1. i | MPROVED COATED PESTICIDAL NATRICES ’)<§}
A PROCESS FCR THEI R PREPARATI ON
CONTAI NI NG THEM 5 Certain pest i.cidal ag LNI\HH vat ed by

uktra- viol et radiation fromthe sun. Because

agents are useful for the control of pests and are applied |n ar eas
where they will be exposed to ultraviolet 10 radiation, there is a need for
phot ost abl e conpositions cont ai ni ng those agents. acy-33343 ROy @ ement
ultraviolet inactivation of pesticidal -j-agents, conpositions have been
prepared which contain ultravi ol et absorbers and/or reflectors and a
pesticidal 15 agent. U.S. Patent 3,541,203 describes a protected
Vi rus conmposition for insect control. The preferred conposition

i ncludes a virus, an aCthﬂT’IQO\H‘-IngOQ?ig ﬁ#;’%g M%E‘R?E%Sa pol ymeric
~ binder material. However e preferred
conpositions of U S. Paten®& & : HE By PREBARALQN e of toXic

mat eri al s and numner ous V\BSM@QZOEQPOMQM@AIWEQEﬁM vents thus
maki ng it _unsuitable for commer ci al manufacture _ U S. Patent
4,948, 5867di scl oses a m croencapsul ated 25 insecticidal pathogen. Four

W‘0r09n03p3U|ated(ﬁﬁﬂ%&ﬁﬂ1ﬁé%%§c1dalaa§eﬁbgmaréOlﬂé@ﬁfﬁéﬁédfwy ultra-
phot oi nact i vat n of é&t tktl californica NPV. However, the
mcr oencapsulV 61?88& FORstREt SFR- 0PI HPSF RESFLEAR t he

original actiagdntsipare expdaldr €okothantoghtol WS pdtterdnBhirk HH15E6
discloses a mgthod of RILERALLAY 7h 1 OB0CARSSLEE &b uitraviolet

10 radiation, there is a need for photostable compositions

containing those agents.

To prevent ultraviolet inactivation of pesticidal
agents, compositions have been prepared which contain
ultraviolet absorbers and/or reflectors and a pesticidal

15 agent. '

U.S. Patent 3,541,203 describes a protected virus
composition for insect control. The preferred composition
includes a virus, an actinic light absorbing material and a
polymeric binder material. However, thé process used to

20 prepare the preferred compositions of U.S. Patent 3,541,203
requires the usé of toxic materials and numerous washing
steps with flammable solvents thus making it unsuitable for
commercial manufacture. -

U.S. Patent 4,948,586 discloses a microencapsulated

25 insecticidal pathogen. Four microencapsulated compositions
are shown to decrease the photoinactivation of Autographa
californica NPV. However, the microencapsulated
compositions retain only from 30.7 to 71.43% of the
original activity upon exposure ﬁo sunlight. U.S. Patent

30 4,948,586 discloses a method of preparing microencapsulated
insecticidal pathogens which has numerous steps and is both
time-consuming and laborious. It is apparent that neither

the process, nor the microencapsulated insecticidal




I nsecti ci dal pathogens which has nunerous steps and i s both

time-consunming and | aborious. It is apparent that nei ““H“ h@%ess
nor the m croencapsul ated insecticidal _ L

-2- pat hogens, described in U.S. Bat ent 4,948, 58

satisfactory for providing a product stable to uItraV|oIet radlation.
U.S. Patent 5,560,909 discloses a process for the 5 preparati omof——

i nsecticidal conpositions which requires the nodi fAQ\tI3L 01 7A.1ee 9ghar ge
of a charged polynmer to precipitate t+he polyner and entrap the

I nsecti ci de. However, this process is not entirely satisfactory because
a small anount of the functlonal groups on the polynmer will 10 remain

charged in tpathogghspr degcribedsintVng- iPatentess 948, 586, eas ensipedstuct .

EP 697170- Als@k%%kﬁ%%%r? BEPCEESvi@Ind he PSR AdQble td3h1%Q%k%@1et
pestici dal agents which requires that the coating pol ymer be conpletely

di ssol ved and@afiRERCRdj usts the pH of 15 the coating solution to attain
such dissolution. yg.s. Pakentusatebyososusiséissad W imrodadiors s of the

doo! 120l cebr g0t 8 10h, 4, SSLL 10 B0l WIELse LOSULIL TR Becns hhac e
process oditfieapiepavdt tha chargeoaf el qiestger] gallymetr ito, whi ch
b 00635, COTPELRESD BB SRE" LA AL RS OS5 VLS snaec kU 19 2
However, this process is not entirely satisfactory because
a small amount of the functional groups on the polymer will
10 remain charged in the final product, resulting in a less
efficacious product.

EP 697170-A1 discloses a process for the preparation
of coated pesticidal agents which requires that the coating
polyvmer be completely dissolved and which adjusts the pH of

15 the coating solution to attain such dissolution.
Unfortunately, such dissolution reduces some of the
desirable properties of the coating polymer, resulting in a

less efficacious product.

20 . The present invention comprises an improved process
for the preparation of a coated pesticidal matrix, which
process comprises: a) preparing an aqueous mixture
comprising a pesticidal agent, a pH-dependent polymer and
water; wherein the pH of the agueous mixture prepared is

25 Dbelow the solubilization pH of the polymer; and b) drying
the agueous mixture to produce the coated pesticidal
matrix. The aqueous mixture optionally includes a
plasticizer, an ultraviolet protector, an activity. enhancer
and/or a glidant thus resulting in their presence in the

30 coated pesticidal matrix. Preferably, the pesticidal agent
is a particulate chemical insecticide or a viral, bacterial
or fungal insecticidal pathogen.



wat er, wherein the pH of the aqueous m xture prepare\“TENZB‘*be+eMFLhe
sol ubilization pH of the polyner; and b) drying ThigRheq gggg m xture to

produce the coated pesticidal - matrix. The aqueou Gﬁally

i ncl udes a pl asticizer, an ultraviolet protector enhancer
and/or a glidant thus resulting in their presence in

pesticidal matrix. Preferably, the pesticidal agent |s a partlculate

chem cal insecticide or a viral, bacteri al or fungetyd3imseedici dalos

pat hogen. -3- -3 - The
present invention also conprises wettable powder pesti ci dal

conposi tions which conprise coated pesticidal matrices, together with

suitabl e carriers.The presentThavenesent al aveadmpni $eis twetrt ol peeten

met hod for gafe %‘éarigctoﬁgosgé&gﬁé' wﬁ?&%r%%é’i:f% p@é&t&?ﬁ deSidiGshe

appl i cation a At X rocess nt’ion.
1t is an obj eetrdiceshe tpgesbar wmvbnsubhabtﬁ;ﬂqmmxﬁrs a coated pesti ci dal

matrix which retaify Hiedes &ﬁ%ﬁtlganQPéﬁéfeéor%ri% COahd dih POt yTer and
thus retains a significant anpunt of its_original pesticidal activity

af ter expésuﬂ%m%§9WHn9r§h@|6P§PdP§H|§PPBﬁ°1 of a pesy (comPLH NG FHsh) ect of

the present iagpaAlda®ionOof a PREYifEmade i BRI eWe bisessas off ahilde
preparat|on Qf a %]ated 15 pesticidal matrix under mld conditions which

avoi d FAti'6R -of the pesticidal agent. Qt her
obj ects of thls i Mitents @m wbljleche ofippheeptesent hoseestkidn b providd he art

fromthe fol | oWNG Ae3eELRL A0 12Ade e FRPENUEL ains the desirable
10 properties of the coating polymer and thus retains a
significant amount of its original pesticidal activity
after exposure to ultra-violet radiation.
It is also an object of the present invention to
provide an improved process for the preparation of a coated
15 pesticidal matrix under mild conditions which avoid
degradation of the pesticidal agent. Other
objects of this invention will be apparent to those skilled
in the art from the following description and the appended

claims.

20 The improved process of this invention comprises:

a) preparing an agueous mixture comprising a
pesticidal agent, a pH-dependent polymer, optionally a
plasticizer, optionally an ultraviolet protector,
optionally an activity enhancer, optionally a glidant, and

25 water, provided that the pH of the aqueous mixture is below
the solubilization pH of the pH-dependent polymer; and

b) drying the agueous mixture of step (a) to produce a
coated pesticidal matrix.

Advantageously, it has been found that coated

30 pesticidal matrices, prepared from a pH-dependent polymer
without converting a substantial number of free carboxylic

acid groups in the polymer to their salt form, retain a



cl ai ns. 20 The inproved process of this |nvent|on conpri ses:
a) preparing an aqueous m xture conprising a pes l§:$h§aIHaag@mR¢p1a@ed

pH dependent pol yner, optionally-a pl asti ci zer,

ult¢raviolet protector, optionally an activity enh ﬂﬁﬂﬂly a
glidant, and 25 water, provided that the pH of the aqueous s bel ow
the solubilization pH of the pH dependent pol yner; and b) drying

t he agueous m xture of step (a) to produce a coat CYpSst34S dal. 6nedtsr i X.
Advant ageously, it has been found that cokted 30 pesticidal matrices,

prepared from a pH dependent pol yner Wi t hout converting a substanti al

nunber of free carboxylic acid groups in the polynmer to their salt
form retai nhigh percentage of their original activity after ezposure hi gh

per cent age Oftot 08k aQiblbBakadht Voi Yard v RAHHE resildalll blcavhaket

radi ati on and have greater residual, K activit corrpared to coated
pesti ci dal a&@ﬁpérﬁgeﬁﬁr eaab§ tﬂ%Stl‘:l‘i‘%]atar%F’dltﬁf &b b8 in EP

697170- Al. Tl&aaltﬁﬁt_;apﬁcocésprdé@@ﬁlmmlmsm:nn-sxmy [THev iitist@n&n agqueous
m xture wherein the

5 B e bel qg D} sol ubi atlondgﬁou tl %
dependent” poPyRsFSs accomp lﬁﬁsctﬁ) Y2 PHE T AT Rt AES TSt TEREY Svent i on
preferably cetmeresa abeupHlisob&Déw byhevesahtbidfizmtli®npedt iodi dhle pgent, nore

preferably ahaut 3che ggi/g,@(gryvei ght of a pesticidal agent. They
preferably COTT%I‘ISE about to ) ] .
The coated pesticidal matrices of the invention

preferably comprise about 1 to 50% by weight of a

10 pesticidal agent, more preferably about 5 to 35% by weight
of a pesticidal agent. They preferably comprise about 5 to
50% by weight of a pH-dependent polymer, more preferably
about 10 to 45% by weight of a pH-dependent polymer. They
preferably comprise about 0 to about 25% by weight of a

15 plasticizer, more preferably about 0 to about 25% by weight
of a plasticizer. They preferably comprise about 0 to about
30% by weight of an ultraviolet protector, more preferably
about 0 to about 20% by weight of an ultraviolet protector.
They preferably comprise about 0 to about 75% by weight of

20 an activity enhancer, more preferably about 0 to about 45%
by weight of an activity enhancer. They preferably
comprise about 0 to about 15% by weight of a glidant more
preferably about 0 to about 10% by weight of a glidant.

In a preferred embodiment of the present invention,

25 coated pesticidal matrices prepared by the process of this
invention comprise about 1 to 50% by weight of a pesticidal
agent, about 5 to 50% by weight of a pH-dependent polymer,
0 to about 25% by weight of a plasticizer, 0 to about 30%
by weight of an ultraviolet protector, 0 to about 75% by

30 weight of an activity enhancer, and 0 to about 15% by
weight of a glidant.

More preferred coated pesticidal matrices prepared by

the process of this invention are those comprising about 5



50% by wei ght of a pH dependent pol yner, nore prefer b about 10 to

45% by wei ght of a pH dependent pol yper. They Flse about
0 to about 25% by wei ght of a 15 pl asticizer, nore ut 0 to
about 25% by wei ght of a plasticizer. They pre e«about 0
t o about 30% by wei ght of an ultraviolet protector, nDre preferably
about O to about 20% by wei ght of an ultraviolet protector. They
preferably conprise about 0 to about 75% by wei ght of A29-333agt 1vi. 6y 98
enhancer, nore preferably about 0 to abow- 45% by wei ght of an activity
enhancer. They preferably conprise about 0 to about 15% by wei ght of a
glidant nore preferably about 0 to about 10% by wei ght of a glidant.

In a preferred aibody meeiglof ¢dhen peesteintidalvegensn, abbutodbetlopdssdi bydal

matrices pre byt iany.ent.i C riy.se lto
50% by e, ghiCHits Shet REapsenadty pliimer, O"YETEbE"ASR by aRGHE
pFLdependentOﬁo&ynba5t1012©rtd)dbbuﬂxzﬁ%ﬁwﬁ Wi gedgbt prﬁast|C|zer 0to

about 30% 1Py, ¥ebgbt ;%to@ébeafr@nea eatbo%ou@@tg/s, wglbatag@uan 5% by 30
wei ght of an activity ancer, and O to_about 159 ght of a

glidant. ? aCthlRﬁr%n%@%ﬁ%Fféﬁu%dbﬁédaﬁ§§F1éP&aPYnHFFFBESOSrépared by
the process gii@lhe.invention are those conprising about 5

REPLACEMENT SHEET c . eho 35% by
wei ght of a pesti EP8aPTAGRIE mi¥bire F (i 1°”v\/5‘ia§’h€°e fra

pH dependent upbhy nany ébmvemﬂmmnanEﬁmhmgNquMMlque whighpha3owsi kbe, 0 to

st 560 oG el o gl BBy 0 U shach i
J 10 and a blndlng film 1n31de, of the matrlx partlcles

Preferably, the aqueous mixture is spray dried or air
dried. The coated pesticidal matrices of the present

invention preferably have a particle size less than about:
20 pm, and, more preferably, have a particle size of about

15 2 pum to 10 pm.

Pesticidal agents suitable for use in the present
invention include chemical and biological insecticides,
acaricides, nematicides, fungicides, herbicides, and the
like, and mixtures thereof. In particular, pesticidal

20 agents which are subject to inactivation of their desired
activity by ultraviolet radiation are preferred pesticidal
agents for use in this invention.

