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Technical Field This invention relates to insecticidal
conpositions in aerosol form 5 in particular to such conpositions
where the i ofrisgddal |y active ingredients are m %E? | at ed
so as to prc%fede a sustained rel ease effect. Backg?éﬂ%gg r #

It is well recognised in the art that m croencapsul ati on of
i nsecticides is useful where it is desired to provide conpositions where
t he 10 insecticide is subject to sustained rel ease. The advant age of

such conpositions is obvious,in Lhﬁ I nsecticidal effect is

provi ded over a pr ol onged peH’s&‘f 5 atli iposition Such
conpositions may, for exanple, be used in and around bui | di ngs so as
to,prevent the entre¥hfical FieREtL S- 15 A variety of

m cr oencapsul ati on mnet S .and co itions are kpnown,in the art as
represented by the ni cyiﬁﬁd% LHY n%gastf’%hb’(ﬂfgghmdal COIBW%{}%W ??r?ségzg‘i”f’%bl e
from Zeneca as5 DEMRRErticgjar tpisush gpmpositions where the insectitidbllpagive. 5 and 10%
W v aqueous capsulggrédiehfy ik itrodnapsifatelllso'as to provide disubfaftbd\eldastRERLt,
and di spensed usi Me spray nmeans. 20 Whi I st such
diluted formul ati ul for professional pest controllers,
they are of limited useltdsvvell recognisedi indbeweithehsdcwencapsulatigwafpar at i on,
particularly in dpimRstitidedls @ehfl whbreUis dégﬁeﬂ’fl@g?oﬁﬂé‘gé‘m:?tgf%ﬁs where the

non- sust ai ned _rel ease..insectici dal formul at,ons e qurre aval l a
There is, thef®f OF@FCHC’QF%WJ?%H&S% yegrass; @eﬁgm*&s? leé‘&’éb ready to
use 25 fornul at compesitipab iscotfviousionthat an insedtioidat effecttis provided over a

One form of i nsechidlpAigedouiBsfit@p, that is wdely used donestically
are aerosol inseclicide General,ﬁlq%nwat er . base i nsectici de

conpositions are enul si- O SRPRCS sa’&’f’yv@rlﬁﬁgd q?i’gg’glf‘@)in gad agpund

i ncor por at ed in thuildings snas ts pmivenptiwsmntry @linsects. By contrast,

i ncor por at i Olnls)f | m croeq S:aﬁg &l’&ﬁﬁ:&é}&%ﬁ&ﬁlﬁﬁeﬁ %e&hods and EShpb&tbAL hye

M croencapsul at e, S in the art as represented by the mictoenbapsulated lambda-
cyhalothrin (available from Zeneca as DEMAND CS®). This material is
available as 2.5 and 10% w/v aqueous capsule suspensions. In use, it is
diluted with water and dispensed using a suitable spray means.

20 Whilst such diluted formulations are useful for professional pest
controllers, they are of limited use owing to the inconvenience of
preparation, particularly in domestic or other situations where ready to use
non-sustained release insecticidal formulations are currently available.
There is, therefore, a strong requirement for a sustained release ready to use

25 formulation suitable for domestic and other situations.

One form of insecticide composition that is widely used
domestically are aerosol insecticides. Generally water based aerosol
insecticide compositions are emulsions with the active insecticide(s) being
incorporated in the continuous oil phase.

30 By contrast, incorporation of microencapsulated insecticides,
particularly microencapsulated insecticides that are aqueous dispersions or
suspensions into aerosol compositions has been found to be problematic
owing to the instability of the so-formed emulsions. This instability has
been attributed to the fact that the microencapsulated insecticide is present

35 in the dispersed aqueous phase rather than the oil phase as occurs with
conventional water based aerosol insecticides.
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G ven the potential utility of sustained rel £ase insecticides in aerosol
form the present inventors have directed considerable efforts towards

gr ovi di ng i’i fo[ Hul ati OGixgd?i:ﬁl'éﬂo{iexhﬁﬁlhltﬁftﬁr%Eﬁi‘tﬁi{r%ﬂ?eﬁ{a@@h&ecﬁcidﬁ in itxerosol c
urprisingly, presen I nyent or,s ave J,0u a | I'S 0SSl e (0]
o oluce. cuch  or ety e mrespt SRy S AV iR cr i arphlp SRR towatis, o
stabilise the comppodditgmioranilation mdtich igdithieffgctive and stabdm| ef f ect i veness.

Di scl osure of the | nveghififsingly, the  present invé6f Kivedoknd thé iP{sep%f%Bible to
a s orm of an

et ool vt or 3| n RRASkeNeE D EIGPP o pin peyteyy ¢

ti,0o), i n.the
emulgifiess thatActi0 o
aqueous suspensi stabilisenthercompwpiensawbilst not impainisginsecticidal effeyitiveness.

i nsectici de concefifahiedfithe ifenseaProsi tion of from 0.001 to 5%
' ,amount .of from1 . t, 0% wW w,

W W, (b) —one,of More SQlvents.in an 1.

(c) one or nore enu ?ﬁ‘?@yi&‘eﬁe%&ﬂw HOTk GQTIfy s 10 a1 Insgefl and 15
sel ected from t heogiositioncimpthefony ofenaerosdl watet-invdil emnlsidmoomptising;

pol yoxyet hyl gge gy bi taﬂaﬁm,%f gfligﬂﬁéoms eﬁxagwsgxgafuenegﬁﬁmed

et hoxyl at ed . nonponic.,enu fiers, propoxyl at noni onl ¢ enul sifiers
and et hoxnepchigyds, 9,8 vs 1 iRsgcHeide somceriiian 11 thecomposition piffom ¢ oy
2 to 80% w w of owm®Biom a¥emgwpropel l ants; 20 (e) optionally from 0.001

to 5% w w of one ép,r ML Lo B ndtd 855! idlrfamount offir&ﬁ%%ifdﬂ%ifv; and

() t he bal ance bei ng water. ver In a second and rel ated

aspect, the presddt i ndRAPT Biers arleifiersdnanqmount of from 0.2 40 10%6HY £pda

conposi tion A t kelettdniramh tha gamipemnprisingrmome-pdi-and tri-sorbitan esters,
polyoxyethylene sorbitan esters, mono- and poly-glycerol esters, ethoxylated
nonionic emulsifiers, propoxylated nonionic emulsifiers and

ethoxylated/propoxylated nonionic emulsifiers;

{d) from 2 to 80% w/w of one or more propellants;

20 (e) optionally from 0.001 to 5% wj/w of one or more oil phase soluble
insecticides; and
B the balance being water.

