq
78 I. HCHO Kathon 886 Or
79 I hHCHO saline Or
50 '
55
16
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T HCHO sal i ne O 64 H A HCHO
~Kat hon O 65 H A HCHO sal i ne O 66 F
.--.HCHO Kat hon o 03051281 HCHO sal i ne
O L 68 G HCHO Kat hon O 69 G
. HCHO sal i ne O 35 70 A HCHO Kat hon
SO 71 Al. A= tr1§¢§ﬁytoacetyl)Egéﬁg&@gimﬁprqgfne 72 A
- HCHO 2. BL0@tis (cyancacefdlY€rimekhylolpropdieiO [err]
"Agq 74 63 c= .J_—P—é ¢ Goé%lgﬁ methyl Al\gq 75 A HCHO
Skane - Ot ES Inltgoacetoacglyy) trimethy lglpngpane Aq 45 77
1 4CHH3 bis (N-meGkpheN-hydrcxyeltlyleyandacetamido)EHpate
Kat hon 886 i ne O 50 55 16

Q. 79 I 3 . |

_EP.0 305 212 BY ’i.lSA:“i'rzu/s](%'cét%‘écg%f‘ﬁ buthisotdlopdhe 2. B-
- tri s(cyanoacetadetadcatate ctqubypabeng. C-

~trisgnitroacetgRagsts ' . .

b1 (N et bl T v T e Easepifiotoekrl) trympenylolopopane
wei ght, but®-i §=1/tR4HA (ReL AR BY b) ROUEIBFESDriGol 5 E=
e e e G g
: tetra(acet gac pent aer ri . G ra(acet oacetyl)erythritol 8. F.=
““'bi s( cet oadet %f)y lép%ﬁg%ﬁ%flglﬁghgpﬁif} by weight, but is 1/1 by

acetoacet ate &y dal @. P11 77 thy syeygheacbuyl igl ygerely 20 10. S-150

(Sol vesso 150)_ | called Ar I ¢ 150, Exxon. It is an al kyl benzene
solvent, a m %f&?QQ%T}r% ]eqi‘%”?anfént nostly [err] , with a 50%distillation

poi nt at 193CI=1trisdmyanvadetNnglngerslchl oroi sot hi azol one 12. "Dit hane"

D-14% s di ggdi &m | -1, 2- bisdit higga an 13.
"'Kar at haneggi'sgdil:r?i(bt r(gc?c]ivyﬁ)ﬁnﬁ‘@r é%%ng%gsb%g:l%gcé%?g?&icg gg’?dg S

+-N:octyl |sothE#¥X®ene 35 15. "Goal" is oxyfluorfen 16. "Desnodur W is

_biSK4,4'-diiSQQY&%D%%PH@K?%Béni@ﬁéﬁﬁﬁivent, a mixture of Cg=C,,,

h” . mostly CIO' with a 50% distillation point at 193°C.

il. "Kathon" is N-methyl-S5-chlcroisothiazolone

12. "Dithane"” D~14 is disodium '
ethylene-1,2-bisdithiocarbamate (nabam)

"13. "Karathane" is dinitrooctylphenylcrotonates
(dinocap)
" 14, "Skane" is N-octyl isothiazolone
15. "Goal"” is oxyfluorfen
16. "Desmodux W" is his(4,4'-diisocyanocyclohexyl)
methane
40 17. "Epon 830" is a diepoxide of bisphenol

Using substantially the same processes as given in Examples 3 and 4 abovs, the following additional
examples of microencapsulated target materials were prepared:
45

50

55

Example Active Crosslinker Target Material Cont. Phase
Methylene

80 B acetone Skane Ag (Aqueous)
81 B acetone toluene Ag
82 J! octyl aldehyde Skane Aq
83 J octyl aldehyde toluene Ag
84 J octyl aldehyde Kathon 886 Or (Organic)
85 J octyl aldehyde saline Or

1. J = tris{[cyanoacetyl(ethoxy)s Jglycerol

17




40.....17. "Epon 830" is a diepoxide of bisphenol Using substantially the

sane: processes as given in Exanmppegsgs #3dgf above, the follow ng additional

exarrpl es of mcroencapsul ated target materials were prepared: 45 Exanple

Active Crosslinker Target Material Cont. Phase Methyl ene 80 B

acet one Figure Slilmsteates the cotplibdplreenisl)a bifkide, Kathon 886 MW lfrom microcBbsules prep&8d ONe

t ol uengaccordinggjo §gample 15. [Teg microcapsgext were sdpdeley dem theStoatireous pAsedY air drying) The

oct yl aeleféq]gfd@e bigdisle fremethe migrogapsules was Jnonitored iydthey/folliairgadtyisigue. Kat hon 886 O

(Organi c)Usgg methods pf determu‘mgt ti)? relfagie jedef targgtatdmpeund€xirot. fodnutated materials, e.g.

