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PESTI Cl DAL OR HERBI Cl DAL COWPCSI TIONS - - - The present invention
rel ates to pesticidal or herbi ci dal conpositions. 5 The nost
common donestic insect pests are housefli es, nobsquitoes and

cockr oaches. The common housefly, Misca donestica, occurs

t hr oughout t hwowwaair2zi n donestic situations. Al ong Wi t pciiSRI7RI683
speci es, such as; the | esser housefly, 10 blowflies and flesh flies,
contam nates food and spreads di seages, such as, typhoid and chol era,
and al so carries the eggs of parasitic worns. The housefly
Is also a problemon refuse tips and is becom ng a progressively
greater nuisance in 15 agriculture, where it breeds in deep litter

br eedi ng units for pQuU _ The
cockroach is ubiquitous i #H cs and

sub-tropics and is common in heated
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The present invention relates to pesticidal or
herbicidal compositions.

The most common domestic insect pests are
houseflies, mosquitoes and cockroaches.

The common housefly, Musca domestica, occurs
throughout the world in domestic situations. Aalong
with similar species, such as, the lesser housefly,
blowflies and flesh flies, it contaminates food and
spreads diseases, such as, typhoid and cholera, and
also carries the eggs of parasitic worms.

The housefly is also a problem on refuse tips and
is becoming a progressively greater nuisance in
agriculture, where it breeds in deep litter breeding
units for poultry and other animals.

The cockroach is ubiguitous in urban situations -
in the tropics and sub-tropics and is common in heated
buildings in Britain, the rest of Europe and North
Anerica where food is prepared. Large cockroach
populations are found in sewers and drains and many

_ disease organisms have been isolated from them.
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The mosguito is both a severe nuisance pest and
vastly important as a vector for blood-borne diseases,
such as, malaria, yellow fever, dengue and the like.

Control of those insect pests is becoming more
urgent as human populations increase and provide more
resources for them to breed.- '

International Patent Application No. W094/00980
described the ability of electrostatically charged
powders to adhere to an insect cuticle, to a surface
of a plant or to a surface of an insect trap.

However, insecticidal powders, for example magnesium
silicate or silica particles impregnated with an
insecticide, do not have the necessary characteristics




buildings in Britain, the rest of Europe and North 20 Anerica where food

I s prepared. Large cockroach popul ations are found in sewers and
drai ns and many di sease organi snms have been isolated fromthem

The nosquito in both a severe nui sance pest and vastly inportant as a
vector for bl ood-borne diseases, 25 such as, malaria, yellow fever,

dengue and hd7hi4E- Control of those insect pescidmrasm N
nor e urgent as human popul ations i ncrease and provi de nore

resources for themto breed. - 2Igternational Pat ent Application
No. W94/ 00980 30 described the ability of electrostatically charged
powders to adhere to an insect cuticle, to a surface " of a plant or to
a surface of an insect trap.: However, insecticidal powders, for
exanpl e magnesi um silicate or silica particles inpregnated with an 35
i nsectici de, deeithemhae hehelestaostarichidycechargedcer to retain WO

97/ 33472 such an electrostatic charge anaPER&EBPIL Q0658
"2 particles do not become attached firmly to an insect
cuticle, to the surface of a plant, or to a surface of
5 an insect trap.

Herbicidal compositions which are in a
particulate form also suffer the disadvantage that the
herbicidal particles do not adhere firmly to the
plants onto which they are sprayed or dusted.

10 We have now developed pesticidal or herbicidal
compositions which are in particulate form and which
have improved adherent properties so that they adhere
more firmly to the insect, plant or surface onto which
they are sprayed or dusted.

15 Accordingly, the present invention provides a’
pesticidal or herbicidal composition in particulate
form which comprises composite particles each
comprising a core of an inert substrate having a
pesticide or herbicide associated therewith, and a

20 | coating of an electrically resistive material around
the said core, the particles carrying an electrostatic
charge.

By the terms “pesticide” as used herein is meant

any substance which can be used in the control of

25 agricultural, natural environmental and domestic
pests, such as insects. Included within this term,
therefore, are naturally occurring or synthetic
chemical insecticides, fungicides, acaricides insect.
growth regulators and chemosterilants; entomopathogens

30 such as bacteria, viruses and fungi; parasites; and
behaviour modifying chemicals such as pheromones,
allomones and kairmones. By the term “herbicide” as
used herein is meant any substance which can be used
in agriculture to control or modify plant growth.

