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57 ABSTRACT

Insecticide composition for application to a textile material
or plastics material selected from the group consisting of
fibers, fabric, knitgoods, nonwovens, netting material, foils,
and tarpaulins, which composition comprises a mixture
including at least one insecticide and/or at least one repel-
lent, and at least one binder; an impregnated textile material
or plastics material comprising at least one insecticide
and/or at least one repellent, and at least one binder; pro-
cesses for impregnation of a textile material or plastics
material and a process for coating of a textile material or
plastics material.
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COMPOSITION FOR IMPREGNATION OF
FIBERS, FABRICS AND NETTINGS IMPARTING A
PROTECTIVE ACTIVITY AGAINST PESTS

[0001] The present invention relates to an insecticide
composition for application to a textile material or plastics
material selected from the group consisting of fibers, fabric,
knitgoods, nonwovens, netting material, foils, and tarpau-
lins, which composition comprises a mixture including at
least one insecticide and/or at least one repellent, and at least
one binder; an impregnated textile material or plastics
material comprising at least one insecticide and/or at least
one repellent, and at least one binder; processes for impreg-
nation of a textile material or plastics material and a process
for coating of a textile material or plastics material.

[0002] Infectious diseases cause huge damages by debili-
tating or even killing humans and animals in many countries,
especially in tropical countries. Many of these diseases (e.g.
malaria, dengue and yellow fever, lymphatic filariasis, and
leishmaniasis) are transmitted by insects. Since many medi-
cal methods like vaccination or medical treatments are either
impossible or too expensive or have been rendered ineffec-
tive due to spreading resistance against drugs, efforts have
been concentrated on controlling the transmitting insects.
Methods to control these insects comprise treating surfaces
of huts and houses, air spraying and impregnation of curtains
and bednets. The latter treatment is up to now mostly done
by dipping the textile material into emulsions or dispersions
of insecticides or spraying them onto the nets. Since this
provides only a loose adhesion of the insecticide molecules
on the surface of the fibers, this treatment is not wash-
permanent and has to be repeated after each washing.
Studies have proven long-lasting insecticide-treated nets
(LLINs) to be more reliable in preventing carrier-borne
diseases in comparison with conventional nets, which have
to be re-impregnated with insecticide after each washing.
Experience shows, however, that washed nets are not re-
treated in many cases leaving them without any biological
activity. WHO, UNICEF and global relief organisations
therefore recommend pre-treated, long-lasting insecticide-
treated nets which are wash-permanent as an effective means
for the containment of deadly tropical diseases, especially
malaria and dengue fever. This is not only comfortable for
the user but gives him an economic advantage as well,
saving the costs for the repeated impregnation. It is an
ecological advantage as well, since the permanent treatment
is done under controlled conditions in textile finishing
plants.

[0003] WO 01/37662 discloses impregnated nettings or
fabrics for insect or tick killing and/or repellent of an insect
or tick comprising an insecticide and/or a repellent, and a
film forming component reducing the wash off and degra-
dation of the insecticide component from the netting or
fabric by forming a water- and optionally an oil-resistant
film. The film forming component preferably comprises one
or more components selected from paraffin oil or wax
derivatives, silicon derivatives, silicon oils or wax deriva-
tives, and polyfluorocarbon derivatives. The netting or fabric
is impregnated by adding a solution or a water emulsion of
an insecticide and/or repellent and a film forming compo-
nent successively (in two steps) or in one process step.
According to the specification of WO 01/37662 is the
insecticide and/or repellent dissolved in an organic solvent
in the process for impregnation of a fabric or a netting.

[0004] WO 03/034823 discloses an insecticide composi-
tion for application to a fabric material, which composition
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comprises a mixture including an insecticide, a copolymeric
binder, that, after drying and while the fabric material is dry,
imparts hydrophobicity to the insecticide, and a dispersing
agent, that, after application of the composition to a fabric
and upon wetting the fabric, reduces the hydrophobicity
imparted to the insecticide by the binder to permit limited
insecticide release. The copolymeric binder is prepared as a
copolymer emulsion that is derived by an emulsion poly-
merization technique from monomers selected from at least
one of the groups including a) vinyl esters of aliphatic acid
having 1 to 18 carbon atoms, such as vinyl acetate and vinyl
versatate; b) acrylic and methacrylic esters of an alcohol
having 1 to 18 carbon atoms, such as butyl acrylate, 2-eth-
ylhexylacrylate, and methyl acrylate: and ¢) mono- and
di-ethylenically unsaturated hydrocarbons, such as styrene,
and aliphatic diens, such as butadiene. The preferred copoly-
meric binder is prepared by emulsion polymerisation of two
different monomers. The insecticide composition of WO
03/034823 is applied to the fabric or netting by dipping,
spraying, brushing, and the like. According to the examples
the insecticides have to be dissolved In organic solvents
before applying the insecticide composition to a fabric
material.

[0005] U.S. Pat. No. 5,631,072 discloses the manufacture
of fabric intended to be made into washable garments, more
specifically to the placement of an insecticide such as
permethrin in the fabric by impregnation with polymeric
binders and a cross-linking agent, or by surface coating with
a polymeric binder and a thickening agent to improve the
efficiency as an insect repellent and retention of the per-
methrin in the fabric as an effective insecticide through
successive washings of the garments. According to the
examples, suitable binders are acrylic binders and polyvi-
nylacetate binders, which are not further specified. The
amount of insecticide in the solutions for impregnation of
the fabric is very high (1250 mg insecticide per m?).

[0006] Tt is an object of the present invention to provide an
insecticide composition for application to a textile material
or plastics material, wherein th insecticide is not washed out
and in which the bioavailability of the insecticide for killing
insects is maintained after multiple washes.

[0007] According to the present invention there is pro-
vided an insecticide composition for application to a textile
material or plastics material which composition comprises a
mixture including

[0008] a) at least one insecticide and/or at least one
repellent as component A, and

[0009] b1) atleast one acrylic binder as component
B1 obtainable by emulsion polymerisation of the
following components:

[0010] bla)n-butyl acrylate as component B1A,

[0011] b1b) at least one monomer of formula I
as component B1B

O

Rr!