tri s’( c YAAD Ac gyt pRSTFR %}e'eaten in]tife presqAPc#e 306U & tB cdfibigalrmetute of the

i .l ust PE?F%%S Phé"ecﬂ’ﬁfqnblpf%?fsf éhig Jeqirest the srirrelioeof Kat hioare83Bmivkyndf framithe

mi croc é}?ﬁ Ipsed foped %Fr"é’ﬁ’p%‘@o':%l hiffeasan B3 Afvg|develdped 7 eleand measUrISte™ imvenieh

separ af '§°?‘P tsH BhiP UG (XM WRieE andhiernseparated via giffusiindhrpietheceseof dbllowiger

bi o, d AR ers Wseca §ﬁl°és:"s\/\%¥§‘e??dﬁ|"tsbf*‘éd’ g;rt Rlethe dee sommmynd dedwah dse.
S‘l} se? ra ot deﬁfmm @6‘*? rEé’er PMPFEL 1 Fr Y of ypigeEtulagey Aensl. thup @

for mJI Al d, Al S nohed s cBwaing: s ifr acoEhle ATYC diffesences; between
conpl i cap dw o b ol r&ﬁ?s BREALSS el € HRRrsal i oot At o
S g i i e i e .g:ff i
T el easetieCRIFRAPRC hlfoﬁd?ﬂhé O\k'%e% &GP c:fé) ! ar rvourw reset wev § Ijaéason

we havened@ne! RBRGRh %xffu?ésef%ﬁ?mg@@%”n RBeapiassSitlo

rel easeugh @Eh6IBR b iBHbRIb P B R sdr &%%&Rafh@ta‘é&m‘{: aﬁ‘ondd ous %tﬁeﬁ a
set  of rekudlolr Odistbin € Imoditarddy 6y SarﬁBﬁﬁ@(h@rP@é:erwoﬁ'apgﬁ'ro@s BQB th S
just tihetrated theswlatvepforinBiRzed F&aBitsCoUEMRE N6 toidhsdligh rﬁﬂ Jrc?rW nér s%les

r el, e serepume sasc@ iy toSExaimgle cemrtaﬁettrﬁatalacmttFa(aJsferQJd é!r&erthBf' L3t RPmbARPRET,

t hus- aunewsiapsuisted mragshiglaee trarateered B tiibarb@Fvdir BECratefol 6. Apg/mihinconpar 1 ng al | r uns
to a configeyp,2 dusyraws fifecccanales rdde@severna hiiicldonsitand @d-8,Smint midi@apalelBkdpg@d- | N
order QCBOf%Ek@ Exgreplerdh dnuthie Iveset encapsudapnistirg et mdteziaiedas Qfandiaiiod &1 theBdsevdidt airfe

di sper‘é &tP-9 me/mi/mincwehile urangdpsuléd materal wasArahsidrieo \at & raleoat 7862t mgindminhe shape of a
U i ¥ pl alege ffigitres elepdy diustmter i sentioll raldasacpf tdngst imatetjels onmpefateal by thé phs&drer i s
purrpeo°"E°ﬁ?sough the hollow fibers, at a specific rate, into a reservoir wth
a pres wei ght of water. The target material diffuses frominside the

m.cf ocC ?Jg'ﬁl es into the di sperse aqueous phase, and then through the hollow
Fibgr rre o%ges 'Ior il mraeserw orfuzdystem The accunul ation of the target
mat er| aI AN s%élerra rnc[es g g’l”@‘r‘ﬁ fud phaa f&'ts%elﬂs’%wfsaa‘ﬁ‘ﬁﬂl hyjerishencersyigiediior  at
varlous t| fhf E} coﬁuuus ‘ﬁase | ure 1t|I ustrates the relative,
horhalize opee Sha rgt % ook ) B8 %‘fez AL hor 8'91\2§}“fsf°6rﬁ°'|‘ﬁ'ls(‘,'?%ﬁf sul es
203 pr eparg eg&,coequ&gs Mggp% ﬂ:Es .:Fh cé{:“ f’ %ﬁt Wi RlpseQatiang Eé(n'gft red
At 3a rat e Bf cohbing it tHe ™ trapnsferred
totthe T esﬁg)frd\gahge g?/ a reg!targeto raPa H@ﬁ?rﬁ% ? m n gﬁfaegﬁ'soehl'q'eu's‘t FRf e P

‘cont r ol | edeyr@menmg with 1@ d&htlndénﬁlpﬂé‘se a%é@cfh@ rM'cgve JanBQﬂnH‘tr%f ché‘é?:ﬁ%l v9§1 tﬁé ﬁr@?r ed
accor di ng reatiaxanpbud 2dd solubletohiiSpefsfitin GHACBRALA HG BHJ\J hREQRy Mat

t r{aﬁ;sf er r dd) roagtingntse firsiareacka dompbund witdthe sBdond rdaetide ;muﬂd%'?orm%l ln@nc shells
uneﬁcapsuleacaewlatm teicark pavtidest r ansferred at a rate of 716.1 ng/y

