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WEROEMUSI ON 1'NSECT CONTROL COMPOSI Tl ONS BACKGROUND OF THE | NVENTI ON The - -

present | nw@p82esss rel ates to mcroenul si ons capabl e of kil IRCEUSITRIEN2S

-w thout the use of conventional insecticides. It is particularly useful in
killing crawing insects that have hard, waxy exoskel etons. Hydrocarbon

sol vents assist in insect knock-down. Unfortunately, nmany 10 hydr ocar bons
are flammbl e and as a result conventional insect control agents are The

di sclosure of this patent, and of all other publications referred to
herein, are incorporated by reference as if fully set forth herein.
However, many prior art oil/water enulsions. are unstable. The user nust 15

_shake_the contai ner MICROEMUGLSION INSECT CONEROL COMPOSITION®N a . . . ...

tenporary basis. The art therefore devel oped nmuch nore stable
m cr oemul si ons cont ai ni ng wat er, hydrocarbon, conventional insecticide, and

one or nore enulsifiers. See For purposes of
this application a "m croewp?f%&&@@ﬁ@mgbl e di spersion of
oi | and weter where the dispersed phase consists nostly of smal| 20 . |
droplets with di anthepresensinyeation wlaestornigraemulsionsapable ofkilinginsedtecause

~such-prior art.i | Cl ' et i | Lnsecti cldal tives, -they
e shby et "t HithORRG b S SRmr b Bt RARL PR AR R B bk o0t "
“have | i t at | gwHAR iisests that Beve Ifrd wiglexba@labmse to food), and-are .

~sonetines perceived by the public as environnmentally undesirable. 25
"Sone have tried apBygrocarbonsélxentsassist i ims¢as ksock-deen.| Unfortunately; sanys a nor e

-pat.ur-al- i_.nsectici de, approach. e U. S., patent, 5,489, 433. wever, .this... |
b oach T Ry fmineble cut s A ey onuiop et oo st are 0 -

cockroaches. JiSimés difigte®¥iadifwhief typBRERYsGchs. SR kOO Hattint ¥,145/684] Nsect
control conpositions. 30 . :
o ' The disclosure of this patent, and of all other publications referred to herein, are
incofporated by reference as if fully set forth herein.
However, many prior art oil/water emulsions are unstable. The user must -

15 shake the container shortly before use to recreate the emulsion on a temporary basis.
The art therefore developed much more stable microemulsions containing water, -
hydrocarbon, conventional insecticide, and one or more emulsifiers. See e.g. U.S..

~ patent 5,037,653. For purposes of this application a "microemulsion" is a transparent,
- stable disperéion of oil and water where the dispersed phase consists mostly of small
20  droplets with diameters between 10 and 100 millimicrons.
| ~ However, because such priof art insecticides contain conventional insecticidal

actives, they are subject to stringent regulatory control, have a relatively high cost,
have limitations on their use (e.g. not too close to food), and are sometimes perceived
by the public as environmentally undesirable.

25 Some have tried applying surfactant solutions directly to insects as a more
natural insecticide approach. - See ¢.g. U.S. patent 5,489,433. However, this approach

~ is not very effective against hard body insects such as cockroaches.
Thus, a need exists for improved, environmentally safe insect control
| compositions.
30
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—L>—~——BRHEF-SUMMARY OF THE I'NVENTI ON | n one aspect, the invention provides *a
m cr oemnul %%Wal hydr ocar bon solvent in the m croenul S'ﬁ?l‘lbs% Q e 20%
and bel ow weight). If a5 hydr ocar bon propel |l ant IS use forms’
part of the hydrocarbon solvent, and the portion of the hydrocar bon sol vent
apart fromthe propellant is pref erably bedween 15% and 35% (by wei ght) of
the overall mcroenul sion. Preferably, the m croemul sion is capable of
causi ng " knockdown" of at |east 80% of a German cockroach popul atlon in