Chemical insecticides include, but are not limited to,
arylpyrroles such as chlorfenapyr; amidinohydrazones such

25 as hydramethylhon; hydrazinecarboxyamides such as those
described in U.S. 5,543,573; 1,4-diaryl-2-fluoro-2-butenes
such as those described in EP 811593-Al, including 1-[1-(p-
chlorophenyl)-2-fluoro-4-(4-fluoro-3-phenoxyphenyl)-2-
butenyllcyclopropane, (R,S)-(Z)-; '

30 1l-substituted-2-(nitromethylene)imidazolidines such as
imidacloprid and 1-({6-chloro-3-pyridyl)-2-(nitro-
methylene)imidazolidine; phenylpyrazoles such as fipronil;
and the like, and mixtures thereof. The chemical



gl i dant . The aqueous m xture of this invention-nay be dried-

usi ng any conventional drying technigue which allows the pH dependent.
polymer to forma coating filmon the outside, 10 angsiedta5'8icng HCL({T'I
inside, of the matrix particles. Preferably, th reis
spray dried or air dried. The coated pesti ci dal mgﬂﬂmﬁuﬂl ll%e pr esent
I nvention preferably have a particle size | ess than errjm
and, nore preferably, have a particle size of about 1%ac®-i¥43 mt.c 1B

[err]m Pesticidal agents suitabée for use in the present
I nvention include chem cal and bi ol ogi cal insecticides, acari ci des,
nemat i ci des, fungicides, herbicides, and the i ke, and m xtures

thereof. |n pasectulcadespest tbidainénagent swidn cin @l iglibjesnt, to
I nactivati ongq_j éé&‘%lbr yd‘?l%‘v%eg gaft%iévéﬁ/e ritd r@d"c%aq;u{ga%@tl'e%% are

preferred pe I n_t

Cheni cal ins |ag’é°é1 G r]rgl eanﬂutm‘é?% ot ‘?lr"'?"??]tye'd\i'taove a pagtiicl Sdizss
such as chl ordfferayut; 0ami gmnebydramones such 25 as hydranet hyl non;

hydr azi negar boxyam des such as those described jn US. 5 543, 573;

1, 4-di ar yg 2-f 1 uork: %F@H*e§nsec‘:%ﬁ&ﬁe§s“t‘ﬁi & bt et 3 hhEPdsEad A1,

I ncl udi ng 1- k&m(@enetlcally modified varletles of 1nsect biological
chl or ophenyl ) - or.Q-4- or 0- 3;

£noxyphen | ) -
butenyl]cycléﬁ?ﬁﬁ? ag@ﬁt )SFEE as 61 a éﬁ%ge S/ bacter1al
1- subst i t ut egpahogietisonmently Fengil npatlzogénts nesvistach ;aeszhogensnsdwamei d and

O ool st lihicdual! bR virusE PE IR Ulllassitiea

phenyl pyrazol es suc proni | ; m Xt ures
The chenil@a] insect v1ruses such as gonad specific virus (GSV).

The DNA viruses include double stranded enveloped DNA
viruses such as (Subfamily, then species) Entomopoxvirinae
(Melolontha melolontha entomopoxvirus), and Eubaculovirinae
(Autographa californica MNPV; Heliocoverpa zea NPV;

15 Trichoplusia ni GV), as well as double stranded
nonenveloped DNA viruses such as Iridoviridae (Chilo
iridescent virus) and single stranded nonenveloped DNA
viruses such as Parvoviridae (Galleria densovirus).

The RNA viruses include double stranded enveloped RNA

20 viruses such as Tbgaviridae‘(sindbis virus), Bunyvaviridae
(Beet leafcurl virus) and Flaviviridae (Wesselbron virus),
as well as double stranded nonenveloped RNA viruses such as
Reoviridae (Corriparta virus) and Birnaviridae (Drosophila
X virus), as well as single stranded nonenveloped RNA

25 wviruses such as Picornaviridae (Cricket paralysis virus)},
Tetraviridae (Heliothis armigera stunt virus) and
Nodaviridae (Black beetle virus).

The Subfamily of double stranded DNA viruses
Eubaculovirinae includes two genera, nuclear polyvhedrosis

30‘ viruses (NPVs) and granulosis viruses (GVs), which are
particularly useful for biological control because they
produce occlusion bodies in their life cycle. Examples of
NPVs include Lymantria dispar NPV (gypsy moth NPV);



[ nséct i cides of this invention, when in solid form preferably have a

partitle size prior to coating of |ess than about 10 [err]m and, nore
preferably, have a particle size: of about 0.1 © gedm 5

Bi ol ogi cal insecticides include all naturally occurf mi netically
nodi fied varieties of insect biological control s viral

pat hogens, bacteri al pat hogens, and fungal pathogens. Viral pathogens
sui tabl e for use include DNA viruses, RNA viruses aog-30%4RssT f6 38 10

i nsect viruses such as gonad-specific vitws (GSV). - The DNA viruses
I ncl ude doubl e stranded envel oped DNA viruses such as (Subfamly, then
speci es) Entonopoxviri nae (Mel ol ont ha nel ol ont ha ent onopoxvi rus), and

Eubacul ovi ri ragograghautaedidigraical NP¥s nseah MNPV 8 ¥RETRRIoy FHeEFRREINPY; 15
Trichopl usi a gy I bl Ubl¢ SLERASedys . aMl® wiasd .DNA
vi ruses such p%'lsmﬁli) (fcb)@q?rv\i,\?aé ?%ﬁllg?o Le, %‘rllahgescen't Vitusy and singl e

3 g
stranded nondHRIARNE BRAciferg NEYedcsleRY akotRey NFY) da®PqdRie%g a

densovirus). 1ittoralis!MevRNApddopeesa Fehyipedayiey staandsch anvel oped RNA
20 viruses such, as T?\&av.l ri dae grsb@dbl S .V rus%, B ggayl ri dae ( Beet
Leafcurl o1 r (RTARFFREN Y HATESE TAVBEEEFBFER N1V usSHOTIStOREYEA | as doubl e
stranded nonefunel fepechaRINEWI TusSetoplalhiasni NPWReoNél ioeevd £ raga MRV Vi r us)
and Bi rnavirida }%gos i.d_a g_vir s% as. wel | ingl e stranded
nonenvel oped arﬂ@ hvj' ﬁg%é‘s? glﬁlCPlIP $ _?’Péo %%v?}]f%lée ?’éﬁ% % ?ptzr%\?sysi S
Vi rus_) . Tatalade iQval a H@doaeﬂﬂs @v i geddl snamoth _rCH\é)), aferis
Nodavi ri dae (@'aasg:]ckéeee@\}e, \ﬂrrilt’:ﬁbplufig ni oyNeaHbEam | Yoo w,bllg.l%*:ffaapded
DNA viruses Eubacul ovi ri nae Tncludes two genera, nuclear pol yhedrosis
30 virusd€ (NPRSTRIREtGIdRuCYsi(Indirnseeat Greth) wand e likeparticul arly
useful for bimls@iled FORhEBMoPBRAYSLULEEY (EPVSs PrIGEIOME IsisHpdi es in
their life cycle. Ex%rrpl es of NPVs i n¢l ude Li/mantrl a di sépar NPV (vgypsy
moth NPV); melolontha EPV, Amsacta mooreil EPV, Locusta migratoria EPV,
Melanoplus sanguinipes EPV, Schistocerca gregaria EPV,
Aedes aegypti EPV, Chironomus luridus EPV, and the like.
15 Bacterial pathogens suitable for use include, but are
not limited to, Bacillus thuringiensis, Bacillus
lentimorbus, Bacillus cereus, Bacillus popilliae,
Photorhabdus luminescens, Xenorhabdus nematophilus, and the
like. Fungal pathogens suitable for use include, but are
20 not limited to, Beauveria bassiana, Entomophthora spp.,
Metarrhizium anisopliae, and the like.
ACMNPV E2 is described in EP 621337, and co-pending
U.S. Serial No. 08/009,264, filed January 25, 1993, which
is incorporated herein by reference. AcMNPV V8 and
25 VS8VEGTDEL are described in U.S. Patent 5,662,897 which is
incorporated herein by reference. V8vEGTDEL-AaIT is
described in EP 697170-Al1 and co-pending U.S. Serial No.
08/322,679, filed July 27, 1994. AcMNPV Px1l is described
in co-pending provisional U.S. Serial No.60/084,705, filed
30 May 8, 1998, which is incorporated herein by reference.
Herbicides suitable for use in the present invention
include chemical and biological herbicides. Chemical

herbicides include, but are not limited to, dinitroanilines



-7- Aut ographa californica NPVs such as V8vEGTDEL V8vEGTDEL-

Aal T,” AcCMNPV E2, AcMNPV L1, AcMNPV V8, and AcM\PV HdmsgmaHu

falcifera NPV (ceI ery | ooper NPV); Spodoptera

Spodoptera frugi perda NPV; Heliothis 5 arm gera SI cae
NPV; Chori stoneura fum ferana NPV, Trichopl usi a I | ocover pa
zea NPV, and Rachi plusia ou NPV, and the |ike. Exarrpl es of GVs

i ncl ude Cydi a pononella GV (coddling noth GY), Pierisacy-33Baas3iizcgestV,
Trichoplusia ni GV, Artogeia rapae GV, Rgedia 10 interpunctella GV (Indian
meal nmoth), and the [iKke. Exanpl es of entonopox viruses (EPVs) include
Mel ol ont ha nel ol ont ha EPV, Ansacta noorei EPV, Locusta mgratoria EPV,
Mel anopl us ssngli as peen@metischirstagsktgd fgnegdina ERVdazolinedes aeghpt i
EPV, Chironogys; ﬁgﬁéf&%?&%“ﬂlﬁggg&dﬁil'ﬂﬁazé“éthagenzBﬁ%EEQHal1ﬂ§£gﬁgfns
suitable for use 1nc L limte Baci |

t huri ngi ensi 3MapaRex| a_d imazagig inhadeacetaailides: shehsaspasprber

IOQEI Il ae, lmeteﬁgémbabcwdlmﬂwﬁﬂf 52 amln@tctiﬂ&abgut& nafgt ﬁﬂﬁthfléfls anfl Ej he
i ke. a atoenss or ncl.u u e no imte
to, Beau:}g Rﬁﬁgg anas ui]?%’rﬁ?;h Cs‘éﬁ’ féﬁt'ap}lh ?Fﬁrﬁ‘ﬁﬁl sopl i ae,
and the i kellmlted to, ABMNRL EAatogiesc rsluhﬁﬂaanaEDaﬁ-Zjﬂa},zaand co- pendi ng
U S. Seri al / 9 I Janu 9 , S
i ncor por at edp‘lgggel nggy (?et%kteénclgq(e %l{ﬁ/%\’lg( é%ghe%\?EGTDEL are descri bed
in U S Patent 5 ﬁBEDegéndhmt:rpmlymers imddabdeatiod kseeiln bher ptesente.
VBVEGTDEL- Aa i eri al
$Avk 101? flx?c?jf\ﬁ %e{ﬂ)l e%gg%?ﬁkc pa @Qgeﬁi?lg?@g Egsyl§1ﬂ.§

No. 08/ 322 679 MNPV Px1 1s descri
co- pendi Hy pbéim@.%h@mt P, 5 Sor i sicNG s Gtbg4, POSYLRERéBCBBacKEY1g, aqy@s

whi ch Itshl ncedsp@wﬁ\@ﬁlshaita@&mylbxnét&fa%lr@rl%&e/methacryllﬂeg Ebigades suitable for
use in e pres I nventli I NC e C 1. Ol O
her bi ci des. ﬂf%‘ﬁ S m?‘l‘gt?aocf@’ Cr%/ﬂﬁé?lnbuf"cﬁ?’iaﬁﬁ(mﬁ%ied to,

di ni troani | imeshacrylate copolymers and the like, and mixtures thereof.

Preferred pH-dependent polymers include ethyl

15 acrylate/methacrylic acid copolymers particularly those’
wherein the ratio of free carboxyl groups to esters is
about 1:1 (Eudragit® L.30 D, solubilization pH > 5.5,
available from Rohm Pharma GmbH, Weiterstadt, Germany; and
Kollicoat® MAE 30 D, solﬁbilization pH > 5.5, available

20 from BASF, Ludwigshafen, Germany), methyl
methacrylate/methacrylic acid copolymers particularly those.
wherein the ratio of free carboxyl groups to esters is from
about 1:1 to about 1:2 (Eudragit® S100, 1:2 ratio,
solubilization pH > 7.0, available from Réhm Pharma; and

25 Eudragit® L100, 1:1 ratio, solubilization pH > 6.0,
available from Roéhm Pharma), methacrylic acid/methyl
acrylate/methyl methacrylate copolymers particularly those
wherein the ratio of methacrylic acid, methyl acrylate and
methyl methacrylate monomers ié about 1:5:2 to 3:7:3

30 (Preparation 4110D, 1:6.5:2.5 ratio, solubilization pH >
'7.2, available from Réhm Pharma), and mixtures thereof.

The pH-dependent polymer should be essentially

- insoluble below about pH 5.5 to prevent premature release



such as pendinethalin and trifluralin; imdazolinones such

| mazét hapyr, imazaquin, imazanethabenz-nethyl, |nazapﬁh8$wﬂihsﬁam acedAnd
i mazapi c; hal oacetanilides such as al achl or, netol
propachlor; and the like; and m xtures 5 thereof. Bi oI des

I ncl ude, but are not limted to, fungal pathogens suc as a laria
higginsii, and the |ike, and m xtures thereof. pH—Dependent

pol ymers suitable for use in the present I nvent i orAdA3BAS 1. \818I8s
which are essentially insoluble 10 bel ow&bout pH 5.5, such as et hyl
acrylate/ methacrylic acid copol yners, nethyl nethacryl ate/ nethacrylic
acid copol yners, nethacrylic acid/ nethyl acryl ate/ nethyl

met hacryl at eofopblypestiandet fhehiKee cvaked astds itdedr eeftrix isPreferred
pH- dependent pahy g &0 BREUSBCGEYE dSa0 Y1 aheldgiathy! WheRCifieCopol yer s
particularly rern the ratio of free carbox groups to esters
i S about pesticEdatagpent 39 @ Lesediicida. dhepmH epe@ dent gayail abl e
from Rohm Phacigmi @%bﬁs bkerabddtso B T@ME 3 enviedinentodis ehe] MAE 30
D, solubilization 5, avaijlable 20 from BASF, Ludw gshafen, .Germany),
net hyl néPﬁ&EFy?a?BFnﬁ?hE’&??lF S R L Rgent Hay; R 2Ry itNose
vvnergi n the ﬁ:&tl.bgs@fi trem Chébﬁda/ﬂ:e@rp&mdma&lshmmﬁ fl‘mmferababout 1:1
to about 1:2 (Eudragit S100, 1:2 rati sol u at_hon

avail abl e fr &R ?il gﬁﬁ%? ntaﬁﬂ E’%H?%lgq T 0 R ¢ fp PRO; ug PH 7

sol ubi lizati e pHsure Ohat thavpestbtbdd riomReEdnlPhaeieasedetibatchel i c

aci d/ methyl ;. %n¥ ﬁg g/ methyl methacrylate copolyners particularly those
wherein the Fatio thacrylic acid, nethyl acrylate and nmet hyl

net hacr yl@t e nonofsr & Meéﬁﬁﬁﬁdlelﬂbgd%@elxt 78 the ‘process of this

invention, the methyl methacrylate/methacrylic acid

copolymer is partially solubilized with base to reduce
agglomeration of the copolymer particles prior to drying.
However, it should be understood that the amount of base

15 added is well below the amount required to fully solubilize

| the copolymer. Typically, less than about 10% of the free
carboxylic acid groups of the copolymer are converted to
salts. Bases suitable for use to partially solubilize the
methyl methacrylate/methacrylic acid copolymers of this

20 invention include ammonium hydroxide, alkali metal
hydroxides, alkaline earth metal hydroxides and the like,
with ammonium hydroxide being preferred.