US 2005/0132500 A1l

[0012] wherein

[0013] R', R? and R* are independently selected
from C,- to C,y-alkyl which may be linear or
branched, for example methyl, ethyl, n-propyl, i-pro-
pyl, n-butyl, i-butyl, sec-butyl, t-butyl, n-pentyl,
i-pentyl, sec-pentyl, neo-pentyl, 1,2-dimethylpropyl,
i-amyl, n-hexyl, 1-hexyl, sec-hexyl, n-heptyl, n-octyl,
2-ethylhexyl, n-nonyl, n-decyl, preferably C,- to
C,-alkyl, for example methyl, ethyl, n-propyl, i-pro-
pylL, n-butyl, i-butyl, sec-butyl, tert-butyl; substituted
or unsubstituted aryl, preferably substituted or
unsubstituted Cg- to C,q-aryl, more preferably sub-
stituted or unsubstituted C,-aryl, for example phenyl
or tolyl;

[0014] R* and R? may further be H;
[0015] except of R®>=n-butyl, when R! and R* are
H.

[0016] Preferably R* is H or methyl. R? is prefer-
ably H; R? is preferably methyl, ethyl or 2-ethyl-
hexyl.

[0017] More preferably R* is H or methyl, R* is H
and R is methyl, ethyl or 2-ethylhexyl.

[0018] Most preferably the monomer of formula I
is selected from the group consisting of 2-ethylhexy-
lacrylate, methylacrylate, methylmethacrylate and
ethylacrylate.

[0019] blc) at least one monomer of formula II
as component B1C

()

[0020] wherein

[0021] R%, R®, R® and R7 are independently
selected from the group consisting of H, C;- to
C,o-alkyl which may be linear or branched, for
example, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, sec-butyl, tert-butyl, n-pentyl, i-pentyl, sec-
pentyl, neo-pentyl, 1,2-dimethylpropyl, l-amyl,
n-hexyl, i-hexyl, sec-hexyl, n-heptyl, n-octyl, 2-eth-
ylhexyl, n-nonyl and n-decyl; preferably R*, R®, R®
and R are selected from the group consisting of H,
C, - to C,-alkyl, which may be linear or branched, for
example methyl, ethyl, n-propyl, iso-propyl, n-butyl,
i-butyl, sec-butyl and tert-butyl; substituted or
unsubstituted aryl, preferably substituted or unsub-
stituted Cq- to C,4-aryl, more preferably substituted
or unsubstituted C,-aryl, for example phenyl or tolyl;

[0022] more preferably R* is H or methyl, R®, R®
and R7 are preferably independent of each other H;

[0023] most preferably R* is H or methyl and R?,
RS and R” are H;
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[0024] b1d) optionally at least one momomer of
formula IIT as component B1D

(1)

[0025] wherein

[0026] R® and R® are independently selected from
the group consisting of H, C;- to C,,-alkyl which
may be linear or branched, for example, methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl,
tert-butyl, n-pentyl, i-pentyl, sec-pentyl, neo-pentyl,
1,2-dimethylpropyl, i-amyl, n-hexyl, i-hexyl, sec-
hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl and
n-decyl; preferably R® and R® are selected from the
group consisting of H, C, - to C,-alkyl, which may be
linear or branched, for example methyl, ethyl, n-pro-
pyl, iso-propyl, n-butyl, i-butyl, sec-butyl and tert-
butyl; substituted or unsubstituted aryl, preferably
substituted or unsubstituted Cg- to C,q-aryl, more
preferably substituted or unsubstituted Cg-aryl, for
example phenyl or tolyl;

0027 most preferably R® and R® are H;
p y

[0028] X is selected from the group consisting of
H, OH, NH,, OROH, glycidyl, hydroxypropyl,

—a0
\_VO
[0029] groups of the formula

ORIO

[0030] wherein

[0031] R is selected from the group consisting of
C,-to C,,-alkyl which may be branched or linear, for
example methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, sec-butyl, tert-butyl, n-pentyl, i-pentyl, sec-
pentyl, neo-pentyl, 1,2-dimethylpropyl, i-amyl,
n-hexyl, i-hexyl, sec-hexyl, n-heptyl, n-octyl, 2-eth-
ylhexyl, n-nonyl, n-decyl; preferably C,- to C,-alkyl,
which may be branched or linear, for example
methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl,
sec-butyl and tert-butyl; substituted or unsubstituted
aryl, preferably substituted or unsubstituted Cg- to
C,o-aryl, more preferably substituted or unsubsti-
tuted Cg-aryl, for example phenyl or tolyl;
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[0032] R is selected from the group consisting of
C;- to Cjalkylene, for example methylene, ethyl-
ene, propylene, butylene, pentylene, hexylene, hep-
tylene, octylene, nonylene, decylene; preferably C,-
to C,-alkylene, for example methylene, ethylene,
propylene, butylenes;

[0033] substituted or unsubstituted arylenes, pref-
erably substituted or unsubstituted Cg - to Cio-
arylene, more preferably substituted or unsubstituted
Cg-arylene, for example phenylene; most preferably
X ist acetoacetyl;

[0034] ble) further monomers which are copo-
lymerizable with the monomers mentioned
above selected from

[0035] blel) polar monomers, preferably,
(meth)acrylic  nitrile  and/or  methyl-
(meth)acrylate as component B1E1; and/or

[0036] ble2)non polar monomers, preferably
styrene and/or a methylstyrene as component
B1E2;

[0037] and/or

[0038] b2) at least one polyurethane as component
B2, obtainable by reaction of the following com-
ponents:

[0039] b2a) at least one diisocyanate or polyiso-
cyanate as component B2A, preferably ali-
phatic, cycloaliphatic, araliphatic and/or aro-
matic  insocyanates, more  preferably
diisocyanates, which are optionally biuretisized
and/or isocyanurized, most preferably 1-isocy-
anato-3,3,5-trimethyl-5-isocyanatomethylene
cyclohexane (IPDI) and hexamethylene diiso-
cyanate-1,6 (HMDI);

[0040] b2b) at least one diol, triol or polyol as
component  B2B,  preferably aliphatic,
cycloaliphatic and/or araliphatic diols having 2
to 14, preferably 4 to 10 carbon atoms, more
preferably 1,6-hexanediol or neopentyl glycol;

[0041] b2c) optionally further components as
component B2C, preferably adipic acid or car-
bonyl diimidazole (CDI); and

0042] b2d) optionally further additives as com-
P y
ponent B2D.