35 The compositions of the present invention



either to be electrostatically charged or to retain such an

el ectrostatic charge and therefore the particles do not becone
attached firmy to an insect cuticle, to the surface of a plant, or
to a surface of 5 an insect trap. Her bi ci dal conposi tions
which are in a particulate formal so suffer the di sadvantage that the
her bi ci dal pawOisegB®32do not adhere firmy to the pl ant SPGRIGBI7TODES3 h
they are sprayed or dusted. 10 W have now devel oped pesticidal or
her bi ci dal conpositions which aresif particulate form and which

have i nproved adherent properties so that they adhere .hore firmy to
the insect, plant or surface onto which they are sprayed or dusted.
15 Accordi ngly, the present invention provides a - pesti ci dal
or herbicidal conposition in particulate h conprlses
conposi te parti clGOPPEASH 2 °°gecBﬂp??‘s?‘ﬂ§r‘é %%?%t’fﬂt%m jrC v (2 Rpkariale
havi ng a pesiiichi detsr mepebycasecaasarcier efior hehee\pasticide 0120
coating of an el gehilsealle ah@SWALEl s EBERER L B P UKl bioloditarsy d COTe.

the particles carrying an e t he

terms "pesticidet® “&§tuse3hﬁe§BPﬁt guhgtyate is PE&é#EﬂR%MaﬁRE?W&n can be
used i n the scont hdighdly 3bsorbenti cuStitable nekamples rof rauvie mattexdals

domest i c PG3eS sﬁ‘i%naaibﬁiﬁét sma i:\ﬁﬁdsﬂiéﬁéb t(hiaslé)er m

therefore, are nat.ural occurrin S

i nsectici des, r‘?&a&"a'é?“HEaPPEF esc?% 'é%?se or “Qﬁm% ﬁﬂ%‘é"“and
chenosteril ant s relyoersashicheas @Bitinguchitesamonenitubbers« use and f ungi ;

parasites; and mertb%tmwa{:enﬁdyfuwa @%W&ﬁ&%ﬁ%m&wes

|1 n nd kai r non rm*
altomones a d agéggéiategywath Se Pmpregﬁé%ﬁon into it, or may

have the pesticide or herbicide associated with it in
some other way for example by adsorption or absorption

thereon.
The cores of the composite particles are coated
15 with a coating of an electrically resistive material,

i.e. a material which readily accepts an electrical
charge, such as a wax, a lipid, a natural or synthetic
resin or a natural or synthetic polymeric material.
Examples of waxes which may be used are Carnauba Wax,
20 paraffin waxes, candelilla wax and bees’' wax.
Examples of polymeric coating materials are
polytetrafluoroethylene, or ethylenic polymers.
Examples of resins are shellac and synthetic acrylic
resins. An example of a lipid which may be used is
25 lecithin.

The composite particles of the present invention
will generally have a particle size in the range of
form 1 to 100um, preferably 20 to 60um. If the
particles are too small then they become hazardous to

30 human health, whilst if they are too large they will
then tend to fall off the insect, plant or other
surface to which they are applied either because of
gravitional forces and/or because there will be
insufficient electrostatic attraction. The thickness

35 of the coating of the electrically resistive material



used herein is meant any substance which can be used

in agriculture

to control or nodify plant growth. 35 The conpositions of the
present invention WO 97/ 33472 :
PCT/ GB97/ 00683 - 3- conprise a core of

an inert substrate, i.e. a material whi ch acts nerely as a carrier for

t he pesti ci W©93/33472 her bi ci de and which is chem cal
inert. The inert substrate is preferably porous and 5
Sui t abl e exanpl es of such materials are silicon
silicate (talc), di at omaceous ear t%

synt hetic pol ymers such as chitin, chltosan or

|y ancedivcisrassal | y
hi ghly absor bent.
di oxi de, magnesi um

cell ul ose or natural or

rubber. The

i nert substrate may have the pesticide or herbicide 10 associated with it

by |npregnat|on into it,, or have t he pestic

i de or herbicide

associ at ed wi t hiftneh critici&anﬁﬂYkQGQWEPaﬁbﬂteﬂawppanﬁy thie oere on or
absorption . of ttikecparticles and caha<a@iay GEcbbe aanapéeiﬁaaartlcles

are coated 15 cifhife? COEMLAALY, ¥hé' dalring bhbek i8Sl YT S5SH{SL
at least 0.1% by volume, preferably 5 to 25% by volume
5 of the particles and the core will comprise up to
99.9% by volume, preferably 75 to 95% by volume of the

particles.