Plasticizers may be used in the process of this

invention to reduce the minimum film forming temperature of

25 the pH-dependent polymer. Plasticizers suitable for use in
the present invention include any of the conventional
agents known in the art such as poiy(ethylene glycols),
poly (propylene glycols), diethyl phthalate, dibutyl
phthalate, citric acid esters such as triethyl citrate and

30 the like, castor oil, triacetin and the like or mixtures
thereof. Preferred plasticizers include poly(ethylene
glycols) having an average molecular weight of about 1,000
to 10,000 and triethyl citrate. .



30 (Preparation 4110D, 1:6.5:2.5 ratio, solubilization pH >
avai | abl e from Rohm Pharna), and mi xtures thereof. sSheetHéUh%enR lac

pH dependent pol ynmer shoul d be essentially i ns pH 5.5
t o prevent  premature rel ease lll mn‘ llp ,
-9- of the pesticide when the coated pesticidgl plied

to the locus of a pest. In addition, when the pesticidal agent is an

i nsecticide, the pH dependent polynmer is preferablACB6iidd3® Ih .98
environment of the 5 insect's gut so tRa0-the pesticidal agent may be
readily rel eased fromthe coated pesticidal matrix. Preferably, t he
pH dependent pol ymer shoul d be sol ubl e above about pH 7 to ensure that
the pesticide is rE&diawioletepsrotierhorfemay bengeed’ kngihe myesent | p g

preferred errtl?xdz'e?i%'ibn()ftot ?f%dﬁ&@cﬁﬁé ﬂﬁoé@iéactlvalﬁ‘&ﬂtdﬁ%hé W staldival

met hacryl ate/ net hacrylic acid olymer is partially solubilized with
base to redudgent. a\é FSﬁ*EF&%FBnPB?t?%‘éO%p?}F%ﬂi?lepaﬁfﬁ a8 imslorde o
~dryi ng. Moweweioliet abeukBebs amnd el Bt oeidhed rndfl evvuny oaf base 15

gggg?ylmi\r T?legéll(%l thﬁ§§§°¥ggnﬁ§g’g%{’le‘gb%)9 o%}y?” Sr(rjslag&dudgearvﬁgiﬁui % acid
groups of th&oxmsolofmearkos, convlragdcadoon blatk s(ciBagemlui t abl e for use
Lo oot L1 gLkt e BF IR P b pR e O
hydr oxi des, dICHASORB eHVOh aueidlablelr Oxdn <y tawd mdelsnnw—s. Wesfi t h ammoni um
2]}"1: ﬁi('sde be'P'&QeE’.fs%fnerN%Q Jersey), 2 asdi)dfs:s MBI di8RMNZd JHG RIOCESS
10 (CYASORB UV24, available from Cytec Industries), 2-
hydroxy-4-acryloyloxyethoxybenzophenone (CYASORB®IIV2098,
available from Cytec Industries), 2-hydroxy-4-n-
octoxybenzophenone (CYASORB®IPV531, available from Cytec
Industries); dyes, such as congo red, malachite green,
15 malachite green hydrochloride, methyl orange, methyl green,
brilliant green, acridine yellow, FDC green, FDC vellow,
FDC red, and the like. Ultraviolet reflectors include
titanium dioxide and the like. Preferred ultraviolet
protectors include carbon black, benzophenones, dyes and
20 titanium dioxide; with titanium dioxide, carbon black,
cYASORB® UV9 and CYASORB® UV24 being most preferred.
Activity enhancers are used in this invention to
enhance pesticidal activity of the pesticidal agent.
Activity enhancers suitable for use in this invention
25 include fluorescent brighteners described in U.S. Patent
5,124,149 and stilbene compounds described in U.S. Patent
5,246,936, both incorporated herein by reference. 1In
addition to enhancing pesticidal activity, the stilbene
compounds also provide some protection from ultraviolet
30 radiation. Preferred stilbene compounds are the analogues
of 4,4'-diamino-2,2'-stilbene disulfonic acid, namely, a
Calcofluor White (available from Sigma Chemical Co., St.
Louis, Missouri) such as Calcofluor White M2R, Calcofluor
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pH dependent polyner. Plasticizers suitable for the pr esent

i nvention include any of the conventional agents -%mhaﬂt such
as- pol y(et hyl ene glycols), pol y(propyl ene glyéol halate,
di but yl phthal ate, citric acid esters such as:tr and 30
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Preferred plasticizers include poly(ethylene gIychgQ-iggqguhqugy@rage
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Utraviolet protectors may be used in the present I nvention to reduce
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suitable for u i ncl ul.t ravi gl et orb s ul t

reflectors or® s@ Es taﬁ’gr%gﬁ ?F?ﬂvﬁ% %%Jf%aérs’ é\qi goer\?ah i ous

forns of carUhnuuadmhnaa)cambhnablBéancophocoEBH, Blandeplrap&Rihes, such

as 2. dr oXY s ARIGRUP URODIER0N Can [ubEIABEES] AL letdbeyild abl e from
st Kg er sey

Cytec Industr| es, Pat er son

2,2 -di hyéro@tﬂb@t%&w@ﬁmnéﬁellemecﬁm@m@f@ﬁmonﬁm Eiedl e from

Oytec | ndust S, Tharlotedr fky¥th- @awhwwxy@éﬂoasybmﬁmﬁ@mﬁ]@mCYASORB

Uv2098, avallable fromCytec In tri dro
D enzop e X St (aviiaabl oL Eabh o Sroles SiegiGie corp.

| ndustries); cchaslots:m:,h Nag-thongeoléfla) mehanhas eLgm@@shoﬁms,rrHJ.andrd;ﬂmxgr een
hydr ochl ori deBSéret h %ar}g%’KB”e}_.Q}ﬂl B%flglgnPAB de%b'%l | léalgﬁo acridi ne
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yel | ow, FDC green, | OW, e’ I1Ke. raV|oIet
refl ect ol |rkﬂvﬁkiable from Mobay Chemicals) such as Phorw1te AR,

Phorwite BBU, Phorwite BKL, Phorwite CL, Phorwite RKK, etc.
and the like. Blancophor BBH, Calcofluor White M2R and
Phorwite AR are the most preferred stilbene compounds.
Glidants may be used in the process of this invention
15 to keep the dried, coated pesticidal matrix particles from
sticking together. In addition, the glidant may also
provide some protection from ultraviolet radiation.
Glidants suitable for use in this invention include talc,
magnesium stearate, calcium stearate, calcium sulfate and
20 the like or mixtures thereof, with talc being preferred.
Other compatible additives such as preservatives,
stabilizers {trehalose), anti-foam agents, anti-mold
agents, anti-fungal agents, anti-bacterial agents and the
like may also be included in the matrices of the present
25 invention. Clearly, anti-fungal agents and anti-bacterial
agents generally need not be used when fungal pathogens and
bacterial pathogens, respectively, are used.
The compositions of the present invention may be
wettable powders comprising one or more dispersing agents,
30 one or more flow enhancing agents, one or more bulking
agents, one or more wetting agents and/or one or more pH-
modifying agents. Such wettable powders preferably
comprise about 2 to 15% by weight of a dispersing agent,



titaniumdioxide and the |ike. Preferred ultraviol et protectors ~ protectors incl ude
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suitable for use in this invention 25 include fluorescent brlghteners

described in U S. Patent 5,124,149 and stil bene c@@Powdd3dagcrbi.9€d i n
U. S. Patent 5,246,936, both incorporded herein by reference. In-
addition to enhancing pesticidal activity, the stil bene conpounds al so

provi de sone protection fromultraviolet 30 radiation. Preferred stil bene
conpounds ar BorRePuaRiAREahby aboulpf2 £ 15% Iy meight oft g Kaseedsdnof oni c

acid, namelygg@nt an@ainsgélﬂﬁéfé/#aﬁﬁ, (B¥id able firampyi gea ghlesiccal Co.
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| NTRAW TE][ er , t;,gimlgg ndez em cal s
Cor p. , Cﬁé ﬁEtt Orﬁo#fﬁf%g?%ﬁynag suc]}?‘as L%c%%or %guco hor
BSB, LeucophbrlkkBg pggebpaed PaE: wteferablphabmiute 2130 to( B0 wbwemhém
Mobay Chem cglesh sUtRiA§ EHORW t o1y preferably comprise about 0 to

10 about 15% by weight of a wetting agent, more preferably
about 0 to about 15% by weight of a wettinglagent. They
preferably comprise about 0 to about 20% by weight of a pH-
modifying agent, more preferably about 0 to about 20% by
weight of a pH-modifyving agent and most preferably about 2

15 to 20% by weight of a pH-modifying agent. They preferably
comprise about 5 to 75% by weight of a coated pesticidal
matrix prepared by the process of this invention, more
preferably about 5 to 75% by weight of a coated pesticidal
matrix'prepared by the process of this. invention and most

20 preferably about 15 to 60% by weight of a coated pesticidal
matrix. |

The present invention also provides wettable powder
pesticidal compositions which comprise about 0.5 to 40% by
" weight of a dispersing agent; about 1 to 10% by weight of a

25 flow enhancing agent; about 10 to 70% by weight of a
bulking agent; 0 to about 25% by weight of a wetting agent:
0 to about 35% by weight of a pH-modifying agent; and about
5 to 75% by weight of a coated pesticidal matrix prepared
by the process of this invention.

30 Preferred wettable powder pesticidal compositions of
the present invention are those comprising about 2 to 15%
by weight of a dispersing agent; about 1 to 10% by weight
of a flow enhancing agent; about 10 to 60% by weight of a



Phorwi t e BBU, Phormﬁte-BKL, Phorwi te CL, Phorwite RKK—etc———and—the
| i ke. "Bl ancophor BBH, Cal cofl uor Wite MR and Rhorwte AR are the nost

preferred stil bene conpounds. G i dants may agsd ocess
"' articles
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of-this invention 15 to keep the dried, coated pesti
from sticking together. I n addition, the glidant

sone protection fromultraviolet radiation. G idants suitable for use
in this invention include talc, magnesi um st ear at eacead 3343 51 eqr a8 €,
calciumsulfate and 20 the like or m xturs thereof, with talc being
preferred. Ot her conpatible additives such as preservatives,
stabilizers (trehal ose), anti-foam agents, anti-nold agents,
anti-fungal dgeritisg agentbadt &o aboagehts bwmdweheght of | & keetwing|agerie:
included in t e 5.ulL ¥ rl
anti -fungal &gﬂ$§h%5 ant|h§gcte ﬁ§ BE & pH ﬂ%gggeﬁﬂga?§éﬁ€ée not<%e used
when fungal p'gtqmgeﬁ%s yhaveightp gdt ér Félﬂtﬁét agatéh@dfrﬂesrb%%ﬂ%algﬁpaa}?%i used.
The conposi tiggnsyy ghdeeoenthidvenl,barisARY be wettabl e powders |
conprising one or nore dispersing agents, 30 one or nore flow enhancing
agents, orie or nore bul ki ng agents, one or nore wetting agents and/ or
one or nore pH Whéﬁxﬁﬁenpu;uﬁymaaa agenh msthabielogﬁdaISa@emﬁeraméy

conpri se about 15@6 a_di spersing. age
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ersin
agent and rmslmanef% adopntaRodro ZOf?sobYO%EbghV\ebgha @ismersmmllasqmﬂsa ng

agent. They pnel@rableg Cl‘br@ﬁo&s%eﬁggkit of LOF10W enhatl¥id§! &Mn®f HddoOwW
enhanci ngl agezn(;[ tonDSrOe% Fi)ryezr%latljllt £ b 1ki t; about 2 to 20% b
g of a bulking agen abou o Y
weight of a pH-modifying agent; and about 15 to 60% by
weight of a coated biological agent matrix prepared by the
process of this invention.
Dispersing agents useful in the wettable powder
15 pesticidal compositions of this invention include any of
the conventional agents known in the art. Preferred
dispersing agents are anionic agents, such as salts of the
condensatipn products of formaldehyde with the sulfonation
products of polycyélic aromatic compounds, sodium
20 lignosulfonate and the like or mixtures thereof with the
sodium sulfonate of naphthalene formaldehyde condensates
such as MORWET® D425 (available from Witco), LoMAR® PW
(available from Henkel, Ambler, Pennsylvania) and DARVAN® 1
(available from R.T. Vanderbilt Co., Norwalk, Connecticut)
25 being most preferred.

Flow enhancing agents useful in the wettable powder
pesticidal compositions of this invention include
conventional flow enhancing agents known in the art with
silicates such as calcium silicates being preferred.

30 MICRO-CEL® E (a synthetic calcium silicate hydrate
available from Celite Corp., Lompoc, California) is the

most preferred flow enhancing agent.



51 to 10% by wei ght of a flow enhancing agent. They preferably
conpri se about 10 to 60% by wei ght of a bul ki ng agmmmmanmnﬁanaﬁl ggably

about 10 to 60% by wei ght of a bul ki ng agent an about
20 to 50% by wei ght of a bul king agent. They pr
0O to 10 about 15% by weight of a wetting agent,

about

about
0 to about 15% by wei ght of a wetting agent. They ) preferably conpri se
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preferably about 0 to about 20% by weight of a pHnodifying agent and
nost preferably about 2 15 to 20% by wei ght of a pH nodifying agent. They
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matri x prepared by theBpEREHQSa@ént@isuitab&éiﬁnr uss én thepref erably about
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agent ; about ow en ent
60% by mg]gh@n@fm@gne51um alumlnum silicates, with kaolln clay be1ng3 -

the most preferred bulking agent.

