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‘the Invention [0001] The present invention relates to an inprovenent of an
.aerosol composition containing insecticidal ingredients. 2. Description of
the Related Art [0002] Conventionally, nmany aqueous insecticides for
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[0003] The present inventors previously developed a useful aerosol

composition containing an aerosol base solution comprising (a) an insecticidal
ingredient, (b) a surfactant, (c) an aliphatic hydrocarbon having between 8 and 16
carbons, and (d) water, and (e) a propellant, wherein (c) and (d) are contained in
specific amounts, respectively, and filed a patent application (Japanese Patent
Laid-open No. 2001-89303). However, most of conventional water-based aerosols
for controlling pests are emulsion formulations of water-in-oil type or oil-in-water
type. And the above-mentioned useful aerosol composition is also such an
emulsion formulation. Consequently, the emulsion formulations are separated
into an emulsion phase and a propellant phase in the container containing them.
Therefore, it is necessary to shake prior to use to disperse homogeneously the
contents.

[0004] Water-based aerosols in one-layer type in which the above-mentioned
problems were overcome are disclosed in Japanese Patent Publication Nos. Sho
61-45601 and Hei 7-121848. However, dimethyl ether is used as a propellant in
these aerosols, and organic solvent, such as lower alcohols is further used in the
latter. Therefore, these aerosols do not have sufficient performance for water-

based aerosols.
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surfactant (b) is composed of sorbitan fatty esters and polyoxyethylene
polyoxypropylene alkyl ethers in a mixing ratio of 1:1 to 5:1.

[0008] According to a second aspect of the present invention, in the
microemulsion aerosol composition according to the first aspect, the surfactant (b)
comprises further polyethylene glycol alkyl ethers.

[0009] According to a third aspect of the present invention, in the microemulsion
aerosol composition according to the first or second aspect, the propellant (e) is
contained in an amount of 40 to 70 vol% on the basis of the volume of the
microemulsion aerosol composition.

[0010] The insecticidal ingredient (a) used in the present invention includes, for
example pyrethroid insecticidal ingredients, such as phenothrin, permethrin,
cyphenothrin, cypermethrin, resmethrin, phthalthrin, allethrin, prallethrin,
furamethrin, imiprothrin, etofenprox and the like, silicon-containing insecticidal
ingredients, such as silafluofen, organophosphorus insecticides, and the like.
Among them, pyrethroid insecticidal ingredients and silafluofen are preferable in
the effectiveness and safety. It should be noted that when they have optical or
geometrical isomers attributed to asymmetric carbons or double bonds in the
chemical structure, the isomers and optional mixtures thereof may be naturally
included in the scope of the insecticidal ingredient in the present invention.
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preferable that the mixing ratio is out of the above-mentioned range.
[0015] From the viewpoint of the stability of microemulsion, it is preferable to
further add polyethylene glycol alkyl esters in the surfactant having the above-

- mentioned formulation. The polyethylene glycol alkyl esters include for example
polyethylene glycol laurate, polyethylene glycol oleate, polyethylene glycol
stearate and the like to which the present invention is not limited.

[0016] The surfactant may contain other type of surfactants, sugh as
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, polyoxyethylene
styrenated phenol, the fatty ester of polyoxyethylene hardening castor oil,
diglyceryl alkyl ester and the like, as far as the stability of microemulsion is not
deteriorated.

[0017]  Itis suitable to add the surfactant as a whole in an amount of 5 to 20
vol% in the aerosol base solution in the present invention. If the amount is less
than 5 vol%, suitable microemulsion can not be formed. On the other hand, if the
amount is more than 20 vol%, the surfactant has an adverse effect on the