These f iY§reinsthe firstapaciive dompeind dst @ve toh @ndC il sécohd @ective t@@Bendob tri‘eéblfr@e&f ém&rerl al's
encapsul PeRPMBgUnE Heving atdeast tworagtivegeethy@naifumstiodd grdups Perhae@Sor f@ranpicep@ar i ng
in a corfPSRserEeartivac@syinkisgagentpnsper si on of a target material encapsul at ed
in %ns ol 'ieé: E’Bra@%’l‘ie‘lfIthﬁaa?’l‘ﬁ%'l'deéa\'@arﬂbrkfash g acfies) metylérfei feNytiorg gionpd be

conti nuoH (£59 ﬁt 1827 p %@ia‘?‘ré’taér"lahPf theyaqtivg mptylensrresctvmdressdinkingogsitsksedg of a
core phase™o adfesggf‘@t"? B A $959direactve camegyedssed in the continuous fluid
phasep, Ln the presence of a dispersant for the core particles in
t he conap})dgg%b% a@f&é"ézfe' i i 'b(}heé'bsr‘rﬁ?‘ﬂ‘i L NIPPENTL iR EoTRIPGeithile drbell a

fiest reactive conpoun kt'?lor{'s Prep #sol ubl e in the continuous fluid phase;
(€) camy pofds bk (hinlddGin CRIM 1 NWRKSH BRARE SachfeC pn%o&nedai(s'\'tclt%gne%omotldnd Lqat is

e target
react i venawribiasibh@e £brk Snulsion has been prepared by addition of the first reactive compound to the

dispersion of core particles in the continuous fluid phase.

8 4. A process as claimed in any one of the preceding claims wherain the process further includes adding a
catalytic amount of base to the continuous phase.
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'attlve conpound and sol ubl e or dlsper5|ble In the continuous fluid phase;

*—and (d) reacting the first reag cQ und with th mj:

s corrpound to form polyneric she i%(?&%l ating the ﬂmmﬁmtlmﬁuﬂ " erein

';-_:‘_E-f_t he: first reactive conpound is one of and the second Teactive corrpound S

_t he ot hel'-r uQJ 1 |I|ﬁ§trta{$§ he(é cfi\ec? Yo‘enlgatt%‘l ab@ﬁﬁ& fljomn @rgct,ipytﬁesrﬂ?épgaéhene

;,-;..f unct i, f{& KEDI\ pSul é%rwe(éé adi8a A& kN QofTiRbdRY bIRE Y GRGY Y Srhe

" Cr 0SS5 bf% @&da rom u%@ép&h& vial FnorifBRIdHY 1R folfoliRg %@MU“ ey ng at |east

S two act ikganRdibit 8N Getbrihiilgl 1R Alieall AWDSH 1RGSt dMpounds réMR i@GUkiSd imateAdIQ Wlg. 82% or

~-gr eat Qfugé bagyribdidlal Semichs, idebmplicatsieinibe eSnt &6 bbiaeseCdt @Scolididakhdide 80R&

"based pRBudder tHt prhseneip@BdssOfThis heyulrds’ Bk RPatate CHANBL rA@esd CengRRPeURdEe 2. A

... Pr ocesfroiassed torrhui@él domp6unai For this redderd @6 Rave ldevefopsdsi refe@RGhdayRing SySRELIA Ghhics

- conbi wedompduid isheledsad Ged theddradlitah alibther epdrited doditusethr@igv B sétf lleptveed. 50
3. A pigesemdanal Sinted pai of khisi syster, is Weetheiditffusidreoff the Bée copmotridviroaghnpound i s

T "combi haidw \iibbrk, $ihelebsr gedsunamb@s ia@| coaiptred td laecoctont ef emfurmglated chagoubdehuspr epar ed

by addildtiveoreleefe tateeis fdetesninade Barthprviey caomadngnall ues toheecaiirg paw Sliftsrences ketyreen

. parti bdllew fipey setharemonmaliaedous fl ui d phase. 55 4. A process as clained in any

. one of tmerdprrtamake thy mepgremeniya sprsiant Ipyebofiarert awteriplis dispersed intd aepbyeigli@f ng a

.. cat al YEtPc Adieithiibep Fethiade shgre piea Yo PlapRIdHS “}?n%l%@’s“’iS‘C'Ud'"EFheGa’S‘?}ES“%I'Q' Bl

“LoFi dlir &Yatpr ISIH”ﬁ‘g‘Edr %{Pé@ ey pollpy fbgrdy 2t @ 8PeFilif @ivsia o"fre%?"’ﬁif HEY BeresayeiRef 8KEE- My