In a second and related aspect, the present invention further consists
in an insecticidal composition in the form of an aerosol water-in-oil

25 emulsion comprising:

(a) an amount of an aqueous suspension of microencapsulated
insecticide to give an insecticide concentration in the composition of from
0.001 to 5% w/w;

(b) one or more solvents in an amount of from 1 to 20% w/w;

30 (c} one or more emulsifiers in an amount of from 0.2 to 10% w/w and
selected from the group comprising mono-, di-and tri-sorbitan esters,
polyoxyethylene sorbitan esters, mono- and poly-glycerol esters, ethoxylated
nonionic emulsifiers, propoxylated nonionic emulsifiers and
ethoxylated/propoxylated nonionic emulsifiers;

35 [d) from 2 to 80% w/w of one or more propellants;



25 enul sion conpri sing: (a) an anmount of an aqueous suspensi on

‘ef—m-croencapsul-at-ed———————hseeti-ei-de—to—g-re—ah—i nsect i-e-de

concentration in the conposition of from 0.001 to 5% wW w, (b)
one or nore solvents in an amount of from1l to 20%ww, 30 (c) one or
nmore emnul si {4 lld an anount of fromO0.2 to 10% w w and | ected
fromthe grg‘hf);@gkrwdgri sing nono-, di-and tri-sorbitan est er%‘,m‘m%%&ﬁ

pol yoxyet hyl ene sorbitan esters, nono- and pol y-glycerol esters,

et hoxyl at ed noni oni ¢ emul sifiers, propoxylated nonionic enulsifiers
and et hoxyl at ed/ propoxyl ated nonionic emulsifiers; 35 (d) from 2

to 80% w w of one _or nor r |l a ; 97/ 13409,
PCT/ AU96/ 00639 [ef op%oBaI?;p Fronf8 01 to 5% wiw o¥\9ne or niore 0il pl'?se soluble (e)

optional |y from One@ticidessensdy w of one or nore oil phase sol uble

i nsecticides; anq the bélhnce B&ﬁxé%t@ﬂce bei ng water; t he
o oot crabty B ol i an b eyt B S8 5 bk s
nost preferably . y Akl
meani ng i n thé armoesteferablyabouts.5. hydrophilic-1ipophilic balance of the
enul sifiers referred tqyp "BLB" oSRESI 'Sﬁ[-ri : The
requi red. HLB i s cal cul a,}?eg?l?g r,dijg)ags !tho é&el ?lgr ] .ggﬁ_thefaz nﬁfggggxf( 1-x) B,

where x is the priH’;SlG?l‘ UHHOPAH! 8¢ phthepryuisiiess, rafpmed to in thigt A and B
is the HLB of thepetificatibeer erul sifier. Surprisingly, it has

been found that in userhk ﬁ%@d?‘bgggggyﬁ{tﬁ%??%”dmg tot'hgyre "Hg_r_l wher ei n

thei 1 i naect 10, dATEEKA Fy yikhere 3 s bR PEPRASt of Re erelsiicr g AR HED
surfaces such as ofiAshd Bds theaHEB of théklse otheremopsfieed as it has been
found in the past that sEiE;&b indlf] it 4 Belh g:ln?nd: &5 ubd, 48 cBipositions of the |,
substantially reduced, in et insecticidal actiLvity qn vinyl “surfaces".
Accordi ngly, i n d0YERHQR wherein ths Bicroepeansulat E‘ﬁeﬁgé‘ﬁﬁilﬁﬁ sgpthefict ur t her
pyrethroid, retain their insecticidal activity when sprayed onto synthetic
15  polymeric surfaces such as vinyl "surfaces”. This is unexpected as it has
been found in the past that prior art pyrethroid compositions are
substantially reduced in their insecticidal activity on vinyl "surfaces",
Accordingly, in a third and related aspect, this invention stil further
consists in a method of killing insects that contact a synthetic polymeric
20 surface comprising applying to the surface an insecticidal composition in the
form of an aerosol water-in-oil emulsion comprising
(a) an amount of an agueous suspension of microencapsulated
insecticide to give an insecticide concentration in the composition of from
0.001 to 5% wfw;
25 [b) one or more solvents in an amount of from 1 to 20% w/w;
(©) one or more emulsifiers in an amount of from 0.2 to 10% w/w and
selected from the group comprising mono-, di-and tri-sorbitan esters,
polyoxyethylene sorbitan esters, mono- and poly-glycerol esters, ethoxylated
nonionic emulsifiers, propoxylated nonionic emulsifiers and
30 ethoxylated/propoxylated nonionic emulsifiers;
(d) from 2 to 80% w/w of one or more propeliants;

5

{e) optionally from 0.001 to 5% w/w of one or more oil phase soluble
insecticides; and
\ (f) the balance being water.
35 Throughout this specification all percentages are w/w unless

otherwise stated.



consis{s in a nethod of killing insects that contact a synthetic polyneric
20, surface conprising applying to the surface an insecticidal conposition

in the formof an aerosol water-in-oil emulsion conprising

(a) an anmount of an aqueous suspensi on of m croencapsul ated

‘i nsectici de WO 1389 an i nsecticide concentration in the comoumsiusémussof from
0.001 to 5%wWw, 25 (b) one or nore solvents in an anount of from1l to
20% W w; (c) one or nore emrulsifiers,in an amount of fromO0.2 to
10% w/ w and sel ected fromthe group con%ri si ng nono-, di-and
tri-sorbitan esters, pol yoxyet hyl ene sorbitan esters, nono- and

pol y-gl ycerol est Rficroeit ated dfsecticide noni oni ¢ enul sifiers, propoxyl ated
nonionic emulsifiers a r Ve oni pNi

enul sifiers; (d) rﬁ“? %%%BF%%WS%@%‘L @%C%gg%é“?"p‘f‘d‘pt | ants;

(e) ~optionall ycompasitions of the nyentian @s aaﬁa}lwusfwmxpnpnagéo gokewbl e

i nsecti ci des; andconcentratibh of inédetichid ANEEoAPbsiHoHBE Bom 0901 to 5%. A

Thr oughout thi SB?B%JK'&&%}%%” | J ﬁéﬁgilstf’%‘gx%sﬂ.&;leto\%%{ unl ess

ot herwi se st at'ed.
PCT/ AU96/ 00639 A wide range of active insecticides may be used of which

M croencapsul at edplR#ReidsS pdfticularly synthetic &H?oiﬂi,“dh‘l’@%?ﬁ?%‘% &idzi
i nsecticide is i ng%r%or teg in they e (?grnposi tions t he Iﬁlveﬁlﬁogrﬁs

an aqueous suspenBTe(g Y as to give a concentration of insecticide
in a conmposition of frdWheneaGyothettpyathroidsynhedscmiprbtbrinde msed; igeneratigriye

is fromO0.00134 0 it be incorporated in an At t6 8% WnceftrhdEn hDARAbIWeE ng& of BY
be used of which pyr et r%ds articularly synthetic pyrethroids,
n"eaﬁ 1 orindg

chlorpyrifos and HesAP8% Pef erred. When a
synthetic pyrethroid sulynthetic pymetbrdids sudhsasismddda gyheloghilin will gefierallyibel be

i ncorporated in aﬁxc%@&ﬁiedtiﬂ HiEN&G cortBREERbAFMII .01 BP0 595 e RRbIPD.01
the range, i.e. Otoo %‘ﬁ, %rxosrtn;));'eeferabiy about 0.06%.

