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Insecticide - comprising gel formulations for vapor-producing systems

The present invention relates to new gel formulations for the controlled and
sustained release of insecticidal active compounds by means of a heat source.
These new gel formulations are charactenze{i\m that they comprise at least one
type of insecticide, and at least one vap.dff%ation - controlling substance
(vaporization modifier) in combination with a solid suitable as a gel former.

The object of the present invention™ consists m formulatmg 1nsect1c1dal active
compounds in such a manner that the latter are not ‘only storage—stable but are
additionally suitable, in conjunction with organic and inorganic adjuvants,
stabilizers, antioxidants, perfumes and colorants, for uniform and prolonged
vaporization by means of a heat source without undergoing decomposition. This is
intended to achieve an optimum effectiveness and duration of action while keeping
the energy input as low as possible. This new active compound formulation is
intended to be employed in thermoformed, deep-drawn or cast containers, made of
polymer or metal, which are open or closed by a suitable fabrie, polymer films,
for example polypropylene film, or metal, these being permeable to the volatile
components. These thermoformed or deep-drawn containers can be employed .in an
electrical heating device for killing insects, for example mosquitoes. Examples of
such thermoformed or deep-drawn containers are described in US 4,634,614, WO
81/0241, US 4,145,001 and European Offenlegungsschrift 0,300,286.

In the case where mosquitoes are killed using an electrical heating device, a so-
called tablet vaporizer, it is generally known that specifically selected substances,
such as cellulose board .a.nd cotton board, asbestos, ceramics and/or porous
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abifs2qhe SheddtiCided Weind Qolatilized by the action of the mosquito - killer
heating device, which generates a temperature of 120-190°C.

A considerable disadvantage of these tablet vaporizers is the unfavorable ratio
between energy input and active compound to be vaporized, since the proportion
of active compounds relative to the adjuvants are to be considered as low.
Furthermore, the high working temperature of these tablet vaporizers means that
only few active compounds are suitable for this purpose in the first place, and
that, moreover, these active compounds are released over their predetermined
period of action in a non-uniform manner, for system reasons. The period of
action of these vaporizer tablets is limited to a maximum of 12 hours. Finally, the
unfavorable ratio of active compound/carrier requires a substantial, constantly
available stock of vaporizer tablets, which means that large amounts of material
are necessary as carriers and packaging material.

The devices which are already widely used for domestic premises, in which a
solution of an insecticidal active compound is vaporized by means of a heated
wick (GB2153227) and where the active compound is dissolved in a kerosene
mixture of saturated aliphatic hydrocarbons which is vaporized electrically by
means of the wick, also have considerable disadvantages.

Apart from the fact that these vapor-producing systems also operate at
temperatures of between 120 and 190°C, they require a specific distribution
system (wick) and considerable amounts of solvents. When the product is used,
the superproportional amount of solvents relative to the active compound results in
a high concentration of solvents or adjuvants in the room, which, in turn, leads to
dirtying of walls and objects in the vicinity of these devices, which has frequently
been observed by consumers and given cause for complaint.

Other disadvantages of these formulations are the high volume of the solvent
containers and the risk of the solvent leaking, which means that there are
substantial problems during transport and hazards in use.

The present invention therefore relates to a gel formulation of insecticides which

avoids all the above-described disadvantages, which is, moreover, simple to use,
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colorants may be added to the mixtures.
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10 The gel formulations according to the invention are prepared by first Stirring- at
room temperature in a suitable mixing apparatus (planetary paddle mixer) the
active compound with the vaporization modifier and stabilizer and, if appropriate,
additional solvents, until a clear solution is formed. Then, the gel former is added
in vacuo, and the mixture is stirred vigorously until a homogeneous gel is formed.

15  Before the gel former is mixed in to give the final gel product, perfume oils and
colorants can optionally be added to the existing clear solution with stirring until
the mixture is completely homogeneous.

The following are preferably used as pyrethroid active compounds:

1) Natural pyrethrum;
20 2) 3-allyl-2-methyleyclopenta-2-en-4-on-1-yl  DL-~cis/trans-chrysanthemate
(allethrin, Pynamin®);
3) 3-allyl-2-me_thy1cyclopenta-Z-eh-4—on—1-yl D-cis/trans-chrysanthemate
(Pynamin forte®); _
4) D-3-allyl-2-methylcyclopenta-2-en-4-on-1-yl D-trans-chrysanthemate
25 (Exrin®); |
5) 3-allyl-2-methylcy clopenta-2-en-4-on- 1-yl D-trans-chrysanthemate
(Bioallethrin®);
6) N-(3,4,5,6-tetrahydrophthalimide)-methyl = DL-cis/trans-chrysanthemate,
(phtalthrin, Neo-pynamin®); :
30 7 5-benzyl-3-furylmethyl D-cis/trans-chrysanthemate (resmethrin,
Chrysron-forte®);
8) 5-(2-propargyl)-3-furylmethyl chrysanthemate (furamethrin);
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9) 3-phenoxybenzyl 2,2-dimethyl-3-(2',2'-dichlorovinyl)-cyclopropane-

carboxylate (permethrin, Exmin®);

10) phenoxybenzyl D-cis/trans-chrysanthemate (phenothrin, Sumithrin®);

11) a-cyano-3-phenoxybenzyl 2-(4-chlorophenyl)-3-methylbutyrate
(fenvalerate, Sumicidin®);

12) (S)-a-cyano-3-phenoxybenzyl (1R,cis)-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropane carboxylate; -

13) (R,S)-o~cyano-3-phenoxybenzyl (1R,18S)-cis/trans-3-(2,2-dichlorovinyl)-
2,2-dimethylcyclopropane carboxylate;

14) o-cyano-3-phenoxybenzyl D-cis/trans-chrysanthemate;

15) 1-ethinyl-2-methyl-2-pentenyl cis/trans-chrysanthemate; _

16) 1-ethinyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2-methyl-1-
propenyl)cyclopropane-1-carboxylate;

17) 1-ethinyl-2-methyl-2-pentenyl 2,2,3,3-tetramethylcyclopropane-
carboxylate;

18) 1-ethinyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2,2-dichlorovinyl) cyclo-
propane-1-carboxylate;

19) 2,3,5,6-tetrafluorobenzyl (+)-1R-trans-2'2 -dimethyl-3-(2,2-dichloro-
vinyl) cyclopropane—carboxylate (transfluthrin) -

20) 2 2 1-3~( -nemy 1 )~cyclogropancarbonic. acid-(2-rethyl-3-

~cyclopenten-1-an)ester (Pralletintin)
or mixtures of these active compounds.

The active compound 2,3,5,6-tetrafluorobenzyl (+)-1R-trans-2,2-dimethyl-3-(2,2-
dichlorovinyl)cyclopropane-carboxylate (transfluthrin) is particularly preferably
used.

Vaporization-controlling substances, so-called vaporization modifiers, which can
be employed are (poly)aromatic as well as acyclic hydrocarbons in pure form and
in the form of mixtures. The following are preferably employed: diphenyl,
diphenyl ether, o-, m-, p-terphenyl, mixtures of hydrogenated hydrocarbons, for
example in their commercially available forms, Diphyl THT®, Santotherm®,
Therm S 900%, butyl stearate, butyl oleate, methylacetyl ricinoleate, diethylglycol
distearate; Isopar V®, Exol D140®, butoxyethyl stearate, tetrahydrofurfuryl oleate,
epoxymethyl stearate, epoxybutyl oleate and the like; dibasic aliphatic acid esters,
for example didecyl adipate, di-2-ethylene adipate, dimethoxyethyl adipate, di-2-
ethylene azelate, diisodecyl azelate, di-2-ethylhexyl sebacate, dibutyl sebacate,
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Particularly preferred vaporization modifiers are:

Butyl stearate, butyl oleate, methylacetyl ricinoleaie, diethylene glycol, di-2-ethyl-

10 hexyl sebacate, dioctyl fumarate, diethylene glycol benzoate, tri-2-ethylhe£yl
trimellitate, tricresyl phosphate, tri-2-ethylhexyl phosphate, di-2-ethylhexyl
phthalate, o-, m-, p-terphenyl, didecyl phthalate, tributylacetyl citrate, -tributyl
citrate, diphyl THT®, Santotherm® or Therm $900®.

Very particularly preferred vaporization modifiers are Dlphyl THT®, Santotherm®
15 Therm S900® or o-, m-, p-terphenyl.

. Diphyl THT® is especially preferably employed as vaporization modifier.
Gel formers which are employed are highly-disperse silicas such as, for example,

Aerosilox 50%, Aerosil 50®, Aerosil 130%, Aerosil 150®, Aerosil 200%®, Aerosil
300®, Aerosil 380®, Aerosil Mox80® or sodium stearate.

20 Preferred gel formers which are employed are Aerosil 200®, Aerosilox 50%,
Aerosil 50®, Aerosil 130®, Aerosil 150®, Aerosil 300®, Aerosil 380% or Aerosil
Mox80%.

Aerosil 200® is especially preferably used as gel former.

The insecticide-comprising gel formulations according to the invention can be

25 stabilized with the aid of antioxidants by admixing, to the formulation, a UV ab-
sorber as an additive. UV absorbers which can be employed are all known UV ab-
sorbers.
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phenones.
The following are suitable organic and inorganic adjuvants:

Ammonium salts and ground natural rocks such as kaolins, clays, tale, chalk,

quartz, attapulgite, montmorillonite or diatomaceous earth, and ground synthetic

minerals, such as highly-disperse silica, alumina and silicates; as solid carriers for
10 granules there are suitable:

for example crushed and fractionated natural rocks such as calcite, marble,

pumice, sepiolite, dolomite, and synthetic granules of inorganic and organic meals,

as well as granules of organic material, such as sawdust, coconut shells, maize

cobs and tobacco stalks; as emulsifying and/or foam-forming agents there are
15  suitable: o

for example non-ionic and anionic emulsifiers, such as polyoxyethylene fatty acid
esters, polyoxyethylene fatty alcohol ethers, for example alkylaryl polyglycol
ethers, alkylsulfonates, alkyl sulfates, arylsulfonates and albumen hydrolysates; as
dispersants there are suitable:

20 for example lignin-sulfite waste liqors and methylcellulose.

Adhesives such as carboxymethylcellulose and natural and synthetic polymers in

the form of powders, granules or latexes, such as gum arabic, pole'myl alcohol,

polyvinyl acetate, as well as natural phospholipids, kephalins and lecithins, and

synthetic phospholipids can be used in the insecticide-comprising gel formulations
25 according to the invention. Other additives can be mineral and vegetable oils.

It is possible to use colorants such as inorganic pigments, such as iron oxide,
titanium oxide and Prussian Blue, and organic dyestuffs, such as alizaryn
dyestuffs, azo dyestuffs and metal phthalocyanine dyestuffs, and trace nutrients
such as salts of iron, manganese, boron, copper, cobalt, molybdenum and zinc.
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allow, on the one hand, the gel in the film container to be clearly seen, and, on
the other hand, can be used for visually detecting the end of the biological activity
of the system.