" from i‘?ﬁ“’c 'f fypes é{%d‘s'& é’l?r Eﬂicﬁ’ﬁapts'de ? dispatse ﬁ“H%°”ﬁ1p&‘? éys'ﬁ}g’bs wer e
_ -separ glfo | er épor stgﬂl hala Iatnoi:r? th éte'é in, the
bi oci §setl’¥0'lr se&el?'e‘ ltsuvrﬁ] ouzé?é aln ormfe eas tho?.'s thi ei@:]\l%from icro I que
.US%"' £ ke >8Fn ol i ‘a of RGO R i Ef mﬁ&" oM
d to

S | a as er\%rr a?glr le
'.COWD' ' Cfﬁg érhu %sgﬁeeécﬁﬂBIIGQEl'&gas %‘F%urﬁfdlc%é 5 ﬁewﬁ ﬁtcrdaéésbhése]p@garwe

pr OdUEJcérdﬂI; id B& m9|56r$ M fhisRaQ &R sbsuldttd fr Eﬁﬂéiérrae&asttaﬁsfé.%@?ortﬂ& teQdhvdt
" r'el eagago.§ RN whilo QH3nchiiBlatdd el AR H 58Tk dh S5 8d | a8 R JF PTHOHYRVmInOr thi's reason

We 2§13V € THESQlgHBE BlodHy ! iRIsPAS thelBARMEd Fifbasty iRt Inthidhhls GRrabdifiicd BYNRYIPEscnt
= rel:eaggebsé.r om the formul ation and then separated via diffusion through a

...set. of hollow fiber dialysis nenbranes. Since a part of this systemis just
.~t:he dchfmsi on of the free conpound through the 10 hol | ow fi bers, all
Z-rel’'ease neasurenents are conpared to a control of unfornulated conmpound,
#Erhas & rAepratasy @r peb@ng dn & gordinuogs thad ehase peaikperfion ofiretargbymaefapencersglaad in r uns
t-0-ia- corspligble caerghel pérfidigscmpedsinget ween hol | ow fi ber sets are nornalized. In
.der t o fAhleeuifisyingnip dkaucantinuats, phasee 8 asged material e formfa @@r%’!ﬂoﬁ&‘?'@ﬁi"&q ofjag

p,e'r sedCoptrhasy o cliscipts ene perficlegagignersedh it e | cnlinpqus diuidsrhese. joption#iy ig MPpe of a
‘i's” pl acBYSINAY ¢f & diRergans e he cern pF’H‘é?su@Fhﬂ&’tt'H‘é’“f@ﬂagﬁé material. 15 Water is
: ffped t théﬁ "E"FRaW'H‘o‘f“? Eﬂi@ef F’B’@P% a fizgt 'e&°‘§’5é8’f"?q“6d f 'é '"S?W%'"éher WIS 1 wit h

Tigipréset. et mat eri al rom
S cr ocaps : gow'fh the' Eﬁ"§ %‘?‘r? %H ';’flf H’d tPf’él‘? 'P?ﬁ“beuﬁ'ﬁ" ‘g‘h@s'hol | ow
“ fiber me %u’f q0d solatle ?'\Pi's j’s ontaius il fon of the target
| mg |rs reactlve com npound wif m)m ngrr% &tl\ga comgoum? oformt[:ﬁ) meric. sehlg I or at
rmLUer I a 0 e al;'tlc

var ousmraﬁshef t% 0 Wbmpdifa & 8he ofFé,mﬁeeseéonulréau% cFheind #a%ro%leaafl YfRer
nor mal i zied cbRgdshd RaviBiIA&0ws Qliivé BloRPBR RiculRl &Q&S%ﬁmwma SManCdcpapsul es
20 prepare&@eaé:@gm.déagsstl.m.@g@gmlaadw The target material was transferred at
" a rate oherdinGhéT@hbint i the obkHpbd HAGAE AP Bhdt Ak dctiv@ tninyBhe WaGtiohd! fepebéred to
t h& r eseiolsoils isadbod 8PAtER gifateb thar thBty e/ ddiive.- mdtiylbdé-Ractivé Lrostshkird fBnttbased
- cont r ol betenadi eaget obthe firstiadGbcindl Bactibk adigpobdAd8, from m crocapsul es prepared
according to Exanple 11. In this case encapsul ated target material was
t r ansd er gdcebo a¢ kieimed Sechioi | whbreia thatist ehctidd Gorbpaonyd 13l dombined with khe targst
unencapswlesisl deforpetheesoreadmulwies it premesfder red at a rate of 716.1 ng/m/mn. 25
Th&®se figures clearly illustrate the controlled rel ease of target materials
encapbulatreRsshys chigep e siaimt 1.pphstains e fict saptye Fompopnd & omined sith e teEpar i ng
in a coffleA’ GfiYr the earey e’ﬁl‘l‘ﬁ%’bhaé RePTs paPaqdoby Rditien pih) irp! Reetiver foAIPOUHCABS I at ed
in i nsoldﬁBq'%"’b%F%feg%‘f'?s "b&PF?’E'P‘é’gs ['}bq’r’fﬂafasl ng: (a) enul fisying, in the
conti hase atar to forma ¢ enul si on conS|st|ng of a
coPe ‘ﬂ o 5 et apa Sl retne S e BB TS R o
phase, Ytﬁﬁﬁ\ow hasq jodhe °° fnuous p
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—-0f , eft her sybsgquentlg seppated ol ahe dogtinabusliisattd.t wo acti ve net hyl ene
groups per nolecule or (ii) an active nethyl ene-reactive cross-|inking

