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MICROEMULSION INSECT CONTROL COMPOSITIONS
Technical Field

The present invention relates to aqueous micro-emulsions containing insect
control agents and also a sanitizer. These microemulsions contain high levels of

hydrocarbon solvents and relatively low levels of emulsifiers.

Background Art

Hydrocarbon solvents are known to assist in insect knockdown. However,
hydrocarbons can be flammable as well as costly and unfriendly to the environment. As

a result, there has been a trend towards delivering insect control agents via aqueous

emulsions, see e.g. US-A-5 145 604,

US-A-4 536 323 discloses propellant compositions for aerosol dispensers
comprising oil-in-water microemulsions containing a water-immiscible solvent for the
propellant, water and a mixed surfactant system. End uses of the compositions are

disclosed at column 7, lines 33 to 53 of US-A-4 536 323.

The Derwent Abstract of HU-A-62649 discloses oil-in-water microemulsions
for aerosol products comprising water, solvent, sulphonate surfactant, 30 to 47% w/w

aliphatic carbohydrate, 1-5% w/w “additive” and 0 to 3% w/w active insecticide agent.
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Oil-continuous (water-in-oil) emulsions have been preferred because thev
were thought to provide faster knockdown (as a result of better penetration of the
insect’s hydrophobic cuticle). They have also besn preferred because they do not

20 normally produce excessive amounts of foam.

However, these oil-continuous type standard (macro) type emulsions tend to
be inherently unstable and form separate phases during prolonged storage (e.g. in an
aerosol can). Thus, vigorous shaking by the user is required just prior to dispensing

the product. This need to shake is such a limitation that this type of product 15 seldom

N
L1y

encountered commercially except 1n aerosol form.

Moreover, known standard rype emulsions, particularly of the oil-continuous
Type, o not provide good disinfectant activity. Indeed, the presence of hvdrocarbon
solvents appears to interfers with antimicrobial activity, presumably as a result of
parutoning of the disinfectant active into the oil phase where it is unavailable 10

30 anack the cell wall of microorganisms. Also, non-ionic emulsifiers, which are often
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components of such standard type emulsions, can sometimes interfere with
disinfectant activity.

The art therefore developed much more stable microemuisions containing
water. hydrocarbon, 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
dispersion of o1l and water where the dispersed phase consists mostly of small
dropiets with diameters between 10 and 100 millimicrons.

Microemulsions rnay be water-continuous, oil-continuous or also
bicontinuous. Based on expertence with macroemulsions one would expect that oil-

continuous microemulsions would be the most effective type for insect knockdown.

However, this has not proved true for microemulsions where the knockdown

performance can be similar across the various types of oil/water microemulsions.
In any event, prior art microemulsion based insecticides typically have

contained relatively low hydrocarbon content (and thus poorer knockdown

characteristics than optimal), or used large amounts of emulsifiers to emulsify higher
levels of hydrocarbons. Using large amounts of emulsifiers is not desirable for
delivering an insect control agent. Apart from the fact that such emulsifiers are often
relatively expensive, they can leave undesirable residues on surfaces that are sprayed
with the insecticides, and they can be 1mitating to humans if sprayed into the air in
aerosol form.

Further complicating matters 1s the desirability of having consistent. smooth,
and non-foaming spray patterns when providing microemulsions in aerosol form. For
example, systems that require shaking may lead to poor spray patterns if the shaking
1s not completed a short time before use. Moreover, foaming can significantly disrupt
a spray pattern.

Thus, a need exists for improved microemulsion based insect control

compositions, particularly those suitable for delivery in aerosol form.
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Dis] Of Invent

In one aspect, the invention provides a microemuision (preferably an oil-1n-
water microemulsion). Total hydrocarbon solvent in the microemulsion is above 20%
and below 60% (by weight). Where a hydrocarbon propellant is used 1t forms part of
the hydrocarbon solvent, and the portion of the hydrocarbon solvent apart from the
propellant is preferably between 15% and 35% (by weight) of the overall
microemulsion.

Surfactant is between 2% and 7.5% by weight of the microemulsion
(preferably below 6%). At least 10% by weight of the microemulsion 1s water
(preferably above 30%), and there is also an insect control agent such as an
insecticidally-active toxicant.

The above microemulsions are particularly suitable for deltvery in aerosol
form. Thus, I prefer to have 5% or more (e.g. 10-20%) by weight of the
microemulsion be a hydrocarbon propellant dispersed in an o1l phase of the
microemulsion.