The coating of electrically resistive material
may be applied to the cores of the particles by any
10 suitable coating technique such as by fluidised bed

coating, spraying or mixing.

The amount of pesticide or herbicide which is

impregnated into or associated with the

inert

substrate will generally comprise at least 0.1% by
15 weight of the inert substrate. The amount of the

pesticide or herbicide will depend upon

the intended

release rate from the composition and the length of
intended duration of release. It will also depend upon
the nature of the electrically resistive coating and

20 other factors.

It is known that insects carry an electrostatic
charge. 1In the case of the cockroach, the outside of

its cuticle is positively charged, with

an

electrostatic gradient across the cuticle {Beament,
25 J.W.L. in Nature Lond. Vol. 191, 1961, pp 217-221).
Accordingly, it is preferred if the particles of

the compositions of the invention are

electrostatically charged to have an opposite polarity
to that of the pest against which they are targeted.
30 In this manner, the adhesion of the charged particles

to the pest is improved.
The pesticide which is used in the

present

invention may be specifically targeted to the control

of particular pests. For example, an insecticide may
35 be applied to sexually mature male insects so that it



I.e. a mterial which readily accepts an el ectrical _ charge, such as a
wax, a lipid, a natural or synthetic : resin or a natural or synthetic
pol ymeric material . Exanpl es of waxes which nay be used are Carnauba
Wax, 20 paraffin waxes, candelilla wax and bees' wax. Exanpl es of
polymeric coating materials are pol ytetrafl uoroet hyl ene, or ethylenic
pol yners. wo 97B34mpl es of resins are shellac and synt het i PCIGBITOWHSE3
resins. An exanple of a lipid which may be used is 25 | ecit hin.

The conposite particles of the present inyention wi |l generally have
a particle size in the range of - form1l1l to 100[err]m. preferably 20 to
60[errm If the particles are too small then they becone hazardous
to 30 human health, whilst if they are too large they wll t hen
tend to fall off the insect, plant or other surface to which they are
appl i ed either bH&P¥gags,pmong thﬁr%ﬁ??i?ﬁmﬁh?(ﬁ9R§§§£%&P0s“ﬁgﬂﬁuﬁiﬁ$ﬂ%re
will be i nowf byc centaet edtr ing cgwarmirig.actThen indeetibidankss 35 of

the coating of tia;9kaqyr t6akbYeddSts dtferMidids of insect wndifp 97/ 33472
PCT/ GB97/ 00683 :
transmitted in this way.

5 Each pesticide may be chosen to have a narrow
spectrum of action. Entomopathogens are particularly
well suited to this. A further embodiment is to use
as the pesticide a specific attractant to attract

_ insects to the composition. For example, the

10 attractant may be a sexual pheromone. Purthermore, a
sexual attractant pheromone may be used to produce
male confusion. This technique depends on the very
high sensitivity of male insects to volatile sex
attractants produced by females of the same species.

15 (In a few cases the male produces the attractant).

The female pheromone affects the male guidance system
which depends on flying upwind in an odour laden air
current, thereby disrupting mating by preventing the
males from locating the females.

20 Alternatively, a surface on which the insects may
land is coated with electrostatically chargead
particles confaining a volatile pheromone. The _
particles are then picked up by the insect from the
surface. The particles picked up in this way are then

25 transferred to the antennae or other parts of the
insect bodies either by exploratory movement or during
cleaning. The particles remain in place and continue
to release pheromone, the coating on the particle
ensuring good attachment and controlling the release

30 rate. Due to habituation or saturation of the antenna
receptors by the pheromone emission, the insects are
unable to orientate with respect to trace emissions of
pheromone from female insects in the air. Mating
fails to occur and eggs laid by the females are

35 infertile. Furthermore, the males themselves act as



-4- is not critical, provided that it surrounds the core of

the particles and can readily accept an electric charge. Generally,
the coating material will conprise at | east 0.1% by vol une,
preferably 5 to 25% by volune 5 of the particles and the core will °
conprise up to 99. 9% by vol une, preferably 75 to 95% by vol une of the
particles. wo9733472 The coating of electrically resistivep '

may be applied to the cores of the particles by any 10 sui tabl e coating
techni que such as by fluidised bed. _ g coating, spraying or mXing.