15 Other synthetic pyrethroids such as cypermethrin, permethrin will
generally be incorporated to give a concentration of about 0.2% or 0.4%
respectively or more.

Chlorpyrifos and diazinon will generally be incorporated to give
concentrations in the range of 0.5 ta 0.9% or about 0.6% respectively.

20 For most applications, the preferred concentration of insecticide will
be 0.001 to 1%.

A wide range of microencapsulation technologies and compositions
may be used, providing that the microencapsulated insecticide is capable of
being formed into an aqueous dispersion.

25 One form of microencapsulation technology that is particularly
usefud in this invention is that offered by Zeneca and in particular its
microencapsulated lambda cyhalothrin is available as DEMAND CS®. This
material is made according to EP-A-85301744 and is presented as aqueous
suspensions, the concentration of the active insecticide being about 2.5% or

30 10% w/v. Preferably the 10% w/v material is used in this invention.

DEMAND CS® may be incorporated in the compositions of the
present invention to give an insecticide concentration of about 0.06%.
Solvent

In order to maintain emulsion stability and where required to enable

35 the incorporation of an optional oil phase soluble insecticide, a solvent is



Synt hetic pyrethroids such as | anbda cyhalothrin will generally be
-lncorpor at ed i n-higher—concent+aters—suech—as—6-—04-t 0 0. 5% —p+referabiy-0. 01

to 0.1% nost preferably about 0.06% 15 Q her synthetic
_pyrethroids such as cypernethrin, pernmethrin will general ly be

I ncor por ate e a concentration of about 0.2%or 0. 4%

respectivel &%?7’%6 Chl or pyri fos and di azi %%HAWWQ
general ly be i ncorporat ed to give concentrations in the range of 0.5
to 0.9% or about 0.6%respectively. 20 5 For nost applications,
the preferred concentration of insecticide wll be 0.001 to 1%

Awd f ul at t echnol d ti
be.Used. provi di RECPIPRR GRS tae FUBRRSIFSET of if TRReBiet B BLareuBLabtpm bo T
bei ng formed int czm Senemlly, thesspdvaritovill beowater immiscibleOne f or m of

m cr oencapsul ation tecW%(gg%Q@,;csbl% téﬂéﬂ Cgbe used a]ﬁ?tﬁfgﬂ'ca}é‘sﬁ&ila

i nvention is that offere

a a |
m cr oencapsul at e 93??5‘&&94:%%‘!56?1’1 ﬁ?ﬁﬁ tﬁ% s%?\Y&N é‘bﬁ%“ﬁ@dMBf@St insgeticidal
maferi al is made agtiwitydirreffetbtheRnitreca}siles 4Speudficallyy ths solvent sefectalishoudd

suspensi ons, the erafﬂx‘e‘%ﬂic?é%&@%eécﬁdr‘&’ﬁpiﬂgﬁ%é WSt BEbPg: GAH e 5%

or 30 10%wyv. | mat e 'S use s rnvention.
DEMAND CS may be mﬁﬂf&cﬂﬁ by ieasing.ons of the pr esent

invention to give an lﬂf&e&)bmbtbalmmtbé abtednthat corpbifiationd 6¥solvents may
Sol vent In order to maintain enulsion stability and where

required to enabl 3 sgg the_incor oratlon of an optional oil phase_sol uble
i nsectici de, 1 sol vent Examples of solygntothay mgydoe used in the compositions of the

PCT/ AU96/ 00639  invention indlwde+ por at ed in the corrp03| tions of the invention

in an amount of from 1llh&d Rparegfi?xgﬁ lﬁﬁqgﬁﬁﬁﬁmt ké&ﬁ?tn%ﬂth%}?@ vat er

I mm sci bl e. ven used,
al t hough care shd&@nipining solvents, é&@t‘%ﬁ%‘é‘& OWUF%B‘E ventp.esiligy ‘HB%S
not adversely af fop@ilsj fasgcdcids, dédlkyl phthalates, Cs-C,, alcohols and fatty alcohols.

15  Specific examples of these are as follows:-
liquid n-paraffins-Norpar 12, Norpar 13 and Norpar 15 (available
from Exxon)
liquid isoparaffins-Isopar G, Isopar H, Isopar L, Isopar M and Isopar
V (available from Exxon} -
20 Naphthene-containing solvents-Exxsol D40, Exxsol D60, Exxsol D80,
Exxsol D100, Exxsol D110, Nappar 10 (available from Exxon)
Ester solvents-such as alkyl acetates, examples being Exxate 1000,
Exxate 1300 (available from Exxon), and Coasol {available from Chemoxy
International};
25 Silicone solvents oils-Dow Corning 244, 245, 344 and 345 fluids,
Fatty acids - caprylic acid, caproic acid, capric acid, lauric acid,
myristic acid, palmitic acid, stearic acid, behenic acid, oleic acid;
Fatty alcohols - octanol, dodecanol, lauryl alcohol, myristyl alcohol,
cetyl alcohol, stearyl alcohol, cetostearyl alcohol, oleyl alcohol.
30 Preferred solvents are liquid hydrocarbon solvents, n-paraffins, and
iso-paraffins.
Although the solvent may be incorporated as a level of from 1 to
20%, preferably the concentration will be in the range of 2 to 109, most
' preferably about 5%.