[0043] The insecticide composition of the present inven-
tion may be in form of a solid or an aqueous formulation,
wherein the aqueous formulation is preferred.

[0044] The insecticide composition of the present appli-
cation provides wash resistance while permitting continuous
release of the insecticide and/or repellent at a controlled rate,
in order to provide the required bioavailability of the insec-
ticide and/or repellent. It was found by the inventors that
insecticide compositions comprising components A as well
as B1A, B1B and B1C and/or B2 provide a very good wash
resistance while permitting a continuous release of the
insecticide and for repellent at a controlled rate.

[0045] In the context of the present invention a textile
material or plastics material is a material selected from the
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group consisting of fibers, fabric, knitgoods, nonwovens,
netting material, foils, and tarpaulins.

[0046] The insecticide composition of the present inven-
tion comprises in general 0.001 to 95% by weight preferably
0.1 to 45% by weight, more preferably 0.5 to 30% by
weight, based on the weight of the insecticide composition,
of at least one insecticide and/or repellent.

[0047] The insecticide composition preferably comprises
the following components, based on the solids content of the
composition

[0048] a) 0.1 to 45% by weight, preferably 0.5 to
30% by weights more preferably 1 to 25% by weight
of at least one insecticide and or at least one repellent
(component A), and

[0049] b1) 55 to 99% by weight, preferably 70 to
98% by weight, more preferably 76 to 90 by
weight of at least one acrylic binder (component
B1) as defined above, comprising;

[0050] bla) 10 to 90% by weight, preferably 15
to 80% by weight more preferably 20 to 70% by
weight based on the acrylic binder of n-butyl
acrylate (component B1A);

[0051] b1b) 10 to 90% by weight, preferably 12
to 85% by weight, more preferably 15 to 65%
by weight based on the acrylic binder of at least
one monomer of formula I (component B1B);

[0052] blc) 1 to 5% by weight based on the
acrylic binder of at least one monomer of for-
mula IT (component B1C);

[0053] bl1d) 0 to 5% by weight, preferably 1 to
4% by weight, more preferably 0.2 to 3% by
weight based on the acrylic binder of at least
one monomer of formula IIT (component B1D);

[0054] ble) further monomers which are copo-
lymerizable with the monomers mentioned
(component B1E) above selected from

[0055] blel) O to 30% by weight, preferably
0 to 25% by weight, more preferably 5 to
20% by weight based on the acrylio binder of
at least one polar momomer, preferably
(meth)acrylic  nitrile  and/or  methyl-
(meth)acrylate (component B1E1); and/or

[0056] ble2) O to 40% by weight, preferably
0 to 30% by weight, more preferably 5 to
20% by weight based on the acrylic binder of
at least one non polar momomer, preferably
styrene and/or a-methylstyrene (component-
B1E1);

[0057]

[0058] b2) 55 to 99% by weight, preferably 70 to
98% by weight, more preferably 75 to 90 by
weight of at least one polyurethane (component
B2) as defined above, comprising:

[0059] b2a) 55 to 99% by weight, preferably 70
to 98% by weight, more preferably 75 to 90 by
weight based on the polyurethane of at least one
diisocyanate or polylsocyanate (component

and/or
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B2A), preferably aliphatic, cycloaliphatic,
araliphatic and/or aromatic insocyanates, more
preferably diisocyanates, which are optionally
biuretisized and/or isocyanurized, most prefer-
ably 1-isocyanato-3,3,5-trimethyl-5-isocy-
anatomethylene cyclohexane (IPDI) and hex-
amethylene diisocyanate-1,6 (HMDI);

[0060] b2b) 10 to 90% by weight, preferably 12
to 85% by weight, more preferably 15 to 65%
by weight based on the polyurethane of at least
one diol, triol or polyol (component B2B),
preferably aliphatic, cycloaliphatic and/or
araliphatic diols having 2 to 14, preferably 4 to
10 carbon atoms, more preferably 1,6-hex-
anediol or neopentyl glycol;

[0061] b2c) 0 to 10% by weight, preferably 0.1
to 5% by weight, more preferably 1 to 5% by
weight based on the polyurethane of further
components (component B2C), preferably adi-
pic acid or carbonyl dilmidazole (CDI); and

[0062] b2d) 0 to 10% by weight, preferably 0.1
to 5% by weight, more preferably 0.5 to 5% by
weight based on the polyurethane of further
additives (component B2D)

[0063] wherein the sum of the components is 100%
by weight of solids content of the insecticide com-
position.

[0064] The aim of the invention is to control a variety of
pests, such as ticks, cockroaches, bed bugs, mites, fleas, lice,
leeches, houseflies, mosquitoes, and other flying and crawl-
ing insects.

[0065] The textile material or plastics material may be
made form a variety of natural and synthetic fibers, also as
textile blends in woven or non-woven form, as knit goods or
fibers. Natural fibers are for example cotton, wool, silk, jute
or hamp. Synthetic fibers are for example polyamides,
polyesters, polyacryl nitrites, polyolefines, for example
polypropylene or polyethylene, Teflon, and mixtures of
fibers, for example mixtures of synthetic and natural fibers.
Polyamides, polyolefins and polyesters are preferred. Poly-
ethylen terephthalate is especially preferred.

[0066] According to the present invention the term textile
material or plastics material also discloses non-textile sub-
strates such as leather, synthetic adaptions of leather, flocked
fabrics, sheetings, foils and packaging material.

[0067] Most preferred are nettings made from polyester,
especially polyethylene terephthalate.