‘the "Standard Test" descri bBRIERISUMMARYIGF THEUNVENTIONS. 10
Surfactant is between 1% and 20% by wei ght of the m croemulsion, and at

east 10% b vel 00 G o RS A0S RS NEL o PR

“that termis @tﬂ%ﬂiﬁdﬂﬁ%ﬁr@semﬁmoﬂsqumm@ﬁauhmm tyeweighfe thd! v

delivered in aerosol form | prefer 15 to have 5% or nore (e.g. 10-25% by.

wei ght o:‘ g hehyﬂrocalwlvpdhnbﬁ tuemtd'ompaymtd the bﬂﬁbtﬂib@n sblgqmrmﬂdh: n thE '

'm cr oemul si on. ri et aseo ocar can ed for this
pur pose. Theyp?’FﬁP g eé‘f’ﬂ?ﬁ%? é%‘? ﬂﬁ?%e tJ Pi’? g‘ﬁ?"aerosol
~can-and. becoMpssil 384 M) %&Q@M%%@hulsfdi‘{ }%ﬁiﬁﬂlf hé he- propel | ant

can be di net hyl et her, uoroethane propane, butane,” i sobutane and.
m xt'ures ther midroerAulsiontis capablelofcmsaiga‘ﬂumdcdmaﬂdﬂaahastm%ofaﬁm Ilips

_Petroleum which is a ane/ ut ut g 5/ 27/ 18 (mole %
HiXture. AnotfRekreagh Rog'd"g &P’F&‘?%ﬁpg?%g?d#@&wnfm%ﬂe“ '

./ but f
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hydr ocar bon smam%byzm@taome&uémmmsxdﬂ@matéie(pnefamy labone) 30%). ef er abl y,
't hese non- proggl | ant 1n%drocar bons have between 6 and 20 carbons. Exanples

i ncl ude hexankmpostansiy efet%?*@@m?ﬂ ¥,0p| "é‘r@évenﬁqnélrlase%\sqdal Agﬁ"  acthad term i
: defined below.

The above microemulsions are preferably delivered in aerosol form. I prefer

15 to have 5% or more (e.g. 10-25%) by Weight of the microemulsion be a hydrocarbon
propellant dispersed in the microemulsion.

A wide variety of gaseous hydrocarbons can be used for this purpose. They
typically liquify under the pressure conditions of an aerosol can and become part of
the hydrocarbon solvent. For example, the propellant can be dimethylether,

20 diﬂﬁoroethane, propane, butane, isobutane and mixtures thereof, A particularly
preferred propellant B-'}O from Phillips Petroleum, which is a propane/n-
butane/isobutane, 55/27/18 (mole %) mixture. Another is A-70 from Phillips
Petroleum, a 45/55 (mole %) propane/isobutane mixture. For purposes of this patent,
a "hydrocarbon" only has carbon and hydrogen.

25 A wide variety of other hydrocarbon solvents can be used (apart from the
propellant). Preferably, these non-propellant hydrocarbons have between 6 and 20
carbons. Examples include hexane, benzene, toluene, Xylene, nﬁneral spirits, mineral
oil, d-limonene, heavy aromatic naphtha, kerosene, paraffins, and other alkanes and
alkenes. Particularly preferred hydrocarbons are EXXSOL brand hydrocarbons from



.oils, d-linmonene, heavy aromati c naphtha, kerosene, paraffins, and other
_al kanes.and-al-kenes. Parti-cul-arly preferred hydrocarbons are EXXSOL brand
hydr ocar bg@g?fdsggg WO 98/ 26655 PCT/US97/23682

PCT/ US9/ 2 - Exxon/ Esso. These are typically m xtures of hydrocarbons
bel ow C20 (al kanes, al kenes). Especially Q{eferred are EXXSOL D95 and
EXXSOL D-60. Surfact ants can be cationic, "anionic, anphoteric and nonionic
surfactants. However, we prefer to use a m xture of an anionic surfact ant

and a nonionic 5 surfact ant. See general EP677, 579 Especi

preferred i s BRx@oBssot imekwemﬂlmmesaépﬂdam @U&nc( :
(Calimul-se PRS; Pilot Chem cal . g
tristyryl phendlkemsbro e&%aélymfw%siﬁé@iﬁ]éh ‘gm{%‘]ﬁ]@her sui tabl e