5 To this end, the film container together with the colored gel is introduced into a
heating device whose front is transparent or provided with an observation slit.

As the heating device is used, the contents of the film container, not visible by
color labeling on the container itself or on the heating device, dry.

Only the empty film container can be seen through the transparent front of the
10 heating device or through the observation slit.

A further variant of visually can be also effected by changing detecting the end by
adding colorants the color to a different color when the active substances and, if
appropriate, the solvent have evaporated.

Deodorants may be added to the formulations according to the invention, such as,
15 for example, lauryl methacrylate, geranyl crootonate, acetophenone myristate,
p-methylacetophenone benzaldehyde, benzyl acetate, benzyl propionate, amyl
cinnamaldehyde, anisaldehyde, diphenyl oxide, methyl benzoate, ethyl benzoate,
methylphenyl acetate, ethylphenyl acetate, neoline, safrole, and the like.

Other substances which can furthermore be added to the formulations according to
20 the invention are natural perfumes such as, for example, musk, cibet, ambergris,
‘castoreum and similar perfumes; ajowan oil, almond oil, absolute of ami)erseed,
angeliac root oil, aniseed oil, basil oil, bay oil, benzoin resinoid, essence of
bergamot, birch oil, rosewood oil, absolute of common broom, cajeput oil,
cananga oil, capsicum oil, caraway oil, cardamon oil, carrot seed oil, cassia oil,
25 cedar wood oil, celery seed oil, cinnamon bark oil, citronella oil, clary sage oil,
clove oil, cognac oil, coriander oil, cubeb oil, camphor oil, dill oil, taragon oil,
eucalyptus oil, sweet fennel oil, galbanum resinoid, garlic oil, geranium oil, ginger
oil, grapefruit oil, hop oil, absolute of hyacinth, absolute of jasmin, juniper berry .
oil, labdanum resinoid, lavender oil, bay leaf oil, lemon oil, lemon grass oil,
30 lovage oil, mace oil, mandarin'oil, absolute of mimosa, absolute of myrrh, mustard
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terpentine oil, absolute of vanilla pod, vetiver oil, absolute of violet leaves, ylang-
ylang oil and similar vegetable oils and the like.

Synthetic perfumes which can be added to the gel formulations according to the
invention are:

10 pinene, limonene and similar hydrocarbons; 3,3,5-trimethylcyclohexanol, linalobl,
geraniol, nerol, citronellol, menthol, borneol, borneylmethoxycyclohexanol, benzyl
alcohol, anisyl alcohol, cinnamyl alcohol, B-phenylethyl alcohol, cis-3-hexanol,
terpineol and similar alcohols; anethole, musk xylene, isoeugenol, methyleugenol
and similar phenols; a-amylcinnamaldehyde, anisaldehyde, n-butyraldehyde,

15 cuminaldehyde, cyclamenaldehyde, decyl aldehyde, isobutyraldehyde, hexyl
aldehyde, heptyl aldehyde, n-nonyl aldehyde ndhadienol, citral, citronellal,
hydroxycitronellal, benzaldehyde, methylnonyl acetaldehyde, cinnamaldehyde,
dodecanol, a-hexylcinnamaldehyde, undecanal, heliotropin, vanillin, ethylvanillin,
and similar aldehydes, methyl amyi ketone, methyl B-naphthyl ketone, methyl

20 nonyl ketone, musk ketone, diacetyl, acetylpropionyl, acetylbutyryl, carvone,
methone, camphor, acetophenone, p-methylacetophenone, ionone, methylionone
and similar ketones; amylbutyrolactone, diphenyl oxide, methylphenyl glycidate,
nonylacetone, coumarin, cineol, ethylmethylphenyl glycidate and similar lactones
or oxides, methyl formate, isopropyl formate, linalyl formate, ethyl acetate, octyl

25 acetate, methyl acetate, benzyl acetate, cinnamyl acetate, butyl propionate, isoamyl
acetate, isopropyl isobutyrate, geranyl isovalerate, allyl caproate, butyl heptylate,
octyl caprylate, methyl heptinecarboxylate, methyl octinecarboxylate, isoamyl
caprylate, methyl laurate, ethyl myristate, methyl myristate, ethyl benzoate, benzyl

) benzoate, methylcarbinylphenyl acetate, isobutylphenyl acetate, methyl cinnamate,

30 styracin, methyl salicylate, ethyl anisate, methy! anthranilate, ethyl pyruvate, ethyl
a-butylbutyrate, benzyl propionate, butyl acetate, butyl butyrate,- p-tert-
butyleyclohexyl acetate, cedryl acetate, citronellyl acetate, citronellyl formate,
p-cresyl acetate, ethyl butyrate, ethyl caproate, ethyl cinnamate, ethylphenyl
acetate, ethylene brassylate, geranyl acetate, geranyl formate, isoamyl salicylate,
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perfumes can be used on their own, or it is possible to use at least two thereof as
5 a mixture with each other. In addition to perfume, the formulation according to the
invention can, if appropriate, additionally comprise the additives conventionally
used in the perfume industry, such as patchouli oil or similar volatilization
inhibitors, such as eugenol, or similar viscosity regulators.

' In addition to the insecticidal active compounds, the gel formulations accoi‘ding to
10 the invention can include bactericides and fungicides used in technology, such as,
for example,

2,4,4-trichloro-2'-hydroxyphenyl ether, 2,3,5,6-tetrachloro-4-(methylsulfonyl)-
pyridine, alkylbenzyldimethylammonium chloride, benzyldimethyl-(2-)2-(p-1,1,3,3-
tetramethylbutylphenoxy)ethoxy)ethyl)ammonium chloride, 4-isopropyltropolone,

15 N-dimethyl-N-phenyl-N'-(fluorodichloromethylthio)sulfonamide, = 2-(4'-thiazolyl)-
benzimidazole, N-(ﬂuorodichloromethylthio)phthaliﬁﬁd'e, 6-acetoxy-2,4-dimethyl-
m-dioxin, and the like,

and bactericides and fungicides used in agriculture, such as, for example,

zinc ethylenebisdithiocarbamate, manganese ethylenebisthiocarbamate, zinc maneb

20 complex, bisdimethyldithiocarbamoyl zinc ethylene bisdithiocarbamate, bis(di-
methylthiocarbamoyl) disulfide, the isomer of crotonic acid and 2,6-dinitro-4-
octylphenyl and the like,

or repellents suéh as, for example,

dimethyl phthalate, 2,3,4,5-bis-(A2-butylene)tetrahydrofuran, 2,3,4,5-bis-(A,-
25 butylene)tetrahydrofurfuryl alcohol, N,N-diethyl-m-toluamide (termed "DEET"

hereinbelow), caprylic acid, diethylamide, 2,3,4,5-bis(A,-butylene)tetrahydro-

furfural, di-n-propyl isocinchomeronate, sec-butyl styryl ketone, nonyl styryl

ketone, n-propylacetanilide, 2-ethyl-1,3-hexanediol, di-n-butyl succinate,

2-butoxyethyl-Z-furfurylidene acetate, dibutyl phthalate, tetrahydrothiophene,
30 B-naphthol, diallyl sulfide, bis(dimethylthiocarbamoyl) disulfide and the like,
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ci s/trans-chr uﬁﬁeahtmmgcarbﬁhate cycloh&tylamyse, ZWMetﬁyuaﬁrﬁh%ayi dithio-

2, 2-di net hyl - nt%tgaq :l]1
ama the like,

5 repellents for dogs and cats such as, for example,

2,6-dimethylocta-2,6-dien-8-al (termed “citral" hereinbelow), 0,0-diethyl S-2-
ethylthioethyl dithiophosphate (termed "ETP" hereinbelow), O,0-dimethyl
S-2-isopropylthioethyl dithiophosphate (termed "MIP" hereinbelow) and the like,

bird repellents such as, for example,

10 chloralose, 4-(methylthio)-3,5-xylyl-N-methylcarbamate, ‘4-aminopyridinenthra-
quinone, tetramethylthiuram disulfide, diallyl disulfide and the like,

rodenticides such as, for example,

sodium monofluoroacetate, warfarin, coumachlor, fumarin, norbomid, N-3-pyridyl-
methyl-N'-nitrophenylurea, o-naphthylthiourea, thiosemicarbazide, difenacoum,
15 pival, chlorphacinon, carlciferol and the like.

The gel formulations according to the invention are preferably prepared using
solvents. Diluents which can be used are virtually all inert organic solvents. These
preferably include aliphatic and aromatic, optionally halogenated hydrocarbons
such as pentane, hexane, heptane, cyclohexane, petroleum ether, benzine, ligroin,

20 benzene, toluene, xylene, methylene chloride, ethylene chloride, chloroform,
tetrachloromethane, chlorobenzene and o-dichlorobenzene, ethers such as diethyl
ether and dibutyl ether, glycol dimethyl ether and diglycol dimethyl ether,
tetrahydrofuran and dioxane, ketones such as acetone, methyl ethyl ketone, methyl
isopropyl ketone and methyl isobutyl ketone, esters such as methyl acetate and

25 ethyl acetate, nitriles such as, for example, acetonitrile and propionitrile, amides
such as, for example, dimethylformamide, dimethylacetamide and N-methyl-
pyrrolidone, and also dimethyl sulfoxide, tetramethylene sulfone, hexamethyl-
phosphoric triamide and Shellsol T®.