insecticidal effect.
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composition. If the amount is less than 40 vol%, the sprayed particles become
coarse, thereby causing problems in the insecticidal effect. On the other hand,
the amount is more than 70 vol%, the safety against flammability is deteriorated.
When the amount of the propellant is reduced or compressed gases are used, the
ejection pressure is often reduced. As countermeasures therefor, it is useful to
use liquefied petroleum gas with an increased ratio of propane/butane.
[0021] The present microemulsion aerosol composition may include, for
example, acaricides, mildewproofing agents that are active against mold or fungi,
etc., anti-fungus agents or bactericides, or synergists for pyrethroid insecticidal
compounds, stabilizers, perfumes, bulking agents and the like. The acaricides
include, for example, methyl 5-chloro-2-trifluoromethanesulfonamide benzoate,
phenyl salicylate, 3-iodo-2-propynylbutyl carbamate and the like. The
mildewproofing agents, anti-fungus agents or bactericides include, for example,
2-mercaptobenzothiazol, 2-(4-thiazolyl)benzimidazole, triforine, 3-methyl-4-
isopropylphenol, ortho-phenyl phenol and the like.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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house dust mites, such as Acaridae (acarid mites), Dermatophagoides and the
like.

[0025] Consequently, the present invention provides a microemulsion aerosol
composition whose hazards of flammability and explosion are reduced and which
is one-layer type and therefore does not require to shake a container containing
the composition prior to use.

EXAMPLES

[0026] The microemulsion aerosol of the present invention will hereinafter be
described in more detail on the basis of the following concrete examples and test
examples, but the present invention is not restricted to these specific examples.
Example 1

[0027] An aerosol container is filled with 120 ml of aerosol base solution
comprising 0.06 g (0.02 w/v% on the basis of the volume of microemulsion aerosol
composition) of d-T80-resmethrin, 0.45 g (0.15 w/v% on the basis of the volume of
microemulsion aerosol composition) of d-T80-phthalthrin, 4.0 g (about 4.0 ml: 3.3
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microemulsion aerosol is excellent in usability. Further, although it 1s said that
aerosols containing water would exert lower insecticidal effect than oil aerosol
without water, the microemulsion aerosol of the present invention has
approximately identical insecticidal effect to oil aerosols containing insecticidal
ingredients in the same amount.
Test Example 1
[0029] According to the procedures of Example 1, several aerosol compositions
shown in Table 1 were prepared and the following tests was carried out.
(1) Stability of Microemulsion
A pressure glass bottle was filled with each aerosol composition, and stored at 0°
or 45°C. Thereafter, the stability of the emulsion was measured after it was
stored for one month. The results are indicated as follows: a symbol “O” means
that the emulsion was clear liquid and was not separated into two phases, a
symbol “A” means that the emulsion was slightly opaque liquid and was not
separated into two phases, and a symbol “X” means that the emulsion was
separated into two phases.
(2) Test of Insecticidal Effect (Glass Chamber Method)
After house flies (1 group: about 20 flies) were released in a glass chamber of 60
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Thus, the mcroenulsion aerosol is excellent in usability. Further,
although it is said that aerosols containing water would exert |ower
“insecticidal effect than oil aerosol wthout water, the m croenmul sion
aerosol of the present invention has approxinmately identical insecticidal
ef f ect t ocmidubae(iozld % the agrosolgoibestestedovamsprayed fardi savped and the sane

amount . Teah, HoX 3F Al lQno[cQQ@81>wﬁ%£§é’ds@9¢leﬂib%ftﬂ%h9&ﬁﬁ@@ﬁ@@éd 0P T AR B 1

several aeroso conposli tions shown 1 n wer e ared

f ol | owi ng Wlastssalpated froma the gesulys) pndihe relptiye @ffemw@émtbp@ffe@ Hragssur e
gl ass bOtbﬂ%eﬁﬁ%lHéﬁh@ﬂa&ﬂhﬂs%ﬁ&thRHQ%ki1C0”DOS|t'0” and stored at 0 or
45C. Ther%%&h ﬁ S%ﬁgilit of the enul sion was neasured after it was