“nonioni ¢ “surf act an& tg“secondar biic 4QP§§% Jtbric AMAChoRfdni€hlitacydntd, es

derived fromprinm y 10 atic alcohols having from8 to 24

. carbons atOWBHoBveKIB@w?Hpiemﬂtoﬁbh}duxﬂhﬁbﬁanﬁmomddulﬁﬂﬂtapdmnownmI of the
-et hyl ene- oxi de may be repI acedﬁﬁ/ 3 yI ene oxide. Still other suitable -

noni oni ¢ d®t esurfantantaSee Sdie al kyl phenols; pol yal kyl ene esters

g{/d} gghghghg:ldorlgagsg a?clb' eg-sdgﬁgan?sgéqﬂé;jgg%g 3?935‘ agﬁ@g%%lgl I C group

15 pol yal kyl enemalsk Phsamlmefﬁieayaﬂwﬂﬁiswmmﬂ; such a5 ristyrylphanglr i mary,

secondary or- tertlary am ne and whose gt hyl ene oxide content Is” .
sufficiently litgkylate (SopmphobBSH; Rhons Padenehi Oihey suifabl sranienic surfactants are

~¢gharacteristics, usual riw frorr tt Ci Qgﬁ,]s _
_pol yal kyl.ene eﬂOEWP Qﬁjdiég‘ﬁ R Bx?e@ %Po%ﬂpﬁgmgp veag1E rgm an de
“ofTa fatt. yo aC' cﬁﬁ%% 04 hrbon®htofts\if tealcahol yikykoHabmelroxi de
“bFock 20 yrrer an | ke. Representative of the suitable anionic

surfactants alalaaiuoa;ydrt enﬂlfmfrthcz ethylefie 6xitle ny heacplaess byt prepylene exide.al ky|
Jgroups Gerr]-Cerd ol Y A5hE nSBRR detdrgetd e polyokydiB)ike S fHeiSis;
o polyalkylene esters of the higher organic acids having 8 or more carbon atoms in the -

~ acid hydrophobe and 10 or more moles of ethylene oxide as a hydrophilic group;
15 polyalkylene alkyl amines whose hydrophobic group is _from a primary, secondary or
tertiary amine and whose ethylene oxide content is sufficiently high to impart both
water solubility and nonionic characteristics, usually derived from fatty acids with 8
or more carbons; polyalkylene alkyl amides having a hydrophobic group derived from
an amide of a fatty acid or ester; fatty acid esters of glycols, polyalkylene oxide block
20  copolymer and the like.
Representative of the suitable anionic surfactants alkyl aryl sulfonates of 6 to
20 carbons atoms in the alkyl group; Cyo-C,, fatty acid soaps; Cyg-Cy, fatty sulfates;
C,4-Cy, alkyl sulfonates, including the alkali metal salts of the higher alkyl and linear
' paraffin sulfonic acids and salts thereof; alkali metal dialkyl sulfosuccinates,
.25  ethoxylated alcohol sulfates, phosphate esters, taurates, and the like. See also U.S.
patent 5 037,653 for other surfactants.
For purposes of this apphcatlon, "Conventional Insec’ucldal Active" shall
" mean insecticidally active synthetic pyrethroids (e.g. cypermethrin, cyfluthrin,
lambda-cyhalothrin, allethrin forte, phenathrin, d-phenathrin, tetramethrin, resmethrin,
| 30 esbiothrin, allethrin, permethrin, d-trans allethrin and kadethrin), natural pyrethrum



Clerr]-Clerr] alkyl sulfonates, including the alkali netal salts of the 4

_higher .al kyl and |inear paraffin sulfonic acids and salts thereof; -alkali "~ 7

metal di al‘ﬁﬁ Péégsgosuc'ci nat es, 25 et hoxyl at ed al cohol sulgpetresyrpésrsphat e
esters, 3 and the like. See also U S. patent 5,037,653 for other '

surfactants. For purposes of this applicatjon, "Conventional Insecticidal
Active" shall nean insecticidally active~synthetic pyrethroids (e.g.