-10 -
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pr openyl )cycl opropane- | - car boxyl ate; 17) Thls Sheet Has Been Repla ced

1-.et hi nyl - ” : _ 2, 3 3-tetranet hyl cycl pr
car boxyl at e ‘ TElE S QANMES bt hy| - 2- pent enyl mm'm ,UU
2, 2-di met hyl - 3- (2, 2-di chl or ovi nyI ) cycl o- I ate;

19) 2,3,5, 6-tetrafl uorobenzyl
(+)-1 R—trans 2, 2-di met hyl - 3- (2, 2-di chl oro-
vinyl) cycl opropane- car boxyl ate (transfluthrin) 20)

2, 2-di ment hyI The (formudatiansr pwylly cqmpriser betwestr Bdniandap%e (by- veaighy of-
propargy' irgge&&&aﬁrﬁgﬂgi‘%ﬁxg rrgound H%Ev?éénedb%h@bo%rbﬁw&gmes of these

active corrpou -tetrafl uorobenzyl
(+)-1R-trans-2, 2-di nmet hyl - 3- (2, 2 di chl OI‘OVI nyI)cycI opr opane- car boxyl ate -

(transfluthri The forAstéms Fupkbide gbmuraiby yorprist. betwegnol andi0D%by eveightldfi ng
subst ances, Sgiﬁ:o%zla gn \@&Rﬁe‘arzsa%l"e eraﬁ?r% AN &n°40 \M:Hi %"/6%9 weight, and generally
5 between 1 and 8% by weight of gel formers, preferably between 3 and 6% by
weight. The ratio of active compound/vaporization modifier in the insecticide-
comprising gel formulations according to the invention is between 9 and 0.5,
preferably 1. Preparation and use of the insecticide-comprising gel formulations
according to the invention can be seen from the examples which follow:
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be enpl-oyed are (poly)aromatic as well as acyclic hydrocarbons in pure form

and in the form igtwires. Jhe follow ng are preferably enployed: .
di phenyl, dip f30 oré] = JM—terphenyl , m xturesTw Hag Been Regated
. - 7
) O NI

) ) ) i S .
hydrocar bons, for exanple in their comercially avail abl

THT[ err], Santothernierr], Therm S 900[err], butyl stear

nmet hyl acetyl ricinoleate, diethylglycol distearate; |sopar err

D140[ er], butoxyethyl stearate, tetrahydrofurfuryl ol eate, epoxynethyl
stearate, epof&élﬂ_}(l ol eate and the like; dibasic aliphatic acid esters,
for exanple ﬁ ---------- AL ABALicI Beicam sicaar EFFrEFF SrFeERr—aer eyt €,
di - 2- et hyl enp Examplat ! | Viddotilizatiom b g Cc Soleent ||

di but yl sebacte, _ N modifier

. 55.5%
Diphyl THT®

53.5%

Diphyl THT®

5 | | . 3%
Diphyl THT®

Example 1
The insecticide-comprising gel formulation of Example 1 is prepared as follows:

For a 100 kg batch, 39.5 kg of liquid Transfluthrin® (temperature approximately
40°C) is introduced into a Bekumix stirring apparatus, 55 kg of Diphyl THT® and
10 1 kg of BHT are added, and the mixture is stirred until a clear solution has
formed. It is possible to additionally stir into the formulation perfume oils,
preferably aurantiol, citronella oil, C;,-C,s aldehyde, birch tar oil, benzyl
salicylate, lavender oil, rose oil in combination with or without the colorants
Hostasol gelb 36® Relolin-Brillantrot BLS®, 1,4-diaminoanthraquinone, Alizarin
15 VK6/225®, Fettrot HRR®, Fettrot G®, Solvaperm Grin®. 4 kg of Aerosil 200® are
introduced in vacuo into the rapidly stirred clear solution until a gel has formed.

For use, the gel formulations, generally in amounts of 0.3 - 5 g, preferably in
amounts of 0.3 - 3 g, depending on the use period, are packaged into
thermoformed, deep-drawn or cast containers and sealed with polypropylene film.

20 Preferred materials for the containers are aluminum, polyester, polyethylene, and
metals. The container size is chosen such that the bottom area of the container has
the same size as the heating area of the heating device and transfers temperatures
from 70 to 110°C.

The controlled and sustained release of insecticidal active compounds is shown as
25 follows by applying Example 1: ‘
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dioctyl nalate, dioctyl fumarate and the like; aromatic _carboxylic esters,
for exanple 'ethg L, ycol. benzoate, trioctyl trinellitate,

“tri(2-ethylh TRV l'i ke; inorganic acid Ha chlmwd 7!
exanpl e tricresyl phosphate, tri-2-ethyl hexyl phosphate, te’
and the like; phthalic esters, for exanple di-2- ethylhe

di butyl phthal ate, diisobutyl phthalate, dicyclohexyl pht haI at e and the
like, citric esters, for exanple triethyl citrate, tributyl citrate,
tributyl acet yl.5@ of 4he inseaticide-compeising geh formaulptien yire) distrehutest unifpmnlyzen i on

et hyl ene ol o B e et e, qlorh
i oc unar ate,  die ene
gl ycol benzoat®d qu.lpé X’k@lﬁ&qen bSOfE@(\P Fim. ﬂneatmg evice having a
temperature of 100 - 110°C, the container is heated for 8 hours per day, and the
5 amounts of active compound released are determined. The evaporated amount of
insecticide is: )

1.  determined gravimetrically by determining the amount of evaporated
substance and analyzing the residue, and

. 2.  analyzing the insecticide vapors released, with the aid of a specific
10 apparatus: a funnel packed with silica gel is arranged directly above the
heating device, absorbing the insecticide vapors released in a gentle,
constant stream of air. The insecticide residues absorbed in the funnel are
removed by washing with acetone, transferred into volumetric flasks and
analyzed by means of gas chromatography to determine the degree of

15 volatilization.

The results of the evaporation experiments are shown in Table 2.

The insecticide-comprising gel formulation of Example 1 is compared in each case

with a sustained vapor-producing system as it is known from the prior art

(GB 2 153 227). The results are shown in Table 3. Based on the results obtained,
20 a use period of 60 days, which is preferred, can be achieved without problems.

The two formulations were then compared with each other in biological tests.

In sustained vapor-producing systems, the activity of the insecticide-comprising

gel formulation of Example 1 in the above-tested system is markedly better than
the activity of liquid formulations known already from the prior art.

-13 -



trimelditate, tricresyl phosphate tri-2-ethyl hexyl phosptate:——v__ =

di*- 2- et hyl hex : 0- esP” t er phenyl , di decyl phtm@m
tributylacety A3 RS rate, di phyI THT[err] Eﬁ{as%i

or Therm S900[err]. Very particularly preferred vapori zatl

are D phyl THT[err], Santothernierr] Therm S900[err] or o-,

p-terphenyl. Di phyl THT[err] is especially preferably errpl oyed as

vapori zation nodifier. Gel fornmers which are enployed are highly-disperse

silicas such as, for exanple, AerosiloxM[-“e@r], Aerosil 50[err], Aerosil
130[err], Aerosil 150[err], Aerosil Ggﬂ@iﬂd&raﬂgrosil 300[err], Aerosil

Jp0Lertl, herost | NSRS el RS D 10 E SRR T (07T
Comparison: 130 - 140°C (prior art)

5 .Operating time: 8 hours per day
Amount of formulation in the vapor [mg/h] | Amount of active compound in the vapor [mg/h] “
| Days - Example 1 | Comparison Example 1 Comparison II
0 0 0 | 0 | 0
2 28 181 0.8 1.67
4 27 154 0.9 | 45 )
10 6 26 129 1.1 | 41
8 26 124 1.1 _ 4
10 32 106 1.1 . 3.95
12 32 132 12 38
14 34 151 13 38
15 16 35 112 13 35
18 35 107 14 35
20 33 125 14 - 35
22 . 28 104 . 14 _ 36
24 24 106 14 | 3.8
20 26 32 103 13 33
| 28 _ 238 100 1.1 33
30 28 94 0.9 297 .
32 28 88 13 2.77
34 28 80 1.1 26
25 36 28 78 | - 11 23
38 2.8 49 R 122
40 23 40 " 0.9 0.7
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6 UV absorbers which are preferably enpl oyed are phenol derivatives such
ag, for exanple, butylhydroxytoluene (BHT), butylhydroxyanisole (BHA),

bi sphenol derivatives, arylamines such as, for exanpl €, ThisSheet Has Been Rep laced
phenyl -[ err] - napht hyl am ne, phenyl-[err]- naphthyl ani ne, zﬂlﬂﬂlﬂﬁ”ﬂﬁlﬁm
pheneti di ne : tg&_ . the |jke, or benzo- phenones. are
sui t abl e orgat ' vant s: Ammoni um sal ts and ground

nat ural rocks such as kaolins, clays, talc, chalk, quartz, attapulgite,
nontnorillonite or di atonmaceous earth, and ground synthetic mnerals, such
as highly-disperse silica, alumna and silicates; as solid carriers for

granul es there are suitable:
A second experiment allowed the use period of 60 days of the insecticide-comprising -

gel formulation according to the present invention to be confirmed.

Table 4
Biological activity

5 Insecticidal action of the insecticide-comprising gel formulation according to the
invention in vapor-producing systems
Mosquito species: Aedes aegypti
Room size: 36 m>
Type of room: 1 window open
10 Temperature: 23-30°C
Relative humidity in the room: 35-74%
Heating temperature: 100-110°C
Active compound content: 39.5% of transfluthrin
Amount of formulation: 15g
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oil, absolute of narcissus, neroli oil, bitter orange, nutne ,. absolute
of oak noss, ollbanun1re3|n0|d oni on 0|I opoponax resino

laced -
or ange f|.O.V\_B_I’. | Lo CONCrat e idd S er oil, pepperm nt oi "%m% '
petitgra 8 QR ”db-r—éﬁggfute of rose, rose oi
sandal wood oil, sage oil, spearmnt oil, storax oil, thyne oil, balsam<ﬁ
tolu, absolute of tonka bean, absolute o uber ose, terpentine oil,

absol ute of faniTTa pod, vetivef , absoljjute of violet |eaves, ylang-
ylang oil anfi simla} vegetabl efoils and tif§e like. Synthetic perfunes
whi ch can befladded E)%@@ogggo@f&ﬁﬁﬁaﬁﬁ according to the invention are:

pi nene, Ilnn enel aneh gr-ecearpons—|3, 3, 5-t ri net hyl cycl ohexanol ,
| i nal ool , 1an|§I 1@g§ °ging1éLoLb° 1t hol ,  bor neol
bor neyl rret ho ycygl oﬁ_a =11 exﬁsaﬁe@h@s ani syI al cohol , ci nnanyl
al cohol , [e r | =plrenytretthyt—=atcytrot——Trs=3-jhexanol , terpineol and simlar
al cohol s; an‘hhole, rusk xyl ene] isoeugenollj] nethyl eugenol and simlar
phenol s; [er 1€ apyl & _qnpjggh deE_ ani sal dghyde, n-butyral dehyde,
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cum ﬁal dehyde, cycl anenal dehyde, decyl al dehyde, isobut yr_a'I dehyde, hexyt——
al-dehyde, heptyl al dehyde, n-nonyl al dehyde nonadi enol,, ci fHisSheet Has Been Re laced -
citronellal, hydroxycitronellal, benzal dehyde, methyl nonyl ,I .
ci nnamal dehyde, dodecanol, [err]-hexyl ci nnamal dehyde, undec :
heliotropin, vanillin, ethylvanillin, and simlar aldehydes, nethyl any :
ket one, nmethyl [err]-naphthyl ketone, nethyl nonyl ketone, nusk ketone,
di acetyl, acetyl propionyl, acetylbutyryl, carvone, nethone, canphor,
acet ophenone, 1 p-AT8b gUaFRéigR M@t | Onone, net hylionone and simlar
ket ones; anyl butyrol actone, di phenyl oxide, nethyl phenyl glycidate,
nonyl acet one, coumarin, cineol, ethyl nmethyl phenyl glycidate and siml ar
| act ones or oxides, nethyl formate, isopropyl formate, linalyl fornate,
ethyl acetate, octyl acetate, nethyl acetate, benzyl acetate, cinnanyl
acetate, butyl propionate, isoanyl acetate, isopropyl isobutyrate, geranyl
i soval erat e, @lple¢y 5 caproate, butyl heptylate, octyl caprylate, nethyl
hepti necar boxyl ate, nethyl octinecarboxylate, isoanyl caprylate, nethyl
| aurate, ethyl nyristate, nethyl nyristate, ethyl benzoate, benzyl
benzoat e, neBiglogitabachivibhenyl acetate, isobutyl phenyl acetate, nethyl
cinnamate, styracin, nethyl salicylate, ethyl anisate, nmethyl anthranil ate,
et hyl ruvate, ethyl [err]-butyl butyrate, benzyl propionate, butyl
ac e%/at gy but )Inselgtj@islzlag[g;onp]of che }/insectizide-comprismgygel pfongulagon accordu%/g to the

invention in vapor-producing systems

Mosquito species: Culex quinquefasciatus

Room size: 36 m>

Type of room: 1 window open

Temperature: 23-30°C
Relative humidity in the room: 35-74%
Heating temperature: 100-110°C
Active compound content: 39.5% of transfluthrin