pr es‘le‘nce of a dispersant for the core particl es in the continuous phase 35
~{b) conmbining with the target ma ¢]§6 5 5 fé reactiv, Je’
~insoluble in the continuous fl ui ase; corrbl nin mlﬂ H ous

phase a second reactive conpound that is reactl ve with thé fitrse reac
corrpounds anbrésabsBdcerdig t6llafd BheS bithhe prdteditie cISMB tWhBrdAURe E&Hﬂhtﬂuphﬁ@%hasgqg (d)

zheacting t heirdphsbid fluldameistivayiit Matepahadhaotd bhbdbeand &fe Angbt MaRAd! b GvateRbgARIN
-_form polymeric shells encapsul ating the core particles; wherein the fi rst

reacti ve. canpeussd as labiee i0f any aond dfhie paREdd Elﬁﬁh€tWHéQmCmmlcéfHﬂell farﬁé‘r-.t%_ 26 h|6f
uncti ona

agent ; zi’ndAtm_PePseianCOtdm tarmpunte ¢ffthe brecedingnolbimsdvhla@ini thegtaeget inatarial istanmesioide] ¥ €
met hyl ene Midigidei @ phermagewioglsa qresslinkifg agent forpylyenetd #émé andzh @ udlorB296ye Ipregureat er

- than that of the active nethyl ene-reactive cross-1linking agent based on the

t ot al’™®w8i ghte ¥corekelirnaptigles prigeprachecspreing aanyiope otibenpEoesing . claims iA opeo e @ewdens
cl ai med i ncogPEsitien.1a FAENgeiomPesiienfanraghesive geTRosione 8 msstisrrampesition misiaple dondosih t he
target mat'®Pi°hf PIBEY 6¥PBHE- core enul sion is prepared. 50 3. A process as

cl ai rredgl nAcI a 1 wher ei n first reactive conp ound | s conbined wth
the target orgé 9. adp ;Zo‘:]e g‘FT“{:‘n‘h‘éauﬁ‘o?'e:"'éngeF%’W?ﬁ“gﬁ?"g’ggifa Ay Péﬁ;‘%’?:g%%ﬂsagg on
of the fir, ( W I he
cont i ”U0U§h§lieyét. ereta ?, c%ﬁ Ka r& rasin arbogessrgg m%t? I;ngale(itzﬁi fé?ﬁy S

precedi ng cl ai ns erein the process further includes adding a cat aI ytic
amount RéveBastdne t he continuous phase. 18 EP 0 305 212 Bl 5. A process

accopgling to any one of the preceding clains wherein the continuous fluid

phase i & @rbipad @phEiaratiéd, Waks iuRBYRSde! fidd bdhina! @Y néa'?lgpérgftﬁt G9h SnpHas Sind
t he tar getencapbld danb déy Rrtib@éLdon i QYaH® InSoiubfs, ddi dDPrRAS fos BBpds!caisiEBA: | N any one
of the pr ec egliangmudifat, I"Eﬁn%&ﬂﬁkeﬂcdnhﬁ:e?@f RraBigl dibld Pbdri 16rm8S urd émddsion de coeur
subsequent | yorstitpsr diine (hiseai#) dobe diiQiaftiblﬂBtQiﬁ:reids [detcobur WisPorséds dahsi PSS Buide

_-.accordi ng t corgimip, évemtueiferishtesrp pasadé nun Cdigor¥nt Vdee riitiBuléshae tedug@bnsNBtgadeal i S

a pestici degondinuei | di ci de, a pharmaceutical, a crosslinking agent for

- pol'yneri c f i Ascomhigroaveq lecobtérial eite ahyprepice commed éadid ins@uble dige lzofhaseofiides hel |
-particles pf@¥aeed according to any one of the preceding claims in or as a
~powder conplSs R comhiner § lxpiasy gegtinue ip desixi@ing somrpné efdétie 9l et rérotifysSiis dyrprengier
s:iprast 7% com&%“@?%’ﬁac"hetéﬁtfp'!éb'tBwﬁiﬁf@rﬂb'etq%ﬁ'a@hasa fiyidnepstinue ghposi tion. 9. A

oating, adifesif e 'ei’%'s'f’|R€°m'?!aQ9f"R°SGrf345F'fni‘j’é‘F lecdngeras eerenesé wapH ipeur igmer des