5 activity or effect the mcrocapsules. Specifically, the solvent

‘sel ected shoul d not di ssolve the m crocapsul es, nor rupture the
wal I s thereof or cause the i nsecticide to be discharged by | eaching.
_Furthernore, it should be noted that conbinations of solvents may be
used. 10 wo09713409 Exanpl es of solvents that may be used pdirddigieoesse
conpositions of the I nvention include: - liquid
n-paraffins, liquid isoparaffins, cycloal kanes, napht hene-

cont ai ni ng solvents, white spirit, kerosene,“ester solvents, silicone

sol vent s or oils, fatty acids, dialkyl phthalates, (err]-Cerr]

al cohols and fatty al cohols. 15 Speci fic exanples of these are as

foll ows: - | i qui d n-paraffins-Norpar 12, Norpar 13 and Nor par
15 (available  Eropellamis, oo li qui d isoparaffins-Isopar
G |sopar H, |sopar L, Onespanom progellantpare used in thy compmisiticn &f the dnvdntionn)
20 Naplih G0 6 Gnitiit bF Wons 2y 80963 - Eabngst thd

3&%@ sol
D80, Exxsol D100 y@)ﬁ% Dlla, nNg:E_ ar 10 ggv i *ﬁi&er%&aon;
Ester sol vent 8. s HSAOEE b Bt 3pd compiressed ges bEW, goare
Exxat e 1300 (avaigrefekredf r om Exxon), and Coasol (avail abl e from Chenoxy
International); 25 I Iy P&roe k4. Sz | 245,
344 and 345 fl uids, In the Case%km&ﬂattygllbéigsjyaﬁzde{%?y |gq§%{%§9g§§x§8ﬁic
acid, capric aci @™ pcRlylepemethane, eth‘merﬁfﬁy cPIOPARe, RIAPERS.in-bufapg, nu-
stearic acid, befbuteéme, sibutams, ésobuteried pentane, pentene, isopentdsie/ard sopentene.
oct anol, dodgganqly: r | I : I ol ,
stearyl al coﬁgl , (Néré‘tt%%tg eoglrtl;{e[?sb cQ i , E)xfag’ﬁ‘éoa?%:gﬁég.mdgﬁd_’ it s be el
Preferred sol venttBatfammegially ﬂwmpmm lagis\typically goptain amuymbergfq
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> ‘ ) : .
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PCT/ AU96/ 00639  With small amounts o?propane, propene, pentane and buteneg
15 Preferred hydrocarbon propellants include propane, n-butane,
isobutane, pentane and isopentane, whilst most preferred are propane, iso-
butane and n-butane.
Particularly preferred hydrocarbon propellants are mixtures of
propane, n-butane and iso-butane.
20 Whilst broadly the concentration of hydrocarbon propellant will be
from 2 to 80%, generally the concentration will be from 10 to 60%,
preferably 25 to 60% most preferably about 40%.
When compressed gases are used as a propellant generally these will
be carbon dioxide, nitrogen or air. Usually, they will be used at a
25 concentration of 2 to 10%, preferably about 5%.
The person skilled in the art will appreciate that the pressure in an
aerosol package will be determined by propellant or mixture of propellant.
This pressure will have a determining effect on spray rates. Hence for any
particular valve system, varying the propellant or propellant mixture will
30 allow for the selection of a desired spray rate.

Likewise for a particular propellant or propellant mixture, it is
possible to select a valve and actuator system to achieve a desired rate.
Emulsifiers

One or more emulsifiers in an amount of from 0.2 to 10% and

35 selected from the group comprising mono-, di- and tri-sorbitan esters,
polyoxyethylene sorbitan esters, mono- and poly-glycerol esters, ethoxylated



Propel l.ants One or nore propellants are used in the
-conposi-tion of ' | ' t of frem2z2—to6—86%
Anongst the propellants that may be 5 used are hydrocarbons and
conpressed gas of which hydrocarbons are preferred.

In the casewgf”}@@%gydrocar bon propel lants those that myﬁﬁ#@%ﬁ% u.

are acetyl ene,” e ne, ethane, ethylene, propane, propeng,

but ene, isobutane, isobutene, pentane, pentene, isopentane and isopentene.
10 Mxtures of these propellants may al so b2 used. Indeed, it should be
not ed that commercially avail abl e propellants typically contain a
nunmber of hydr ocar bqn,_gases. For exanp] e, an odgri sed comrerci al
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Particul arly pref err ed Amyshigstthetsthoxylated| nomiorsic aneulsifiersimay bef mentioned:-
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60% nost pref erabl y abBreferfédamongst the ethoxylated\henionderpmedsifidrsgaeesoyy e
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det erm ned b - ' | TH
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30 allow for thackll ection of a desired spray rate.

Li kew se for 43 parti C“itﬁfas%@%%&xﬂf‘&dﬂnt%&ﬁ?'t& A5 1l éﬁfﬁ'iﬁﬁe}finitﬁe

possible to select a valve act uat or ? to af | eve esi r,ﬁ rate.
Emul sifiers compositions O%HEB wveppen. Senerlly, gpe of imesmy Bm 0. 2

to 10% and 35 gelyexyethylemersoritarpesitpwhilspthieseogndremulsifidt wildbd chosen
tri-sorbitan estefg, eiﬂé?%‘gg??’g?éwy‘;ﬁ%n 200eRd LM nfRbehid pgﬁﬂél'ycé"ﬂafi

pol y-gl ycerol esters,
esters.

20 Alternatively, one of the emulsifiers may be a mono-, di- and tri-
sorbitan ester whilst the second emulsifier is selected from ethoxylated
alkyl phenols, ethoxylated dialkylphenols, fatty acid ethoxylates, fatty
alcohol ethoxylates and fatty amine ethoxylates.

Some combinations of emulsifiers that have been found to be

25  effective are sorbitan monooleate with 20 moles of ethylene oxide sorbitan
monooleate; and glycerol monooleate with 20 moles of ethylene oxide
sorbitan monooleate.

Whilst the total emulsifier concentration may be 0.2 to 10%,
generally the concentration will be 0.5 to 8% preferably 1 to 5%, most

30 preferably about 1 to 29, particularly about 1.2%.

When two emulsifiers are used, usually the ratio of the
polyoxyethylene sorbitan ester to mono-, di- and tri-sorbitan esters or mono-
and poly-glycerol esters will be from 0.5 to 3:9.5 to 7, preferably 0.5 to
1.5:9.5 to 8.5, most preferably 1.1: 8.9.

35 Alternatively when one of the emulsifiers is selected from
ethoxylated alkyl phenols, ethoxylated dialkylphenols, fatty acid
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noni oni ¢ emul sifiers, propoxylated nonionic enulsifiers and

et hoxyl at ed/ propoxyl ated nonionic enmulsifiers are used in the conpositions
‘of the i nvenwomipeferably the emulsifiers are sel ected frcamtdsiosssgr oup

only. 5 Anongst the ethoxyl ated nonionic enmulsifiers may be
ment i oned: - et hoxyl ated al kyl phenol s, ,et hoxyl at ed di al kyl phenol s,
fatty acid et hoxyl ates, fatty al cohol gt hoxyl ates and fatty am ne

et hoxyl at es. Preferred anongst the ethoxyl ated nonionic

emnul Zi fi Fr s are: - he‘-'(ﬁ&ﬁylates fattyanmleummhétas lemd fafty lafine ethis i?tbpﬁité ?dtﬁ:sl
oct a ecy an ne et { n no

ot hoxy at es. SYHedt difutsified o Y B SRR e Shikfikn Q1SS vA Gy
pol yoxyet hyl ene  3:16 to zcmsfqrablyélsﬁ & 3.5:oteos. ﬁawastpmeﬁargblym & 1851219

pregeragly thf elrgémﬁalqhgecucxdesan&othéah?;ﬁmvwth Cerr]-Cerr] ffigty
aci ds articularly pref,e err at t . agl ds.