Wetting agents suitable for use in the present
invention include any of the conventional agents known in
the art. Preferred wetting agents include anionic agents

15 such as sodium N-methyl-N-oleoyltaurate, octylphenoxy
polyethoxy ethanol, ndnylphenoxy polyethoxy ethanol, sodium
dioctyl sulfosuccinate, sodium dodecyl benzene sulfonate,
sodium lauryl sulfate, sodium alkyl naphthalene sulfonate,
sodium sulfonated alkyl carboxylate and the like or

20 mixtures thereof. A mixture of sodium alkyl naphthalene
sulfonate and sodium sulfonated alkyl carboxylate (MORWET®
EFW available from Witco, Houston,.Texas) is a highly
preferred wetting agent.

pH-Modifying agents are used to maintain the pH of

25 aqueous tank-mixes prepared from the compositions of this
invention below about pH 5. pH-Modifying agents suitable
for use include, but are not limited to, potassium hydrogen
phthalate, and solid organic acids such as citric acid,
glutamic acid, maleic acid, d,l-malic acid, glutaric acid,

30 isophthalic acid, succinic acid, fumaric acid, adipic acid,
and the like, and mixtures thereof. Citric acid is
especially useful as the pH-modifving agent in the

compositions of this invention. In the compositions of



bul ki ng agent; 0 to about 15% by wei ght of a wetting agent 0 to about

20% by wei ght of a pH nodi fyi ng agent; and about él‘?: quac t of
a coated pesticidal matrix prepared by .the process
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wett abl e powder conpositions of this invention prefera se
about 2 to 10% by wei ght of a dispersing agent; about 1 to 10% by

wei ght of a fl ow enhancing agent; about 10 20 to 50% acwwe33pgu3 af7 26 a8 ki ng
agent; about 2 to 20% by wei ght of aIsH+ nodi fyi ng agent; and about 15
to 60% by wei ght of a coated biological agent matrix prepared by the
process of this invention. Di spersing agents useful in the
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cormounds S Q12 10rgRes Eemat emphgvédethé ket Fade X tH1ss] e rsofthid t h
t he di um sul fonat e _of naR|P hal ene foErTBllac\ii de conden at es such
as NORVETPer MCTSRR3 & ROMORTLFETPPEAFUPETE TENRRIEFTICIN WhoR avai | abl o
from Henkel , o@miaafed E@nmytltabmeaboaddr DAGMADE Bt 1dnd contgimdaid abl e from
R T. Vander bi]. tc zeIgoo F‘i nngct icut) 25 being nost preferred.

FI ow enhanci rIn“g ggeﬂ’t S uSerd fhe wet t abl e powder esti ci dal

conposi tions of t ke |wat¢mthl@nppwdbmdpestlcmdn!/emmmﬁit sy ehhdrei ng

agent s know: diddif AluehiciBn arcStybeshesy SUrbbatedalsinibisibical es being

preferred., 3 etic calciumsilicate
avai | abl 40f r Htattie @Iy ﬁhsp%ﬁf)%}@ agant f o P king tagent, %‘sltovbr eferred

fl ow enhanci R;yR8RIING agent, optionally a wetting agent and optionally
a pH-modifying agent to form a premix. This premix is then
blended with the coated pesticidal matrix to form the
desired wettable powder pesticidal compositions of the
15 present invention.

For the control of pests, the wettable powder
pesticidal compositions of this invention are diluted with
water to form an agueous tank-mix and the tank-mix is
applied to the locus of the pest.

20 Surprisingly, it has been discovered that the coated
pesticidal matrices of this invention provide improved
reéidual control of pests when compared to coated
pesticidal agents prepared according to the agueous coating
process described in EP 697170-Al1. Accordingly, the

25 present invention provides a method for improving the
residual control of a pest by applving to the locus of the
pest a pesticidally effective amount of a coated pesticidal
matrix prepared by the process of this invention.

Other ingredients such as attractants, stickers, anti-

30 foaming agents and the like may also be added to the
wettable powder compositions of this invention. However,

those additional ingredients are generally added separately



-14- Bul ki ng agents suitable for use in the

conpositions of the present invention include naturaﬂh1 synthetlc
clays and silicates, e.g., natural silicas such MQmearths
magnesi um sil i cates such as talcs; 5 nagne3|un1alu such as
attapul gites and vermculites; alumnumsilicate nltes
nontnorillonites and m cas; and hydrated alum num silicates such as

kaolin clay. Preferred bul king agents are hydrated aavupBBaB 57l 6cages,
alum num silicates, nmagnesium silicates 406- and nmagnesi um al um num
silicates, wth kaolin clay being the nost preferred bul ki ng agent.
Wetting agents suitable for use in the present i nvention include any of
t he conventi oral theydrarskkriown Am adjuvhetapr. mPrebheerefl a@diwvantaigent s

i ncl ude ani ond L5 Q960 833y SUE R HAS 38 N- met hyl - N-ol eoyl t aur at e,

oct yl phenoxy pol yet hoxy et hanaol , nonyl phenoxy pol.yet hoxy_ et hanol,

sodi um di oct yI 1B @¥RUGS sl idedeum éyaébﬂf B@ﬁ?éﬁ*éa%%’rlfl%n‘aﬁ ethe

sodi um | aur yl i ssedrfiten, o lﬂmaldwhgnéstahbaésnsréubfagala@ed primoei um
sulfonatﬁs k§¥l ar box Iate hhe | i ke or 20 m xtur er eof .- A m xt ure
of sodi unral réb% 51 Pﬁ&ﬁ&fiénanﬁoﬁd?a‘ﬁ% +<Fo Rt S Kyl

car boxyl at e (&thﬁaﬁfwrﬂhe 1ndaﬁﬁ&@nashabna hioanbdV deemeddolizhdied Texas) IS a
hi ghly ing agent. i fying agents are used
to nalntmlwtégéﬁﬁ? fwggeaq%gbg%% 28 %nggepgg%gggd fromthe conpositions
of this i nvention bel ow about pH 5 pH Modi fyi ng agents suitable

for use include, but are not limted to, potassium hydrogen pht hal at e,
and solid organic acids such as citric acid, glutam c acid, maleic
acid, d,1-malic acid, glutaric acid, 30 isophthalic acid, succinic acid,
fumaric acid, adipic acid, and the like, and m xtures thereof. Gtric
acid is especially useful as the pH nodifying agent in the

conpositions of this invention. In the conpositions of
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acid having a nean particle size greater than about 50 [err]m

preferably greater than about 100 [err]m The use of Tais Sheet Hys Bétii[Raglaced gani ¢
acid inproves the storage stability of the 5 wettabl rgﬂmmlons

containing a m croni zed organi c aci d. The my

of this invention when conpared to wettabl e powder

pesticidal compositions of the present invention axevtypigalily. erepared
by blending a 10 mxture of a dispersingzmagent, a bul king agent, a flow
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the coated pesticidal matrix to formthe desired wettabl e powder
pesticidal conpositions of the 15 prgsipdrEnvENtion. For the
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process descrl P 0 Al. Accordi t 5 r vention

provides a met’ QTOE n€ i HF tnhéean P(rj[I %r&l g8H§ 8Ig p‘@gp

applying to tCrﬁeS I(I:z?cms\ 0fBlielneophorpBBH azpeem Q) dedadry. Mﬁtemla/esmmunt of a

coated pesti Grialt 1 pniyBt PES Bb@@ar(ﬁglPY?éﬁil@:ﬁ@C@ﬁﬁc&f) tdfSrdJvam i on.
stic

Q her ingredients such as attractants ers, anti- 30 foamgg agents
and the MPke 3AHP.alldo e sfdad10owEfwt® solution), and Kollicoat® MAE

30 D (46.71 g) is stirred to obtain a slurry. The slurry

is filtered through an 80 mesh screen and spray dried using
a Buchi spray drier (model 190) to obtain the ccated
pesticidal matrix identified as composition 1 in Table II.

15 Using essentially the same procedure, but using the
ingredients listed in Tabie I, the coated pesticidal
matrices identified as compositions 2-17 in Table II are
prepared.
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wet t abl e powder conpositions of this invention. However, t hose
addi tional ingredients are generally added separat el WHS SheetHasBeenReplace |
-16- to the tank-m x. An adjuvant or m xture of adj %e
added to the tank-m x. In order to facilitate a f ’wanding
of the invention, the follow ng exanples are presented pri t he
purpose of illustrating nore specific details thereof. The invention shoul d
not be deenmed limted thereby except as defined in theacYa33®43 17.6.98
-17- EXAMRLSE 1

TABLE I

Pegtigidal Agen; _
a. VBVEGTDEL polyhedral inclusion bodies

S b. VBVEGTDEL-AaIT polyhedral inclusion bodies
Cc. Hydramethylnoh

d. Bacillus thuringiensis

10 Ethyl Acrvlate/Methacrvlic Acid Copolvmer
e. Kollicoat® MAE 30 D
£. Eudragit® L 30D

15 Plasticizer
g. PEG 5000
h. PEG 8000

20 stilbene Compound
i. Blancophor BBH

j. Calcofluor M2R

25 UV-Protector
k. Titanium dioxide
1. Charcoal

30 Additional Compound
m. Antifoam A® (a polydimethylsiloxane and silica antifoam

agent available from Dow Corning, Midland, Michigan)



Preparati on of coated pesticidal

acryfate/ nethacrylic acid copolyner 5
(PIBs) (12.43 g of

pol yhedral i nclusion bodies
1.27 x 10[err] PIBs/gram ne
Bl ancophor

gsof PIBs, about
[err]m, water
about 1 [err]m,

(65.02 @),

matrices using
A mxtu

BBH ( 28.

M en Replaced
r|aI 7.5

B §'3§ﬁ§aﬁ‘?

out 2. 5
p%r"fl cle size

PEG 5000 (pol y(ethyd-ene glycol) average MW 10 5000, 14.0

g of a 10 mﬂ/mﬂ@bsolution),
slurry. The slurry

screen and spraysdsji ed using

stirred to obtaig
t he coated *5

a Buchi

and Kol licoat [err] MAE

30 D (46.71 g) is
is filtered through an 80 nmesh
spray drier (node

190) to obtain

cisdal smat ki x vdentified as composition 1 in Table I

ri ces

i ncl usi on
C.

15 Usi ng &8s ntially the sane procedure, but using the
i ngredients I|51 in Table I, the coated pesticidal mat
identified as canp05|t|ons 2-17 in Table Il are pr epar ed.
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This Sheet Has Been Rep
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ACY-33343 17.6.98

-21-
EXAMPLE 2

Preparation of coated pesticidal matrices using

a methyl methacrvlate/methacrylic acid copolymer
A slurry is prepared by sequentially mixing V8VEGTDEL

polyhedral inclusion bodies (13.0 g of technical material,
6.0 g of PIBs, about 1.27 x 101! PIBs/gram, mean PIB size
about 2.5 Um), water, 56.6 g of a copolymer slurry
(previously prepared by mixing Eudragit® S100 (30.0 g).
water (166 g), 1 N ammonium hydroxide solution (15.24 g)
and triethyl citrate (15.0 g)), Blancophor BBH (14.0 g),
talc (3.21 g), charcoal (9.0 g), a solution of Calcofluor
M2R (14.0 g) in water, and water. The resultant slurry is
then filtered through an 80 mesh screen and spray dried
using a Buchi spray drier (model 190) to obtain the coated
pesticidal matrix identified as composition 18 in Table IV.
Using essentially the same procedure, but using the
ingredients listed in Table III, the coated pesticidal
matrices identified as compositions 19-26 in Table IV are

prepared.



-21- : EXAMPLE 2 Preparation of coated
Desticidal matrices using a net hyl nethacrylate/ ac c aci d

copol yrer A slurry is prepared by sequentl
pol yhedral inclusion bodies (13.0 g of technical

Pl Bs, about 1.27 x 10[err] PIBs/gram nean PIB SIZ
water, 56.6 g of a copolyner slurry (previously prepared by HIXIng
Eudragit[err] S100 (30.0 g), water (166 g), 1 N anmoOy3®34YdrDxé O
solution (15.24 g) 10 and triethyl citrat22+15.0 g)), Bl ancophor BBH (14.0
g), talc (3.21 g), charcoal (9.0 g), a solution of Calcofluor M2R
(14.0 g) in water, and water. The resultant slurry is then filtered

t hrough an 80 nesh screen and spray ®ABLE IIX|sing a Buchi spray drier
(model 190) to obtain the coated 15 pesticidal matrix identified as
conposition 18 in Table IV. Usi ng essentially the sane procedure,
but using theestiqiGalodoents |isted in Table I11, the coated pesticidal

mgt2 rices ideryjf ImB@rnmﬁmweaaal1@n8§usﬂo£[ai%e1éé/ are prepar ed.
S S b. V8VEGTDEL-AaIT polyhedral 1nclus1on bodies

c. Yeast

DEL 5

Methvl Methacrvlate/Methacrvlic Acid Copo e
d. Eudragit® 5100
10 e. Eudragit® 1,100

Plasticizer
f. Triethyl citrate

15 Uv-Protector
g. Charcoal

Stilbene Compound
h. Blancophor BBH
20 i. CcCalcofluor M2R

Glidant
j. Talc

25 dditional m d
k. Citric acid
1. Microat® afa Complex (an antioxidant available from

Nurture Inc., Missoula, Montana)
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[err] _24.
EXAMPLE 3 Preparati on of coated Desti ci dal rﬁ%sr$@eﬁaslmemp1aced a
met hacrylic acid/ methyl acryl at e/ net hyl met hacryl a

A m xture of chlorfenapyr (3.00 g, nean particle size Hﬂ
[err]m, water (100.00 g), Blancophor BBH (12.00 g nmean e size
about 1 [err]m, triethyl citrate (0.23 g), a 20%sol ution of
Preparation 4110D (22.50 g), talc (3.00 g), and MERMWETd®x343] 1DAAS. 98
(1.50g) is stirred to obtain a slurry. X24-The slurry is filtered through
an 80 nesh screen and spray dried using a Buchi spray drier (nodel 190)
to obtain the coated pesticidal matrix identified as conposition 27 in
Table VI. Usi ng essenti al | y EX3MBIFre 3pr ocedure, but using the 15
(ingredients |istedidpdabteod ohe SOAEH RAMLLETAL) mgeﬁeggs Leny fied
as conpositions 28- ar pr epar

a methacrvlic acid meth 1 acr la e/meth

methacrvlate copolymer

5 A mixture of chlorfenapyr (3.00 g, mean particle size
about 2.5 um), water (100.00 g), Blancophor BBH (12.00 g,
mean particle size about 1 um), triethyl citrate (0.23 g),

a 20% solution of Preparation 4110D (22.50 g), talc (3.00

g), and MORWEf®D425 (1.50g). is stirred to obtain a slurry.