The anmount of pesticide or herbicide which is | npregnated into or
associated with the inert substrate will generally conprise at |east
0.1% by 15 weight of the inert substrate. The anount of the

pesticide or herbicide will depend upon the intended rel ease rate

from the conpostePale mimics, | ntigg uncontamioaged walesi awayf rel ease.
It will also depesml ¢ebling femdles.nature of the electrically resistive

coating and 20 other, f Lt s _kno th i nsects carry
an electrostatic f“’%ﬁéﬁﬁﬁﬁéﬁﬁ$ﬁ|ﬁghgg§gﬁgﬁ Pﬁet§5c%%358ﬁ$°Phghﬁutside of
its cuticle is PREFFIRAIIR RAsiEtive ceakdng is smpothrofhetic gradi ent
across t hes cut ismoofliicesedt tHe coativg will Wepeha Lpbs. thel natdde 1961,

Phe compos! 11 orf ofne reoffY Matlrtay' we® eRe cBoE 0. L bRIGRR nar god 1o
have an opposi t359f ardggerdingly, insgctss orhmipest whighneentct theey are
t ar get ed. smooth coating on charged particles get the particles
' onto their feet and the smooth surface of the
10 particles reduces friction and prevents them gripping
satisfactorily onto a surface on which they are
crawling. For example, honey bee mites (Varroa) are
prevented in this manner from crawling up the walls of
the beehive and attaching to bees. They thus fall to
- 18 the bottom of the hive and then are killed by an
acaricide contained within the particles, by
techniques known in the art. _
In a preferred aspect of the present invention, a
second pesticide or herbicide may be adhered to the
20 coating of the electrically resistive material, i.e.
on the outer surface of the composite particles.
Particles which have two pesticides associated
therewith may have two possible modes of action on the
same species of insect. For example, the pesticide
25 impregnated into or associated with the inert
substrate may be a bacillus which is toxic to the
insect on ingestion. The second pesticide may be a
fungus which is toxic by invasion through the outer
cuticle of the insect.
30 The number of pesticides incorporated into a
single particle may be regulated in order to achieve a

desired range of target specificity, or particles
having different constituents may be mixed to achieve
the same end.

35 Alternatively, the composite particles of the



30 In this manner, the adhesion of the charged particles to the

pest is inproved. The pesticide which is used in the present

i nvention may be specifically targeted to the control of particul ar
pests. For exanple, an insecticide my 35 be applied to sexually mature
mal e insects so that it WD 97/ 33472

PCT/ GB97/ 006980 97/33472 -5- SpPEREBIHRGEY t he
rest of the population during mating or by contact during swarm ng.
The insecticide is unlikely to spregad to ot her species of insect when
transmtted in this way. 5 - Each pesticide may be chosen to have a
narr ow spectrum of action. Entonopathogens are particularly

well suited to this. A further enbodinment is to use

a specific attractant to,attract insects to e,Go
exanpl e, the 10 pr&???&c@ﬁﬁ?“ﬁ%@”tﬂ?¥i?ﬂﬂﬁﬁ%" ﬂthﬁhgﬁéae

as the pesticide
nposi tion. For
‘FufPhermore, a

sexual attractan
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exphpi epohbe nbgrivicide dhay her adweedkiller which is
sprayed onto a crop and will attach both to the crop
plants and any weeds growing with the crop. The
weedkiller then kills the weeds. Alternatively, the
crop plants may be sprayed or dusted with herbicide
containing particles to achieve another effect, such
as promoting or delaying growth.

In situations where particﬁlar insect pests or
fungal pests attack a crop, a suitable pesticide for
the insect or fungi may be incorporated into the
ﬁarticles and the crop plants sprayed or dusted with
the composition. The insects or fungal spores thus
come into contact with the particles which adhere to
them and the pesticide is released from the particles
of the composition to kill the insects or fungal
spores. Combined compositions comprising herbicides
with insecticides and/or fungicides are contemplated
within the scope of the invention. -

Charging of the particles may be achieved by
friction or by subjecting them to electrical
discharge} high electrical fields or other suitable
means. Where the particles are applied directly to
the pest, plant or surface for instance, by a
dispenser, such as, an aerosol spray dispenser,
frictional charging may be effected by suitable design
of the dispenser, particularly the nozzle

configuration thereof.