A wide variety of gaseous hydrocarbons can be used for this purpose. They
typically liquefy under the pressure conditions of an aerosol can and become part of
the hydrocarbon solvent. For example, the propeliant can be dimethylether,
difluoroethane, propane, butane, isobutane and mixtures thereof. A particularly
preferred propellant is A-70 from Phillips Petroleum, a 45/55 (mole %)
propane/isobutane mixture. Another is B-70 from Phillips Petroleum, which is a
propane/n-butane/isobutane, 55/27/18 (mole %) mixture. For purposes of this
application, a "hydrocarbon" only has carbon and hydrogen.

Surfactants can be cationic, anionic, amphoteric and nonionic surfactants.
However, I prefer to use a mixture of an anionic surfactant and a nontonic surfactant.
See generally EP677,579.

Especially preferred is an essentially equal mix of i1sopropylamine suifonate

(Calimulse PRS; Pilot Chemical) and a tristyrlyphenol, such as tristyrylphenol

ethoxylate (Soprophor BSU; Rhone Poulenc). Other suitable nonionic surfactants are
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Soprophors 4D 384 and FL, and polyethoxylates derived from primary and secondary
aliphatic alcohols having from 8 to 24 carbons atoms in the alcohol alkyl chain. In
addition, part or all of the ethylene oxide may be replaced by propylene oxide.

Still other suitable nonionic detergents are polyoxyalkylene alkyl phenols;
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;
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
copolymer and the like.

Representative of the suitable anionic surfactants alkyl aryl sulfonates of 6 to

20 carbons atoms 1n the alkyl group; C,,-C,, fatty acid soaps; C,,-C,, fatty sulfates;
C0-Cy; alkyl sulfonates, including the alkali metal saits of the higher alkyl and linear

paraffin sulfonic acids and salts thereof; alkali metal dialkyl sulfosuccinates,

ethoxylated alcohol sulfates, phosphate esters, taurates, and the like. See also U.S.
patent 5,037,653 for other surfactants.

An 1mportant advantage of the microemuisions of the present invention is that
they can deliver a samtizer without significantly interfering with its antibacterial
activity. As used herein a "samtizer" reduces bacterial levels. It may also kill viruses,
fungi, and algae. Preferred sanitizers are bactericide phenols. Especially preferred
bactericide phenols are those sold by Dow Chemical under the trade name Dowicide.
Dowicide 1 1s one, and 1t is orthophenyl phenol. Other alkyl, aromatic, and/or
halogen substituted phenols are also preferred bactericides (e.g. 4-chloro-3,5-dimethyl
phenol, 4-t-amylphenol). Another sanitizer is Nipacide BCP from Nipa Labs which is
benzylchlorophenol. Other suitable sanitizers are o-chlorophenol, 2-bromo-2-
nitropropane-1,3-diol, miscellaneous quaternary ammonium salts, tributy! tin

denivatives, etc.

o 1 et g Al TR Al IS A M | .kt bl By fa s i Lt 6t 4 17 1107 70 A Akl 41 bt AT UL TN AU b phbe o &7 b« =2 b & P 0 ot e 0 o 2 1 A ik e i I ek s e i s v 5 sre o nen ®



CA 02259294 2001-11-30

WO 98/00010 - - PCT/US97/11103

10

15

20

25

30

Insecticidally-active toxicants are the most preferred insect control agents,
especially those effective against crawling type insects. They can also be those
effective against flying insects. Examples are synthetic pyrethroids such as
cypermethrin, cyfluthrin, and lambda-cyhalothrin, natural pyrethrum (e.g. pyrethrins),
and organo phosphates such as chlorpyrifos. Other examples of synthetic pyrethroids
are allethrin forte, phenothrin, d-phenothrin, tetramethrin, resmethrin, esbiothrin,
allethrin, permethrin, d-trans allethrin and kadethrin. See also the insecticides listed
in U.S. patent 5,037,653.

As an alternative, the 1insect control agent can be a repelient such as citronella,
lemon grass oil, lavender o1l, cinnamon o1l, neem oil, clove oil, sandalwood oil, or
geraniol. If desired, the agent can also be an insect growth regulator such as
hydroprene.

A wide variety of 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, mineral spirits, mineral
oil, d-limonene, heavy aromatic naptha, kerosene, paraffins, and other alkanes and
alkenes. Particularly preferred hydrocarbons are EXXSOL™ brand hydrocarbons from
Exxon/Esso. These are typically mixtures of hydrocarbons below C,, (alkanes,
alkenes). Especially preferred are EXXSOL D-95 and EXXSOL D-60. The latter is a
mixture of napthenes and cycloparaffins.