Amount of formulation: 15 g
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repellents for dogs and cats such as,



ethyfthloethyl di t hi ophosphat e (terned "ETP"

like, bird repellents such as, for exanple,

het ei nbel ow) , k | A
S-2-i sopr opyti&hhosohyB4dFornedgnoSpNatEieser red "M P" hereynb '“iﬁimxd
4- (et hyl t hi o) -3, 5-xyl yl - I\I—rrethylcarbarrate , “m

t et ramet hyl tg
such as, forn exanpl g, sodlum
funaHrL norflbomi d, - 32 RYL ébg
[ err] - napht It§|OU$éﬁ""Fﬁlo§é
chl or phaci ngn arl ¢i ferol and
t he inventi qn aoe preferabhy

used are virtuak y«l?“r‘n‘er‘t of
al i phatic a

nmet hyl -

the 11 ke.

§

KD-action after minutes

or hours
30 %

Film container No. 3

% dead after

9h

100 %

Film container No. 2

KD-action after
minutes or hours

50 %

24 h
33
58
43
25
40
18
10
10

3

% dead after
9h
13
38
13
- 20
- 8
- 13
3
0

IS N —

3 8
Z 8
. Q
s 38,
5&58
.o
(-3
52
&
z
T
2%
o

. car bazi de,

nof | uor oacet at e,

chl or al ose,
4- anlnopyrldlnent
‘allyl disulfide and the Iike, rodenticides
war farin, counachl or,

-nitrophenylurea,
di f enacoum pi val

The gel
riepar ed usi ng sol vents.
ani ¢ sol vents.
| y hal ogenat ed hydrocar bons

formul ati ons according to

Di | uents whi ch can be

These preferably include



such as pentane, hexane, heptane, cycl ohexane, petroleum
li*groin, benzene, toluene, Xxylene, nethylene chloride, ethyj eé&hl;s(ﬁeb ced
chl orof orm tetrachl oronet hane, chl orobenzene and o-dichloro

such as diethyl ether and di butyl ether, glycol dinethyl eét hxmmmm

di met hyl et her,e Aejy SWASRIM Gouniit di Oxane, ketones such as

nmet hyl et hyl KkKetone, nethyl  1sopropyl ketone and nethyl isobutyl ketone,
esters such as nethyl acetate and ethyl acetate, nitriles such as, for
exanpl e, acetonitrile and propionitrile, am des such as, for exanple,

di et hyl f or mam de, di net hyl acetam de and N-nethyl- pyrrolidone, and al so

di met hyl sul f,qxi.de, tetranethyl ene sul fone, hexanethyl- phosphoric triam de
and Shel | sol

Biological activity

Insecticidal action of the insecticide-comprising gel formulation according to the
invention in vapor-producing systems '
5 Mosquito species: Aedes aegypti
Room size: 36 m>
Type of room: 1 window open
Temperature: 23-29°C
Relative hum1d1ty in the room: 25-63%
10 Heating temperature: 95°C
Active compound content: 39.5% of transfluthrin
Amount of formulation: 15g
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2eplaced
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ab

by wei ght
wei ght-.
gB
er

s SIRR0

inventi on

|

h

|

iy

a
prefﬁ

tween 0.5 and
ri se between 1
fornmers,

The ratio of active conmpound/vaporizatio

T 8oaRLY1 88
preferably between 40 and 80%

formul ati ons according to the
formul ati ons according to the invention can be

preferably 1. Preparation and use of the

gL | Xe360iPRAURGre P

11 The formul ations generally conprise between 0.1 and 95%
The formul ati

I nsecti ci dal
generally between 1 and 8% by wei ght of gel

and 6% by wei ght .
seen fromthe exanples which follow

i nsecticide- conprising gel

bet ween 9 and 0.5,
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sal ircyl ate, |avender qil. rose OE
col orants Ho

i n cogbination with or wthout- the
) : i rillantrot BLS[erry;.
1, 4- di am noant hr aqui none, Alizarin VK6/225[err], Fettrot

iRghedt Hhs BekeRdplacdd
Gerr], Solvaperm Gun[err]. 4 kg of Aerosil 200[err] re -
vacuo into the rapidly stirred clear solution until a gel " . or
use, the gel fornulations, generally in amounts of 0.3 - 5@, pretera I n
anounts of 0.3 - 3 g, depending on the use period, are packaged into
t her nof or red, deep-drawn or cast containers and seal ed with pol ypropyl ene
film Preferred materials for the containers are alum num polyester,
pol yet hyl ene, and netals. The container size is chosen such that the bottom
area of the container has the sane size as the heating area of the heating
device and transfers tenperatures from70 to 110[err]C The control |l ed

and sustai ned rel ease of insecticidal active conpounds is shown as follows
by applying Exanple 1:
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13 1.5 g of the insecticide-conprising gel fornul ati op—aredistributed
uniformy on the surface of a deep-drawn al um num cont'amggheamadismhailiwﬂs

(4 x 2.5 x 0.4 cn) and sealed with a Wal ot hen C5C0SE[ er'r] [ \
heati ng device having a tenperature of 100 - 110[errr]C, is

heated for 8 hpunsS3PaR4.FRVeicRBdulifgs anounts of active co eased are
det erm ned. The evaporate nount of insecticide is:

Table 7

Biological activity

Insecticidal action of the insecticide-comprising gel formulation according to the
 invention in vapor-producing systems
5 Mosquito species: - Culex quinquefasciatus
Room size: 36 m®
Type of room: 1 window open
Temperature: 23-29°C
Relative humidity in the room: 25-63%
10  Heating temperature: 95°C
Active compound content: 39.5% of transfluthrin
Amount of formulation: 15 g
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L@ kN9 the anpunt of eva
anal yzi ng the insecti ci

1: det erm ned_

vapors released, with the

, . d .
aid of a specific appar at (ihis Sge “Reglaced ,
packed with silica gel is arranged directly above the i n m“\e, i
absorbing the insecticide vapors released in a gentle, 4
are

stream of air. The insecticide residues absorbed in the ﬁunnel
renoved by washing with acetone, transferred into volunetric flasks and
anal yzed by neans of gas chromat ography to determ ne the degree of
volatilization. The results of the evaporation experinents are shown in
Table 2. The insecticide-conprising gel fornulation of Exanple 1 is
conpared in each case with a sustai ned vapor-producing systemas it is
known fromthe prior art (G 2 153 227). The results are shown in Table 3.
Based on the results obtained, a use period of 60 days, which is preferred,
can be achieved w t hout problens.
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with each other in biological
.€£§€§tens, the activity of the
formul ati on of Exanple 1 in_the above-tested
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_Evaporation rates:

Tabl e «2

L C (i nvention)

Heating tenpera

140' C (prior art)
Amount of formulation in the vapor
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Patent claims

L. A gel formulation for vapor-producing systems for the controlled and
sustained release of an insecticidal active compound, the formulations
comprising at least one pyrethroid-type insecticidal active compound and at

'5 least one vaporization-controlling substance (vaporization modifier) in
combination with an inorganic solid suitable as a gel former.

2. A gel formulation as claimed in claim 1, wherein the pyrethroid-type
insecticidal active compound is '

2,3,5,6-tetrafluorobenzyl  (+)-1R-trans-2,2-dimethyl-3-(2,2-dichlorovinyl)-
10 cyclopropane-carboxylate (transfluthrin) or

2-methyl-3-propargyl-4-oxo-2-cyclopenten-1-yl 2,2-dimethyl-3-(2-
methylpropenyl)-cyclopropane carboxylate (prallethrin) or

3-allyl-2-methylcyclopent-2-en-4-on-1-yl D-cis/trans-chrysanthemate (Pynamin

forte®) or
15 1-ethinyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2-methyl-1-propenyl)-
cyclopropane-carboxylate ~ -  or

natural pyrethrum, or mixtures of these active compounds.

-3, An insecticide-comprising gel formulation as claimed in claim 1, which
comprises, as vaporization-controlling substance (vaporization modifier),

20 Diphyl THT® or

ortho-, meta- and/or para-terphenyl.

-39 .



40

T

10

15

20

2.3

Le A 30 484-Foreign Countries

M oo |

10.

comprises between 0.1 and 95% by weight of insecticidal active compound
and 1-90% by weight vaporization modifiers.

An insecticide-comprising gel formulation as claimed in claim 1, wherein the
gel formers employed are highly-disperse silicas. '

An insecticide-comprising gel formulafion as claimed in claim 1, wherein
antioxidants are used as stabilizers.

An insecticide-comprising gel formulation as claimed in claim 1, which are
located in thermoformed, deep-drawn or cast containers made of polymer or
metal, these containers being open at the top or closed by means of suitable
fabrics, or films made of polymer or metal, but which are permeable to
volatile components for destroying insects.

An insecticide-comprising gel formulation as claimed in claim 1, wherein the
ratio of active compound/vaporization modifier is between 9 and 0.5.

An insecticide-comprising gel formulation as claimed in claim 1, which
comprises a colorant for visually detecting the end of the biological activity.

A process for the preparation of insecticide-comprising gel formulations as
claimed in claim 1, which comprises first stirring at room temperature, in a
suitable mixing apparatus, the active compound with vaporization modifier
and stabilizer and, if appropriate, additional solvents until a clear solution is
formed, subsequently adding, if appropriate, perfume oils and colorants to the
stirred clear solution until the mixture is fully homogenized, and finally
adding the gel former in vacuo and stirring the mixture vigorously until a
homogenous gel is formed.