[0068] The textile material or plastics material may be in
form of coverings, for example mattresses, pillows, duvets,
cushions, curtains, wall coverings and window and door
screens. Further typical textile materials or plastics materials
are tents, garments, such as socks, trousers, shirts, i.e.
preferably garments used in body areas exposed to insecti-
cide bites and the like. The nettings are for example used as
bed nets for example mosquito nets, or for covering. Other
applications are movable fences for the protection of
humans and animals against airborne low-flying insects.
Fabrics or nettings may be used for wrapping sacks, con-
tainers of food and feed thus protecting the material from
attack by insects but avoiding direct contact with the insec-
ticide-treated nets or fabrics.
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[0069] Treated foils or tarpaulins can be used on all human
premises which are permanently or temporarily inhabited
such as refugee camps.

[0070] The insecticide composition of the present inven-
tion is particularly suitable for application to polyester
nettings as used for mosquito nets.

[0071] The insecticide composition of the present inven-
tion may be applied to textile materials or plastics materials
before their formation into the desired products, i.e. while
still a yarn or in sheet form, or after formation of the desired
products.

[0072]

[0073] Preferably, the insecticide and/or repellent is an
insecticide and/or repellent with a fast paralyzing or killing
effect of the insect and very low mammalian toxicity.
Suitable insecticides and/or repellents are known by a per-
son skilled in the art.

Insecticide and/or Repellent (Component A)

[0074] Preferred insecticides and/or repellents are men-
tioned below:

[0075] pyrethroid compounds such as

[0076] Ethofenprox: 2-(4-ethoxyphenyl)-2-methyl-
propyl-3-phenoxybenzyl ether,

[0077] Fenvalerate: (RS)-alpha-cyano-3phenoxyben-
zyl (RS)-2-(4-chlorophenyl)-3 methylbutyrate,

[0078] Esfenvalerate: (S)-alpha-cyano-3-phenoxy-
benzyl (S)-2-(4-chlorophenyl)-3-methylbutyrate,

[0079] Fenpropathrin: (RS)-alpha-cyano-3-phenoxy-
benzyl 2,2,3,3-tetramethylcyclopropane-carboxy-
late,

[0080] Cypermethrin: (RS)-alpha-cyano-3-phenoxy-
benzyl (1RS)-cis, trans-3-(2,2-dichlorovinyl)-2,2-
dimethyleyclopropanecarboxylate, alpha-Cyper-
methrin,

[0081] Permethrin:  3-phenoxybenzyl (1RS)-cis,
trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopro-
panecarboxylate,

0082] Cyhalothrin:  (RS)-alpha-cyano-3-phenoxy-

[ y pha-cy p y
benzyl  (Z)-(1RS)-cis-3-(2-chloro-3,3,3-trifluoro-
prop-1-enyl)-2,2-dimethylcyclopro  panecarboxy-
late,

[0083] Deltamethrin:  (S)-alpha-cyano-3-phenoxy-
benzyl (1R)-cis-3-(2,2-dibromovinyl)-2,2-dimethyl-
cyclopropanecarboxylate,

[0084] Cycloprothrin: (RS)-alpha-cyano-3-phenoxy-
benzyl (RS)-2,2-dichloro-1-(4-ethoxyphenyl)cyclo-
propanecarboxylate,

[0085] Fluvalinate; alpha-cyano-3-phenoxybenzyl
N-(2-chloro-alpha, alpha, alpha, alpha-trifluoro-p-
tolyl)-D-valinate,

[0086] Bifenthrin: (2-methylbiphenyl-3-
ylmethyl)0(Z)-(1RS)-cis-3-(2-chloro-3,3,3-trif-
luoro-1-propenyl)-2,2-dimethylcyclopropanecar-
boxylate,

[0087] 2-methyl-2-(4-bromodifluoromethoxyphenyl-
)propyl (3-phenoxybenzyl)ether,
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[0088] Tralomethrin:  (S)-alpha-cyano-3-phenoxy-
benzyl (1R-cis)3((1'RS)(1', 2', 2', 2'-tetrabromoet-
hyl))-2,2-dimethylcyclopropanecarboxylate,

[0089] Silafluofen:  4-ethoxyphenyl(3-(4-fluoro-3-
phenoxyphenyl)propyl}-dimethylsilane,

[0090] D-fenothrin:  3-phenoxybenzyl (1R)-cis,
trans)-chrysanthemate,

[0091] Cyphenothrin: (RS)-alpha-cyano-3-phenoxy-
benzyl (1R-cis, trans)-chrysanthemate, D-res-
methrin: Sbenzyl-3-furylmethyl (1R-cis, trans)-chry-
santhemate,

[0092] Acrinathrin: (S)-alpha-cyano-3-phenoxyben-
zyl (1R-cis(Z))-(2,2-dimethyl-3-(ox0-3-(1,1,1,3,3,3-
hexafluoropropyloxy)propenyl-
(cyclopropanecarboxylate,

[0093] Cyfluthrin: (RS)-alpha-cyano-4-fluoro-3-phe-
noxybenzyl 3-(2,2-dichlorovinyl)-2,2-dimethylcy-
clopropanecarboxylate,

[0094] Tefluthrin: 2,3,5,6-tetrafluoro-4-methylbenzyl
(1RS-cis  (Z))-3-(2-chloro-3,3,3-trifluoro-prop-1-
enyl)-2,2-dimethylcyclopropanecarboxylate,

[0095] Transfluthrin: 2,3,5,6-tetrafluorobenzyl (1R-
trans)-3-(2,2-dichlorovinyl)-2,2-dimethyl-cyclopro-
panecarboxylate,

[0096] Tetramethrin:  3,4,5,6-tetrahydrophthalimi-
domethyl (1RS)-cis, trans-chrysanthemate,

[0097] Allethrin: (RS)-3-allyl-2-methyl-4-oxocyclo-
pent-2-enyl (1RS)-cis, trans-chrysanthemate,

[0098] Prallethrin: (S)-2-methyl-4-0x0-3-(2-propy-
nyl)cyclopent-2-enyl (1R)-cis, trans-chrysanthe-
mate,