30

35

The particles of the present invention will
preferably retain their electrostatic charge for at
least 24 hours when they contain slow acting chemical
pesticides, such as chemical insecticides and for at
least 4 to 5 days when they contain biological
pesticides.

The present invention will be further described



mal e confusion. This technique depends on the very hi gh sensitivity
of male insects to volatile sex . attractants produced by fenal es of
the same species. 15 (In a few cases the nale produces the attractant).
The fenmal e pheronone affects the mal e gui dance system whi ch depends
on flying upw nd in an odour |aden air current, thereby disrupting
mat i ng by pWesId347ag t he mal es from | ocating the fen®OTGBIZ00683

Al ternatively, a surface on which the insects may land is coated with
el ectrostatically charged -particlgs.containing a volatile pheronone.
The particles are then picked up by the insect fromthe

surface. The particles picked up in this way are then 25 . transferred to
t he antennae or other parts of the i nsect bodi es either by

expl oratory nnvegﬁnt or durin cleaning, The particles remain in

pl ace and conti referQHﬁerng§9§ AREPBRANELING (Arawkngsy dgn whdehparticle
ensuri ng good att aclfigwreand iddasteraktengat partidbaser 3 contirfle. Due to

habi tuation or Sald Al WecdkraahBe?Ri®N Bhe invedEfGPl OS by the pheronone
em ssion, the insects are unable to orientate with respect to trace

eni ssi ons of SIRERSTIRG teoFiouxg &/ i theRarticle\d qomprisesns
fails to dccur hdrghlag@dsioxbenty orhpoteunl esrare sifrrouridée by lag.

Furthernore, tha ety beki{8Eidal cBiting 2. The core 1 is
impregnated with a pesticide, for example a biological
insecticide such as Metarhizium anisopliae. The
electrically resistive lipid coating may be, for

10 example, Carnauba Wax.

As illustrated in Figure 1, the particle 4 has a
further pesticide 3 applied to the outer surface of
the coating 2. The further pesticide may comprise
fungal spores. A plutality of particles as shown in

15 Figure 1 may be charged by corona discharge
techniques.

The present invention will be further described

. with reference to the following Examples.

20 ' EXANPLE 1

Silicon dioxide particles 0.5 to 10mm in
diameter, (Sigma Chemical Co.), 10g, were mixed with
10g of the insecticide Sulfluramid (Trade Name -

25 Griffin Corporation). cComposite impregnated silicon
dioxide particles were thus formed which were then
throughly mixed with 80g Carnauba wax particles of
from 20 to 80um in diameter. The silica particles,
which are known to occlude lipid materials acquired a

30 doating of lipid molecules from the wax particles.
Carnauba wax is a highly electrically resistive
material. Accordingly, the addition of the wax to the
silica pérticles, and coating of the silica particles
thereby, increases the level of charge imparted tb the

35 particles as a result of friction on shaking the
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- 6- female mmcs, diverting uncontam nated nmal es away

calling fenal es.

In-a particular enbodi nent of the inventi

el ectrically resistive coating is snooth. -The 5 snoot hness of the
coating will depend upon the nature of the coating material and

coati ng t echrW@Qa#33472

t he snoot h coating on charged particles get the particles

their feet and t

he snooth surface of theol® particles reduces fric

and prevents them gri pping satisfactorily onto a surf.ace on whi
they are craw i ng. For exanple, honey bee mtes (Varroa) are

prevented in thi

s manner fromcrawling up the walls of t he beeh

and attaching to bs S. They thus fall to 15 the bottom of the hive

then-are kill ed

acari.cide contained wwthin the particles,

techni ques known in the agdelt German cockuneaghesci8latéeddpegervanice)
present inventiOgerd treatedowDEN §AS prdphred dig’ powade maxtigeadhered to
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exactly the same way with a mixture prepared in the

proportions of silica, S0g, and sulfluramid, 10g.
Each test was replicated four times with each group of
10 insects.

The treated cockroaches were kept in individual
containers in a chamber at 25°C and 30-40% relative
humidity. The mortality of the insects was then
recorded in terms of the number of insects out of 10
that showed no movement of any part of the body for 24
hours.