10 The slurry is filtered through an 80 mesh screen and spray
dried using a Bluchi spray drier (model 190) to obtain the
coated pesticidal matrix identified as composition 27 in
Table VI.

Using essentially the same procedure, but using the
15 ingredients listed in Table V, the coated pesticidal
matrices identified as compositions 28-32 in Table VI are

prepared.
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- 25- TABLE V Pesticidal Agent 5 a.
Chl or f enapyr b. Hydr anmet hyl non - cC. ' This Sheet Hag B
1- (6-Chl oro- 3-pyridyl) - 2- (nltronethylene)ln1dazoI|d| o Replaced
VBVEGTDEL- Aal T pol yhedral inclusion bodies 10 Met h “{" IMt hyl
Acryl ate/ Met hyl Met hacryl ate Copol yner Pr epar
Pl asticizer 15 Triethyl citrate - Stil bene Conpound . Bl ancophor
BBH f. Calcofluor M2R 20 UV- Pr ot ect or ChaACXE33343 17 @& jamnt
25 Talc Addi ti onal Conpound SARVET D425

TABLE V

Pesticidal Adgent
5 a. Chlorfenapyr

b Hydramethylnon
c. 1-(6-Chloro-3-pyridyl)-2- (nitromethylene)imidazolidine
d

V8VEGTDEL-AaIT polyhedral inclusion bodies

10 Metha lic Acid/Methyl Acrvlat ethyl Meth la

Copolvmer
Preparation 4110D

Plasticizer
15 Triethyl citrate

Stilbene Compound

e. Blancophor BBH

£. Calcofluor M2R
20

UV-Protector

Charcoal

Glidant
25 Talc

Additional C ound

MORWET®D42 5
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EXAMPLE 4 .

I ndul i n[err]

(13.0 g of technical material,

C5

Preparation of a coated pesticida
met hyl net hacryl at e/ net hacrylic acid copol yner.

A m xture of VBVEGIDEL pol yhedr al
6.0 g of PIBs,
m and anmoni um

Pl Bs/ gram nean PIB size about 2.5 [eri
solution (15.0 g,

BL
Pesticidal Matrices

Ingredient / wt/'wt%'

pH 9.5) is stirred for

MORWET®D425
6.19
4.50
6.1

[+0]
® 35 &
N (oY)
- -~
[4+]
© -
: A '
[ 42
b ol
0.0 |
(2] oo
sgd @& 3 g 8
2 o © o
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S 29 ©
t§ & 3 ¢
o s < 5

Composition Agent
27 )
28
29

15

9.01 4.50

13.51

18.02 0.90

b/9.01

30

e/36.04

This Sheet Has Begn Replaced

o

i ncl usi on

aboutACI-Z33848

f/9.01

7.18

13.97

e/42.76

¢/13.97 21.12 1.0

31

18.71 1.87 e/37.42 18.71 9.36

d/9.36

32

Modl es

17.6199 err ]
hydr oxi de

114.57

'Compositions may contain a small amount of residual water.



m nutes, treated with REAX 85A (0.18 g, a sodium 10 Iignosulfonate

avai l abl e from Westvaco, Charleston Heights, Soutml@gghhsrm red
for 15 mnutes, treated with Indulln[err] C (12.0

pH 11, a sodium | i gnate avail abl e from Wstvaco), "Umﬂm ﬂmé hdur
and adjusted slowy to pH 4.5 with dilute sulfuric

hours. After stirring for 45 m nutes, the pol yhedral I ncl usi on body
mxture is mixed with the copolyner slurry descri bexy-i333@3aml.&.28( 56. 6
g), Blancophor BBH (14.70 g), talc 3721 g), charcoal (9.0 g), a

sol ution of Cal cofl uor MR (3.30 g) in water, and water to obtain a
slurry. The 20 slurry is filtered through an 80 nesh screen and spray
dried using a Buchi spray drier (nmodEXAMEQE 14 obtain the coat ed

pggt icidal matrixpl v A% fCOgPOShit 88 dficigald Yk ugin

Conposition & met rylate/methacrylic acid copolym %
V8VEGTDEL porwexf absancdnsi gndhadin® ¢ 12.53 - Eudragit S100

15. 66 Triethyl citrate ar coal
18.80 7 Bl ancopRoPiBEHre of V8VEGTDEL polyhedral 1“§6L“ﬁ}°n bogdESof | uor
M2R (13.0 g of technical m#erial,Td.® g of PIBs, about 1.27 x

6. 70 10"* PIBs/gram, mean PIB size about 2.5 pm) and ammonium

hydroxide solution (15.0 g, pH 9.5) is stirred for 15
minutes, treated with REAX® 85A (0.18 g, a sodiﬁm

10 lignosulfonate available from Westvaco, Charleston Heights,
South Carolina), stirred for 15 minutes, treated with
Indulin® C (12.0 g of a 2% solution, pH 11, a sodium
lignate available from Westvaco), stirred for one hour, and
adjusted slowly to pH 4.5 with dilute sulfuric acid over

15 2.5 hours. After stirring for 45 minutes, the polyhedral
inclusion body mixture is mixed with the copolymer slurry
described in Example 2 (56.6 g), Blancophor BBH (14.70 g),
talc (3.21 g), charcoal (9.0 g), a solution of Calcofluor
M2R (3.30 g) in water, and water to obtain a slurry. The

20 slurry is filtered through an 80 mesh screen and spray
dried using a Blichi spray drier (model 190) to obtain the
coated pesticidal matrix identified as composition 33 in
Table VII.



Indulin C 0.50 Rﬁ@x r 5A
0.38 - EXAMPLE 5 This She Tii[fd OI
g) is

wettabl e powder pesticidal conposi tions
pesticidal matrix identified as conposition 10 18 in 3
added to a prem x of MORWET[err] EFW (3.84 g), MORWET[err] D425 (7.68
g), kaolin clay (23.03 g), M CRO-CEL E (2.30 g), and citric acid (11.52
g). The resultant mxture is blended to obtain theagmetisbi® ppvsiess
conposition identified as conposition 34-27g» Table VIII. 15 Usi ng
essentially the same procedure, the wettable powder conpositions
i dentified as conpositions 35-53 in Table VIII are prepared.
- 29- [err]
TABLE VII
: Composition 33

Ingredient wt/wt%

V8VEGTDEL polyvhedral inclusion bodies 12.53

Eudragit® S100 : 15.66

Triethyl citrate 7.83

Charcoal 18.80

Blancophor BBH 30.70

Calcofluor M2R 6.89

Talc 6.70

Indulin® ¢ 0.50

REAX® 85A 0.38

5
EXAMPLE 5

Prega;atién of wettable powder pesticidal
compositions
The coated pesticidal matrix identified és composition
10 18 in Table IV (23.13 g) is added to a premix of MORWET®
EFW (3.84 g), MORWET® D425 (7.68 g), kaolin clay (23.03 g),
MICRO-CEL® E (2.30 g), and citric acid (11.52 g). The
resultant mixture is blended to obtain the wettable powder
composition identified as composition 34 in Table VIIT.
15 Using essentially the same procedure, the wettable
powder compositions identified as compositions 35-53 in
Table VIII are prepared.
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[ er tHis Sheet Has Been Replaced

REPLACEMENT SHEET

EXAMPLE 6
sitions of this

i nvent

by

HAbAR

di scl osed in EP 697170-Al 5 agains
powder conpositions 34, 36, 37 and

I

identified beflow are tested for

budworns, H. V¥ir

field-treated{10

Ingredient / wt'wt%

B
Wettable Powder Pesticidal Compositions

Coated Pesticidal

Qllr.ls_AQ&

°E

i

MORWET*EFW  MORWET® D425

Matrix*

18/32.35

cens,

ol-ragew Eaggh cg;rpogtlda |sgm x&d W|:l:h v@ter*ﬂo 2 W v%

'—

3.22

32.21

10.74

5.37

34

on

©

L

32.97 3.30

10.99

5.50

1/30.77

35

I'-

35.29 3.53

11.76

5.88

2/25.91

36

o

L

39.98 4.00

13.32

6.67

9/16.05

37

b

and a

t abl e powder
abl e powder
% t obacco budwor ns

% control

TS SEEET HAS BEEN
pest REPEHE
SB4Zi d5+6-<9§rrp03| tion

Wett abl e

conposi ti on,

ef ficacy agai nst neonate tobacco
cotton variety |AC 22 through bjoassay of

‘_

35.28 3.53

11.76

5.88

11/25.91

38

Te

7.56 15.11 49.81" 4,08

12/16.98

39

-~

38.20 3.82

13/19.80 6.37 12.73

40

I.O

4,70

47.10

7.13 14.30

15/21.52

41

‘.-

3.22

32.21

10.74

5.37

19/32.35

42

o
~—

32.79 3.28

10.94

5.47

20/31.12

43

o
~—

32.50 3.25

10.84

5.42

' The coated pesticidal matrix is identified by the composition number from Tables II, IV or VI.

21/31.73
? Mean particle size about 1-3 pm.

44

* Mean particle size greater than about 100 pm.
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5 copolymer used in conposition 34 and the control conposition is the
sane ‘Eudragit S100. This Sheet Has Been Replaced Control Conpositi

9 2
| ngr edi ent : Terns @aﬁ%@-/\%&‘?ﬁ\‘c
agent 25. 14 ZH‘ r] EFW E

REPLAC
MORWET[ err] D425 ' inferr] day
35. 64 M CRO CEL[err] E 3.56 Ctric
Aci d 17. 83 Prepared accac#-Bg34® 1hesagseous
process described in EP 697170- Al.-3he coated pesticidal agent
contains 15.31 10 w/w % VBVEGIDEL pol yhedral inclusion bodies, 15.31
wt / wt % Eudragit[err] S100, 0.43 wt/w % PEG 8000, 23.04 wt/w % char coa
and 45.92 wt/w % Bl ancophor BBH. EXAMPLE 6 TABLE | X

rigfggt Mortalityg@hitlatibheS68NSwePrable powder %egeﬂsgﬁ%hpncﬁﬁﬂdﬂ)/

S e
Tr eat ment sitions of this invention and agwet@yblg powdery

Conposi tion Sdsticidal composithi®h sdmsd® itb EP €oMROBiADN 36
98 97 J7 75 66 __ Conposition 37 97 94 92 77 67

Conposi t ifon 242inst tobacco budwormg g5 gg go Cont rol comnposition

95 86 83 73 wWéttabldbswBdredtompositions 34, 36, 37 ahd 432 an&d a 8 6
REPLACENMENT SHEFT oy
dontrol composition,

dal
5.94

identified below, are tested for
efficacy against neonate tobacco budworms, H. virescens, on
cotton variety IAC-22 through biocassay of field-treated

10 foliage. Each composition is mixed with water, 0.2 w/v%
KINETIC® (nonionic surfactant mixture available from Helena
Chemical Co., Memphis, Tennessee), and 3.5 w/v% MIRASPERSE®
(2-hydroxypropyl ether starch available from A.E. Staley
Manufacturing Co., Decatur, Illinois). In addition, 0.1

15 w/v% citric acid is added to the aqueous control
composition. Treatments are applied with a CO, backpack
sprayer calibrated to deliver 200 L/ha using 2 ft boom with
hollow-cone nozzles (3/row; 1 centered and 2 drop).

For biocassay, leaves are collected 1-2 hours following

20 application for initial activity and 1, 2, 3, and 4 days
after treatment for residual activity. The treated leaves
are placed in petri dishes with moist filter papers (1
leaf/dish; 4 larvae/dish; 16 dishes/treatment with a total
of 64 larvae/treatment/sampling period). After allowing

.25 the larvae to feed on the treated leaves for four days,
they are transferred to diet trays containing pieces of
untreated cotton leaves; one larva/cell. After 4 days, the
surviving larvae are counted. The results are summarized
in Table IX. '

30 As can be seen from the data in Table IX, compositions
containing coated pesticidal matrices prepared by the
process of the present invention, in general, have greater

residual activity against H. virescens than the control



-33 - : EXAMPLE 7 Evaiuation of

wet t abl e powder Desti ci dal conposi tions agai nst acco budwor ns on
cotton and | ettuce 5 Conposi tions 39 an e a‘WII are
tested for ef fi cacy agai nst neonate tobacco bud

virescens, on lettuce variety G een-Towers and cotto

Delta-Pine 51 through bioassay of field-treated follage The pIot are
strips of cotton and lettuce (ca. 10 40 ft long) wt f i

Each conposition is m xed with water_-and applied g%é% é?%. éff?§’ﬁ9

pol yhedr al i ncl usi on bodi es/acre. DI PEL[err] 2X (Bacillus thuringiensis
var. Kurstaki, available from Abbott Laboratories, North Chi cago,

I11inois) is @m@dﬁcileh iarQ hbearegueﬁéa&dg@eass Ppddcesd amb%rﬂbedTrleatmﬁent s
C

are applied t err ackpa rayer, cal jprated to deliver

gal | ons per gﬁ? 7@5% partifupdpm GRTRC b?*%jc'gﬁ?%o?zq 1(°§’ir’rt&\¥ 1
centered and gareaterdrr@rs)xdual act1v1Eprthamars}saycoritemaes:cmrmosmﬂ:]oent ed 1-2
hours foll ow 2Q app for initial a and 5 days
after treatne or raesreﬁﬁ)a t1 't1§1.)r’rﬁlen? r%ﬁ%&‘;#l@gvesgawé é-'r%e pl aced in
petri dishes qmndiymrstuSHdl tier Cpapesét(.Qn 34 anmdfthi stontrdlar vae/ di sh; 16
di shes/treat r@}%&glttq ;Qt @he sam@f ér;a?{,y@eéfd(eat ment / sanpl i ng period).
After allow n arvae to fee he treated | eaves for two days,

t hey are transferred to diet trays; one larval/cell. The survi vi ng
larvae are also counted at 2, 4SOBtZRd gCPMROSitigpier transfer to diet.
The results aresnﬂgmrbd@&ﬂtl Tables X and Xl . #&/ws%can be seen from
the data in Tabl es esticidal conpqsitions of this

i nvention (conposrFx8ﬁ§83585tlcéﬂﬁl §§ Rave greater 2§sﬁ3ual activity

agai nst tobacco MORWEIROEFW after 4, 6 and 8 days orb di4«t than D PEL 2X

MORWET® D425 11.89
Kaolin Clay _ 35.64
MICRO-CEL® E 3.56
Citric Acid _ 17.83

1Prepared according to the agueous process described in EP
697170-A1l. The coated pesticidal agent contains 15.31

10 wt/wt% V8VEGTDEL polyhedral inclusion bodies, 15.31 wt/wt$
Eudragit® S100, 0.43 wt/wt$ PEG 8000, 23.04 wt/wt% charcoal
and 45.92 wt/wt% Blancophor BBH.