-~ stored fo énHQﬁhlty A36MHA 5 e j ndicated as fol l ows: a synbol "0
means t hThetflen@abiliy @f esets aedossirbdse guludioandayarasatedsetArGleeslandt o t wo
. phases, h oiauid
Pha s ngpo ”He,g lasfhofF ket "L g BUHDEE Walf3Real:A L 1B Aicloh | <
enul si on waindicssedpathesymbel thio Qna:besvthe{lz})ambﬁhe@fnq flaehnoiet wab Ef f ect
(d ass Chm%ﬁré\ieftﬁé)%sﬂdlﬁﬁoﬁ%%qnaichﬁeﬂ dsLthdy ol alout 20 flies) were
rel eased in a gl ass chanber of -6 cmcubic (0.216 nB), the aerosol to
be tested was sprayed for 1 second, and the nunber of flies knocked down
was observed with the tine elapsed. The value of KT60 is calculated from
the results, and the relative effect based on the effect of an oil aerosol
defined as 1.0 is shown in Table 1. (3) Flanmability of Base sol ution The
flammability of each aerosol base solution was neasured with C evel and
open-cup flashpoint tester. Wien a flashpoint was neasured, the base
solution is indicated as the synbol "+". On the other hand, when no
flashp0|nt was neasured, the base solution was indicated as the synbol
-t -7



TABLE 1 Sanpl e No. Aerosol base solution® Propel- Stability RE¥2 Inflam
.Insecticidal Surfactant Aliphatic Water lant” 0O 45 mability |ngredient
.Hydro- C OC carbon Present Invention 1 Resnethrin A 4.7 n-paraffin 17 LPG
000.92 0.02 B 2.569 60 Phthalthrin C5.0 0.15 2 Improthrin D 5.2 iso-
26 LPG 0 0 0.93 0.1 E 2.0 paraffin 50 Phenothrin F 4.8 58 DME 0.3 5 3
‘Silafluofen A 6.3 n-paraffin 18 LPGp 0.90 0.2 B 3.6 71 56 Phenothrin 0.1
Conparative Exanple 1 Resnmethrin A 4.7 n-paraffin 19 LPG X X 0.72 0.02 C
5.0 69 60 qggﬁggﬁhrin 0.15 2 Resnethrin B 3.6 n-paraffin 20 LPG X X 0.78

0.02 C5.0 Phthalthrin 0.15 3 Resnethrin A 3.4 n-paraffin 20 LPG X
X 0.81 0.02 B5.1 69 60 Phthalthrin
Sample No. Aerosol base solution! Propel- | Stability | RE* | Inflam-
'l sy
Insecticidal | Surfactant | Aliphatic | Water lant 0 45 mability
Ingredient | Hydro- °C |°C
carbon
Present
Invention
1 Resmethrin [ A 4.7 | n-paraffin 17 LPG | O | O | 092
0.02 B 25 69 60
Phthalthrin | C 5.0
0.15
2 Imiprothrin | D 5.2 iso- 26 LPG [ O | O | 093
0.1 E 20 paraffin 50
Phenothrin | F 4.8 58 DME
0.3 )
3 Silafluofen | A 6.3 | n-paraffin 18 LPG { A | O | 090
0.2 B 36 71 56
Phenothrin
0.1
Comparative
Example
1 Resmethrin | A 4.7 n-paraffin 19 LPG X X | 0.72
0.02 C 5.0 69 60
Phthalthrin
0.15
2 Resmethrin | B 3.6 | n-paraffin 20 LPG X | x | 078
0.02 C 5.0 69 60
Phthalthrin
0.156
3 Resmethrin [ A 3.4 | n-paraffin 20 LPG X | x | 081
0.02 B 5.1 69 60
Phthalthrin
0.15
4 Resmethrin | A 8.5 | n-paraffin 19 LPG | x | x | 0.76
0.02 B 1.0 69 60
Phthalthrin
0.16
b Resmethrin | A 15.8 | n-paraffin 28 LPG | A | 0 | 088
0.02 B 175 47 60
Phthalthrin
0.15
6 Resmethrin | A 6.3 | n-paraffin 9 LPG ol a 0.84 +
0.02 B 36 80 60
Phthalthrin
0.15




0.15 4 Resnethrin A 8.5 n-paraffin 19 LPG X X 0.76 0.02 B 1.0 69 60
-Phthalthrin 0.15 5 Resnethrin A 15.8 n-paraffin 28 LPGO 0.68 0.02 B 7.5
.47 60 Phthalthrin 0.15 6 Resnethrin A 6.3 n-paraffin 9 LPGO 0 0.84 +
0.02 B 3.6 80 60 Phthalthrin 0.15 -8 TABLE 1 (continued) Sanple No.
Aerosol base solution'l Propel- Stability RE *2 Inflam |nsecticidal
‘Surfactant Aliphatic Water lant'1 O 45 mability Ingredient '3 Hydro- CC
carbon Conparative Exanple 7 Resnethrin A 6.3 n-paraffin 18 DVE O O 0. 65
0.02 C 3. 6IABLE6l fantiabedyin 0.15 8 Resnethrin G 4.5 n-paraffin 18 LPG -
- 0.91 0.02 C5.0 76 50 Phthalthrin 0.15 9 Resnethrin H0.9 - 97 DME 0 O