It has been fodnd advanfh écgeuga%lgg gi'ggef é\;guqeﬁl ipythe of ol ﬁxaseas
conposi tions of t requirednilhese inchuds patuyal pymethonms synthetic pytethroidsii | | be a
pol yoxyet hyl ene s@hidh &guﬁmﬂmmﬁms&gﬁ)ﬂ@ gxud sifier will be chosen

fromeither nono-, di- s,or.bi t an, es ers and nono- er ol
esters. 20 B0 Bfian @ e BioRa} Ssmeitifen SPrrERl WER S MGICH,
di- and tri- andsmpbrqmrhbsmmde whayi bet incheleddopnse isndmguhtéon withsel ect ed
from et hoxyl at1gd ethroﬂh!miéctim&ép' s, ethoxylated dial kyl phenol's, fatty

aci d et hoxyl at es, att hox es and fatt
et hoxyl at e>s/. Y The PegytE szcglllilﬁd ﬂb{x\ oaﬁiwgﬁ %W%%Ini‘seerém? %HWMen
found to be 25 dfefreadily incorporatghin the cosnpositéienscofithe invemtion tosatisfy

et hyl ene oxi de sor&;géﬁmepnc l-eqmmgeate and gl ycerol nonooleate with 20
nol es of ethyl ene oXid i | st

i t.an ol eat e. . .y
the total emulsifier coﬁ’&@ﬂﬂt’éﬂ 8#%93’831)‘1? s‘f‘g‘ Aeyrrosion mhlb’é?lrér"‘é‘\f/!\ry t he
concentrati on 14 | |presertativasong@pbpusédnabdquited o 5% nost 30  preferably

about 1 to 2% parghgatafibhy about 1.2% When two enmulsifiers
e vses v R ot PR A R UL .
will be from 0.5 tthe mioraencapsulatsddnsectiside i wates. Solvent plus the emulmfzer(s)
including if required an optional insecticide, is separately prepared. The
20 water phase is added to the solvent phase so as to produce an emulsified
concentrate.
The concentrate is then blended with propellant and filled into cans.
Alternatively, the concentrate and the propellant may be filled into
cans together.
25 Modes for Carrying Out the Invention
In order to better understand the nature of this invention, a number
of examples will now be described.

Example
Ingredient % w/w
Example No
1
Lambda-cyhalothrin 10 0.6
Crester 2076 0.75
Norpar 13 6.1
Water 42.55
H55 50
HLB 5




1.5:9.5to 8.5, nost preferably 1.1: 8.9. 35 Al ternatively when
" one—ef—t he enul-sie+s—s—set-eetee—F+om———ethoxyl at ed—atkyt—phenol s,

et hoxyl at ed di al kyl phenols, fatty acid WO 97/ 13409
. PCT/ AU96/ 00639 8
et hoxyl at esyob@idahe al cohol ethoxylates and fatty am ne et paxylal@es, the
ratio of these enulsifiers to nono-, di- and tri-sorbitan esters
will be from0.5to 3:16 to 7, preferably 0.5 to 1.5:13 to 8.5, nost
preferably 0.5 to 1.0: 12 to 9. Opbi onal I nsecticides and O her
I ngredi ents 5 A wi de range of insecticides may be included in
the oil phase as requi red. These include natural pyrethrum
synt hetic pyrethroids chlarpyrifos diazinon dichlarvas and
pr opoxur . In addifion to the opti oPaWihsecti ci des,
syner gi sts sudngesdient<- 264 and_pi perony/ExampleiNe nay be i ncl uded
for use in cgnjuncti on with 10]pyrethrofg insecti c4 des. 5 The
per sons ski | ljfed—mthe—art—witTa-sorecogmsethat perume—rray be
readily incor 8611 ons h8:8: he i nvedaton 1098 sfy
organol epti c |rg@anigeenent s. 0.9 0.78ddi ti ong.e@t her ifp78di ents
Cequi red. | [hweng dpL 7o Mo PO Er B one JBN7A
i nventi on may Norpar &bared by di sEﬁeH’ISi ng 6.1 the rﬁ&?oencapbsul at ed
I nsecticide i Wik er - Sol vent pliys gghe errpj;fbgl er (9)40. 98 | Qgﬁidl ng j f
requi red an qEtromatr—TTSECtTTI UEL‘ SSeparatery - pragpared—Thg water
phase is addd t he solvent n e sn asl® pradug On emil s §9| F‘d
concentrate. The Cgracent r at eq,as t hen tﬂsnded Wi} 5fy pr opel } ant
and filled inTt Natd,Vel CONCenIrate and the
propel | ant nayolt?énal?%'f:%}bal?ﬂvﬁlzs used 1@5’?&’: d@m}@a r}‘f@ ‘for Carrying
Qut the Invention In order to better understand the nature of
this inventign, a ingiedient % wiw
Example No
6

Lambda-cvhalothrin 10 0.6

Cithrol GMO 0.75

Norpar 13 6.1

Water 42.55

HS55 50

HLB 2.8

Ingredient % wiw
Example No
7

Lambda-cyhalothrin 10 0.6

Span 60 0.67

Tween 80 0.08

Norpar 13 3.05

Water 45.6

H55 50

HLB 5.3




of exanples will now be descri bed. Exanpl e I ngr edi ent
% ww Exanpl e No
1 Lanbda- cyhal othrin 10 0.6 Crester 2076
- 0.75 Nor par 13 6.1 Wat er

42.55 WO-HHL3409 50 HedPr/AU96/00639
WO 97/ 13409 PCT/ AU96/ 00639
9 | ngr edi ent Exanpl e No
2 3 4 5 10| anbda- cyhal othrin 10 0.6
0.6 2. 4% 0.6 Span 80 0.9 0.75
0. 68 0.675 Tween 80 0.1 0. 07
0. 075 Norpar—13- S5T97 ~5—8F 61
Vat er 42. 43 42. 55 &g‘%”/‘" 55 H5
50 50| 1ngredient _ 50 ample No 5 3
4.3 5 B 5.4 8. | M}thn'Jangd A2 nlade of
Larrbd? cyhal of barBdd-@yhalothrin 10 { 0.6 | @&di enf0.625 0.825 % )\0)825
Exanpl e No :
Cnabia. cyhal obKeigmsthrin 837 1,0.37 037 103% o037 lea?