“ Core- sheII WPE'Y'B%"’E?% F@H'eTEﬁes particulgs4§1894%g t o any one of clains 1-7,

rein t g‘%m oa'f‘l Y s pptun compesg aéﬁ?"t BY AYEP d&‘ﬁ‘niﬁ?)@?’t foggtionnetsl udes
Za regetiv Vg e o ‘?fk&t?e&“‘t 8'R BRePsE ﬁ"éC‘tfétaQ'eLt" ﬁ?ﬁ‘t‘é’Pu’%‘F“"?‘ gaptidpagsiom
.'_.'L'._..cr oss Li nki'n ;‘t Rs d9 an gsarr‘teg%tl gue nr%Irnos ; tﬁ{av ndi fcat | ons
50 1 Pr 091@5 tHZ% ?JEE §§XI' é’pr:e |8 t:oT re%a’ctéf \gsaws F:Iau
o | Sper si opg ylb’rﬂa éu a5 Jm rQ%D% %fne%%;fosgs e v ur-gaine
--1-nsol ubl es, qui conprend apes con5|s ant Sl Pler dans | a

.phase @ONPioBaHR, seldh lzﬂ'%tv@’dlc&kbn Cil, RbR Bl Iefd?Jn‘imrcoH\B@seq'@}&lfsésp @orﬁtﬁnecﬂreﬁ'lgtenau

const i t ueeibid atdACprifaadtion memguﬁ déleveparticul es di scretes de coeur dispersees
dans | a phase fluide 25 conti nue, 6ventuellenent en presence d' un

di sper SanProdisls splan td cuénaiatde 1C agrisrioqlaing prainig dmPose ABACNASE contidhs a4 BAHL ner
avec | e neiblérapdsl qoé [iéreulsion ¢ esbuen éEOPPRER Hdb aGdilidn dunsrehigbt@npdsdmatia aphase

- fluite cofitrersirn;deg particales dertzienvedansila pbasp f@gecoatywd.i nue un deuxi eme conpos6

réactif qui est r6actif vis-a-vis du premer 30 conpos6 reactif et
est sol“ubFf@CQﬂe selbrs yoe gudidoaqudales revendishiizsepritédemies, domtdqnal i mocéfdjonmreanaien e
reagir e°‘ﬁ’PéﬁPléﬁ'%mmﬂﬂuea@nq fuaptijcatdtiouped’pop &ese. conpose reactif pour

forner des gaines pol ynbres qui encapsul ent |es particul es de coeur,
ProCédé selon ['une ‘quelconque des revendications précédentes, dans lequel le phase fluide contlnue

est un fluide hydrophobe non miscible & I'eau, et la phase de coeur et le matériau cible sont solubles
dans I'eau.

6. Procédé selon I'une quelconque dos revendications précédentes, dans lequel les particules coeur-gaine
55 sont ensuite séparées du premier fluide continu.
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ou I‘un dos deux conposes reactifs est un conpos6 ay ant au noi ns deux
grooupes fonctionnels -.*. e actif par 13 wmﬂu ,
-Conpos6 r6actif 6tant un agent Egrae g tion reactif v Iw , ﬂjm, IIHS
-methylene actif; et oOla quantité6 du conposant ayant au noi hs dedk dgr olipe
-foncti Qnrﬁbcﬁdé@éléﬁ\’l uﬁ@ﬁué&%ﬁduﬁ dQ@FevénalcgféHé i &S B Goghi ﬂd\f 2 nrla%ZQe g l US
du cel | e gi6riclde 2GEBH irfel dubsidn@d bidcBdg é n\éée?tf & rélictia ymer(u’