- 40 -
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An insecticide-comprising gel formulation as claimed in claim 1, which
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Abstract

The present invention relates to new gel formulations for the controlled and
sustained release of insecticidal active compounds by means of a heat source,
these gel formulations comprising at least one pyrethroid-type insecticidal active
compound and at least one vaporization-controlling substance in combination with
an inorganic solid suitable as a gel former.
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16 A second experinent allowed the use period of 60 days of the
I nsect Lei-desconpyising gel formulation according to the present i
~to be confirned. '

---------

Insecticide - comprising gel formulations for vapor-producing systems

The present invention relates to new gel formulations for the controlled and
sustained release of insecticidal active compounds by means of a heat source.
These new gel formulations are characterized in that they comprise at least one
type of insecticide, and at least one vaporization - controlling substance
(vaporization modifier) in combination with a solid suitable as a gel former.

The object of the present invention consists in formulating insecticidal active
compounds in such a manner that the latter are not only storage-stable, but are
additionally suitable, in conjunction with organic and inorganic adjuvants,
stabilizers, antioxidants, perfumes and colorants, for uniform and prolonged
véporization by means of a heat source without undergoing decomposition. This is
intended to achieve an optimum effectiveness and duration of action while keeping
the energy input as low as possible. This new active compound formulation is
intended to be employed in thermoformed, deep-drawn or cast containers, made of
polymer or metal, which are open or closed by a suitable fabric, polymer films,
for example polypropylene film, or metal, these being permeable to the volatile
components. These thermoformed or deep-drawn containers can be employed .in an

N electrical heating device for killing insects, for example mosquitoes. Examples of
such thermoformed or deep-drawn containers are described in US 4,634,614, WO
81/0241, US 4,145,001 and European Offenlegungsschrift 0,300,286.

In the case where mosquitoes are killed using an electrical heating device, a so-
called tablet vaporizer, it is generally known that specifically selected substances,
such as cellulose board and cotton board, asbestos, ceramics andfor porous



Table, 4 Biological activity Insecticidal action of the |i ngpiacemenT SHEET‘
| nsect¢C| de-conprising gel fornulation according to the in ent IO |2
vapor - pr oduci ng systens Mosquit o speci es: Aedes aegypti Ro r@aﬁézrﬁh 36@81996

Type of room 1 wi ndow open Tenper afluras ©35 SR ArE e
Rel ative humdity in the room 35-74% Heating tenperature: 100-110[ err] c’
Active conmpound content: 39.5%of transfluthrin Amunt of formulation: 1.5

g
synthetic resins are impregnated with pyrethroid insecticides to obtain insecticide

tablets, the insecticides being volatilized by the action of the mosquito killer
heating device, which generates a temperature of 120-190°C.

A considerable disadvantage of these tablet vaporizers is the unfavorable ratio
between energy input and active compound to be vaporized, since the proportion
of active compounds relative to the adjuvants are to be considered as low.
Furthermore, the high working temperature of these tablet vaporizers means that
only few active compounds are suitable for this purpose in the first place, and
that, moréover, these active compounds are released over their predetermined
period of action in a non-uniform manner, for system reasons. The period of
action of these vaporizer tablets is limited to a maximum of 12 hours. Finally, the
unfavorable ratio of active compound/carrier requires a substantial, constantly
available stock of vaporizer tablets, which means that large amounts of material
are necessary as carriers and packaging material.

The devices which are already widely used for domestic premises, in which a
solution of an insecticidal active compound is .vapbiiz'ed by means of a heated
wick (GB2153227) and where the active compound is dissolved in-a kerosene
mixture of saturated aliphatic hydrocarbons which is vaporized electrically by
means of the wick, also have considerable disadvantages.

Apart from the fact that these vapor-producing systems also operate at
temperatures of between 120 and 190°C, they require a specific distribution
~ system (Wick) and considerable amounts of solvents. When the product is uéed,
the superproportional amount of solvents relative to the active compound results in
a high concentration of solvents or adjuvants in the room, which, in turn, leads to
dirtying of walls and objects in the vicinity of these devices, which has frequently
been observed by consumers and given cause for complaint.
Other disadvantages of these formulations are the high volume of the solvent
containers and the risk of the solvent leaking, which means that there are
substantial problems during transport and hazards in use.

The present invention therefore relates to a gel formulation of insecticides which
avoids all the above-described disadvantages, which is, moreover, simple to use,
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that is to say for example in vapor-producing devices which are known alréady, of
the type described in EP 0 321 729, and which at the same time guarantees
uniform release of the active compound over up to 100 days, preferably up to 60
days, while operating at a low temperature of 70-120°C.

The insecticide-comprising gel formulations according to the invention include
mixtures which comprise at least one type of a pyrethroid insecticide, one
vaporization-controlling substance and one inorganic solid which is suitable as gel
former. Moreover, organic or inorganic adjuvants, stablhzers perfumes and
colorants may be added to the mixtures.

The gel formulations according to the invention are prepared by first sﬁrring- at
room temperature in a suitable mixing apparatus (planetary paddle mixer) the
active compound with the vaporization modifier and stabilizer and, if appropriate,
additional solvents, until a clear solution is formed. Then, the gel former is added
in vacuo, and the mixture is stirred vigorously until a homogeneous gel is formed.
Before the gel former is mixed in to give the final gel product, perfume oils and
colorants can optionally be added to the existing clear solution with stirring until
the mixture is completely homogeneous.

The following are preferably used as pyrethroid active compounds:

1) Natural pyrethrum;
2) 3-allyl-2-methyicyclopenta-2-en-4-on-1-yl Dbcis/trans-chrysanthemate
 (allethrin, Pynamin®);

3) 3-allyl-2-methylcyclopenta-2-en-4-on-1-y! D-cls/trans-chrysanthemate
(Pynamin forte®);

4) D-3-allyl-2-methylcyclopenta-2-en-4-on-1-yl D~trans-chrysanthemate
(Bxrin®); -

5) 3-allyl-2-methylcyclopenta-2-en-4-on-1-yl D-trans-chrysanthemate
(Bioallethrin®);

6) N-(3,4,5,6-tetrahydrophthalimide)-methyl - DL-cis/trans-chrysanthemate,
(phtalthrin, Neo-pynamin®);

7 5-benzyl-3-furylmethyl D-cis/trans-chrysanthemate (resmethrin,
Chrysron-forte®);

8) 5-(2-propargyl)-3-furylmethyl chrysanthemate (furamethrin);
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.9) 3-phenoxybenzyl 2,2-dimethyl-3-(2',2'-dichlorovinyl)-cyclopropane-~

carboxylate (permethrin, Bxmin®);

10) phenoxybenzyl D-cis/trans-chrysanthemate (phenothrin, Sumithrin®);

11) o-cyano-3-phenoxybenzyl 2-(4-chlorophenyl)-3-methylbutyrate
(fenvalerate, Sumicidin®);

12) (S)-a-cyano-3-phenoxybenzyl (1R, cis)-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropane carboxylate; :

13) (R,S)-a-cyano-3-phenoxybenzyl (IR,1S)-cis/trans-3-(2,2-dichlorovinyl)-
2,2-dimethylcyclopropane carboxylate;

14) o-cyano-3-phenoxybenzyl D-cis/trans-chrysanthemate;

15) 1-ethinyl-2-methyl-2-pentenyl cis/trans-chrysanthemate; _

16) l1-ethinyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2-methyl-1-
propenyl)cyclopropane-1-carboxylate;

17) 1-ethinyl-2-methyl-2-pentenyl 2,2,3,3-tetramethylcyclopropane-
carboxylate; ' '

18)  l-ethinyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2,2-dichlorovinyl) cyclo-
propane-1-carboxylate;

19) 2,3,5,6-tetrafluorobenzyl (+)-1R-trans-2;2-'dimethyl-3—(2,2-dichloro-

vinyl)cyclopropane-carboxylate (transfluthrin)

20 2 r 2 i l"‘ 2 i i -,
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or mixtures of these active compounds.

The active compound 2,3,5,6-tetrafluorobenzyl (+)-1R-trans-2,2-dimethyl-3-(2,2-
dichlorovinyl)cyclopropane-carboxylate (transfluthrin) is particularly preferably
used. '

Vaporization-controlling substances, so-called vaporization modifiers, which can
be employed are (poly)aromatic as well as acyclic hydrocarbons in pure form and
in the form of mixtures. The following are preferably employed: diphenyl,
diphenyl ether, o-, m~, p-terphenyl, mixtures of hydrogenated hydrocarbons, for
example in their commercially available forms, Diphyl THT®, Santotherm®,
Therm S 900%, butyl stearate, butyl oleate, methylacetyl ricinoleate, diethylglycol
distearate; Isopar V® Exol D140%, butoxyethyl stearate, tetrahydrofurfuryl oleate,
epoxymethyl stearate, epoxybutyl oleate and the like; dibasic aliphatic acid esters,
for éxample didecyl adipate, di-2-ethylene adipate, dimethoxyethyl adipate, di-2-
ethylene azelate, diisodecyl azelate, di-2-ethylhexyl sebacate, dibutyl sebacate,
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dioctyl malate, dioctyl fumarate and the like; aromatic carboxylic esters, for
example diethyl glycol benzoate, trioctyl trimellitate, tri(2-ethylhexyl) trimesate
and the like; inorganic acid esters, for example tricresyl phosphate, tri-2-ethylhexyl
phosphate, tributyl phosphate and the like; phthalic esters, for example di-2-
ethylhexyl phthalate, dibutyl phthalate, diisobutyl phthalate, dicyclohexyl phthalate
and the like, citric esters, for example triethyl citrate, tributyl citrate, tributylacetyl
citrate and the like.

Particularly preferred vaporization modifiers are:

Butyl stearate, butyl oleate, methylacetyl ricinoleate, diethylene glycol, di-2-ethyl-
hexyl sebacate, dioctyl fumarate, diethylene glycol benzoate, tri-2-ethylheiy1
trimellitate, tricresyl phosphate, tri-2-ethylhexyl phosphate, di-2-ethylhexyl
phthalate, o-, m-, p-terphenyl, didecyl phthalate, tributylacetyl citrate, tributyl
citrate, diphyl THT®, Santotherm® or Therm S900%,

Very particularly preferred vaporization modifiers are D1phy1 THT®; Santotherm®
Therm S900°® or o-, m-, p-terphenyl.

Diphyl THT® is especially preferably employed as vaporization modifier.

Gel formers which are employed are highly-disperse silicas such as, for example,
Aerosilox 50%, Aerosil 50%, Aerosil 130%, Aerosil 150%, Aerosil 200%, Aerosil
300®, Aerosil 380®, Aerosil Mox80® or sodium stearate.

Preferred gel formers which are employed are Aerosil 200®, Aerosilox 50%,
Aerosil 50® Aerosil 130® Aerosil 150® Aerosil 300® Aerosil 380% or Aerosil
Mox80%,

Aerosil 200® is especially preferably used as gel former.