Span 80 0.675 - 0.875 0.675 0.81

Tween 80 0.075 - 6.075 0.075 0.09

Crester 2076 - 0.75 - - -

Atmos 300 - - - - -

Isopar G - - 15.708 | 10 9.93

Norpar 13 5.73 5.73 ~ - -

Water 42.55 42.55 52.547 48.255 48.175

H55 50 50 30 40 40

HLB 5.3 5.0 5.3 5.3 5.4

% w/w
Ingredient Example No
13 14 15 16

Lambda-cyhalothrin 10 } 0.825 0.625 0.625 0.625

Tetramethrin 83.7 0.37 0.37 0.37 0.37

Span 80 0.64 1.28 1.2 -

Tween 80 0.11 0.22 G.3 a.3

Atmos 300 - - - 0.7

Isopar G 10 9.625 9.825 9.875

Water 48.255 47.88 47.88 48.13

H55 40 40 40 40

HLB 5.9 5.9 6 6.5




% W w

Cithrol  GVO 0.75 Nor par 13
Water A2 56 W~
HLB 2.8 | ngr edi ent
5X2Wp| e No 7 Lanbda- cyhal ot hrin 10
. 0. 67 Twee
0. 08 Wiy, 3.05 vat SCTATS0G
45. 6 H55 50 HLB
5.3 WO 97/ 13409 11
PCT/ AU96/ 00639 10
o w | ngr edi ent Exanpl e No
8 9 10 11 12 lanhda-cyhalothrin 10 0 & 0
0. 625 0. 625 0. 625 Tetrangthrin 93.7 0. 3% w/w (.37 0. 37
0. 37 0. 37 | Ingpediefid 0.675 ExamplegNg 75 0. 675
0.81 Tween 8 0. 075 - 0. 075 . 075 09
Crester 2076 712 180 070 110 000 |4
- - | slambda-cyhalothrin 10 | 0.625 10825 15{86685 1010645 q 9
Tetramethrin 93.7 0.37 0.37 0.37 0.38
Span 80 - 1.02 0.85 1.28
Tween 80 0.45 0.18 0.15 0.22
Atmos 300 1.05 - - -
Isopar G 9.625 9.775 9.875 3.00
Water 47.88 48.03 48.13 54,475
H40 - - - 40
H55 40 40 40 -
HLB 6.5 5.4 5.9 5.9
% wiw
Ingredient Example No
21 22 23 24
Lambda-cvhalothrin 10 | 0.645 0.645 0.645 0.645
Tetramethrin 93.7 0.38 0.38 0.38 0.38
Span 80 1.07 1.07 1.10 1.15
Tween 80 0.13 0.13 - -
Dow Corning 244 5.00 - - -
Dow Corning 245 - 5.00 - -
Isopar G - - 5.00 5.00
Teric 18M10 - - 0.10 0.15
Water 52.755 52.755 52.775 52.775
H40 40 40 40 40
HLB 5.5 5.5 5.9 5.5




Nor par .13 5.73 5.73 - - Wat er

:42. 55 42.55 52.547 48. 255 48. 175 H55 50
50 30 40 40 HLB 5.3 5.0 5.3
5.3 5.4 % ww
| ngredi ent WO97/13409 Exanpl e No PCT/AU96/00639 13
14 15 16 Lanbda-cyhal othrin 10 0.625 0. 625
0. 625 0. 625 Tetranethrin 93.7 0. 37 0. 37 0. 37
0. 37 Span 80 0.64 1.38 1.2 - Tween 80
0.11 0.22 0.3 0.3 At nos 300 - -
0.7 | sopar G 10 9.625 9.625 9.875 Wt er
48. 255 47. 88 7. 3838 738, I3 55 A6
40 40 0 HLB 500WW 5 g 6
6 5 dignf 0 Examiple No 2
PCT/ AU96/ 00639 : 25 26 1127 28
%ww I ngrepi gibda-cyhalothrin 10 | 0.645 | 0.845%a"P! Polids 0.24
17 18 SR Carogre= ('éde ot 6 1625
0. 625 0. %MMmm 3 ) 193 1038 0437
0.38 Span 80Span 80 - 1,07 1.02 0| 802 11.28

Span 85 - 0.9 - -

Tween 80 0.13 - - 0.20

Antarox DM430 - 0.3 0.18 -

Norpar 13 - - - -

Isopar G 5.00 5.00 5.00 2.85

Water 52.755 52.755 52.755 54.61

H55 - - - .

H40 40 40 40 40

HLB 5.5 §.5 4.8 8.5

% w/w
Ingredient Example No
29 30 31

Lambda-cvhalothrin 10 | 0.845 0.645 0.645

Tetramethrin 93.7 0.38 0.38 0.38

Span 80 1.07 1.1 1.10

Teric N15 0.13 - -

Antarox DM430 - 0.1 -

Teric N4 - - 0.1

Isopar G 5.00 5.00 5.00

Water 52.755 52.755 52.775

H40 40 40 40

HLB 8.5 5.7 5.6




Tween 80 0. 45 0. 18 0. 15 0.22 At mos 300

105 - —lsopar—G ~—626—Q- 775 ‘9845 3.00
Wat er 47. 88 48. 03 48. 13 54. 475 H40
- 40 H55 40 40 40
- HLB WO 97/13409 6.5 5.4 5.9
% W w I ngr edi ent Exanpl e No PeTiAUse0063s
21 22 23 24 Lanbda-cyhal othrin 10 0. 645 0. 645
0. 645 0. 645 Tetramethrin 93.7 0138 0. 38 0. 38
0. 38 Span 80 1.07 1.07 1.10 1.15 Tween
80 0. 13 0. 13 - Dow Corni ng 244 5.00 -
Dow Com ng 245 - 5.00 - | sopar G
5. 00 5. 00 Teric 18MLO - 0.10
0.15  Water dients and Aviitabd 52. 755 52. 775 52.775  H40
40 j0 lsemdientssnd Aveiisifty | P2 5.5 5.5
5.9 5.5
PCT/ AU96/ 00639 Span 60 :  sorbitan monbstearate (ICI)
% ww | ngred enkpan 80 : sorbitam%bﬁa%oacn
' Tween 80 :  polyoxyethylene (20) sorbitan monooleate (ICI)

Atmos 300 :  glycerol monooteate (ICI)

Cithrol GMO :  glycero! monooleate (Croda)

Crester 2076 :  polyglycerol oleate ester (Croda)

Dow Corning 244 : octamethyl tetrasiloxane 95% {Dow Corning)

Dow Corning 245 : decamethyl pentasiloxane 95% {Dow Corning)

Teric 18M10 ¢ octadecylamine ethoxylate (ICI)

Teric N15 :  nonylphenol+15 moles ethylene oxide {ICI)

Teric N4 :  nonylphenol+4 moles ethylene oxide (ICI)

Span 85 :  sorbitan trioleate {ICI)

Antarox DM 430 : ethoxylated di-nonylphenol(GAF)

Isopar G :  liquid isoparaffin (Exxon)

Norpar 13 :  liquid n-paraffin (Exxon)

Lambda-cyhalothrin 100 : DEMAND 10 CS® (Zeneca)

Lambda-cyhalothrin 2.5 : DEMAND 2.5 CS® (Zeneca)

Tetramethrin 93.7 :  Tetramethrin 93.7% {Sumitomo}

H55 :  Propane/butane blend (Boral)

H40 :  Propane/butane blend (Boral)

5

Each of the examples set out above was prepared according to the method
previously described.