0.47 0. 0"Sdmp\l'e No. ©°[ Acrésolbase solution¥ - 2 Propel- | Stability | RE" | Inflam-
- o1
Insecticidal | Surfactant { Aliphatic | Water lant 0 45 mability
Ingredient | Hydro- °C | °C
carbon
Comparative
Example
7 Resmethrin { A 6.3 n-paraffin 18 DME | A | A | 065
0.02 C 36 71 56
Phthalthrin
0.16
8 Resmethrin | G 4.6 n-paraffin 18 LPG . . 091
0.02 C 5.0 76 60
Phthalthrin
0.15
9 Resmethrin | H 0.9 - 97 DME | O | O | 047
0.02 I 0.3 33
Phthalthrin | C 0.3
0.15

"t The amount of each component is indicated by the following unit:

Insecticidal ingredient: w/v% in the microemulsion aerosol; surfactant, aliphatic hydrocarbon and
water: vol% in the aerosol base solution; Propellant: vol% in the microemulsion aerosol.

"2 “RE" means relative insecticidal effect.

*3 Surfactants used in this example are as follows:

A: Sorbitan monolaurate; B: Polyoxyethylene polyoxypropylene decylteradecyl ether; C:
Polyethylene glycol monooleate; D: Sorbitan monostearate; E: Polyoxyethylene
polyoxypropylene lauryl ether; F: Polyethylene glycol monolaurate; G: Sorbitan sesquioleate;
H: Polyoxyethylene polyoxypropylene cetyl ether; I: Polyoxyethylene polypropylene glycol

monooleate.



0. 15 The anmount of each conponent is indicated by the follow ng unit:

. Insecticidal ingredient: wv%in the mcroenul sion aerosol; surfactant,
_aliphatic hydrocarbon and water: vol%in the aerosol base solution;
Propellant: vol%in the mcroemul sion aerosol. '2 "RE" neans relative
insecticidal effect. "3 Surfactants used in this exanple are as follows: A
Sor bi tan nonol aurate; B: Pol yoxyet hyl ene pol yoxypropyl ene decyl t eradecyl
ether; C. Polyethylene glycol nonool eate; D: Sorbitan nonostearate; E:

Pol yloxyet ttoda@me Fsrbﬁibmxﬁéaﬁnwh@wlﬁ ihaubl 1,4t tyaﬂeaﬁhatleﬁhy%mébpm@segl ycol |
nmonol aur a - Sor squi ol ea H: oxypropyl ene
cetyl et hé‘?elhtlf’n cﬁBng} ﬂ@ﬂ %h“é%‘&l“ffb‘?’bﬁ%oé Oé‘rli%gtF ‘}/Wg .29 [0030]
From t he imsumtion c:c)lnmsponds thedohen-hazatddus mhtearal bhsdéd d)meheaEn@sSelrvh%Act

solution gaRshL{ dld rﬁﬂ:r{:&ﬁuf&&{ ﬁ%%lsd Bibodftid %S&‘thﬁﬁg«gsgggﬁﬁ%tﬁk %ggezﬁf psent

i nvention correspon zar eria

- Services n@ducaddnth@a@rdmf flaremabHitysi bnadditionothecepmresitionis afe-laper pr esent

i nventiongis, Qx’i@@iéeﬂenﬁ ﬁﬂt&f@&abﬂxt?azﬁﬁﬁﬁepfthélc iulo'htlya bfb:@ﬂ%&% the
. conposi tion is one-| xcel lent in P Fur her t he

conposi t i 8Aualindhe i %Jéfdeﬂtly?fe %tq‘iffaﬂl *?erfoﬁ‘ﬂé ag ﬁ%@?f éh%F& orsfw hscqxtmsn@m