cypernethrin, cyfluthrin, |anbda-cyhalothrin, allethrin forte, phenathrin,

d- phenathrin, tetranmethrin, resmethrin, 30 eshiotbrin, aIIethrlnMend

permet hrin, d tRins3 ot hktesl rchiorp s),lcabarpm(d:g (Baygon
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- (e.g. pyr et bilbrisjted bydracrsponsdpgamethog-chlor); rrd hegerocydlics (e.g.p tes (e.g. - -
. ‘Baygon),- ‘and-chl or| nated hydrocarbons (e.g.. methoxy-chlor), and -
heterocycl i csPY®9¥§3) phenyl pyrroles). In order to achieve acceptabl e

performance at rel- g&b@ tbdcﬁiﬁ’v@ﬂweﬁiaﬁleeﬁerfoﬁﬁﬁi&atﬁehuﬂlylﬁwmmmms
. can-al so..be used-. rably, a mXxture of prlmar‘v} organi c al cohols are

added. Ones Caaoiselventmlcohlswanblsp e tuised. Areferatily, of pimgonowgamicent of
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insect. Becaugg x%l WYHieﬂlyknmgtfc@ErwﬂgLRﬁanddiollcmbenddedt abl e. Thus i f
the aerosol can en shaken at the factory, a consuner, .need not stlgake
t he can ‘ When the microemulsion contains a gaseous propellant and is pressurized,

“microemulsion can be sprayed from an aerosol can. As an alternative, a pump spray
container (without propellant) can be used. The spray is preferably projected directly
15 ata crawling.insect. Because the spray is a microemulsion, it is very stable. Thus, if
the aerosol can has been shaken at the factory, a consumer need not shake the can
before use.
. | The hydrocarbon helps the emulsifier penetrate the insect's outer shell. The
emulsifier is then able to knockdown and thus kill more effectively. The particle size
20  due to the existence of the microemulsion is particularly important in assisting in shell
penetration.

Because the levels of hydrocarbons are high, the microemulsion has excellent *
knock-down characteristics. Mdreover, notwithstanding the high hydrocarbon levels
flammability is acceptably low.

25 Deionized water is preferred (e.g. 20-50% by weight). Also, other standard
additives can be added such as .corrosion inhibitors and fragrances.

A preferred pH range for the microemulsion is between pH 6 and pH 8. Too
low a pH can cause can corrosion and may also adversely affect surfaces that are
sprayed. Too high a pH may adversely affect surfaces that are sprayed or cause

30_ consumer Concern. -



before use. The hydrocarbon helps the emulsifier penetrate the insect[err]s
-~ out*er- - sheH—The—emutsirfier-i-s—then-abte t o knockdown and thus kill nore

ef fecti velwoesisssparticle size 2 0 due to the existence (HCI/U£97/23682
mcroemul sion is particularly inportant in assisting in shell penetration.
Because the |evels of hydrocarbons are high, the mcroemulsion has

excel | ent knock-down characteristics. Mreover, notw thstanding the high
hydrocarbon levels flanmability is acceptably low. 25 - Dei oni zed
water-is preferred (e.g. 20-50%.Dby weight). Al so, other standard additives

can be added: such Insee®thabedndre killed by thesesmigreernylsions inchude cackyoaches(eq. pH
range for the.m croenul sion is het n pH.6 and .oH 8. Too | ow a pH can
cause ___c_an___c:_o_rfm.s‘ﬁﬁe&fﬁéy%‘ﬁ’é@‘fﬁ%ﬁ&?@l%’ﬁ%ﬁ%@%ﬂﬁc tes that are |
‘sprayed.” Too hi gh ghobhjBRY ofghéPresehdinéritRnlindliudd proorling @ indécticder ayed or

-cause ‘30~ -consuner concern. - WD 98/ 26655 .. .
PCT/-US97/ 23682 - 5-(a) ns ewhichtdoas natdhave e Gonvensibnbl Ins¢eticidahActivesnmul si ons

i ncl ude caockroaches. (e.g,. erman, Anerican), .ants, silverfish, and other .
craw i ng ishsects: éﬂ(e o%@%é%@%%ﬁbymmﬁﬂﬂwmw;pr oviding an
nsecticide: (a) . (i ChnfGSeiGhiviayang sAbuch B8 BodGidiaY; Acti ve;