par .rappaibu auprmpsd%r do@bBlantiéolBfoeM er et du deuxi eme co 0363 r act|

2. Proc6d6 selon la revendication 1, dans | equel |le premer conpos6
“r6acd i 8. asilisaEndls Phrticibs %Béu@bduﬂbr@dabb@se&iﬁ&ﬂﬁe qRbBHRLAdds FVeltficationdYissddeRed ©
‘coeur. 3.danPbo ok bnt St Oddmp8sitioR VeANEHuB] céfpoditiond 881 SevEBRALR] cdrfbolliidMdREsiveONMPOS 6
~reactif eshpestiohiamadic, cmpdtibade itithg caRbABosHbElishteeTUl Sion de coeur a 6te
‘pr6paree par addition du prenier conpos6 reactif a la 45 di spersion des
parti c@l domdesitooeiarredmnentl adhgsias ee fmasiicl ée caifatags be Jiade, chin@e@dedselafiBuids Une
quelTonqsesutgain pépedasiselan I'wagugitoba®dien teeesndicelimns 1-7.afyuetonipesiton e GalSte@entpr end
en out r e 3hegjve de mastiq dotraliatage vt liania eroulbranrtunpurdsitd téGeubib abactivecride dialiri@ base.
50 5. PI"ES’(FBH‘IS‘°'§'§I36’H lqs'ageres dpuéifculetnn de layésinerréticuialle attivens pr ec6dent es, dans
I equel %F)hase fluide continue est un fluide hydrophobe non mscible a

eau, Paé‘f“ G8%e de coeur et |le mat6riau cible sont solubles dans |' eau.
: ’5Pr1ocgd sel on I une ueI conque dos revendi cations pr6c6dentes, dans
| equel 8 Rstells 5P?f§°f53'"es Zielmgletials fis einer doatispieniches, Ftisiopaseni er
f1 ui de C d | atenal nI |l e-Tellchen verkapselt ist, wobei man | | L] 111!
1111 11 | or °”""“ Fasery g A2y P 'f‘“ g fin Hgli%t‘ mygiert, die aus

ene Kern er ko rli F dph teht w
revgndi cat é@qn%e n@&%%u:%‘ ers1 ﬁ\gﬁ T 321' ie Kerréellchen der d( nu g r?%;;&mntﬁwl ci de,
]l;m ongi ci F mitd §|1 ?a in er kon %IG!"IC enpour
- fil ms pol YABESSse B s,gg,gtm pr 60ur seur de co o I'nco

Utilisatiog R YeP Rdntih frichsh BREMERIRMNE réyk@gaieﬁﬁﬁ QEplLo%mlertuElg rrﬁuoee apgue des
revendi cat deuliven VPSRRI Fektiv AAR I ad4 l@ﬁ\m&@ﬂéhegl{kﬁl %'lcrhlcﬁgr &1 f %t
--congosi ti asmdde rev8tement, conposition adh6si ve conpositi on e masti c,

_conposi ti og) die &ad fradkﬁi@ev%hdamsddrlz%nénl Bdkifon VorbifddRP Ot BilaHy Stymerer

T gvet enment Schalehhirsdeiee; died® HeRfidilton vélRaps@h;f at age ou | i ante, conprenant des

_part i cul esbeil Gie erste Gankiive - \G#bintlufly BALIE6 Csvelte loaklive 'VEIDRdGHD Sbwels @HRedP Ii) sine

e evend| cYarbiotweg Imif7 mindestdna. apeirpidigent metylehdunkiduelibe MGipen PEhBIBIORGE odéleliyTaRt i C,

de ‘al f atidigps methylenraaitiess Yemprrengshiti ést;ubsi ne r6ti cul abl e rdactive et le

e IIIB.I_BJ’I auwetiepie Msnge sliroVerbindyag miit indestene v aflitven, ahétioyentubitionsliele Gluppenesb ne

61..1 cul aMpleklh bezegenauf dgeffesamiogrdqht dde lecsten und/dor fzaibitoe reaktiven Viebisdued. lebva 82ismer

. .e_r si e BPHéSS aly dieiepier dasialsiven mpthgdenmeaktivRo Mernetawngsniitieshen FI ui dphase, wobei
i Zielpaterial in unloslichen Kern/ Schal e-Teil chen verkapselt ist, wobei

PrErdS (- é) Y‘ﬁfagaft nach ANERIYANElr VPRSH B8N Piga e EgaktiveVietbifgengrmitifleny Grelnatelneltmgdeet ner

Kernenul'g i) e%ﬁ?ﬂ'?jf"@'l’“c"s'°’lj'f°€‘b5l?§ ei ner Kernphase aus in der konti nui erlichen

gegleg\%g e?fatq'!ans Pac%i;ert ,OVII' ot el({ CQrgt%lreagﬁl gm\ﬁgr qluwe' Y Ztﬁ@atenal kombmle?t n
kong i nui oo ez uga o o Ve &R '"Qf"@lzﬁra't"%‘tefsﬁf‘ e eemed st e
reakti ve&%/llleirnggn unrgI ﬁ'or‘?ﬁlﬁwdghase h?ﬁ;eﬂ | dfﬁ I konti nui erli chen FI ui dphase

unl oslai chbrhiibn nbh) oifddt HENoKS HeﬁHéheArl rﬁé}%”w’é’ Sn?anefn{'/‘?lerﬂf\'%I t&ﬂér@&#tcfey e