TABLE TIX
Percent Mortality of H. virescens
15 ' on Cotton variety IAC-22

Days After

Treatment
Treatment 0 1 2 3 4
Composition 34 . 100 92 95 89 75
Composition 36 98 97 77 75 66
Composition 37 _ 97 94 92 77 &7
Composition 43 98 95 95 86 80
Control composition 95 86 83 73 69

Untreated 5 2 5 8 6
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TABLE X Percent Mortality of Tobacco Budworns on C@Bﬁ@:[&etHasBeenR eplaced

Days

Transfe Tr eat nent

to D et Conposition 39

2 24 9 6
23 14 6 13
7 15

Conposition 49 0
2 52 17 9
57 29 11 14

Af ter Days Af ter
S )]
0

3 4
6 acy-39343 1276.98 16
8 351 27 12 g 15
2 3 2 0 5 ,
7 6 4 90
EXAMPLE 7 6 91 59 31
8 91 59 33 16 16

EFPEL %i Evalua%ion ofzgwettabg P wq§r peg; da14
2 37 composgitions agaisist tob@icco budworms on cottond and 56

14 10 . 6 6 - 56 14 12
5 o lethuce 8 56 14 12 5 6
Unt r eat ed 3 Composptions 39 jand 49 from Table VIIIlare tesfed for

2 1 efgﬂcacy ag#inst nednate tobacco budgorms, Héélothlsg 42
g g virescens, on lettucegvariety §reen-Tgwers and cottom 5

variety Delta-Pine 51 through biocassay of field-treated

foliage. The plots are strips of cotton and lettuce (ca.

10 40 ft long) with 3 ft row spacing. Each composition is

mixed with water and'applied at 8 x 10™ polyhedral

inclusion bodies/acre. DIPEL® 2X (Bacillus thuringiensis

var. Kurstaki, available from Abbott Laboratories, North

Chicago, Illinois) is applied at 1.0 1lb product/acre as a

15 standard. Treatments are applied with a CO, backpack

sprayer calibrated to deliver 20 gallons'per acre using a 2

ft boom with hollow-cone nozzles (3/row; 1 centered and 2

drop) .

For bioassay, leaves are collected 1-2 hours following

20 application for initial activity and 2, 3, 4 and 5 days

after treatment for residual ‘activity. The treated leaves

are placed in petri dishes with moist filter papers (1
leaf/dish; 4 larvae/dish; 16 dishes/treatment with a total
of 64 larvae/treatment/sampling period). After allowing

25 the larvae to feed on the treated leaves for two days, they

are transferred to diet trays; one larva/cell. The

surviving larvae are also counted at 2, 4, 6 and 8 days

after transfer to diet. The results are summarized in
Tables X and XI.
30 As can be seen from the data in Tables X and XI, the

pesticidal compositions of this invention (compositions 39

and 49) have greater residual activity against tobacco
budworms after 4, 6 and 8 days on diet than DIPEL® 2x.
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!

6
86
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88

8 99
Percent atlortal:l.tl:OOof ngacco 4Budwormes on Ggtton

i

ACY-§§343 1206.98

1 6

4
88
62

99
85
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-35 - TABLE XI
Tobacco Budworns on Lettuce
Af ter Days After Treatnent .
Tr eat nent r to 0 2 3
Diet Conposition 39 0 27 5
2 72 36 16 20 11
84 62 55 50
59 52 8 ~3495
Conposition 49 0 16 3
2 73 24 23 18 16
88 78 62 55 TABLE X
62 58
DI PEL 2X
2 100 70 50 YTy
100 70 56 58 3 er
56 58 31,8 ransfe 8
38 reatment r 0
to Diet
Composition 39 0 4
2 24
4 49
6 50
8 51
Composition 49 0 2
2 52
4 90
6 o1
_8 o1
DIPEL® 2x 0 29
2 37
4 56
6 56
8 56
Untreated 0 1
2 1
4 2
6. 2
8 2

23
27
27

17
57
59
59

13
14
14

(o I «) T« R = SR 8

100

70 56
3 4 3
2 1
6 3
14 6 13
16 7 15
16 8 15
5
9 6
29 11 14
31 i5 16
33 16 16
6 2 4
7 4 6
10 4 6
12 5 6
12 5 6
1 1 2
2 3 4
3 3 5
4 3 5
4 3 5

67
52

98
85
59

70
58
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Unt r eat ed 0 2 1 2 2 4

g 62 32 95 2 6 6 This Sheet Has Been eplaced 64
e s« F IMEIm
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EXAMPLE 8 Eval uation of non-irradiated and irradi ated -

wet t abl e powder conpositions against Heliothis Vi r gs¢en

Pl astic bi oassay trays containing 32 opengéaced wells ?3,4?( }l7>‘<62.9g cm
L x Wx H per tray are utilized as test arenas in this evaluation.
Five nL of Stoneville diet (soybean/ wheat germ is poured into each
wel | and al | owed to harden. Aquegasrsisgansi ons of the wettabl e powder
10 pesticidal gongosittiﬁns a}e evenly spread over_the surface of the
har dened di et toSprovitdetor? ;j’fv Budworhie Rl Hekdturs on

Gf‘é’r

bodi es per well. Half of the triébes are placed er ultrayiolet |anps
(two FS40UVB bul bs set 30 g:ﬁ% o%e the—t—b%%?—-g«ggg-ﬁh—é—@m X
Corp., Bay 15 ore for rs. Al trays are then infested
with one thr ee-dﬂvl;y%r‘&%vi rescens arva $er well. Thé wdl s are
covered with a vented, clear pl LRE Sheet and hel d under constant

fl uorescent |Cyiwosit ot eger at ur @ of 2about 87 [errd C. Afger tem days,
the wells are exam ned and 20 | aryal rmrt7§I ity 3rreeasur]e:'grents 2abre rra&i%. The

2

results are summari zed in Table XlI1I.
4 94 84 62 55 50
6 95 85 67 59 52
8 95 86 67 60 52
Composition 49 0 16 3 7 1 6
2 73 24 23 18 16
4 98 88 78 62 55
6 99 88 85 62 58
8 99 88 85 62 59
DIPEL® 2X 0 100 53 42 45 29
2 100 70 50 57 35
4 100 70 56 58 37
6 100 70 56 58 38
8 100 70 56 58 38
Untreated 0 2 1 2 2
2 2 2 5 2
4 4 5 6 3 9
6 4 5 6 4 10
8 4 5 6 6 10



Advant ageousl y, the wettabl e powder pesticidal conpositions of this

I nvention (conposition nunbers 35, 36, 38 and 40) ai
percent of their original 25 activity after being ex 'B‘Sesth ! asaée ‘fl?e fécegl et
light for 4 hours.
TABLE X | Eval uati on of Non-Irradi ated and Irradia omder
Pestici dal Conpositions Against H. V'rescens
Wettable Powder I rradiation Percent Larvahc&onpaght hongesg]
Exposure (hours) Mortality -36-35 0
98 4 74 36
0 98 4 80
38 0 EXAMPLE 8 4
75 40 Evaluation of non-irradiated %nd irradiated
wettable powder compogitions againgt Heliothis
virescens
5 Plastic bioassay trays containing 32 open-faced wells

(4 x 4 x 2.5 cm, L Xx W x H) per tray are utilized as test
arenas in this evaluation. Five mL 6f Stoneville diet
(soybean/wheat germ) is poured into each well and allowed
to harden. Agqueous suspensiohs of the wettable powder

10 pesticidal compositions are evenly spread over the surface
of the hardened diet to provide 2 x 10° V8VEGTDEL
polyvhedral inclusion bodies per well. Half of the trays
are placed under ultraviolet lamps (two FS40UVB bulbs set
30 cm above the trays, Atlantic Ultraviolet Corp., Bay

15 Shore, NY) for four hours. All trays are then infested
with one three-day-old H. virescens larva per well. The
wells are covered with a vented, clear plastic sheet and
held under constant fluorescent light at a temperature of
about 27 °C. After ten days, the wells are examined and

20 larval mortality measurements are made. The results are
summarized in Table XII.

‘Advantageously, the wettable powder pesticidal

compositiong of this invention (composition numbers 35, 36,
38 and 40) retain at least 73 percent of their original

25 activity after being exposed to ultraviolet light for 4

hours.



4 X 71 Conposition nunber from Table VIII.
REPLACENMENT SHEET This Shéé? Has Been Replaced
EXAMPLE 9 Field eval uation of wettable povvderl

|
conposi tions agai nst tobacco budworns on tobacco in Im&ﬂlﬂ[]mm“ha 5
A field evaluation is conducted on tobacco grown near , rth
Carolina. A wettable powder conposition of this invention (conposition
46) at 2 x 10[err], 5 x 10[err], and 8 x 10[err] bogiveskagre, 7Bgchkl us
thuringiensis (DIPEL[err] 2X Abbot t3taboratories) at 1.0 | b wettable
powder (WP)/acre, 10 and acephate (ORTHENE[err] 75SP, available from
Val ent USA, Wal nut Creek, California) at 0.75 I b active ingredient
(ai)/acre are conpared for efficacy apABDEt XEIvirescens. Bi ol ogi cal
materials are susp L ter: cant ai.ni nag .a inse ust atory
stinmul ant (PHEAST Eggggf“lg%&gaf o, @ShAéﬂréﬂé’Efe‘?:r e%’h%, Q}(ﬂig"i“?b?ﬁﬁg);
aqueous dilutiBastable Powderat Besbicdidadd ComPldaASTondr asggatnss and

unt r eat ed check are replicated fopg ddd@spgsmall plots) in a
random zed conpl ete bl ock design. By usitIr?'g f??le- hai r brushes, 1- to
2-day ol d abﬁgat orx-lreared H. virescens are 20 placed on the underside of
leaves in eacH PfoE>1Rqt GPHAST | nfEEFAAIAL HPRH vi rRSEERBtal S@mytRLI I ed
at the test sjté=2mpos nts o acco afertadifevrs
bef ore each artificial larval infestation on days 1 and 8. Treatnents
are applied with a trastor-munted, CJerr-pressurized boomgg
4 74
36 0 98
4 80
38 0 97
4 75
40 0 . 97
4 71

1 L
Composition number from Table VIII.



25 sprayer which is calibrated to deliver 25 galIon§755?zr—_“—17ﬁ7iﬂﬂT7§
single D2-33 nozzle centered over each tobacco rmmé&m&@ﬁ@ﬁ&mﬁ_ ure

during application is 60 Ib/in At 2 and 5 da aced
application and 5 and 9 days after second appli ca uwN 'f

virescens are 30 counted on 20 plants in each plot. sual
estimate of | eaf danage caused by |arval feeding is nade 14 days after
t he second application using the rating scale shom&cpe§9¥a3Tf§ éeéglts
are sumarized in Table Xl 11. Caq. - 39-
Rating Scal e : Rat i ng Meani ng

4 Severe Damage 3 Heavy Damage

2 Moder at e Danage - BXAMPLE ¢ Slight Damage

0 No Danmge A%_can %- seen f iata in Tabl- XIII

the wettabl e powde
good contr ol mémtbsyt&ea@enagamnbnbaeobacbb fhﬁﬁﬂoﬁmsda§n17t65abbe tfﬁt

EPEELngin;hgq!gogﬁosE%&gqpoPV|des greater control of H virescens than
5 A field evaluation is conducted on tobacco grown near
' Clayton, North Carolina. A wettable powder composition of

this invention (composition 46) at 2 x 10*, 5 x 10", and 8
x 10 bodies/acre, Bacillus thuringiensis (DIPEL® 2X,
Abbott Laboratories) at 1.0 1lb wettable powder (WP)/acre,
10 and acephate (ORTHENE® 75S8P, available from Valent USA,
Walnut Creek, California) at 0.75 1lb active ingredient
(ai)/acre are compared for efficacy against H. virescens.
Biological materials are suspended in water containing an
insect gustatory stimulant (PHEAST® available from
15 AGRISENSE, Fresno, California); aqueous dilutions of
acephate contained no PHEAST®. Treatments and untreated
check are replicated four times (smail plots) in a
" randomized complete block design. By using fine-hair
brushes, 1- to 2¥day o0ld laboratory-reared H. virescens are
20 placed on the underside of leaves in each plot. Natural
infestation of H. virescens also occurred at the test site.
Treatments are applied to tobacco about 2 hours before each
artificial larval infestation on days 1 and 8. Treatments
are applied with a tractor-mounted, CO,-pressurized boom
25 sprayer which is calibrated to deliver 25 gallons/acre
through a single D2-33 nozzle centered over each tobacco
row. Boom pressure during application is 60 1b/in®.
At 2 and 5 days after first application and 5 and 9
days after second application, live H. virescens are
30 counted on 20 plants in each plot. Additionally, visual
estimate of leaf damage caused by larval feeding is made 14
days after the second application using the rating scale
shown below. The results are summarized in Table XIII.
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REPLACEMENT SHEET

EXAMPLE 10 : Field eval uation of wettable po é%mmxd
conposi tions against tobacco budworms on tobacc

A field evaluation is conducted on flue-cured tobacco

grown near Tifton, Georgia. A wettable powder conp05|t|on of t

invention (composition 47) at 2 x 10[err], 5 x 10][ 1 X190k err]
bodi es/ acre, Bacillus thuringiensis (§§£E1[err] 4Lg&gvgﬁggglg7f?b%$
Abbott Laboratories) at 1.0 10 pint/acre, and nethonyl (LANNATE [err]
2.4L, avail able from DuPont, WIm ngton, Delaware) at 0.6 | b active

i ngredi ent (ai)/acre are conpared for efficacy against H virescens.

Rating Scale
Rating Meaning
Severe Damage
Heavy Damage
Moderate Damage
Slight Damage

o B N W oD

No Damage

As can be seen from the data in Table XIII, the
5 wettable powder composition of this invention (composition
46) provides good control of H. virescens on tobacco. In
fact, on day 17 of the test, the invention composition
provides greater control of H. virescens than DIPEL® 2x and
acephate.