[0099] Empenthrin: (RS)-1-ethynyl-2-methyl-2-pen-
tenyl (1R)-cis,trans-chrysanthemate,

[0100] Imiprothrin: 2,5-dioxo-3-(prop-2-ynyl)imida-
zolidin-1-ylmethyl (1R)-cis, trans-2,2-dimethyl-3-
(2-methyl-1-propenyl)-cyclopropanecarboxylate,

[0101] D-flamethrin: 5-(2-propynyl)-furfuryl (1R)-
cis, trans-chrysanthemate, and 5-(2-propynyl)furfu-
ryl 2,2,3,3-tetramethylcyclopropanecarboxylate;

[0102] Carbamate compounds such as

[0103] Alanycarb: S-methyl-N[[N-methyl-N{N-
benzyl-N(2-ethoxy-carbonylethyl)amino-thio[ car-
bamoyl thioacetimidate,

[0104] Bendiocarb: 2,2-dimethyl-1,3-benzodioxol-4-
yl-methylcarbamate),

[0105] Carbaryl(1-naphthyl N-methylcarbamate,

[0106] Isoprocarb: 2-(1-methylethyl)phenyl methyl-
carbamate,

[0107] Carbosulfan: 2,3 dihydro-2,2-dimethyl-7-
benzofuranyl[(dibutylamino)thio Jmethylcarbamate,

[0108] Fenoxycarb:  Ethyl[2-(4-phenoxyphenoxy-
)ethyl]carbamate,
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[0109] Indoxacarb: Methyl-7-chloro-22,3,4° 5-tet-
rahydro-2{methoxycarbonyl  (-4-trifluoromethox-

yphenyl)]

[0110] Propoxur: 2-isopropyloxyphenol methylcar-
bamate,

[0111] Pirimicarb: 2-dimethylamino-5,6-dimethyl-4-
pyrimidinyl-dimethylcarbamate,

[0112] Thiodiocarb: Dimethyl N,N'(thiobis
((methylimino)carbonoyloxy-
)bisethanimidiothioate),

[0113] Methomyl; S-methyl N-((methylcarbamoy-
Doxy)thioacetamidate,

[0114] Ethiofencarb:  2-((ethylthio)methyl)phenyl
methylcarbamate,

[0115] Fenothiocarb: S-(4-phenoxybutyl)-N,N-dim-
ethyl thiocarbamate,

[0116] Cartap:  S,S'-(2-5dimethylamino)trimethyl-
ene)bis (thiocarbamate)hydrochloride,

[0117] Fenobucarb: 2-sec-butylphenylmethyl car-
bamate,

[0118] XMC: 3,5-dimethylphenyl-methyl carbamate,

[0119] Xylylcarb: 3,4-dimethylphenylmethylcarbam-
ate;

[0120] organophosphorous compounds such as

[0121] Fenitrothion: O,0-dimethyl O-(4-nitro-m-
tolyl)phosphorothioate,

[0122] Diazinon: O,0-diethyl-O-(2-isopropyl-6-me-
thyl-4-pyrimidinyl)phosphorothioate,

[0123] Pyridaphenthion:  O-(1,6-dihydro-6-0x0-1-
phenylpyrazidin-3-yl) 0,0-diethyl phosphorothio-
ate,

[0124] Pirimiphos-Etyl: 0,0-diethyl O-(2-diethy-
lamino)6-methylpyrimidinyl)phosphorothioate,
[0125] Pirimiphos-Methyl: ~ O-[2-(diethylamino)-6-
methyl-4pyrimidiny1]O,0-dimethyl phosphorothio-

ate,

[0126] Etrimphos: O-6-ethoxy-2-ethyl-pyrimidin-4-
y1-0,0-dimethyl-phosphorothioate,

[0127] Fenthion: 0,0-dimethyl-O-[-3-methyl-4-(me-
thylthio)phenyl phosphorothioate,

[0128] Phoxim: 2-(diethoxyphosphinothoyloxy-
imino)-2-phenylacetonitrile,

[0129] Chlorpyrifos; O,0-diethyl-O+(3,5,6-trichloro-
2-pyrinyl)phosphorothioate,

[0130] Chlorpyriphosmethyl: O,0-dimethyl O-(3,5,
6-trichloro-2-pyridinyl)phosphorothioate,

[0131] Cyanophos: O,0-dimethyl O-(4-cyanophe-
nyl)phosphorothioate,

[0132] Pyraclofos: (R,S)[4-chlorophenyl)-pyrazol-4-
y1]-O-ethyl-S-n-propyl phosphorothioate,

[0133] Acephate: O, S-dimethyl acetylphosphoroa-
midothioate,
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[0134] Azamethiphos: S-(6-chloro-2,3-dihydro-oxo-
1,3-oxazolo[4,5-b]pyridine-3-ylmethyl ~ phospho-
rothioate,

[0135] Malathion; O,0-dimethyl phosphorodithioate
ester of diethyl mercaptosuccinate,

[0136] Temephos: (0,0'(thiodi-4-1-phenylene) O,0,
0,0-tetramethyl phosphorodithioate,

[0137] Dimethoate: ((O,0-dimethyl S-(n-methylcar-
bamoylethyl)phosphorodithioate,

[0138] Formothion: S[2-formylmethylamino]-2-oxo-
ethyl]-0,0-dimethyl phosphorodithioate,

[0139] Phenthoate: O,0-dimethyl S-(alpha-ethoxy-
carbonylbenzal)-phosphorodithioate;

[0140] Insecticides with a sterilising effect on adult
mosquitoes such as

[0141] 1-(alfa-(chloro-alpha-cyclopropylbenzylide-
namino-oxy)-p-tolyl)-3-(2,6-difluorobenzyl)urea,

[0142] Diflubenzuron: N-(((3,5-dichloro-4-(1,1,2,2-
tetrafluoroethoxy)phenylamino)carbonyl)2,6  dif-
luoro benzamid,

[0143] Triflumuron: 2-Chloro-N-(((4-(trif-
louromethoxy)phenyl)-amino-)carbonyl)benzamide,
or a triazin such as N-cyclopropyl-1,3,5-triazine-2,
4,6-triamin; and