Figure 2 shows the mean mortality of cockroaches
from the four replicate tests. The results show that
the insecticidal effect is significantly greater when
the electrostatic properties of the carrier particles
are increased by association with the wax particles.
This is demonstrated by mortality occurring after 72
hours with the wax coated silica particles, rather
than after than 96 hours for particles without the wax
coating.

EXAMPLE 2

The procedure of Example 1 was repeated using
chitosan (Seacure CL210, Pronova Biopolymer) as the
carrier for the sulfluramid.

A control experiment was carried out
substantially in the manner as described in Exanmple 1
using a mixture of chitosan and sulfluramid.
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i nsect on ingestion. The second pesticide may be a fungus which is

toxi c by invasion through the outer cuticle of the insect. 30

The nunber of pesticides incorporated into a single particle nay be
regul ated in order to achieve a desired range of target specificity,
or particles having different constituents may be m xed to achi eve
the sane eWD9YZB472 Al ternatively, the conposite part PCIiGBIT0068hec

WD 97/ 33472 PCT/ GB97/ 00683

-7- present invention may contapn.a herbicide. For exanpl e,

t he herbicide may be a weedkiller-which is sprayed onto a crop and
wll attach both to the crop pl ants and any weeds growing with the

crop. The 5 weedkiller then kills the weeds. Altérnatively, the
crop plants nmay be sgra ed or dusted wi th herbicide nt ai ni ng

c
particles to achi evEr8nbeRARItE 9% the fyperinents, axg &H‘i”ng"br del ayi ng
growt h. Figuren3si fuemiwinkclwhit econrbe cadenr thadedthepests or

insecticidal effect of the sulfluramid is increased
when the carrier particles are coated with lipid.

EXAMPLE 3

The procedures of Examples 1 and 2 were repeated
using adult American cockroaches (Periplaneta
10 americana). Substantially the same results were
obtained.



10 fungal pests attack a crop, a suitable pesticide for t he insect
or fungi may be incorporated into the particles and the crop plants
sprayed or dusted with th FOSHTT o1 nsects or fungal spores
t hus conme into contact w hTHﬁéS |§E EE “ch adhere to 15 them
and the pesticide is released ffjom t hBEBRRAPER| o of the conposition
to kill the iWO8E¥?r fungal Sspor es. Conbi ned conposi 00633
conpri si ng herbicides with insecticides and/or fungicides are

cont enpl at ed within the scope of -t bg #nvention. 20 Char gi ng
of the particles may be achi eved by - friction or by subjecting themto
el ectrical di scharge,. high electrical fields or other suitable

means. Wiere the particles are applied directly to t he pest, plant or
surface for |nst%$ﬁ§ hy a 25 di spenser, such as, an aerosol spray

di spenser, yPlonaI charging may be effected by suitable design

of the dispenser, particularly the nozzle configuration thereof.

The particles of the nresentpéaageidgmla}Iﬂeﬁylcldaurekﬁbah&tibﬁtahn their

el ectrostatic ch%ag%icg *f lod ho rs%#gggsaggyeggg i sl ow

acting chem cal SHem ca nseéect anﬁ for at
least 4 to % daysameﬁoméyswatmwmm%gmaxnert subsiratei havingsa

The present invepesticidel obchérbidide Gasdddidted therewith, and a
coating of an electrically resistive material around
the said core, the particles carrying an electrostatic
charge.

10
2. A composition as claimed in claim 1 wherein
the inert substrate comprises silica, magnesium
silicate, diatomaceous earth, cellulose or a natural
or synthetic polymer.
15 '
3. A composition as claimed in claim 1 or claim
2 wherein the particles have an average particle size
in the range of from 1 to 100um.

20 4. A composition as claimed in claim 3 wherein
the particles have an average particle size in the
range of from 20 to 60um.