Ver bi ndukgtink@ibteR ipRdsh einél kfaifliséne ngeeg, Bl £akk i ven Ver bi nd ung reaktiv und

in der kontinuierlichen FIU|dphase | osl i ch oder di spergierbar ist; - 25

unds ((8) \rtehr@v ShdB 6iReAK ldel RorN@EdNoRdH Nehsprithe d@bbet WRI k&iindidhiRkd 'F\b%ha‘s’@@% ndung
zur Bi | dutgpipbésy MmtredssssanmlseibadseRidast, urdide KinhieTund ahd ZORBeN:R Wiaars! n;

wobei difiehengte reakti ve Verbindung und die zweite reaktive Verbi ndung

jeweils entweder (i) eine Verbindung mt m ndestens zwei aktiven

met hy#-erMedpfiken rsale binem d@ vepewahepden Atsbréktiel wabdiemar( die Ker@iSthate-TeilcheiB Bhscrailit | ves
methyl erFP@th@N%é(OWQWﬁM‘%W@tsmfltnﬂelbtrenlsit und wobei die Menge der Verbi ndung
mt m ndestens zwei aktiven, nethylenfunktionellen G uppen pro Ml ekU ,
bezogkn VRN echrinegneey aethersrhertien Aaspelicks wolrpi dasedielmatesiat eimPestizid inMsidizid,

Ver bi ndg’f‘i‘gD haghaggutign, oing@EetzprgRPite!dir PalvaergiFipe widy eder eige fakdidse Earbstoffvorstu-

rretsshyl er® Bkt i ven Ver net zungsmttels.

8. Verwendung der nach einem der vorhergehenden Anspriiche hergesteliten Kern/Schale-Teilchen in
einer oder als Pulverzusammensetzung, Beschichtungszusammensetzung, Klebezusammensetzung,
Mastixzusammensetzung, Stemmzusammensetzung oder als Bindemittel- -Zusammensetzung.
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ﬂﬁ;@;@.'.. 2. Verfahren nach Anspruch 1, wobei man die erst i I
.Merbindung mt dem Zi el mteri al r o o . Herst E!‘ Maﬂm I(L'{L!ﬂ
Ker nenul si on kombiniert. 3. Verf r%ﬂﬁﬂgg%F%mspruch 1, wo | 3 " |

..reaktive Verbindung mt dem Zielmaterial kombiniert, nachdemdie _

Kernenulgsi g AL Glls-ZHAAREMEEK-, S6HIE Bddr BHEbMMEFuMRTNRh ARG oftHAiehd SARE efbAN

--j.-"-‘_j-er. Ker nt efdi-andBuche 1 659 helgdstelRd k& RBEHaRUiefihbd, WS dfel BHseHARAS- NGELIE MaStl, t
wor den i St giefhm- ¥&dr BRSEIRoI2ashnRhddelhg hefeaktitésBMBIBELRIIARA oNABID UhCHR Ziehas |

man i m Ver ffRiQevan Rehdemine@aigskiash ioh disabdiehemethiaskarei ne kat al yti sche
~-Menges ei ner Base zusetzt. 45 5. Verfahren nach einem der vorhergehenden

AnsprUche, wobei die kontinuierliche Fluidphase ein hydrophobes, mt Wasser
uhm schbares Fluid ist, und die Kernphase und das Ziel material wasserl 6s-
lich sind. 6. Verfahren nach ei nem der vorhergehenden AnsprUche, wobei man
"di ‘e 'Kern/ Schal e-Tei |l chen anschlie- 50 Bend von dem konti nui erlichen
~erstem Fluid abtrennt. 7. Verfahren nach ei nem der vorhergehenden
Ansprlche, wobei das Zielmaterial ein Pestizid, ein MIldizid, ein
~Pharmazeuti kum ein Vernetzungsmttel fU polymere Filnme und/ oder eine
f.arbl ose Farbstoffvorstu- fe ist. 55 8 Verwendung der nach einem der
vor hergehenden AnsprUche hergestellten Kern/Schal e-Teil chen in einer oder
al's ‘P8l ver zusammenset zung, Beschi cht ungszusammenset zung,

Kl ebezusamenset zung, Masti xzusanmenset zung, Stemrusammenset zung oder al s
‘Bi ndem ttel - Zusammenset zung. 20 EP O 305 212 Bl1 9. Beschichtungs-,
"Kl'ebe-, Mastix-, Stemm oder Bindemttel-Zusammenset zung, enthaltend nach
einen%- der Ansprtche 1 bis 7 hergestellte Kern/ Schal e-Teil chen, wobei
die;ﬁéschichtungs-, Kl ebe-, Mastix-, Stemm oder

Brndem ftel - Zusamenset zung ein reaktives vernetzbares Harz enthAlt, und
-das Zielmate- rial ausgewghlt ist aus Vernetzungsmtteln fir das reaktive
.vernetzbare Harz. 10 15 20 25 30 40 45 50 55 21
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