The insecticide-comprising gel formulations according to the invention can be
stabilized with the aid of antioxidants by admixing, to the formulation, a UV ab-
sorber as an additive. UV absorbers which can be employed are all known UV ab-
sorbers.
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UV absorbers which are preferably employed are phenol derivatives such as, for

- example, butylhydroxytoluene (BHT), butylhydroxyanisole (BHA), bisphenol

derivatives, arylamines such as, for example, phenyl-o~naphthylamine, phenyl-B-
naphthylamine, a condensate of phenetidine and acetone or the like, or benzo-
phenones.

The following are suitable organic and inorganic adjuvants:

Ammonium salts and ground natural rocks such as kaolins, clays, talc, chalk,
quartz, attapulgite, montmorillonite or diatomaceous earth, and ground synthetic
minerals, such as highly-disperse silica, alumina and.silicates; as solid carriers for
granules there are suitable: '

for 'example crushed and fractionated natural rocks such as calcite, marble,
pumice, sepiolite, dolomite, and synthetic granules of inorganic and organic meals,
as well as granules of organic material, such as sawdust, coconut shells, maize
cobs and tobacco stalks; as emulsifying and/or foam-forming agents there are
suitable:

for example non-ionic and anionic emulsifiers, such as polyoxyethylene fatty acid
esters, polyoxyethylene fatty alcohol ethers, for example alkylaryl polyglycol
ethers, alkylsulfonates, alkyl sulfates, arylsulfonates and albumen hydrolysates; as
dispersants there are suitable:

for example lignin-sulfite waste liqors and méthylcellulose.

Adhesives such as carboxymethylcellulose and natural and synthetic polymers in
the form of powders, granules or latexes, such as gum arabic, polyvinyl alcohol,
polyvinyl acetate, as well as natural phospholipids, kephalins and lecithins, and
synthetic phospholipids can be used in the insecticide-comprising gel formulations
according to the invention. Other additives can be mineral and vegetable oils.

It is possible to use colorants such as inorganic pigments, such as iron oxide,
titanium oxide and Prussian Blue, and organic dyestuffs, such as alizaryn
dyestuffs, azo dyestuffs and metal phthalocyanine dyestuffs, and trace nutrients
such as salts of iron, manganese, boron, copper, cobalt, molybdenum and zinc.
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These colorants which are added to the gel formulations according to the invention
allow, on the one hand, the gel in the film container to be clearly seen, and, on
the other hand, can be used for visually detecting the end of the biological activity
of the system.

To this end, the film container together with the colored gel is introduced into a
heating device whose front is transparent or provided with an observation slit.

As the heating device is used, the contents of the film container, not visible by
color labeling on the container itself or on the heating device, dry.

Only the empty film container can be seen through the transparent front of the
heating device or through the observation slit.

A further variant of visually can be also effected by changing detecting the end by
adding colorants the color to a different color when the active substances and, if
appropriate, the solvent have evaporated. '

Deodorants may be added to the formulations according to the invention, such as,
for example, lauryl methacrylate, geranyl crootonate, acetophenone myristate,
p-methylacetophenone benzaldehyde, benzyl acetate, benzyl propionate, amyl
cinnamaldehyde, anisaldehyde, diphenyl oxide, methyl benzoate, ethyl benzoate,
methylphenyl acetate, ethylphenyl acetate, neoline, safrole, and the like.

Other substances which can furthermore be added to the formulations adcording to
the invention are natural perfumes such as, for example, musk, cibet, ambergris,
castoreum and similar perfumes; ajowan oil, almond oil, absolute of ami)erseed,
angeliac root oil, aniseed oil, basil oil, bay oil, benzoin resinoid, essence of
bergamot, birch oil, rosewood oil, absolute of common broom, cajeput oil,
cananga oil, capsicum oil, caraway oil, cardamon oil, carrot seed oil, cassia oil,
cedar wood oil, celery seed oil, cinnamon bark oil, citronella oil, clary sage oil,
clove oil, cognac oil, coriander oil, cubeb oil, camphor oil, dill oil, taragon oil,
eucalyptus oil, sweet fennel oil, galbanum resinoid, garlic oil, geranium oil, ginger
oil, grapefruit oil, hop oil, absolute of hyacinth, absolute of jasmin, juniper berry
oil, labdanum resinoid, lavender oil, bay leaf oil, lemon .cil, lemon grass oil,
lovage oil, mace oil, mandarin oil, absolute of mimosa, absolute of myrrh, mustard
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oil, absolute of narcissus, neroli oil, bitter orange, nutmeg oil, absolute of oak
moss, olibanum resinoid, onion oil, opoponax resinoid, orange oil, orange flower
oil, concrete iris, pepper oil, peppermint oil, Perubalsam, petitgrain oil, pine needle
oil, absolute of rose, rose oil, rosemary oil, sandalwood oil, sage oil, spearmint oil,
storax oil, thyme oil, balsam of tolu, absolute of tonka bean, absolute of tuberose,
terpentine oil, absolute of vanilla pod, vetiver oil, absolute of violet leaves, ylang-
ylang oil and similar vegetable oils and the like.

Synthetic perfumes which can be added to the gel formulations according to the
invention are:

pinene, limonene and similar hydrocarbons; 3,3,5-trimethylcyclohexanol, linaldol,
geraniol, nerol, citronellol, menthol, borneol, borneylmethoxycyclohexanol, benzyl
alcohol, anisyl alcohol, cinnamyl alcohol, . B-phenylethyl alcohol, cis-3-hexanol,
terpineol and similar alcohols; anethole, musk xylene, isoeugenol, methyleugenol
and similar phenols; a-amylcinnamaldehyde, anisaldehyde, n-butyraldehyde,
‘cuminaldehyde, cyclamenaldehyde, decyl aldehyde, isobutyraldehyde, hexyl
aldehyde, heptyl aldehyde, n-nonyl aldehyde néﬁadienol, citral, citronellal,
hydroxycitronellal, benzaldehyde, methylnonyl acetaldehyde, cinnamaldehyde,
dodecanol, a-hexylcinnamaldehyde, undecanal, heliotropin, vanillin, ethylvanillin,
and similar aldehydes, methyl amyl ketone, methyl B-naphthyl ketone, methyl
nonyl ketone, musk ketone, diacetyl, acetylpropionyl, acetylbutyryl, carvone,
methone, camphor, acetophenone, p-methylacetophenone, ionone, methylionone
and similar ketones; amylbutyrolactone, diphenyl oxide, methylphenyl glyc1date
nonylacetone coumarin, cineol, ethylmethylphenyl glyc1date and similar lactones
or oxides, methyl formate, isopropyl formate, linalyl formate, ethyl acetate, octyl
acetate, methyl acetate, benzyl acetate, cinnamyl acetate, butyl propionate, isoamyl
acetate, isopropyl isobutyrate, geranyl isovalerate, allyl caproate, butyl heptylate,
octyl caprylate, methyl heptinecarboxylate, r_nethyl octinecarboxylate, isoamyl
caprylate, methyl laurate, ethyl myristate, methyl myristate, ethyl benzoate, benzyl
benzoate, methylcarbinylphenyl acetate, isobutylphenyl acetate, methyl cinnamate,
styracin, methyl salicylate, ethyl anisate, methyl anthranilate, ethyl p&ruvate, ethyl
o-butylbutyrate, benzyl propionate, butyl écetate, butyl butyrate,- p-tert-
butylcyclohexyl acetate, cedryl acetate, citronellyl acetate, citronellyl formate,
p-cresyl acetate, ethyl butyrate, ethyl caproate, ethyl cinnamate, ethylphenyl
acetate, ethylene brassylate, geranyl acetate, geranyl formate, isoamyl salicylate,
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isoamyl isovalerate, isobornyl acetate, linalyl acetate, methyl anthranilate, methyl
dihydrojasmonate, nonyl acetate, P-phenylethyl acetate, trichloromethylene-
phenylcarbinyl acetate, terpinyl acetate, vetiveryl acetate and similar esters. These
perfumes can be used on their own, or it is possible to use at least two thereof as
a mixture with each other. In addition to perfume, the formulation according to the
invention can, if appropriate, additionally comprise the additives conventionally
used in the perfume industry, such as patchouli oil or similar volatilization
inhibitors, such as eugenol, or similar viscosity regulators. '

In addition to the insecticidal active compounds, the gel formulations acco-rding to
the invention can include-bactericides and fungicides used in technology, such as,
for example,

2,4,4-trichloro-2'-hydroxyphenyl ether, 2,3,5,6-tetrachloro-4-(methylsulfony!)-
pyridine, alkylbenzyldimethylammonium chloride, benzyldimethyl-(2-)2-(p-1,1,3,3-
tetramethylbutylphenoxy)ethoxy)ethyl)Jammonium chloride, 4-isopropyltropolone,
N-dimethyl-N-phenyl-N'-(fluorodichloromethylthio)sulfonamide, = 2-(4'-thiazolyl)-
benzimidazole, N-(ﬂuorodichloromethylthio)phthalimide, 6-acetoxy-2,4-dimethyl-
m-dioxin, and the like,

and bactericides and fungicides used in agriculture, such as, for example,

zinc ethylenebisdithiocarbamate, manganese ethylenebisthiocarbamate, zinc maneb
complex, bisdimethyldithiocarbamoyl zinc ethylene bisdithiocarbamate, bis(di-
methylthiocarbamoyl) diSulfide, the isomer of crotonic acid and 2,6-dinifro-4—
octylpheny! and the like,

or repellents such as, for example,

dimethyl phthalate, 2,3,4,5-bis-(A2-butylene)tetrahydrofuran, 2,3,4,5-bis-(A,-
butylene)tetrahydrofurfuryl alcohol, N,N-diethyl-m-toluamide (termed "DEET"
hereinbelow), caprylic acid, diethylamide, 2,3,4,5-bis(A,-butylene)tetrahydro-
furfural, di-n-propyl isocinchomeronate, sec-butyl styryl ketone, nonyl styryl
ketoné, n-propylacetanilide, 2-ethyl-1,3-hexanediol, di-n-butyl succinate,
2-butoxyethyl-2-furfurylidene acetate, dibutyl phthalate, tetrahydrothiophene,
B-naphthol, diallyl sulfide, bis(dimethylthiocarbamoyl) disulfide and the like,
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rodent repellents such as, for example,

tetramethylthiuram disulfide, guanidine, naphthalenecresol, cycloheximide, zinc
dimethyldithiocarbamate, cyclohexylamine, N,N-dimethylsulphenyl dithio-
carbamate, and the like,

repellents for dogs and cats such as, for example,

2,6-dimethylocta-2,6-dien-8-al (termed "citral" hereinbelow), O,0-diethyl S-2-
ethylthioethyl dithiophosphate (termed "ETP" hereinbelow), O,0-dimethyl
S-2-isopropylthioethyl dithiophosphate (termed "MIP" hereinbelow) and the like,

bird repellents such as, for example,

chloralose, 4-(methylthio)-3,5-xylyl-N-methylcarbamate, 4-aminopyridinenthra-
quinone, tetramethylthiuram disulfide, diallyl disulfide and the like,

rodenticides such as, for example,

sodium monofluoroacetate, warfarin, coumachlor, fumarin, norbomid, N-3-pyridyl-
methyl-N'-nitrophenylurea, o-naphthylthiourea, thiosemicarbazide, difenacoum,
pival, chlorphacinon, carlciferol and the like.