B TR RS 1 0 ) it h_-does _nat._requi.fe shaking . .by.a. consuner .prior.to use;
(c) whi ch is eff@)ti vohivhds reddtivelysinexpegsive seplodussych as cockroaches; (d)
whi ch is rel ati v‘el'éai n'ex&efgs_'i' ve to praguce; i'.-_e_')' ' Whi._ih is suitable to be
del ivered i n an aef®sol Whishii§ sultablete pe deliygredin ap asgesohfrmi pad use even near
areas where food ig pre . - S il o h ; i and
- advant ages -of—-t-he-] __-:e:s-_e‘.r?{g-{% rﬁ/ e_-ntfaib-%ntb Q&g&egn%? ﬁga%ésg-sf or ﬁ)rOdngl_%gé&'
- 10---These and still other objects and advantages of the present invention (e.g. methods for -

o using_ such ,niicroemulsiohs_) will be apparent from the description which follows. The -
folldwing description is merely of the preferred embodiments. - Thus, the claims -
; : _ shouldbe _lboked.to in order to understand the full scope of the invention.



using such mcroemul sions) will be apparent fromthe description which
foll ows. The follow ng description is nerely of. the preferred enbodinents.>
Thus, the houl d be | ooked to in order to understand cope

o the 1y SRRSO 98/ 26655 - pifosdHisens

PCT/ US97/ 23682 -6 - DETAI LED DESCRI PTI ON | ngr edi ent : A
B C (by wei ght) (M@ro- (Mcro -
(Macr o- emJI sion) emul sion) enul si on) hydrocarbon 25%
Exxsol D95 25% Exxsol D-95 25% Exxsol D-95 sol vent anionic 2%
Cal i nul se. PRS- 2YDETAIMBD DPESRRIPTIONCt ant- cationic -
3% Vari quat K- surfactant 300 noni onic ' 2%
Sopr ophor BSU 2% Sopr ophor S %gﬁg,é factant
BSU BSU co-sol vent XB %Rﬂe i tol 8% Hexyl Carbrtol-
8% Hexyl Car bF"'I CO- sorv‘e'ﬁ d& A% 1 - qeranor T. 290 1= OCt oot 1% - -
1- oct anol propel | | 8% B- 7 . B C18% B- 7P
dei oni zed watf (Mictgg 8o | (Micro -43. §59% f@Magrance | -
. 15% emulsion) 15%)|coruisien)on . 26hiuldién)gi n PKT
25% El filgin I DI T O PET Ta oy 3
5 an‘;,ar AT @?p@ "{,‘@ ggé@ ol D-95° stﬂ%ﬁnvé%'x D-95 [ 25% '-é;é?s‘éf‘ms
- »tand salvent I
anionic 2% Calimulse PRS- | - +* = —— - | 2% Calimulse PRS
surfactant AR
- { nonionic 2% Sopro;ihor BSU | 2% Soprophor 2% Soprophor
| surfactant BSU BSU

co-solvent 8% Hexyl Carbitol | 8% Hexyl Carbitol | 8% Hexyl Carbitol

co-solvent 1.4% 1-octanol 1.2% 1-octanol | 1% 1-octanol

propellant 18% B-70 : —— 18% B-70

deionized water | 43.20% | 60.8% 43.55%

fragrance A5% — .15%

corrosion _| 25% Elfugin AKT — 25% Elfugin AKT

inhibitor X S

5  Percentages are weight percentages.

Standard Test On Crawling Insects

10 To test the effectiveness of compounds A - C (A and B being compounds of
the present invention; C being a macroemulsion) we ran direct spray knock-down
tests. In one set of experiments (the "Standard Test"), seven week old adult male
German cockroaches were transferred into clean greased Lucite rings (5cm height x
10cm diameter) with an aluminum screen (6x7 mesh/cm) attached to the bottom of the

15 ring. Cockroach testing containers (each coﬁtaining ten roaches) were placed in A
Water's Spray Tower and exposed to a targeted discharge aJmed from above at a.