5. A composition as claimed in any one of the
25 preceding claims wherein the pesticide is an
insecticide, fungicide, acaricide, insect growth
regulator or chemosterilant. '

6. A composition as claimed in any one of
30 claims 1 to 4 wherein the pesticide is a bacterium,
virus or fungus.

7. A composition as claimed in any one of
claims 1 to 4 wherein the pesticide is a behaviour
35 modifying chemical.

* [4 L M s *
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- 8- with reference to the acconpanyi ng draw ngs, in which:

Figure 1 illustrates a particle of a control agent in accordance with
t he i'nventi on. Ref ' ' the particle 4 conprises a
5 hi ghly absorbent or porolisTigrselTuds gealedl by an electrically
resistive wam$iasgr22. The corel|l i s REPLACEDPregnipt ed wit h BCTEBYINOE83e, f or
exanpl e a bi ol ogi cal | nSeetrFeage——Saeh—as—mt ar hi zi um ani sopl i ae. The
electrically resistive lipid coati ng-npy be, for 10 exanpl e, Car nauba
VaxX. As illustrated in-Figure 1, the particle. 4 has a :
further pesticide 3 applied to the outer surface of . the coating 2.
The further pesticide may conprise fungal spores. A plurality of
particles as shown in 15 Figure 1 may be charged by corona di scharge

t echni ques. 8. Tﬁéc?ngﬁiﬁiQQNﬂﬁﬂﬁlﬁ+mﬁplg“bé“ uPPRePL (BRE i bed

Wi t h ref er enceptecéding otlaime wHewrsin ahe pedticide or herbicide

EXAMPLE -1 comprises Sht | £O4st! X €SP Udiigh'tcd£0tRe! 8ol 85 C6F | Hhe N

particles.

9. A composition as claimed in any one of the
preceding claims wherein the coating material
comprises from 5 to 25% by volume of the comprises
particles.

10

10. A composition as claimed in any one of the
preceding claims wherein the electrically resistive
coating comprises a wax, a lipid, a natural or
synthetic resin or a natural synthetic polymer.

15

11. A composition as claimed in any one of the
preceding claims wherein a second pesticide or
herbicide is adhered to the coating of the
electrically resistive material.

20

12. A composition as claimed in claim 11 wherein

the second pesticide comprises fungal spores.

13. A composition as claimed in any one of

25 claims 1 to 4, or 8 to 12, wherein the herbicide is a
weedkiller or a plant growth regulator.

-
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di aneter, (Sigma Chemcal Co.), log, were mxed with | og of the
insecticide Sulfluramd (Trade Nane'- 25 - G.iffin Corporation).

‘Conposite inpregnated silicon di oxi de particles were thus fornmed

whi ch were then throughly m xed with 80g Carnauba wax particles of
from20 to 80 err%n1in di aneter. The silica particles, whi ch are
known to occl M¥@PHH naterials acquired a 30 coating of [RGHGBI7/00683
nol ecul es fromthe wax particl es. C4A/Bauba wax is a highly
electrically resistive material. Accordingly, the addition of the wax
to the - silica particles, and coating of the silica particles '

t hereby, increases the |evel of charge inparted to the 35 particles as a
result of friction on shaking the WO 97/ 33472

PCT/ GB97/ 00683 -9- powder .

10 adult German cockroaches (Bl attella germanica) “were treated with

the prepared dry powder m xture




using a fine canel hair brush to place a fine uniform 5 coating over
the whole of the dorsal surface of the I nsect. For each group of 10
i nsects that was treated with the mxture, a simlar group was
treated in exactly the sane way with a mxture prepared in the
proportions of silica, 90g, and sulfluramd, 10g. 10 Each '
replicated foWOXR}IZ with each group of 10 i nsects. llt(‘q‘%&m’v)ﬁ&wﬁ'he
treated cockroaches were kept in individg/MB containers in a chanber
at 25[err]C and 30-40%rel ative hum dity. The nortality of the

I nsects was then 15 recorded in ternms of the nunber of i-nsects out of 10
t hat showed no novenent of an part of the body for 24 hour s.
Figure 2 shows the pean nort2DeL% t_of Blectrostatic Powder on;:SI0x oy
replicate tests. JMp/feséitsa Bdo&ultmm!g Admmﬂ gecticidal effect is
significantly greater when the el ectrostatic properties of the
carrier particles are increased by associatiop Wwth the wax
particles. TR $90% Silicash sPioxidey 16y Suifluramid, /s2rubafl after 72

hours with the wax coated silica particles, rather 25 than after than 96

hours for particles wthport the wax coatrng.
EXAMPLE 2 30 egh
chitosan (Seacure CL210, Prcnova Bi opol yner) as the carrier ffor t
sul fl uram d. T GAt-Ot—e X Pt e Rt —NES—C Orf et e Ot —
substantially in the man eL jas described in Exanple 1
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35 using a mxture of chitosan and sul fl uram d. WO 97/ 33472
PCT/ GB97/ 00683 - 10 - The
results of the experinments are given in Figure 3, fromwhich it can be
seen that the i nsecticidal effect of the sulfluramd is increased

when the carrier particles are coated with lipid. 5

procedures ofW s 1 and 2 were reped/ad usi ng adul trc,&lr%’?.l)-@gﬁ '

cockroaches (Periplaneta 10 anericana). Substantially the sane results

wer e

obt ai ned.