Bi ol ogi cal materials are suspended in water containipg..an i nsect
gustatory stinmulant (COAX available from CCT Corp., | I5IS SaEESRAY gEpy
California) at 2.0 pints/acre; aqueous dilutions of rrEREmnytDcon‘t ned
no COAX[err]. Treatnments and untreated check are ggphheal e fgeg—ti nes
in a random zed conpl ete bl ock~8®sign. A treatnent replicate consr sts

of a five-row by 20 ft plot of tobacce. Treatments are—apphH-et—to 20—

tobacco on days 1, 5, 9, 17 and 22 of the test.. Treatnents are a pl i gd
with a backpack, COgrr]-pressurized boom sprayer whi B Sh

to deliver 20.7 g&l /acre through three TX12 (Sprayl

Wheaton, |L) hol | &~ e nozzl es per row (one nozzle a

the row and one 2 z| & di®ected at—eacheof thegtwo S|des of the r ow)
~Boom pressured@@i®g &pp c&ion & 40 Kb/ i n[e*rr] On days 5
8, 12, 22, 26 and§2£ the test, live H virescens are counted on 20

results are summari zed in Table XIV. 30
wet t abl e powder

plants in each plot£ The
47) provi des good control of

As can be seen fromthe data in Table XV, the

conposition of thig ijnvention (conposition
H. virescens. 42- [err]
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REPLACEMENT SHEET o Set
EXAMPLE 11 Eval uation of UV stability of Replaced
conpositions conprisina chlorfenapyr Wttt a Ie |t|ons

50 and 51 fromTable 5 VIIl, and a control conp03|t|o Iom1are
eval uated for UV stability. An aqueous suspension of each t est _
conposition is applied to plastic petri dishes (100 mm X 15 nm using a
belt sprayer with nozzles calibrated to provi de 4004 38?%t§%5
materials are applied at rates 10 to prqvyde the eqU|va$e cﬁ % and
5.0 g of chl orfenapyr per hectare. The dishes are dried and exposed

to UV light using either a UV-B | anp (280-315 nn) or natural |ight for

various periods of tine. Three SeCOHﬂXAMpLEInibar tobacco budwor m | ar vae
(Heliothis V|rescqpsg .nd the dlshes are
covered. After ;

S and X : be fromthe date Tabl es XV and XVI, 20
XV and XVI As can be seen ron1t e ata i n Tabl es an

chl orf ena yr‘%?%gfﬁéhts made with the wettabl e powder conposi tions of
this invenAtion are Siigld ievadriagippr és conduabéd ¢onm fMiexposed edbwrcd he
control conposids.ok-WiieGh growndf8ar el £ 8 OT RS AL £ Chl Prf&Nanye 'ﬂgﬁﬁé}

esticidal nmatrix.
P comp051tlon of this 1nventlon {composition 47) at 2 x 10t

5 x 10™ , and 8 x 10% bodies/acre, Bacillus thurlngzen51s
(DIPEL® 4L, available from Abbott Laboratories) at 1.0

10 pint/acre, and methomyl (LANNATE® 2.4L, available from
DuPont, Wilmington, Delaware) at 0.6 1lb active ingredient
(ai) /acre are compared for efficacy against H. Virescené.
Biological materials are suspended in water containing an
insect gustatory stimulant (COAX® available'from CCT Corp.,

15 cCarlsbad, California) at 2.0 pints/acre; aqueous dilutions
of methomyl contained no COAX®. Treatments and untreated
check are replicated four times in a randomized complete
block design. A treatment replicate consists of a five-row -
by 20 ft plot of tobacco. Treatments are applied to

20 tobacco on days 1, 5, 9, 17 and 22 of the test. Treatments
are applied with a backpack, CO;-pressurized boom sprayer
which is calibrated to deliver 20.7 gallons/acre through
three TX12 (Spraying Systems, Wheaton, IL) hollow-cone
nozzles per row (one nozzle above center of the row and one

25 nozzle directed at each of the two sides of the row). Boom
pressure during application is 40 1b/in?.

On days 5, 8, 12, 22, 26 and 29 of the test, live H.
virescens are counted on 20 plants in each plot. The
results are summarized in Table XIV.

30 As can be seen from the data in Table XIV, the
wettable powder composition of this invention (composition

47) provides good control of H. virescens.
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8. 60 MORVET[ err] D425 17.21 KaBEPH @y
56. 75 M RO CEL E 5. 67 QYR g34ACi of %03
6. 34 [err] Mean particle S|23 about 1-3 [err]m
TABLE XV Eval uation of UV (natufal light) Irradiated
Chlor f enapyr Wettabl e [Polder Conp05|t|ons Wt t abl e This'SB&lt BdsiBedh Replaced
Percent Larval Powdeyr mE)ng%%lre(d%\’/ I\/brta
Er R N T[]
.5 g/ ha 50 0 100
2 74 £ 58
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2 100 75 3 63

48 " Control Conposition 0 ThidHBeet Has Been Replaced? /

2 54 34 Humﬁm 15
Wil
-45- ' TABLE XVI i on of
WV-B Lanp Irradi ated Chl orf enapyr Wettabl e Powder Conpositions
Wt t abl e | rradiation Percent Larval Pawdeh3343 17.6.98
Exposur e( hour Mortal ity Conposjtion (s

5.0 al/ha 1.0 g/ ha 50 0 100

100 8 100 76

22 - 100 76 EXAMPLE 11 37 100
o 1 oo Evaluacich of uv seabi¥iey of wegfdble powder,,
21 compogitions comprisin chlorfenapyr

Wettable powder compositions 50 and 51 from Table
5 VIII, and a control composition identified below are
evaiuated for UV stability. An aqueous suspension of each
test composition is applied to plastic petri dishes (100 mm
X 15 mm) using a belt sprayer with nozzles calibrated to
provide 400 1/ha. The test materials are applied at rates
10 to provide the equivalent of 0.5, 1.0 and 5.0 g of
chlorfenapyr per hectare. The dishes are dried and exposed
to UV light using either a UV-B lamp (280-315 nm) or
natural light for various periods of time. Three second-
instar tobacco budworm larvae (Heliothis virescens) are
15 then placed in each dish and the dishes are covered. After
holding the dishes at 26.7°C for 48 hours, the surviving
larvae are counted. The results are summarized in Tables
XV and XVI. _
As can be seen from the data in Tables XV and XVI,
20 chlorfenapyr treatments made with the wettable powder
compositions of this invention are significantly more
stable to UV exposure than the control composition which

does not incorporate chlorfenapyr into a pesticidal matrix.



37 56 0 Cont r ol Compesition O

100 ° 100 8 - 100 =31
22 100 24 8 Bh 14

5 - | mEp eet Has Been ced
_46- CLAI MS: 1. H ’/t he
preparation of a coated pesticidal matrix which process C i y a)

preparing an aqueous m xture conprising a pesticidal agegtyi3,pH;depengent
pol ymer and water, provided that the pH oisthe aqueous m xture is below the
sol ubilization pH of the pH dependent polyner; and b) drying the
aqueous m xture of step (a) to produce the coated pesticidal matrix.

2. A process as clainmed in C acentndier efompasitaiowre of a plasticizer,
an activity enhancer and %ﬂé&i“é'&fé et protect o\r”tiﬁ é.;;ncl uded in the

aqueous m xture.

Chlorfenapyr (tech.) 5.43
MORWETCEFW 8.60
MORWET® D425 17.21
Kaolin Clay 56.75
Mrro-ceL®x 5.67
Citric Acid! 6.34

IMean particle size about 1-3 pm

TABLE XV
Evaluation of UV (natural 1light) Irradiated
Chlorfenapyr Wettable Powder Compositions

Wettable Irradiation Percent Larval
Powder Exposure (day Mortality
Compogition 8) :
. 1.0 ha 0.5 ha
50 0 100 ' 86
74 58
3 28 34
51 0 _ 100 91
100 75
63 48
Control
Composition 0 100 _ 97
54 34

15 22



3. A process as clained in Cdaim1l or daim2 wherein the pesticiEEﬂ
agent is selected fromthe group consisting of an

acaricide, a nematicide, a fungicide and a herhicide

4. - A process as clained in any one of Cains 1 to
i nSectici de.
process as clainmed in any one of Clains 1 to 3 wherein the pesticidal agent

pesticidal agent is a chem cal

is a chemical insecticide selected fromthe group conspstiggs@f

-
chl or f enapyr, hydranet hyl non, inidaclopri4b_1-(6-chloro-3-pyr|dy})

or a bi ol ogical

ethlad BeenRaplaced

(nitronet hyl ene)i m dazolidine, fipronil, and 1-[1-(p-
chl or ophenyl ) -2-fl uoro-4-(4-fl uoro- 3- phenoxyphenyl ) - 2-

but enyl ] cycl opropane, (R S)-(2) -,
-47- 6. A process claiped in_an
aﬁ aiu%gﬁopns% XJ\P

the pesticidal agent is a bidYogl

ticl

and niraBuEes xwier eof .

W i aF A

T

.6.98
o

wher ei n
gr oup

consi sting of VB8VEGTDEhlorfeiGmFt- Watfabliel i fowideeLdidbheiyiantri a
di spar NPV, AcWMNPV E2, AcWNPV L1, ACWNPV V8, AcMNPV Px1, and Bacill us
t huri ngi ensi s, Wa¥ta®keures t Faradiation

any one of O ai R®W4deE 6
Composition

50

51

Control
Composition

Exposure (hour

8)

22
37

22
37

22
37

7.

Reyeerss Barvhdi ned in
Mortality
5.0 ha 1.0 ha

100 100
100 76
100 76
100 0

100 100
100 47

100 21

56 0

100 100
100 31

100 24

14 6



wherein the pH dependent polymer is selected fron1tTﬁ?}ﬂ?ﬂﬂ;TE;{;rgzrag_of

an ethyl acrylate/ nethacrylic acid copol yne Vhis Sheet Has Been Replaced
met hacryl at e/ net hacrylic acid copol yner, a nethacryllc

acryl ate/ methyl nethacryl ate copol ymer, and mi xtures t B Eﬂ

pl asticizer is selected fromthe group consisting of a

glycol), a poly(propylene glycol), a citric acid ester, diethyl phthalate,
di butyl phthalate, castor oil, triacetin, and mxtures EQegggég 39e6 98
ultraviolet protector is selected fron1thg group consi sting of "carbo

bl ack, a benzophenone, a dye, tltanlun1d|OX|de and m xtures thereof; the
activity enhancer is a stilbene conpound; and the glidant is selected from
t he group consisting of talc, nagnesium stearate, calcium stearate, cal cium
sul fate, and m xtures thereof. " _process as clainmed in any one
of Claims 1 to 7 wherein the pH depend NS mer is selected fromthe
group consisting of an ethyl acrylate/nethacrylic aci d copolyner wherei n
the ratio of free garboxyl gLou sters is _ahout a _nethyl

s
met hacryl at e/ net hatiylic RES ﬁe%g %F& € WeFA T RRE tlochtFFee car boxyl
groups to estpestieldaknm&ﬂxnx whikh pragess @ompraSﬂathacryllc aci d/ met hyl

acryl at e/ met hyl gaﬁfgﬁgéfh§ures ?ﬁ%k%r%h%ohﬁEhglﬂg the nononers is

about 1:5:2 to and m X ere
REPL ACENMENT SPE%HiCldal agent, a pH-dependent polymer gnd Wﬁhérplast|C|zer

is sel ected fppovided aw QAIBIIMEHY aqueous mixture is below the
solubilization pH of the pH-dependent polymer; and

b) drying the aqueous mixture of step (a) to produce
the coated pesticidal matrix.

2. A process as claimed in Claim 1 wherein one or
more of a plasticizer, an activity enhancer and an

ultraviolet protector is included in the aqueous mixture.

3. A process as claimed in Claim 1 or Claim 2
wherein the pesticidal agent is selected from the group
consisting of an insecticide, an acaricide, a nematicide, a

fungicide and a herbicide and mixtures thereof.

4. A process as claimed in any one of Claims 1 to 3
wherein the pesticidal agent is a chemical or a biological

insecticide.

5. A process as claimed in any one of Claims 1 to 3
wherein the pesticidal agent is a chemical insecticide
selected from the group consisting of chlorfenapyr,
hydramethylnon, imidacloprid, 1-(6-chloro-3-pyridyl)-2-
(nitromethylene)imidazolidine, fipronil, and 1-[1-(p-
chlorophenyl)-2-fluoro-4- (4-fluoro-3-phenoxyphenyl) -2-
butenyllcyclopropane, (R,S)-(Z)-, and mixtures thereof.

—
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triethyl citrate and a pol y(ethylene glycol) havi anLecuLar
wei ght of about 1,000 to 10,000; and the stilbene commospg . s, sel ected from

t he group consisting of Blancophor BBH, Cal cofluor Wi epMicke AR,
and m xtures thereof. 9. A process as claine "/ / Cl ai s
1 to 8 wherein the pH dependent polyner is a nethyl

nmet hacryl ate/ met hacrylic acid copolyner and is partially solubilized with

base. 10. A process as clainmed in Caim9 wher eACY+33348Sk7 ies. v8
selected fromthe group consisting of am#&i um hydroxi de, an al kali netal
hydr oxi de, and an al kaline earth netal hydroxide. 11. A process as

clainmed in any one of Clainms 1 to 10 wherein in said dr%/i ng step the
aqueous mixture i Psprdy REA@Ps as claimed AnppB¥egBea’icfhaime 1 nt@any one

of Claims 1 tmekbivhetR pelheceaaledqerst isi dabidBddicahasmadiardiqd e size
| ess t han about. 20 [err’Jt"?b 13. A fropess ES clained in agl one of
dains 1 to £2ladssd th5a088uBeSPREL 8 nFe? f | VT DELya MVEE Mlye of
gbout 2 [err]pgamq HellietHi® zea IaIPV,lﬂyménafmedﬁsparww,nﬂcbmrPgarm ,one of
ains 1to i,N est LGl mat ki x_coppri ses about 1 to
50% by wei ghg”‘cmglpe?ﬁ%%‘%gglk’gaggﬁ@bgbg%'5"”%‘% %%‘5/6 VSwei ght of the

pH- dependent tpulrynerien®itso abdumilEerey thereof.

7. A process as claimed in any one of Claims 1 to 6
wherein the pH-dependent polymer is selected from the group
consisting of an ethyl acrylate/methacrylic acid copolymer,
a methyl methacrylate/methacrylic acid copolymer, a
methacrylic acid/methyl acrylate/methyl methacrylate
copolymer, and mixtures thereof; the plasticizer is
selected from thé group consisting of a poly{ethylene
glycol}), a poly(propylene glycol), a citric acid ester,
diethyl phthalate, dibutyl phthalate, castor oil,
triacetin, and mixtures thereof; the ultraviolet protector
is selected from the group consisting of carbon black, a
benzophenone, a dye, titanium dioxide, and mixtures
thereof; the activity enhancer is a stilbene compound; and
the glidant is selected from the group consisting of talc,
magnesium stearate, calcium stearate, calcium sulfate, and

mixtures thereof.