[0144] TLambda-cyhalothrine:

[0145] ca-cyano-3-phenoxybenzyl-3-(2-chloro-3,3,3-
trifluoroprop-1-enyl)-2,2-dimethylcyclopropane car-
boxylate, as a 1:1 mixture of (Z)-(1R,3R), R-ester
and (Z)-(1S,3S), S-ester;

[0146] the repellent is selected from N,N-Diethyl-
meta-toluamide (DEET), N,N-diethylphenylaceta-
mide (DEPA), 1-(3-cyclohexan-1-yl-carbonyl)-2-
methylpiperine, (2-hydroxymethylcyclohexyl)
acetic acid lactone, 2-ethyl-1,3-hexandiol, indalone,
Methyl-neodecanamide (MNDA), a pyrethroid not
used for insect control such as {(z)-3-allyl-2-methyl-
4-oxocyclopent-2-(+)-enyl-(+)-trans-chrysantemate
(Esbiothrin), a repellent derived from or identical
with plant extracts like limonene, eugenol, (+)-Eu-
camalol (1), (-)-1l-epi-eucamalol or crude plant
extracts from plants like Fucalyptus maculata, Vitex
rotundifolia, Cymbopogan martinii, Cymbopogan
citratus (lemon grass), Cymopogan nartdus (cit-
ronella).

[0147] Preferred insecticides and/or repellents of the
insecticide composition of the present invention may be
either one of a single insecticide and/or repellent or a
mixture of insecticides and/or repellents selected from the
group of insecticides and/or repellents that are suitable for
application to a fabric material or a netting. This group of
insecticides and/or repellents may include synthetic pyre-
throids such as those known in the trade as alphacyper-
methrin, cyfluthrin, deltamethrin, ethofenprox and per-
methrin, other pyrothreids such as that known in the trade as
bifenthrine and non-pyrethroids such as that known in the
trade as carbosulphane.
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[0148] If the insecticides and repellants mentioned above
have one or more chiral centers in their molecules, they may
be applied as racemates, pure enantiomers or diastereomers
or in chirally or diastereomerically enriched mixtures.

[0149] The insecticide and/or repellent mentioned in the
present invention also may be included in the insecticide
composition as one of a water-based insecticide and/or
repellent concentrate or a solvent, preferably an organic
solvent, based insecticide and/or repellent concentrate or a
concentrate based on a mixture of water and a solvent,
preferably an organic solvent. Water-based concentrates
may be in the form of suspensions or dispersions comprising
suitable dispersing agents if necessary or in the form of
emulsions comprising emulsifiers, solvents and co-solvents
if appropriate. Nanoparticular insecticidal formulations may
be obtained by dissolving solid solutions of insecticides in a
polar organic solvent, e.g. poly vinyl pyrrolidone (PVP). The
concentration of the insecticide and/or repellent in the water
based or solvent based concentrates is in general between
0.5 to 60%, preferably 1 to 40%, more preferably 3 to 20%.

[0150] The insecticide and/or repellent forming part of the
insecticide composition of the present invention may also be
selected from other groups suitable for different applica-
tions.

[0151] The particle size of the insecticide and/or repellent
in water-based suspensions or dispersions is in general
between 50 nm to 20 um, preferably 50 nm to 8 um, more
preferably 50 nm to 4 um, most preferably 50 nm to 500 nm.

[0152] Acrylic Binder (Component B1)

[0153] The acrylic binder is preferably obtainable by
emulsion polymerization of

[0154] bla) 10 to 90% by weight, preferably 15 to
80% by weight, more preferably 20 to 70% by
weight of component B1A;

[0155] blb) 10 to 90% by weight, preferably 12 to
85% by weight, more preferably 15 to 65% by
weight of component B1B;

[0156] blc) 1 to 5% by weight of component B1C;

[0157] bl1d) 0 to 5% by weight preferably 1 to 4% by
weight, more preferably 0.2 to 3% by weight of
component B1D;

[0158] ble) further monomers which are copolymer-
izable with the monomers mentioned above selected
from

[0159] blel) O to 30% by weight, preferably O to
25% by weight, more preferably 5 to 20% by
weight of component B1E1; and/or

[0160] ble2) 0 to 40% by weight, preferably O to
30% by weight, more preferably 5 to 20% by
weight of component B1E2;

[0161] wherein the sum of the components B1A, B1B,
B1C and optionally B1D and B1E is 100% by weight.

[0162] The acrylic binder may comprise further additives
as known by a person skilled in the art, for example film
forming agents and plasticizers, e.g. adipate, phthalate, butyl
diglycol, mixtures of diesters preparable by reaction of
dicarboxylic acids and alcohols which may be linear or



US 2005/0132500 A1l

branched. Suitable dicarboxylic acids and alcohols are
known by a person skilled in the art.

[0163] The insecticide compositions comprising the spe-
cific binder as claimed in the present invention are wash
resistant while permitting continuous release of the insecti-
cide at a controlled rate, in order to provide the required
bioavailability of the insecticide. It is not necessary to add
for example a dispersing agent that, after application of the
composition to a fabric and upon wetting of the fabric,
reduces the hydrophobicity imparted to the insecticide by
the binder to permit limited insecticide release. Preferably,
the insecticide composition of the present invention does
therefore not comprise a dispersing agent in addition to the
acrylic binder.

[0164] Most preferably the acrylic binder is obtainable by
emulsion polymerization of the following components:

[0165] bla) 20 to 70% by weight of n-butylacrylate
as component B1A;

[0166] b2b) 0 to 65% by weight of at least one
monomer of formula I as component B1B

O

R? OR?