The gel formulations according to the invention are preferably prepared using
solvents. Diluents which can be used are virtually all inert organic solvents. These
preferably include aliphatic and aromatic, optionally halogenated hydrocarbons
such as pentane, hexane, heptane, cyclohexane, petroleum ether, benzine, ligroin,
benzene, toluene, xylene, methylene chloride, ethylene chloride, chloroform,
tetrachloromethane, chlorobenzene and o-dichlorobenzene, ethers such as diethyl
ether and dibutyl ether, glycol dimethyl ether and diglycol dimethyl ether,
tetrahydrofuran and dioxane, ketones such as acetone, methyl ethyl ketone, methyl
isopropyl ketone and methyl isobutyl ketone, esters such as methyl acetate and
ethyl acetate, nitriles such as, for example, acetonitrile and propionitrile, amides
such as, for example, dimethylformamide, dimethylacetamide and N-methyl-
pyrrolidone, and also dimethyl sulfoxide, tetramethylene sulfone, hexamethyl-
phosphoric triamide and Shellsol T®.
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The formulations generally comprise between 0.1 and 95% by weight of
insecticidal active compound, preferably between 0.5 and 90% by weight.

The formulations furthermore generally comprise between 1 and 90% by weight of
vaporization modifiers, preferably between 40 and 80% by weight, and generally
between 1 and 8% by weight of gel formers, preferably between 3 and 6% by
weight. The ratio of active compound/vaporization modifier in the insecticide-
comprising gel formulations according to the invention is between 9 and 0.5,
preferably 1. Preparation and use of the insecticide-comprising gel formulations
according to the invention can be seen from the examples which follow:
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Table 1
Example Insecticide Gel former Stabilizer Volatilization Solvent
content modi_ﬁer
1 39.5% 4% 1% 55.5% .
Transfluthrin® | Aerosil 200% BHT Diphyl THT®
2 © 39.5% % 1% 53.5% -
| Transfluthrin® | Aerosil 200® BHT Diphyl THT®
23.8% 3.6% - 32% 40%
Transfluthrin® | Aerosil 200%® Diphyl THT® |Shellsol T®

Example 1

The insecticide-comprising gel formulation of Example 1 is prepared as follows:

For a 100 kg batch, 39.5 kg of liquid Transfluthrin® (temperature approximately
40°C) is introduced into a Bekumix stirring apparatus, 55 kg of Diphyl THT® and
1 kg of BHT are added, and the mixture is stirred until a clear solution has
formed. It is possible to additionally stir into the formulation perfume oils,
preferably aurantiol, citronella oil, C,0-C;¢ aldehyde, birch tar oil, benzyl
salicylate, lavender oil, rose oil in combination with or without the colorants
Hostasol gelb 36%, Relolin-Brillantrot BLS®, 1,4-diaminoanthraquinone, Alizarin
VK6/225%, Fettrot HRR®, Fettrot G®, Solvaperm Griin®. 4 kg of Aerosil 200%® are
introduced in vacuo into the rapidly stirred clear solution until a gel has formed.

For use, the gel formulations, generally in amounts of 0.3 - 5 g, preferably in
amounts of 0.3 - 3 g, depending on the use period, are packaged into
thermoformed, deep-drawn or cast containers and sealed with polypropylene film.
Preferred materials for the containers are aluminum, polyester, polyethylene, and
metals. The container size is chosen such that the bottom area of the container has
the same size as the heating area of the heating device and transfers temperatures
from 70 to 110°C.

The controlled and sustained release of insecticidal active compounds is shown as
follows by applying Example 1: '
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1.5 g of the insecticide-comprising gel formulation are distributed uniformly on
the surface of a deep-drawn aluminum container of dimensions (4 x25 %04 cm)
and sealed with a Walothen CS0SE® PP film. In a heating device having a
temperature of 100 - 110°C, the container is heated for 8 hours per day, and the
amounts of active compound released are determined. The evaporated amount of
insecticide is: ' )

1.  determined gravimetrically by determining the amount of evaporated
substance and analyzing the residue, and

2.  analyzing the insecticide vapors released, with the aid of a specific
apparatus: a funnel packed with silica gel is arranged directly above the
heating device, absorbing the insecticide vapors released in a gentle,
constant stream of air. The insecticide residues absorbed in the funnel are
removed by washing with acetone, transferred into volumetric flasks and
analyzed by means of gas chromatography to determine the degree of
volatilization.

The results of the evaporation experiments are shown in Table 2.

The insecticide-comprising gel formulation of Example 1 is compared in each case
with a sustained vapor-producing system as it is known from the prior art
(GB 2 153 227). The results are shown in Table 3. Based on the results obtained,
a use period of 60 days, which is preferred, can be achieved without problems.

The two formulations were then compared with each other in biological tests.
In sustained vapor-producing systems, the activity of the insecticide-comprising

gel formulation of Example 1 in the above-tested system is markedly better than
the activity of liquid formulations known already from the prior art. '
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Table 2
Evaporation rates
Heating temperature Example 1: 100 - 110°C (invention)
Comparison: 130 - 140°C (prior art) -
Operating time: 8 hours per day

Amount of formulation in the vapor [mg/h] | Amount of active compound in the vapor [mg/h]
Days Example 1 Comparison Example 1 Comparison
0 0 0 0 0
2 28 181 0.8 1.67
4 2.7 154 0.9 4.5 . "
6 2.6 129 : 1.1 4.1
8 26 124 1.1 4
10 32 ' 106 11 3.95
|| 12 32 132 12 33
14 3.4 151 13 3.8
16 35 112 13 35
18 3.5 107 14 3.5
20 33 125 14 35
22 2.3 104 14 3.6
24 24 106 14 38 “
26 32 ' 103 1 - 13 33
28 2.8 100 1.1 33
30 ) 28 94 0.9 297
32 2.8 88 13 ' 2.77
" 34 ' 2.8 80 11 26
36 28 78 1.1 23
38 2.8 49 1.1 1.22
II 40 2.3 40 0.9 0.7 JJ
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A second experiment allowed the use period of 60 days of the insecticide-comprising
gel formulation according to the present invention to be confirmed.

Table 4
Biological activity

Insecticidal action of the insecticide-comprising gel formulation according to the
invention in vapor-producing systems '
Mosquito species: Aedes aegypti
Room size: 36 m>
Type of room: 1 window open
Temperature: 23-30°C
Relative humidity in the room: 35-74%
Heating temperature: 100-110°C
Active compound content: 39.5% of transfluthrin
Amount of formulation: 15g
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Table 5

Biological activity

Insecticidal action of the insecticide-comprising gel formulation according to the
invention in vapor-producing systems
Mosquito species: Culex quinquefasciatus
Room size: 36 m?
Type of room: 1 window open
Temperature: 23-30°C
, Relative humidity in the room: 35-74%
Heating temperature: 100-110°C
Active compound content: 39.5% of transfluthrin
Amount of formulation: 15g
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Table 6

Biological activity

Insecticidal action of the insecticide-comprising gel formulation according to the
invention in vapor-producing systems |
Mosquito species: Aedes aegypti
Room size: 36 m?
Type of room: 1 window open
Temperature: 23-29°C
Relative humidity in the room: 25-63%
"Heating temperature: 95°C
Active compound content: 39.5% of transfluthrin
Amount of formulation:. 15g
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Table 7

Biological activity

Insecticidal action of the insecticide-comprising gel' formulation according to the
invention in vapor-producing systems '
Mosquito species: - Culex quinquefasciatus
Room size: 36 m®
Type of room: 1 window open
Temperature: 23-29°C
Relative humidity in the room: 25-63%
Heating temperature: 95°C
Active compound content: 39.5% of transfluthrin
Amount of formulation: 15g



ELEI\?'!UEHEET

Dateg'zF.EBIQgB

M

e

REPLAC

CTTI

39

formul ation for vapor-pro

1. A gel

REPLACEMENT, SHEET
Pat ent cl ai ns
the controll ed and

[-err]
for

0 0 - - 0 0 - - 8
£ € - - 0 0 - - L
8 S - - 81 St - - 9
81 0T - - S 3 - - $
81 81 - - 0t 8T - - 4
£ e - - S 0s - OTYS £
0z £ - - £9 £9 - 30U (2
<€ 89 - Nirasd 08 €8 - £HUS 1 (sanoy 9¢)
[ 08 - 0149 9 88 - STU9 0 shep L
0 0 - - 0 0 - - ] {
0 0 - - 0 0 . - L
0 0 - - 0 0 - - 9
0 0 - - 0 0 - - s
0 0 - - 0 0 - . ¥
0 0 - - 0 0 - - €
€ € - - 0 0 - . 4
€1 o1 - - £1 S - - 1 (zanoy or)
s 3 - - §T €7 - - 0 skep 7
0 0 - - 0 0 - - []
0 0 - - 0 0 - - L
or S - - o1 £ - - 9
3 3 - - ST €1 - - S
8c o€ - - 01 €1 - - ¥
0 s - - oL 09 - ObY €
001 33 - GEUE £6 08 - ST T
€6 88 - LU0 8L SL - 01U 1 (smoy g)
$8 £L - BSYS 86 $6 - £04Y 0 £ep 1
0 0 - - 0 0 - - ]
0 0 - - 0 0 - - L
8 0 - - € 0 - - 9
07 0z - - €T 31 - - s
€ or - - ST €1 - - 4
o o€ - - € St - - €
€L sL - SSUS <s sy - - T
199 <% - - 13 0s - U8< 1
€T o€ - - €S $9 - ST 0 skep o
YT Y6 % 001 % 0§ Yz T3 % 001 % 05
oy o sojnuT SInoy Jo syynumux
JoYe pesp o, Jaye vonve-([y Ioye pesp 9 Iaye vonoe-Iy sIoy Jaye
seopinbsows (saoy) skep Joye
§ "ON Joureioo Wty P 'ON IoUTEII0D WAL Jo aquimp ysoysum Supwiedo
—  —————————}

L lqeL



sust ai ned rel ease of- an i nsectici dal
| east one pyrethroid-type insecticidal
1 east one vapori zation-control l'ing substance (v§p®
conbination with an i norganic so
formul ation as clained in

conpri.sj ng, at
5

nodifier) in
gel fornmer.