The Eftect of Electrostatic Powder on Chitosan
/0% and Sulfluramid Admixtures

a. 0% Chitosan, 10% Suifiuramid /Z27/40/)
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CLAI MS: 1. A pesticidal -composition in particulate form

whi ch- conpri ses conposite particles having.an average 5 particle size
in the range of from1 to 100[err]m each particle conprising a core
of an inert substrate having a first pesticide associated theremnbh

a coating of an electrically resistive material around the sald
core and a second pesticide adhered to flie=-10 coating of the
electrically resistive material, the particles carrying an

el ectrostatic charge. 2. A conposition as clained in claim1
wherein the inert substrate conprises silica, magnesium 15

silicate, dlategs&igus earth, cellulose or a natural: or synthetic
pol yrer.. . A conposition as clained in claiml or claim

2 wherein the partlcles have an average particle size
1. A pesticidal composition in particulate form

which comprises composite particles having an average

5  particle size in the range of from 1 to 100um, each
particle comprising a core of an inert substrate
having a first pesticide associated therewith, a
coating of an electrically resistive material around
the said core and a second pesticide .adhered to the

10 coating of the electrically resistive material, the
particles carrying an electrostatic charge.

2. A comp051tlon as clalmed in claim 1 wherein
the inert substrate comprlses 5111ca, mragnesium
15 silicate, diatomaceous earth, cellulose or a natural
or synthetic polymer.

3. A composition as claimed in claim 1 or claim
2 wherein the particles have an average particle size
20 in the range of from 20 to 60um.

4. A composition as claimed in any one of the
preceding claims wherein the first pesticide is an
insecticide, fungicide, acaricide, insect growth

25 regulator or chemosterilant.

5. A composition as claimed in any one of
claims 1 to 4 wherein the first pesticide is a
bacterium, virus or fungus.

30
6. A composition as claimed in any one of
claims 1 to 4 wherein the first pesticide is a
behaviour modifying chemical.
35 - 7. A conmposition as claimed in any one of the

cozoszer, RN L AN
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20 in the range of from20 to 60[err]m 4. A conposition

as clainmed in any one of the - preceding clains wherein the first
pesticide is an i nsecticide, fungicide, acaricide, insecf growth 25
regul ator or chenosteril ant. 5. A conposition as clainmed in
any one of claims 1 to 4 mher@41f£u;first pesticide is a

bacterium virus or fungus. 30 - 6. A conposition as clained in
any one of claimse 1 to 4 wherein the first pesticide is a

behavi our nodi fyi ng chem cal . 35 7. A conposition as clained in
any one of the - 12 -

preceding claims wherein the pesticide comprises at
least 0.1% by weight of the cores of the particles.

8. A composition as claimed in any one of the
5 precediﬁg claims wherein the coating material
comprises from 5 to 25% by volume of the comprises
particles.

9. A composition as claimed in any one of the
10 preceding claims wherein the electrically resistive
coating comprises a wax, a lipid, a natural or
synthetic resin or a natural synthetic polymer.

10. A ccmpoéit;on as claimed in any one of the
15 preceding claims wherein the second pesticide
comprises fungal spores. '

* [4 L M S *
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precedi ng clai ns wherein the pesticide conprises at

wei ght of the cores of the particles.

claimed in any one of the 5

8. A co

precedi ng cl ai ns vitierei n t he

| east 0. 1% by

Q5 )i C9 %% "'O
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mat eri al conprises from5 to 25% by volunme of the conpri$s€
particles. 9. A conposition as clained in any ondgH he 1
precedi ng cl ai ns ei n t he wiraChELORTIAY, PROPEIT? DROARIZATION . COat NGIWonpri ses

a wax, a lipid, a natural or
pol ymer___ I
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