[0167] wherein

[0168] R*is H or methyl, R? is H and R? is methyl,
ethyl, or 2-ethylhexyl, as component B1B, most
preferably component B1B is 2-ethylhexylacrylate,
methylacrylate, methylmethacrylate or ethylacry-
late;

[0169] blc) 1 to 5% by weight of at least one mono-
mer of formula II

()

[0170] wherein R* is H or methyl, R%, R® and R”
each are H as component B1C;

[0171] bld) 1 to 10% by weight, preferably 1 to 7%
by weight, more preferably 2 to 5% by weight of at
least one monomer of formula III
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(1)

R8

[0172] wherein R® and R® are H and X is H, OH, NH,,
OR™OH, glycidyl or a group of the formula

OR
—a0
0
0
[0173] wherein
[0174] R is selected from the group consisting of

C, - to C,,-alkyl which may be branched or linear, for
example methyl, ethyl, n-propyl, i-propyl, butyl,
i-butyl, sec-butyl, tert-butyl, n-pentyl, i-pentyl, sec-
pentyl, neo-pentyl, 1,2-dimethylpropyl, i-amyl,
n-hexyl, i-hexyl, sec-hexyl, n-heptyl, n-octyl, 2-eth-
ylhexyl, n-nonyl, n-decyl; preferably C,- to C,-alkyl,
which may be branched or linear, for example
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-bu-
tyl, sec-butyl and tert-butyl; substituted or unsubsti-
tuted aryl, preferably substituted or unsubstituted Cg-
to C,,-aryl, more preferably substituted or unsubsti-
tuted Cg-aryl, for example phenyl or tolyl;

[0175] R is selected from the group consisting of C,- to
C,o-alkylene, for example methylene, ethylene, propylene,
butylene, pentylene, hexylene, heptylene, octylene, non-
ylene, decylene; preferably C,- to C,-alkylene, for example
methylene, ethylene, propylene, butylenes; substituted or
unsubstituted arylenes, preferably substituted or unsubsti-
tuted C4 to Cygp-arylene, more preferably substituted or
unsubstituted Cg-arylene, for example phenylene;

[0176] as component B1D, most preferably X is
acetoacetyl;

[0177] ble) further monomers which are copolymer-
izable with the monomers mentioned above selected
from

[0178] blel) O to 30% by weight, preferably O to
25% by weight, more preferably 5 to 20% by
weight of component B1E1, preferably (meth-
Jacrylic nitrile and/or methyl(meth)acrylate;

[0179]

[0180] ble2) 0 to 40% by weight, preferably O to
30% by weight, more preferably 5 to 20% by
weight of component B1E2, preferably styrene
and/or a-methylstyrene;

and/or

[0181] wherein the sum of components B1A, B1B, B1C
and optionally B1D and B1E is 100% by weight.
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[0182] The acrylic binder of the present invention is
obtainable by emulsion polymerization of the monomers
mentioned before. Suitable process conditions are known by
a person skilled in the art.

[0183] The monomers are polymerized under usual con-
ditions of temperature and pressure, i.e. at from atmospheric
pressure to 10 bar and in general at temperatures of from 20
to 100° C., preferably 50 to 85° C., depending on the
initiator used. Usually the polymerization is carried out in a
stirred reaction vessel under an inert atmosphere.

[0184] The copolymerization is generally carried out in
water. However, it is also possible to add before, within or
after the polymerization process up to80% by weight, relat-
ing to the aqueous phase, of a lower alcohol like methanol,
ethanol or isopropanol or a lower ketone like acetone.
Preferably the copolymerization is carried out in water
without addition of further solvents.

[0185] The polymerization process may be carried out
continuously or batch-wise, and it is possible to employ the
usual methods of batch-wise polymerization, e.g. mixing all
polymerization components at once or feeding emulsified
monomers and catalysts from one or more metering vessels
to a batch containing a portion of a monomer. It is possible
to add polymer seed to the polymerization mixture to adjust
the particle size of the emulsion polymers obtained.

[0186] The emulsion polymerization is preferably carried
out in the presence at least one initiator which form radicals
under the polymerization conditions. Suitable initiators are
for example all common peroxy compounds or azo com-
pounds.

[0187] Suitable peroxides are for example alkali metal
peroxodisulfates, for example sodium peroxodisulfate,
ammonium peroxodisulfate; hydrogen peroxide; organic
peroxides, for example diacetyl peroxide, di-tert-butyl per-
oxide, diamylperoxide, dioctanoyl peroxide, didecanoyl per-
oxide, dilauroyl peroxide, dibenzol peroxide, bis-(o-
toloyl)peroxide, succinyl peroxide, tert-butyl peracetate,
tert-butyl permaleinate, tert-butyl perpivalate, tert-butylper-
octoate, tert-butyl perneodecanoate, tert-butyl perbenzoate,
tert-butyl peroxide, tert-butyl hydroperoxide, cumene
hydroperoxide, tert-butyl-peroxy-2-ethylhexanoate, and
diisopropyl peroxodicarbamate. Further suitable initiators
are azo compounds, for example azobis isobutyronitrile,
anzobis(2-amidopropane)dihydrochloride, and 2,2'-azo-
bis(2-methylbutyronitrile).

[0188] The initiators are added in usual amounts, for
example in an amount of 0.05 to 5% by weight, preferably
0.05 to 2% by weight, based on the tobal weight of mono-
mers.

[0189] If the polymerization is carried out at low tempera-
ture, use may be made of conventional redox catalysts. For
example, it is possible to use, in addition to the peroxide
catalysts of the above kinds, from 0.05 to 2% by weight,
based on the total of monomers, of reducing agents such as
hydrazine, soluble oxidizable sulfoxy compounds such as
alkali metal salts of hydrosulfites, sulfoxylates, thiosulfates,
sulfites, and bisulfites, which may be optionally activated by
the addition of traces of heavy metals, e.g. salts of Ce, Mo,
Fe, and Cu, in the usual manner. Preferred redox catalysts
are redox catalysts of acetone disulfite and organic peroxides
like tert-C,Hg—OOH; Na,S,05 and organic peroxides like
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tert-C,-Hg—OOH; or HO—CH,SO,H and organic perox-
ides like tert-C,Hg—OOH. Further preferred are redox
catalysts like ascorbic acid and hydrogen peroxide.

[0190] The initiator may be added completely at the
beginning of the polymerization, but it is also possible to add
the initiator in the course of the emulsion polymerization
process In a continuous or stepwise way. The way of adding
the initiator is known in the art.