2.

the pyrethroid-type

2,3,5,6-tetrafl uorobenzyl

10
2- et hyl

- 3- propar gyl

A gel

| ai
I nsecticidal active conpoufa’
(+)-1 R-trans-36 2-di net hyl - :
cycl opropane-carboxylate (transfluthrin) or
- 4- oxo0- 2-cycl openten- 1-yl

active conpound,

3-(2,
2, 2- di net hy

the formul ati ons
active conpound and at

-3-(2-

nmet hyl propenyl ) -cycl opropane carboxylate (prallethrin) or

3-al lyl
(Pynam n

- 2-nmet hyl cycl opent - 2- en-4-on- 1-yl

forte[err]) or

D-ci s/trans-chrysant henat e

OO WwOSnn
S i o3 " nomo 00y [
SERISANB| gugnngeay| *rugnsces| guggueean
LESnwmon
L]
gggmmaw BRARQnRCwol| AlNimwocoo] QY[SRASRw
v
£ .5 8 588
S
B%E"‘wg‘vllllll llllllll'l s 0 9 1 5 D 3 3 § & 3 2 b 3 8 ¢ B
" e
g g3
s g8 | ......
=Xk ad e sl
g Q% 3| 2383822 |, &
=
(-3 'ﬂvm(ﬁﬁﬂl\lu L T T T T T T T ) A T T I | I B
ﬁ EngRrRReS] cxnnwnwannl newowno REQBRRLIN
% b BT tanT Sl SRNERZEND 3%23¥n8mooo =] N ®
3
('3
o
<l ERn®wonno v VO i
*® o] SSwwonm nSoQeMnon] 2RQwnocooco! QPLUILKRAS™
<«
:2' X
=
u%go
@ o - LI N I IR T R O s ¥ B 0 ¥ B T 0 1 Illl!llll L U R B DR B B R B |
.g“é.r.-
Bt
: E;
§ 88 | oicis ]
g X Rl atamnde n
£ g o] 32883 3
£ E'ﬂ‘ﬂ??ﬁ'(ﬂll!l [ T T O T T I T | R T T R T Y S R | lglllllll
“5%5
w23
CE
a%ﬂ
ggs
z # QNN TNON®K] C~NTNOVOE®] OCNNTNIOVORK] O~ TNV
iz
S3
-gé ~~ ~~ ”~~ ”~~
25 g o g of
-y g2 g2 E 52
&g ol oo Sy N
: 00 w
o Xz s ag w

i




15

1- et hi nyl - 2- net hyl - 2- pent enyl

j
|

=
i
6 i

[ i
m _E ..\
iR T] H
© Hg.n
— (=2
gL Ta
x - as
(@] [R¥T)
b -l
— a= O QG
] %6/:
o :
o h2 =
ot t-.
SIPE 82
QO m@
%. £ S0
!
© ..m”.sl::wl.._
o (@]
OoOo0L._-C
— 0 © .—
OO — —
>N O —
O O
0 - O
5 °c
c o
n O OkF
Q.-
- o O
5 @© O >
Xw..l.
. T~
E
. o .—
I G I
—~ O (@]
.o &
>
cEo>
L S
O« D’
ocCc c @
[
oOoLvwn O .
o= DN —
B (7]
L 2E2 5
>DN—e O « ~C
hacmlrp
— = 1 O -
mueo.le
= O Oy
1 @ .— — 1
N C o T ®©
1 — ©
(40) (8] o
1 [¢D] [
—_ 7)) O —
> c - O
ey — —~
T c NE
N
& & NG
fp— . S
ke L O .
1 O Q@
N .Im..[
E

€ S - - 3 3 - - 3
o1 8 - - 3 € - - L
€9 4 . - 87 € - - 9
€L & - - oy €l - - $
83 0s - Yyg< £9 oY . - v
88 08 - SSUE 08 0s - Yo< €
88 <8 - 08U SL s - Yi< T
86 06 - SSUE S 13 - yg< 1 (ssnoy $0¢)
001 001 0€Us £EUS €5 € - - 0 sAep €9
€1 8 - - £ 0 - - 3
15 31 - - 0 < - . L
08 0 - g< St - - - 9
06 8t - - ¢ %4 - - S
001 8¢S . yg< € €1 - - ¥
001 8L - Shue £ $T - - £
83 $6 - 82U 8L 8¥ - . 4
$6 €8 - OEUY €6 89 - 8149 1 (smoy gpt)
6 8 - SgUs 09 8¢ - Y6< 0 skep 9¢
3 £ . - 2 0 - - 3
31 £ - - 174 £ . - L
0z St - - & 0 - - 9
09 ST - - 0 £ - - S
€8 8 - - 8L 8 - - ¥
8 o1 - - "§L s - - €
£8 0z - - 08 € - - z
86 13 - - 06 o1 - - 1 (smoy z6€)
08 st - . $6 14 - - 0 =p 6V
] 0 - - ot € - - 3
€1 0 - - [4 0 - - L
08 €1 - - (1Y4 €1 . - 9
sL SE - - 81 31 - . S
89 09 - £YUE 8¢ st - - ¥
38 0s - o< €9 ST - - €
08 €€ - - 09 €T - - z
$6 89 - £0Y9 €6 ov - - 1 (smoy 9¢€)
€6 €L - OVaL o 0 - . (] skep T
LR23 3 % 001 % 0§ Yz vs % 001 % 05
SINOY JO SapnuTRr SInoY Jo sajnuius
Jaye pedp % 39 uonoR-(T Jaye pesp 9 Ioyge uonoe-gy SInoy Joye
sooymbsowr (sanoy) skep Eﬁ
$ "ON Jourejuios Wity # "ON Jourejuod Wity Jo Iqump 1seyoum. Sumiese




‘4. - An insecticide-conprising gel fornulation as claimed in claim 1,
“which. - conprises between 0.1 and 95% by wei ght of insecticidal active

conmpound and 1-90% by wei ght vaporization nodifiers. 5. An
i nsecticide-conprising gel fornmulation as clainmed in claim1, wherein the
gel formers enployed are highly-disperse silicas. 6 A

P
EET h
Date. < FEB 199 |

I nsecticide-conprising gel fornulationa3gs clained in c al %ﬁ"tﬁﬁ
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antioxidants are used as stabilizers. . :
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7. . An,insecticide-conprising gel fornulation as clainmed in claima1,

“whi chr are:s | ocated i n thernoforned, deep-drawn—er—cast—cont-ai-nees
made of pol ynmer or nmetal, these containers bgi REPORCEMBNT SHEETOP Or
cl osed by neans of suitable fabrics, or filmy rradeﬁ ﬂ@/@o
nmetal, but which are perneable to vol atile ¢ npaeen 52

I nsects. 8. An insecticide-conpri gel for
claim1, wherein the rati o of active conpound/vaporization nodifi | er
is between 9 and 0. 5. 9. An insecticide-conprising gel for m1| ation as
claimed in claim 1, which co ses a col orant for visu

der ct .t ol b1 of 09 cal acti vity ) 0 A I|I|I |F||||

1. A gel formulation for vapor-producing systems for the controlled and

yi ng

sustained release of an insecticidal active compound, the formulations
comprising at least one pyrethroid-type insecticidal active compound and at

5 least one vaporization-controlling substance (vaporization modifier) in
combination with an inorganic solid suitable as a gel former.

2. A gel formulation as claimed in claim 1, wherein the pyrethro1d-type
insecticidal active compound is

2,3,5,6-tetrafluorobenzyl  (+)-1R-trans-2,2-dimethyl-3-(2,2-dichlorovinyl)-
10 cyclopropane-carboxylate (transfluthrin) or

2-methyl-3-propargyl-4-oxo-2-cyclopenten-1-yl 2,2-dimethyl-3-(2-
methylpropenyl)-cyclopropane carboxylate (prallethrin) or

3-allyl-2-methylcyclopent-2-en-4-on-1-yl D-cis/trans-chrysanthemate (Pynamin

forte®) or
15 1-ethinyl-2-methyl-2-pentenyl 2,2-dimethyl-3-(2-methyl-1-propenyl)-
cyclopropane-carboxylate . or

natural pyrethrum, or mixtures of these active compounds.

3. An insecticide-coniprising gel formulation as claimed in claim 1, which
comprises, as vaporization-controlling substance (vaporization modifier),

20 Diphyl THT® or

ortho-, meta- and/or para-terphenyl.



10. - A process for the preparation of insecticide-conprd
fornul-ati'ogs as clainmed in claim1, which conpri eﬁEf’LAé&mé&’frswEEQ
at roomtenperature, in a suitabl e m xi ng apparatjus, the active
conpound wi th vapori zation nodifier and stabiliz rDang foEB 1996,
appropriate, additional solvents until a clear solutiontss : ﬂgr—‘
subsequently adding, if appropriate, perfunme oils andm
stirred clear solution until the mxtu49is fully honogggi ' ‘Iy
addi ng the gel former in vacuo and stirring the mxturam‘ma““mm““m a
honogenous gel is forned. * € L N 5 *

4, An insecticide-comprising gel formulation as claimed in claim 1, which
comprises between 0.1 and 95% by weight of insecticidal active compound
and 1-90% by weight vaporization modifiers.

5. An insecticide-comprising gel formulation as claimed in claim 1, wherein the
gel formers employed are highly-disperse silicas.

6. An insecticide-comprising gel formulation as claimed in claim 1, wherein
antioxidants are used as stabilizers.

7. An insecticide-comprising gel formulation as claimed in claim 1, which are
located in thermoformed, deep-drawn or cast containers made of polymer or
metal, these containers being open at the top or closed by means of suitable
fabrics, or films made of polymer or metal, but which are permeable to
volatile components for destroying insects.

8. An insecticide-comprising gel formulation as claimed in claim 1, wherein the
ratio of active compound/vaporization modifier is between 9 and 0.5.

9. An insecticide-comprising gel formulation as claimed in claim 1, which
comprises a colorant for visually detecting the end of the biological activity.

10. A process for the preparation of insecticide-comprising gel formulations as
claimed in claim 1, which comprises first stirring at room temperature, in a
suitable mixing apparatus, the active compound with vaporization modifier
and stabilizer and, if appropriate, additional solvents until a clear solution is
formed, subsequently adding, if appropriate, perfume oils and colorants to the
stirred clear solution until the mixture is fully homogenized, and finally
adding the gel former in vacuo and stirring the mixture vigorously until a
homogenous gel is formed.
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Insecticide-comiprising gel formulations for vapoi-producing systems

Abstract

The present invention relates to new gel formulations for the controlled and
sustained release of insecticidal active compounds by means of a heat source,
these gel formulations comprising at least one pyrethroid-type insecticidal active
compound and at least one vaporization-controlling substance in combination with
an inorganic solid suitable-as a gel former.