10 °© To test the effectiveness of conpounds A - - C (A and B being
conpounds--of- ‘the "present  i-nventtion:-—C-bei-ng—a-rmacroenut-si-on)-we ran -direct .
spray knookodsnesss ests. In one set of experiments (the " St aPCOEUSITRI682" ),
seven week old adult mal e Gernman cockroaches were transferred into cl ean
greased Lucite rings (5cm height x 10cm di-ameter) wi th an al um num screen
(6x7 mesh/cm attached to the bottom of the 15 ring. Cockroach tésting
cont ai ners (each containing ten roaches) were placed in a Water's Spray.

Tower and expgsed to a targeted di scharge aimed fromabove at a.._ . . WO
98/ 6655 distance of 46 cm over .5 seconds. The Standard Test uses 1.5 g of thevinseatiside. 23632

-7- distance '%sm ?%gfoWWeals%tﬁgcfﬁﬁg??mg&a St andard Test. uses 1.5.g of the
“AsTnot ed. I'SO (

insecti.ci.de. ‘2 bel'ow, we alsG. tried other anounts. |mmediately after

each exposur e/ di sclhahediatelyeafiep 64chexpOS e MEERarhE TR Toekiothek tvele Fheeral Based
glass battery jar for the sel ected observation periods.. A knockdown is. 5
deened -achi erecledmgrepssd glase battery jarifer the selected nbssrvation perieds. f A ikpecksipwm isn -
its back (regardl ess, .of or antennae novenment). This i s because.,once _
cuch T oaches Hersa aRnipyeA 7 pioedth of IS BuRREEE gt DRp oter s BhoRS. .
recover. Mea e%o Kles o9 or Wtenhhd Riol ] i :

15s.: 30s 452& 0S ...75S _5:03 105?%%82@&4?%5&%4&% 6r§a&{eégﬁp e 72
79 83 8%heir békk ih these tests théy typicallgdo noBfeco&. - 95 99 100 100

100 Contr ol N A _ Mo_Treatnent . ' - 0 Simlar
tests on other preferred fornul ati ons were conducted. It shoul d -be '

appreci ated that the above &% KoL RILWEVE! Vinde z%?@m{sgs everal preferred

fornms of- -bhe i-nventi-on.. Ot her for-rs-are-al-so-poss r--exanpl-e,- we-have
Used-oth 1 _ hone—guch ac d Lhapnena in L hrngguukws o
o Sample g/rep 15s | 30s {45s | 60s | 75s | 90s | 105s '12_0s '

C 2.04 68 |63 |66 |72 [79 |83 |89 |02
A 1.46 65 |82 |89 95 [99 |100 | 100 |100 -
Control | N/A No Treatment 0

Similar tests on other preferred formulations were conducted. It should be
appreciated that the above description merely relates to several preferred forms of the
invention. Other forms are also possible. For example, we have used other

15 hydrocarbons such as d-limonene in our microemulsions.

INDUSTRIAL APPLICABILITY

The present invention provides environmentally friendly insecticides. It

20  should be particularly useful in kitchen environments or as a house plant spray.



| NDUSTRI AL APPLI CABI LI TY The present invention provides environnentally
friendly insecticides. It 2 0 -should be particularty usefut-—mkite¢hen™
envi ronments_or _as a house pl ant spray. CLAIMs: 1. A n?% AUSI Ng
knockdown YHP 9826693,y ng insect, conprising: applying an-effecti \?Z’E%sr%}ount of
a mc;qeeﬁw—sa—en—t-g_a.n_a*t-eu_ax_sui_ace of a crawing insect and thereby
causi ERLACED S$MEETSN it SGback] wher&kn the microenul sion conprises:

hydr o¢ %B vent [ ch | S. 5‘?b10\Le P0% by wei ght,. and bel ow 60% by wei ght,
F