In order to achieve acceptable performance at very low emulsifier levels, co-
solvent alcohols are also preferably used. Preferably, a mixture of primary organic

alcohols are added. One can be a primary aliphatic alcohol having a carbon content of

between 3 and 12 carbons (e.g. 1-octanol, 1-hexanol, 1-pentanol, or 1-butanol). The

other can be a non-aromatic ether alcohol having less than 20 carbons (e.g. diethylene

glycol monohexyl ether, diethylene glycol mono-butyl ether, or propylene glycol

mono-butyl ether). Also, certain glycols such as hexylene glycol, triethylene glycol,

or 1,4-butanediol can be added.

When the microemulsion contains a gaseous propellant and is pressurized, the

microemulston can be sprayed from an aerosol can. As an alternative, a pump spray
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container (without propellant) can be used. The spray can be projected into the air,
onto a surface, or directly at a insect. Because the spray is a microemulsion, it is very
stable. Thus, 1f the aerosol can has been shaken at the factory, a consumer need not
shake the can before use.

Further, because the levels of hydrocarbons are high, the microemulsion has
excellent knock-down charactenstics. Moreover, in the oil-in-water microemulsion
form (notwithstanding the high hydrocarbon levels) flammability is acceptably low.
Because the emulsifier surfactant levels are so low there is little unsightly residue or
irritating aerosolized particles due to the surfactant. Moreover, there is essentially no
foaming, and there 1s a surprisingly consistent and smooth appearance to the spray.

The microemulsions of the present invention also permit delivery of sanitizers
therewith which provide excellent antimicrobial activity.

One preferred way to use the invention is to spray a surface which insects will
craw] over and then permit the insects to crawl over the surface. Examples of insects
that can be killed by this method are cockroaches, ants, crickets, earwigs, silverfish,
and other crawling insects normally found in buildings. Alternatively, the
microemulsion can be used to kill a variety of flying insects such as mosquitoes,
house flies, wasps, hornets, and the like by spraying the air.

Synergists can also be added to increase the effectiveness of the insecticides.
An example is piperonyl butoxide (Butacide; AgrEvo).

It 1s preterred to use deionized water for the above emulsions. However,
normal tap water can be used. 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 affect surfaces that are sprayed. Too
high a pH can adversely affect the active ingredient, and again may also adversely
affect surtaces that are sprayed.

The objects of the present invention include providing a microemulsion having
an insect control agent:

(a) which does not require shaking by a consumer prior to use;

T mt e ] e h T LY SO GO AL T CN T A e e e 2 s ity o 25 MLAMEC M SCESAMSECRASAACLL L0 B LN A MM A A AR A e D b ML S A b M £ L L 2T Sdr st wnsamr et adns s i v TSP Ay v wp— 4 e P R P Y P S




10

WO 98/00010

(b)
(€)
(d)
(€)

CA 02259294 1998-12-29

-7 - PCT/US97/11103

which has good knockdown characteristics;
which 1s relatively inexpensive to produce;
which does not leave unacceptable surfactant residue when used:

which 1s suitable to be dehivered 1n an aerosol form and can provide a

smooth, consistent and non-foaming spray pattern; and

()

1tS activity.

which can deliver an effective sanitizer without significantly degrading

These and still other objects and advantages of the present invention (e.g. methods for

using such microemulsions) will be apparent from the description which follows. The

following description 1s merely of the preferred embodiments. Thus, the claims

should be looked to in order to understand the full scope of the invention.
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Preferred Range
| pyrethrum (20% active) insecticide 1-1.25%

| piperonyl butoxide 0.5-0.63%
] permethrin 92% 0.15-.25%
| ortho phenylphenol 0-.44%

 Ingredient Function Example

1%
3%
22%

——na

—t
o
Y

1 EXXSOL D-95 hydrocarbon 15-35% 25%
I solvent
i1sopropylamine sulfonate | anionic surfactant- | 1.5-5% 2% !
emulsifier
| polyoxyethylene nonionic surfactant- | 1.5-2.5% 2% .
polyarylphenyl! ether emulsifier ;

(Soprophor BSU)

i l-octanol 1.2-1.5%
hexyl carbitol (diethylene | co-solvent 4-11%
] glycol monohexyl ether)

| Elfugin AKT 300% 0-.3% 25%
 liquid’

ap water T e [aiam

A-70 propane -isobutane | hydrocarbon 0-20% 18% |
mixture propellant ;

1.4%

%
o~

5
"This is a phosphate ester mixture from Clariant Corp.
Test On Crawling Insects
10 As a test of the effectiveness of microemuisions of the present invention we

ran direct spray knock-down tests on a variety of such microemulsions. In one set of
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experiments, preparation for testing consisted of anesthetizing seven week old male
adult German cockroaches with CO,, and sorting and placing them 1n clean greased
Tn-State 15-A plastic cups. The roaches were allowed to recover from CO, a
minimum of one hour without food or water prior to testing.