25 . 26 27 28 Lanbda-cyhalothrin 10 0.645 0. 645

0. 645 0.74 Tetramethrin 93.7 0. 38 0. 38 0. 38 0.43
Span 80 1.07 - 1.02 1.16 Span 85
- 0.9 - - Tween 80 0.13 -
- OWRO7A%r ox DWA30 - 0.3 HCT14096/00639 -
Nor par 13 - - Isopar G
5.00 5.00 5.00 2.86 Water 14 52. 755
52. 755 52. 755 54.61 H55 - H40 40
40 40 40 55 55 4.8
6.5 % w w | ngredi ent
Exanpl e No 29 30 31 Lanbda-cvhal ot hrin
10 0.645 0. 64504 o 645 Tetranethrin 93.7 0. 38 0.38
0.38 Span 80 In ordeg fo demonstratg the efficacy of gompositiaus®f the
0.13 - invention/\Eikafple ﬁm&@ tested as setoutbelow. 0.1 Teric M
- 0.1_Isopar G .00 5.00 5.00 Water
52. 755 52. ?5'—' 52 74540 40- 40
40 HLB Ingredignts 5 7 Example 32 \\p 97/ 13409
PCT/ AU96/ 00639 % wiw 13
Lambda-cyhalothrin 10 0.625
Tetramethrin 93.7 0.370
Span 80 1.020
Tween 80 0.180
Isopar G 9.775
Water 48.010
H-40 40,00
Butylated 0.020
hydroxytoluene
1) Indoor study, evaluating the effect of exposure of the American

cockroach to a hardboard surface that had been previously sprayed
with Example 32.

10 This was compared with an aerosol containing an equivalent
quantity of technical grade lambda-cyhalothrin that had not been
encapsulated.

This trial demonstrated superior performance of Example 32 against
the non-encapsulated composition 24 hours post treatment.

15  2) Outdoor study against the American cockroach, comparing the
efficacy of Example 32 against two existing commercial aerosols, one
containing cypermethrin and the other containing cyfluthrin.
Assessments (% knockdown and mortality) were over a 3 month
period, the test surfaces being unpainted plywood, painted

20 hardboard and unglazed terracotta tiles.

The trial demonstrated that Example 32 gave superior knockdown
and mortality at all assessment periods and on all surfaces when
compared with the two commercial products.

3) Outdoor study against the German cockroach, comparing the efficacy

25 of Example 32 against two existing commercial aerosols, one
containing cypermethrin and the other containing cyfluthrin.



I ngredients and Availability Span 60 sorbitan

‘mpostearate (G- -SpaR—86 5ot bi t an mrerecteate—(+Cl)
Tween 80 . pol yoxyet hyl ene (20) sorbitan nonool eate (I Ccl)
At nos 300 gl ycerol nonool eate (1Cl) G throl

. glycerol Leate (Croda) Crester 2076 ycerol
ol eate esteﬁ@%ﬁ@) Dow Corni ng 244 oct ameﬁ:{flf"8 ’0\6939
tetrasil oxane 95% ( Dow Cor ni ng) Dow Cor ni ng 245 decanet hyl
pent asi | oxane 95% ( Dow Cor ni ng) Teric 1880 :

oct adecyl am ne et hoxylate (1Cl) Teric N15 ;

nonyl phenol +15 nol es et hyl eneﬁggﬂ%%gm 8! 'tglgglf?were overasmonth

nonyl phenol +4 nol es et

sorbitan triol eate (| Clperiod, thhetest sxrfames baing unpamted plywhodypainted

?'52 Qgg)yl phen% g SQrF) | handB64H dd unglazed terrcotta uxaers;; g:ﬂn di Sopar affin
Larmbda- cyhal ot hrin 10 mﬁﬂb&ﬁmsw@é@? 9%32 savel_saérﬁ'aar- 8VWRr i n

2.5 DEMAND A& 5 CY er rdnd(mortelity) at all asietsrmmqiemds 88d on all surfacéewhenet hri n

93. 7% (Sum t orm) HYdmpared with the two commerc alP 1:333 / but ane bl end
(Boral) Propane l end ( Bor al
Each of the exarrpf)es s Puidaer stygy aspinst é‘&a’éE AGRy & gtae hod
previously described. efficacy of\BRatnjllé 320 Knockdown was assessed for up to 3 months
PCT/ AU96/ 00639 post treatment, the test surfaces being terracotta]ﬁrick, terracotta

10 unglazed tiles, compressed cement sheeting and rough-sawn timber.

From this trial it was concluded that Example 32 gave excellent 3
month outdoor residual control of American cockroaches when
applied to a variety of typical porous surfaces.
It will be appreciated by persons skilled in the art that numerous
15 variations and/or modifications may be made to the invention as shown in
the specific embodiments without departing from the spirit or scope of the
invention as broadly described. The present embodiments are, therefore, to
be considered in all respects as illustrative and not restrictive.



51]: f.j[ ﬁg,cy I nventi onI nE)?;(rjrSIret gzd\i/ams)ntsfa;ﬁag ggesgz f hﬁ?cﬁemmmmm “Ifnﬂ"l

| ngr edi ent Exanpl e 32

Y% w w Lanbda-cyhal ot hrin 10 0.625 Tetranethrin 93.7

0. 370 VED 5711386 1.020 TwepoTA096/00639

0. 180 | sopar G 9.775 Wat er

48. 010 H 40 3 . 00 Butyl at ed

0. 020 hydr oxyt ol uene 1) | ndoor~study, evaluating the effect
of exposure of the Anerican cockroach to a hardboard surface
t hat had been pregrawsisy sprayed with Exanple 32. 10