of thezn ¢10} %ﬁ?s?ﬁ’ﬁf v 1R Cpqvh ch is between 1% ight and 20% by
wei ght H cP&%"r‘r‘u1—s1 Brpaggha-at| | epgtaifgo by wei ter; in the
mi cr opbdIPEIYRS bnﬂ’%eﬁs es&‘b?ﬂgF‘é{ +y-hone of any commﬁa fromthe
gr oup] BbASERE ng : Bﬁgeidneectqmﬂ%ﬂ +y-@active: synthetic/pyr mg’! Mral
pyr et from—i llaeg,L rertat-ty—actt+ve—erganophosphat es, insectici da ive
car bamat es, {§¥8®% i ci dal | y active chlorinated hydrocar bons, and

i nsecti cidal | y active heterocyclics. 2. The -net hod of - clairm 1, wherein

there is Iess than 6% by wei ght surfact ant . 3.  The nethod of claimi1,
wherein at | east 10% byA wi¢ro@hulsiontifsectitide,omprisingh i s a hydrocar bon

ropel | ant
.p . P _ . hydrocarbon solvent which is above 20% by welght, and below 60% by

5 - wexght, of the microemulsion; v o
surfactant which is between l% by wexght and 20% by weight of the o

‘microemulsion; and S -;:---.---:::.":'-_—-:-.-:-.-.---—'..-;-_*?---4—_---:- R

. at least 10% by weight water; - . T _

.- wherein the microemulsion contains essentially no Cbﬁventionai 1nsecticidai
10 Agent. | N _ L _

2. The microemulsion of claim 1, wherein the insecticide is capable of -
causing knockdown of at least 80% of a German cockroach population in the Standard

: lTest in one minute or less. | '
3. The microemulsion of claim 2, wherein there is less than 6% by weight

15 surfactant.

4, The microemulsion of claim 2, wherein at least 10% by weight of the
microemulsion is a hydrocarbon propellant and there is less than 35% by weight of the
microemulsion which is a hydrocarbon solvent apart from the propellant.

5. The microemulsion of claim 4, wherein the propellant is selected from the

20  group consisting of dimethylether, difluoroethane, propane, butane, and mixtures
thereof. _

6. The microemulsion of claim 2, wherein the surfactant comprises an anionic

 surfactant and a nonionic surfactant.

7. The microemulsioxi of claim 2, further comprising a co-solvent which

25 . is an organic alcohol. _
8. The microemulsion of claim 7, wherein the organic alcohol comprises:

a primary alcohol having between 3 and 12 carbons; and

an ether alcohol having less than 20 carbons.
This Sheet Has Been RTlaced
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and. there is less th&n%%%by—uel—ghi__gi_the mcroerrulsmn whlch s a

hycfr ocar bon sol vent m t he .propel-l-ant: —The nethod—of-ctarm———~
3[ err] hoM 98/266% pr % lum:lu" I!gﬂ'ﬁ ted fromt he group coRORUSHIGI@R

di net hyl et her, d|f| “but ane, and mi xtures thereof.

- AMENDED .SHEET 5. The method ol cl ai m-lg_v\,herei n the surfactant conprises

an anionic surfactant and a nonionic surfactant. 6.-. The nethod of claim
1, wherein said m' croenul sion further conprises a co-solvent which is an

organi c al cohol . net hod.qf claim§, e.re n t.he organi ¢ al cohol
conprises: a pr| ma?ry aTﬁ’SW‘WMﬂB“B ‘?]Wé'ég whergin the primaryalec &’ ?an et her
al cohol havi t @ mﬁg I al m7, wherein .
the primry g? ﬁﬁ?’ dd oct ang?%‘cﬁgﬂ?%n gly};:gframgﬁ ]I&%eslcdl et hylene gl ycol
nmonohexyl ether. 90. Wmethaﬂfuf@l:aﬁﬁingtkﬁbckddwn‘aﬁebﬂWhﬂgHﬂsdct}%ﬁﬂfpnlsith6| ected
fromthe group consisting of cockroaches, ants, earw’ and stlverfish. '

applymg an effective amount of the mlcroemulsmn o cl'axm 1 to an exterior -

5 surface of a crawling insect and thereby causmg itto ﬂlp over on its back

11.  The method of claim 10, wherein the insect is selected from the group o

cons1st1ng of cockroaches, ants, earvwgs and silverfish:
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