Immediately prior to testing the bugs 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 nng. Following preparation and recovery, cockroach
testing containers (one at a time) were placed in a spray tower and exposed to a
targeted discharge (.5g at 18"). A spray tower 1s a mechanical structure that delivers a
consistent amount of spray from a measured and consistent distance at a target to
allow for reliable comparison of the effects of sprayed matenals. Immediately after
each exposure/discharge the cockroaches were transferred to a clean greased glass
battery jar for the selected observation periods. Typically, 99% or more of the bugs
died within two minutes.

Similar tests of preferred formulations were conducted against American
cockroaches. Once again, the formulations were very effective in quickly killing 99%

or more of the bugs (i less than five minutes after contact).

We tested the sanitizing capability of our preferred compositions using the
E.P.A. test protocol for substantiating a claim that a product is a "samtizer” (DIS/TSS-
10; January 7, 1992). Basically, multiple preparations of the composition, at least one
of which it was at least sixty days old, were tested on formica and ceramic tile against
test amounts of Staphviococcus aureus and Klebsiella pneumoniae. Control tests
were run in parallel, and there was a bactenal reduction of at least 99.9% over the
parallel control count after no more than five minutes contact.

It should be appreciated that the above description merely relates to several
preferred forms of the invention. Other forms are also possible. For example, one can

prepare a flying insect killer by increasing the propellant content to the upper part of
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the specified range. Also, a wide variety of other insect control agents. sanitizers and

emulsifiers can be used.

ndustrial Applicabil

The present invention provides insecticides and other insect control agents for

use in buildings and other environments.

£ 4 o Fegene e - ee -~ - - w1 -y LY .
PR AR e g e 4 W, DRI ORI s malrwrs vt e . ® bR ed £ ARAS G EAGE ATy PN Y I I - ISR & 5 s e e e e AR A e




CA 02259294 2001-11-30

11
CLAIMS
1. A microemulsion having a pH of 6-8 and more than half of its droplets

with diameters between 10 and 100 millimicrons, comprising:

a. hydrocarbon solvent which is above 20% by weight, and below

60% by weight, of the microemulsion;

b. surfactant which is between 2% by weight, and 7.5% by weight,

of the microemulsion;
C. a sanitizer;
d. at least 10% by weight water; and

e. an insect control agent selected from the group of synthetic

pyrethroids, natural pyrethrum, chlorpyrifos, citronella, lemon grass oil,

lavender oil, cinnamon oil, neem oil, clove oil, sandlewood oil, geraniol, and

hydroprene.

2. The microemulsion of claim 2, wherein the microemulsion is an oll-in-water

microemulsion and the sanitizer is a phenol.

5. The microemulsion of claim 2, wherein the insect control agent 1S an iInsecticidally-

active toxicant.

The microemulsion of claim 2, wherein there is less than 6% by weight surfactant.

The microemulsion of claim 2, wherein at least 10% by weight of the microemulsion

1s a hydrocarbon propellant and there is less than 35% by weight of the microemulsion

which 1s a hydrocarbon solvent apart from the propellant.
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- 0. The microemulsion of claim 5, wherein the propellant is selected from dimethylether,

difluoroethane, propane, butane, and mixtures thereof.

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

and a nonionic surfactant.

6. T'he microemulsion of claim 2, wherein the phenol is orthopheny! phenol.

9 The microemulsion of claim 3, wherein the insecticidally-active toxicant is selected

from permethrin, cypermethnn, synthetic pyrethroids, natural pyrethrum, and organo-

phosphate.

10. The microemulsion of claim 2, further compnsing a co-solvent which is an organic

alcohol that i1s not a surfactant.

11. The microemulsion of claim 10, wherein the organic alcohol comprises:

a. a primary alcohol having between 3 and 12 carbons; and

b. an ether alcohol having less than 20 carbons.

12. The microemulsion of claim 11, wherein the primary alcohol is 1-octanol and the

ether alcohol is diethylene glycol monohexy! ether.

13. The microemulsion of claim 5, wherein the microemulsion is in an aerosol spray.

14. A method of killing a crawling insect, comprising the steps of:

a. applying the microemulsion of claim 3 to a surface; and

b. permitting the insect to crawl over the surface.

15. The method of claim 14, wherein the insect is selected from the group consisting of

cockroaches, ants, crickets, earwigs, and silvertish.
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