This was conpared_,with an.ae cont ai ni qui val ent

quantity of technical g‘?‘éd‘é"‘ﬁ"ﬁﬁ%& SRS &oh‘qpﬂﬂ? ﬁ% RLEP AfPsplwpter-in-oil
encapsul at ed. emulsion comprising: r i al dermnst rated superl or performance of
Exanmpl e 32 agai ns(f anamountofteﬁ?a Qﬁédéi(ﬁil?ﬂm&q tRfed4 hours
post treatnment doos stud rican coc

h,
conparing the ® ifgectidide to g} gbviefqlhlé\? cyp Xﬁfgal : ndegﬁEanmRﬁl% %f(%ac

comrer ci al aer 0soD£01dnE% wiw; cont ai ni ng cypernethrin and the
ot her containing gyfl UtJHe' &more solvents manaﬁﬁﬁﬁﬁ%?%h?l%@b%oﬁ own and

nortality) were o nont h ri the test syrf aces
bei ng unpai nt ed p@v\ooo‘mep%f e emy|sifiers in anﬂg’P‘ﬂ'ng?lf Oﬁgé’fﬂw and
terracotta til es. selected from the gibup ctqmlmsmgmn-,rehtaul mhm'bﬁmnyﬂefs, 32 gave

zﬁp: Ir : 0; ! rpggié(g Omol%'oxyethylene sortith Egiéxtsahio\%xmﬁi ﬁ:&d §£§i€{gl g@ﬁ)k?ﬂ&@n d
pr oduct s. Rt smulfes, P RTAL bt e PSS R e

conparing the ef fetbaxylatéiﬁ'propoxylateﬁ némianpd em8Bifieraj nst two exi sting
commerci al aeroso}g§, or}gomz to 80% w/w of S UAnBld Sop¥REsEBt hrin and the
ot her contai ni ng flut h
fgf txonally from 0.001 to 5% w/w of one or more oil phase soluble
15 insecticides; and
{f) the balance being water.

2. An insecticidal composition in the form of an aerosol water-in-oil
emnulsion comprising:
(a) an amount of an aqueous suspension of microencapsulated

20 insecticide to give an insecticide concentration in the composition of from

0.001 to 5% w/w;

(b) one or more solvents in an amount of from 1 to 20% w/w;

(c) one or more emulsifiers in an amount of from 0.2 to 10% w/w and
selected from the group comprising mono-, di-and tri-sorbitan esters,

25 polyoxyethylene sorbitan esters, mono- and poly-glycerol esters, ethoxylated
nonionic emulsifiers, propoxylated nonionic emulsifiers and
ethoxylated/propoxylated nonionic emulsifiers;

{d) from 2 to 80% w/w of one or more propellants;
(e) optionally from 0.001 to 5% wfw of one or more oil phase soluble

30 insecticides; and
H the balance being water;
the composition having an HLB requirement of 4 to 7, preferably 4.5-6.5,
most preferably about 5.5.
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Assessnents (% knockdown and nortality) were over a 3
period, the test surfaces being unppigtsegy JA®BEENHai nt ed

har dboard ang, ed terracotta {1 Ies Th

denonstrat ed tha?@arrpl e 32 gave REPLACED %’Aq}%ms%nd
nortality at all assessnent periods and on all surfaces vvhen

conpared with the two comercial products. 17 4) Qut door st udy
agai nst the Anmerican cockroach, evaluati ng t he ef ficacy of

EXanpl o 52 Knockdown veks GRSG0RAH ihmdthudPa AL oo premuiggnBS3
ungl azed til es, ccquyquau_;lmmrbltsnsster ayd 2ither @uginos,admor trirganbitan ester or
Fromthis trial i anpl e 32 gave excellent 3

dﬁg{gﬁ &%Alg%%e&&%t&x mp g

mont h out door reS| Amer 1 can cockroaches when
applied to a varidry of ARAZs c‘ asitienas.claimed in any one of clajms ;tp B pe

appreci at ed by speneisersistliel doademmamd;moﬁt!te drieadr moressmulsifierd s 0.81tb 8v4 wm
and/or nodificati é ei%i §&0586 G/ ivO nida® iéi%%ﬁw aibufy. tél'i%"%/%ngaruc]m%r

specific enbodlrre svmt t deparflng rom -t spirit or scope o
i nvention as broad} 9“8% W¥d. The present enmbodiments are, therefore, to
be considered in &.1 redmdnsecticidalldonsposition/as elaimexbin clebhri axidlaien 2,
\é\g_l_?;tégfgg 639 wherein the emulsifier is selected from the group conslstx% of ethoxylated
CLAI M5 1@  nonjepic ﬁ%ﬁf‘f’ﬂs@lgm%ﬂ%@# pegienicemplsifigrsm of an aer osol
wat er - i n- oi | ethoxylated/propoxylated nonionic emulsifiers and mono-, di- or tri-sorbitan
esters.
6. An insecticidal composition as claimed in claim 5 including as

emulsifiers a mono-, di- or tri-sorbitan ester and one of ethoxylated alkyl

15  phencls, ethoxylated dialkylphenols, fatty acid ethoxylates, fatty alcohol
ethoxylates and fatty amine ethoxylates.

7. An insecticidal composition as claimed in any one of claims 1 to 6
wherein the concentration of microencapsulated insecticide is from 0.001 to
1% wiw.

20 8. An insecticidal composition as claimed in claim 7 wherein the
insecticide is lambda cyhalothrin, preferably in a concentration of 0.01 to
0.5% wjw, most preferably 0.01 to 0.1% wjfw.

9. An insecticidal composition in the form of an aerosol water-in-cil
emulsion as described herein, with reference to any one of examples 1 to 8.

25 10. A method of killing insects that contact a synthetic polymeric
surface comprising applying to the surface an insecticidal composition as
claimed in any one of claims 1 to 8.

This Sheet Has Been Re ﬂ
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the conposition of from do1 ™ 0°5% W w;

solvents in an anmpbunt of from 1 to 2096 w w; ~one or nore

enul sifiers in an anount of fromO 2 to 18 w w and sel ected from
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(54) Title: INSECTICIDAL COMPOSITION
(57) Abstract

An insecticidal composition in the form of an aerosol water-in-oil emulsion is disclosed which comprises: (a) an amount of an
aqueous suspension of microencapsulated insecticide to give an insecticide concentration in the compuosition of from 0.001 to 5% w/w; (b)
one or moge solvents in an amount of from 1 to 20% w/w; (c) one or more emulsifiers in an amount of from 0.2 1o 10% w/w and selected
from the group comprising mono-, di- and tri-sorbitan esters, polyoxyethylene sorbitan esters, mono- and poly-glycerol esters, ethoxylated
nonionic emulsifiers, propoxylated nonionic emulsifiers and ethoxylated/propoxylated nonionic emulsifiers; (d} from 2 to 80% w/w of one
or more propeliants; (¢) optionally from 0.001 to 5% w/w of one or more ¢il phase soluble insecticides; and (f) the balance being water.