8. A process as claimed in any one of Claims 1 to 7
wherein the pH-dependent polymer is selected from the group
consisting of an ethyl acrvlate/methacrylic acid copolymer
wherein the ratio of free carboxyl groups to esters is
about 1:1, a methyl methacrylate/methacrylic acid copolymer
wherein the ratio of free carboxyl groups to esters is from
about 1:1 to about 1:2, a methacrylic acid/methyl

" acrylate/methyl methacrylate copolymer wherein the ratio of

the monomers is about 1:5:2 to 3:7:3, and mixtures thereof;



- 49- wei ght of the plasticizer, 0 to about 30% by wei ght of the
ul traviolet protector, 0 to about 75% by wei ght of trhleSIaettHayBeteyRé;ﬂHaancer

and 0 to about 15% by wei ght of the glidant. stici dal
matti x which conprises about 1 to 50% by wei ght of a Hﬁ
about 5 to 50% by wei ght of a pH dependent pol yner V\,herel ntlal
nunber of the free carboxylic acid groups in said polynmer have not been
converted to their salt form O to about. 25% by ‘wei ght ppf,_ 384(’315&&?9%2%’ 0
to about 30% by wei ght of an ultraviolet_pgotector, 0 to about 75% by

wei ght of an activity enhancer, and O to about 15% by weight of a glidant.
16. A coated pesticidal matrix as clainmed in Caim15 which conprises about

5 to 35% by V\ehgf'nbl@éti@ﬁz@_esié el ctage Firoma ket giaupOCéﬁg/qbyimgight of
the pH dependen

b t .25% | asticizer, O
o about 2056 by SEROh biEatR A AuRINRE VaEaer BLYe8LY olaBbie 380 by
wei ght of theaaeragetryobe‘d:mrmerwemm: ®ft abanautl, 00% by e}, gHO0; oancﬂht%he

gl i dant. St i d
wherein the p %i%geerﬁ%en% (?elé |sselsg r%tf% rg?ﬁet h%{IE Cw%(%g#s |ng of
an et hyl acrth@W%‘@%cB@Ha &@J@Qﬁb@?omle MaRrretPhylrWlte AR and

met hacryl at e/ gL h@pey! i KeBShH. copol yner, a nethacrylic acid/ methyl
acryl ate/ met hyl nethacryl ate copol ymer, and m xtures thereof; the

9. A process as claimed in any one of Claims 1 to 8
wherein the pH-dependent polymep is a methyl
methacrylate/methacrylic acid copolymer and is partially
solubilized with base.

10. A process as claimed in Claim 9 wherein the base
is selected from the group consisting of ammonium
hydroxide, an alkali metal hydroxide, and an alkaline earth
metal hydroxide.

11. A process as claimed in any one of Claims 1 to
10 wherein in said drying step the aqueous mixture is spray
dried.

12. A process as claimed in any one of Claims 1 to

11 wherein the coated pesticidal matrix has a particle size
less than about 20 pm.

13. A process as claimed in any one of Claims 1 to

12 wherein the coated pesticidal matrix has a particle size
of about 2 um to 10 pm.

14. A process as claimed in any one of Claims 1 to
13 wherein the coated pesticidal matrix comprises about 1
to 50% by weight of the pesticidal agent, about 5 to 50% by
weight of the pH-dependent polymer, 0 to about 25% by

_—
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\

plasticizer is selected fromthe group consisting offh@asg _}}gﬁst h{l ene

gl ycol), a poly(propylene glycol), a citric aci d est eiicnl at e,
di butyl phthalate, castor oil, triacetin, and m xtur ” :

ul ttavi ol et _ NT
SHEET - 50- protector is selected from

the group consisting of carbon black, a benzophenone, a dye, titanium

di oxi de, and m xtures thereof; the activity enhancer |§C§__§§3h§)e{|?.§_?8
compound; and the glidant is selected frogthe group consisting o alc,
nmagnesi um stearate, calciumstearate, calciumsulfate, and mxtures

t her eof . 18. A coated pesticidal matrix as clainmed in Claim1l7

wherei n the préilgipensenthe @l dizese! lect:edafabam_ghe ﬁy%@it@%&%ﬁ]{ﬂm of
an ethyl acry cryli.c acid copa r ejn the rati ree
car boxyl gr oul%)lzgfa{o\%gés]t er s‘;qosteac%c?ﬁt' : %’ égeﬂﬁngénéYh‘ﬁ%}%%t%fn&%apryl ic
aci d copol ymeacihertet rerthienaest,i endf 0f teeabanbok§® by owesghio eBtteties i s from
about 1:1 to gbonel: 2, a nmethacrylic acid/ methyl acrylate/ methyl

met hacryl ate copol ynmer wherein the ratio of nonomers is about 1:5:2 to
3:7:3, and m xtures thereof; the plasticizer is selected fromthe group

I T
average nol ecul.ar wei ght of, about 1, 0, ©an e s

compound i s (s:félteocte Yoty PSup BERELSLFRY 39CRF arfiopitford B, 50% by
Cal cof | uor WwdiaghVPRf RhaiHMdepeARenangohiédr whetder e®fsubstantial

number of the free carboxylic acid groups in said polymer
have not been converted to their salt form, 0 to about 25%
by weight of a plasticizer, 0 to about 30% by weight of an
ultraviolet protector, 0 to about 75% by weight of an
activity enhancer, and 0 to about 15% by weight of a
glidant.

16. A coated pesticidal matrix as claimed in Claim
15 which comprises about 5 to 35% by weight of the
pesticidal agent, about 10 to 45% by weight of the pH-
dependent polymer, 0 to about 25% by weight of the
plasticizer, 0 to about 20% by weight of the ultraviolet
protector, 0 to about 45% by weight of the activity
enhancer, and 0 to about 10% by weight of the glidant.

17. A coated pesticidal matrix as claimed in Claim
15 wherein the pH-dependent polymer is selected from the
group consisting of an ethyl acrylate/methacrylic acid
copolymer, a methyl methacrylate/methécrylic acid
copolymer, a methacrylic acid/methyl acrylate/methyl
methacrylate copoiymer, and mixtures thereof; the
plasticizer is selected from the group consisting of a
poly(ethylene glycol), a poly(propylene glycol), a citric
acid ester, diethyl phthalate, dibutyl phthalate, castor
oil, triacetin, and mixtures thereof; the ultraviolet

(T



19. A coated pesticidal matrix as clainmed in any on §§méaﬁﬂ

wherei'n the pesticidal agent is a chenical insectici ca

i nsecti ci de. 20.- A coated pesticidal matrix a ml II 'lﬂ y one of
Clainms 15 to 18 wherein the pesticidal agent is a ch i de

sel ected fromthe group consisting of chlorfenapyr, hydranethylnon,
I mdacl oprid, 1-(6-chloro-3- pyridyl)-2-(nitronethylene)imdazolidine,

fipronil, and 1- ACY-33343 17.6.98
[ 1- (p-chl or ophenyl ) -2-fl uoro-4-(4-fl uoro-8ephenoxyphenyl) -
2- but enyl ] cycl opropane, (R S)-(2)-, and m xtures thereof. 21. A

coated pesticidal matrix as clai rred in any one of Clains 15 to 18 wherein
t he pestici daPrERAECT si plnaigid firamedet oricup seheisbingr ofn ¢arbgnoup

consi sting of Gl Bbe l; ntria
di spar APV, A%il\%%]\g/ E2, n% V L1, A(:NNE”e H%llt%%ﬁ a%gx,bﬁgnd&béggl Il us

A
thuri ngi ensi ST EHYFF x'i@ﬁ‘é%oghérl"@ofacu‘”ty ez?anAeafoar»ea peslbendal matrix

as cl ai ned i ncoamyoan®; dndl theiyliFan® 3% Bavcagea Pabhi €he §kagpof | ess
than about Zocégg{AEQng of talc, magnesium stearate, calcium stearate,

calcium sulfate, and mixtures thereof.

18. A coated pesticidal matrix as claimed in Claim
17 wherein the pH-dependent polymer is selected from the
group consisting of an ethyl acrylate/methacrylic acid
copolymer wherein the ratio of free carboxyl groups to
esters is about 1:1, a methyl methacrvlate/methacrylic acid
copolymer wherein the ratio of free carboxyl groups to
esters is from about 1:1 to about 1:2, a methacrylic
acid/methyl acrylate/methyl methacrylate copolymer wherein
the ratio of monomers is about 1:5:2 to 3:7:3, and mixtures
thereof; the plasticizer is selected from the group
consisting of triethyl citrate and a poly(ethylene glycol)
having an average molecular weight of about 1,000 to
10,000; and the stilbene compound is selected from the
group consisting of Blancophor BBH, Calcofluor White M2R,

Phorwite AR, and mixtures thereof.

~19. A coated pesticidal matrix as claimed in any one
of Claims 15 to 18 wherein the pesticidal agent is a

chemical insecticide or a biological insecticide.

20. A coated pesticidal matrix as claimed in any one
of Claims 15 to 18 wherein the pesticidal agent is a
chemical insecticide selected from the group consisting of
chlorfenapyr, hydramethylnon, imidacloprid, 1-(6-chloro-3-
pyridyl)—2—(nitromethylene)imidazolidine, fipronil, and 1-

_\
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23. A coated pesticidal matrixas clainmed in any one of O aims 15—to—2%
having a particle size of about 2 [err]mto 10 [ err] ndhis Sheet Has 524

wett abl e powder pesticidal conposition which conpri sesHMM eplacﬁé% by

wei ght of a di spersing agent; about- 1 to 10% by wei ght anci ng
agent; about 10 to 70% by wei ght of a bul king agent; O v IBdH by

wei ght of a wetting agent; O to about 35% by weight -6f a pH nodifying
agent; and about 5 to 75% by weight of a coated pesticphdal 38%45i X738 gg
defined in any one of Clains 15 to 21. _g1- 25. A conposition as clained
in Claim24 which conprises about 2 to 15% by wei ght of the dispersing
agent; about 1 to 10% by wei ght of the flow enhancing agent; about 10 to
60% by wei ght [Iof (z-hehImddghemydgent-fluoro-4- (4-fluoro-3~phenoxyphenyl) -

-52- 0 i i . 0
weight of e el ARt Sr e AR BTG IEEY, 58 ke bt e
coated pesticidal matri x. 26. A conposition as clained in Caim24
or Caim25 “hereiflIheAFﬁgﬁééa(BgsﬁﬁgyaéliRa%g§x09§t8ga9ﬁg&ighdghy one
of Claims 15 to 18 wherein the pesticidal agent is a
biological insecticide selected from the group consisting
of V8VEGTDEL, V8vEGTDEL-AaIT, Heliothis zea NPV, Lymantria
dispar NPV, AcMNPV E2, ACMNPV L1, ‘ACMNPV V8, ACMNPV Px1,

and Bacillus thuringiensis, and mixtures thereof.

22. A coated pesticidal matrix as claimed in any one

of Claims 15 to 21 having a particle size of less than
about 20 pm.

23. A coated pesticidal matrixas claimed in any one
of Claims 15 to 21 having a particle size of about 2 pm to

10 pm.

24. A wettable powder pesticidal composition which
comprises about 0.5 to 40% by weight of a dispersing agent;
about 1 to 10% by weight of a flow enhancing agent; about
10 to 70% by weight of a bulking agent; 0 to about 25% by
weight of a wetting agent; 0 to about 35% by weight of a
pH-modifying agent; and about 5 to 75% by weight of a
coated pesticidal matrix as defined in any one of Claims 15
to 21.

25. A composition as claimed in Claim 24 which
comprises about 2 to 15% by weight of the dispersing agent;
about 1 to 10% by weight of the flow enhancing agent; about
10 to 60% by weight of the bulking agent;

—
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matrix is a biological agent. 27. A conp05|t|on as clé_‘“a_"h Cam
26 which conprises about 2 to 10% by wei ght oftrﬁhﬂ% Hﬁ$dﬂk about
1 to 10% by wei ght of the flow enhanci ng agent; ab y melght
of the bul king agent; about 2 to 20% by wei ght of ng agent;
and about 15 to 60% by wei ght of the coated pest|C| 28. A
conposition as clainmed in any one of Clains 24 to 27 mhere!n.the .

pH nodi fyi ng agent is an organic acid.’ 29. A conposiiian BB, €)gd ned
in Claim28 wherein the organic acid is-&2-ric acid. 30. A
conposition as claimed in Caim28 wherein the organic acid has a nean
particle size greater than about 50 31. A conposition as clained in
Cl ai m 30 wheleit® @heousr d2fki byaveiiohtisof tearwetring|agaitze Qgrteataé:rouman

about 100 [eth”%y weight of the pH-modifying agent; and®3bout 5 %S%A

i ci dal tr|x roduced by the process deflned In an one
Ef:fﬁg pESt % welg t of the coatedypestléadal matrix. y .

26. A composition as claimed in Claim 24 or Claim 25
wherein the pesticidal agent in the coated pesticidal

matrix is a biological agent.

27. A composition as claimed in Claim 26 which
comprises about 2 té 10% by weight of the dispersing agent;
about 1 to 10% by weight of the flow enhancing agent; about
20 to 50% by weight of the bulking agent; about 2 to 20% by
weight of the pH-modifying agent; and about 15 to 60% by

weight of the coated pesticidal matrix.

28. A composition as claimed in any one of Claims 24

to 27 wherein the pH-modifying agent is an organic acid.

29. A composition as claimed in Claim 28 wherein the
organic acid is citric acid.

30. A composition as claimed in Claim 28 wherein the

organic acid has a mean particle size greater than about 50

Mm.

31. A composition as claimed in Claim 30 wherein the

organic acid has a mean particle size greater than about
100 pm.




33. A nethod for inproving the residual control of _a pest which conprises
applying to the I ocus of the pest a pesticidally effectlve aWﬂ a
coated pesticidal matrix defined in any one of C lPrSheathIa.t,

A coated pesticidal nmatrix obtainable by the pr oce ’f’ I’m ’mﬁ aced CI ai m 1,
-53-

32. A coated pesticidal matrix produced by the
process defined in any one of Claims 1 to 14.

33. A method for improving the residual control of a
pest which comprises applying to the locus of the pest a
pesticidally effective amount of a coated pesticidal matrix
defined in any one of Claims 15 to 32.

34. A coated pesticidal matrix obtainable by the
process as defined in Claim 1.

-_
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