aerosol s asefadntrol, therefore it is extremely wuseful. [0031] On the other

hand, es, and not . con a fact an corrposed of
sorbi t annf(gchq‘; (21? gglfes n%’ﬁa g:@; mé?rﬁyﬁ é{amr?o !))%nd?u%%/?%tncé’n MRyl et hers,
conpar at i earfaxtamqDIcemeSQdao an fatty réteys and IPOIY@kyeiﬂlbrbrleV\o corrponent s that
does not ?ﬁ@% oso el'xbtaﬁky':’lélt 8fs, E@zﬁbéfd’cﬁ%x%xﬁﬁlé@ﬁ@ﬁl&!vé’ ix1ﬁ§5£ﬁ8f1f‘nt.

based on ase Sso utlon These conparatlve exanp are lowiln

the stabi the W@pomngr&qtﬁ Ehakrloesrol spnecEnbdtadi Ler eoniain @oee than 20 vl% nor e
than 78 W%PEuﬁ'bétﬁhﬁth‘echdﬂi&@éxb@cﬂ 1R8 s6RBlohn. Thake &ompéra\t@teeerxaniﬁl@er efore

L oo 2 BL OSSR calfen DU L2 sl 2, propel ant
i nsectici dadre thhh §8t% oFaliphatic hgdroecartionomal smzaﬂeemahﬁyedf watastierefore it
corpos: 1 S RS APRBGA 45 3L S phel 6L a6, bplgaancec Ptent
The f or nulepmiparative sipEwle Rk, it is low in the stablhty of microemulsion or 1nsect1c1da1
effect. Further, conventional water-based aerosol composition, such as
comparative example 8 disclosed in Japanese Patent Laid-open No. 2001-89303 is
two-pack type and need be shaken prior to use. The formulation in which the
surfactant disclosed in Japanese Patent Publication No. Sho 61-45601 is used is
deficient in the insecticidal effect.
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surfactant disclosed in Japanese Patent Publication No. Sho 61-45601 is
,used is deficient in the insecticidal effect. -10 WHAT IS CLAIMED IS: 1. A
m croemul si on aerosol conposition containing an aerosol base solution
conprising (a) an insecticidal ingredient, (b) a surfactant, (c) an

al i phatic hydrocarbon having 8 and 16 carbon atons, and (d) water, and
-(e) a liquefied petroleumgas as a propellant, wherein (b), (c) and (d) are
contained in amounts of 5 to 20 vol% 40 to 78 vol % and 15 to 53 vol %
respecti VeWHAT I$ ChaIw#®E®! base sol ution, and the surfactant (b) is
conposed of sorbitan fatty esters and pol yoxyet hyl ene pol yoxypropyl ene

al kyl ethers in a mxing ratio of 1:1 to 5:1. 2. A m croenul sion aerosol
conposi ti dn adguicdbenyulswncierosol tomplsiteinconbanimeur f act ant (b) conpri ses

further pghya%trg%llggge leiiﬁ@h c%5y151ﬁst ers. 3. A microenulsion aerosol

corrp05|t|on accor g to c@}g 2, wherein the propellant (e) is
cont ai ned (MrpinsaeRigAel per elf-‘b 70 vol % on the basis of the volune of the

m croemul ghyans@@a@aat, conposition. -11
(c) an aliphatic hydrocarbon having 8 and 16 carbon atoms, and
(d) water,
and
(e) a liquefied petroleum gas as a propellant,
wherein (b), (c) and (d) are contained in amounts of 5 to 20 vol%, 40 to 78 vol% and
15 to 53 vol%, respectively, in the aerosol base solution, and
the surfactant (b) is composed of sorbitan fatty esters and polyoxyethylene
polyoxypropylene alkyl ethers in a mixing ratio of 1:1 to 5:1.

2. A microemulsion aerosol composition according to claim 1, wherein the
surfactant (b) comprises further polyethylene glycol alkyl esters.

3. A microemulsion aerosol composition according to claim 1 or 2, wherein the

propellant (e) is contained in an amount of 40 to 70 vol% on the basis of the
volume of the microemulsion aerosol composition.

-11-