[0191] The polymerization process is carried out until a
conversion of at least 95% by weight of the monomers is
reached. For removal of the residual monomer at the end of
the emulsion polymerization initiator may be added for
chemical deodoration.

[0192] The emulsion polymerization is carried out by
adding emulsifiers or mixtures of emulsifiers known in the
art. The emulsifiers generally used are ionic (anionic or
cationic) and/or non-ionic emulsifiers such as polyglyco-
lethers, sulfonated paraffin hydrocarbons, higher alkylsul-
fates such as oleyl amine, laurylsulfate, alkali metal salts of
fatty acids such as sodium stearate and sodium oleate,
sulphuric acid esters of fatty alcohols, ethoxylated Cg_ ;-
alkylphenols, usually having from 5 to 30 ethylene oxide
radicals, and their sulfonation products, and also sulfosuc-
cinic acid esters. The emulsifier or mixtures of emulsifiers
are usually employed in an amount of 0.05 to 7% by weight,
preferably 0.5 to 4% by weight, based on the total weight of
monomers.

[0193] In some cases there is added a co-solvent or a
mixture of co-solvents to the emulsifiers. Preferred co-
solvents are aliphatic C, - to C54-alcohols which are linear or
branched, alicyclic C;- to C54-alcohols and mixtures thereof.
Examples are n-butanol, n-hexanol, cyclohexanol,
2-etyhlexanol, i-octanole, n-octanole, n-decanole, n-dode-
canole, stearyl alcohol, oleyl alcohol or cholesterol. Further
possible co-solvents are alkane diol, ethylene glycol alkyl
ethers, N-alkyl pyrrolidones, and N-alkyl and N,N-dialkyle
acid amides like ethylene glycol monobutyl ether, diethylen
glycol monoethyl ether, tetraethylen glycol dimethyl ether,
N-methyl pyrrolidone, N-hexyl pyrolidone, di-ethyl acid
amide or N-octyl acid amide. The co-solvents or mixture of
co-solvent is added in an amount of 0 to 20% by weight,
preferably 1 to 5% by weight.

[0194] In many cases use is also made of a protective
colloid, examples of which are polyvinyl alcohol, partially
saponified polyvinyl acetates, cellulose derivatives, copoly-
mers of methyl acrylate with acrylic amide and methy-
lacrylic amide or vinyl pyrrolidine polymers in amounts of
from 0.5 to 10% by weight and in particular 1.0 to 5% by
weight of the weight of the monomers.

[0195] Further, it is possible to add in general up to 10%
by weight, preferably 0.05 to 5% by weight of mono- or
di-olefinically unsaturated monomers containing reactive or
cross-linking groups. Examples of such monomers are in
particular the amides of o,f-olefinically unsaturated C; ;-
carboxylic acids, particularly acryl amides, methacryl
amides and maleic diamides, and their N-methylol deriva-
tives such as N-methylol acrylic amide, N-methylol meth-
acrylic amide, N-alkoxy methyl amides of a,f-monoolefini-
cally unsaturated C;_s-carboxylic acids such as N-methoxy
methacrylic amide and N-n-butoxymethylacrylic amide,
vinyl sulfonic acid, monoesters of acrylic and methacrylic
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acids with alkanediols such as glycol, butanediol-1,4, hex-
ane diol-1,6, and 3-chloropropanediol-1,2, and also allyl and
methallyl esters of a,f-olefinically unsaturated mono- and
di-carboxylic acids such as diallyl maleate, dimethyl allyl
fumarate, allyl acrylate and allyl methacrylate, diallyl phtha-
late, diallyl terephthalate, p-di-vinyl benzene, methylene-
bis-acrylamide and ethylene glycol di-allyether.

[0196] The solids content of the aqueous dispersions of
polymers obtained in the emulsion polymerization is usual
15 to 75% by weight, preferably 25 to 50% by weight. To
obtain high space time yields of the reactor dispersions
having a high solids content are preferred. To obtain solids
contents of more than 60% by weight a bi- or polymodal
particle distribution should be adjusted, because otherwise it
is not possible to handle the dispersion, because of the high
viscosity. New particle generations (for obtaining bi- or
polymodel particle size distributions) are for example
formed by addition of seed (EP-A 0 810 831), addition of an
excess of emulsifier or addition of mini-emulsions. The
formation of new particle generations may be carried out at
any time and is depending on the desired particle size
distribution for a low viscosity.

[0197] The molecular weight of the non crosslinked emul-
sion polymers obtained is in general 40,000 to 250,000
(determined by GPC). The molecular weight is usually
controlled by the use of conventional chain stoppers in
conventional amounts. Conventional chain stoppers are for
example sulfoorganic compounds.

[0198] The acrylic binder of the present invention is
obtained in form of its aqueous dispersion and is preferably
employed in the insecticide compositions of the present
invention in form of the aqueous dispersion.

[0199] Polyurethane (Component B2)

[0200] The polyurethane is preferably obtainable by reac-
tion of the following components;

[0201] b2a) 55 to 99% by weight, preferably 70 to
98% by weight, more preferably 75 to 90 by weight
based on the polyurethane of at least one diisocyan-
ate or polyisocyanate (component B2a), preferably
aliphatic, cycloaliphatic, araliphatic and/or aromatic
insocyanates, more preferably dilsocyanates, which
are optionally biuretisized and/or isocyanurized,
more preferably alkylene diisocyanates having from
4 to 12 carbon atoms in the alkylene unit, like
1,12-dodecane diisocyanate, 2-ethyltetramethylene
diisocyanate-1,4, 2-methylpentamethylene diisocy-
anate-1,5, tetramethylene diisocyanate-1,4,
lysinester diisocyanate (LDI), hexamethylene diiso-
cyanate-1,6 (HMDI), ciclohexane-1,3-and/or-1,4-di-
isocyanate, 2,4-and 2,6-hexahydro-toluylene diiso-
cyanate as well as the corresponding isomeric
mixtures 4,4'-2.2'- and 2,4'-dicyclohexylmethane
diisocyanate as well as the corresponding mixtures,
1-isocyanato-3,3,5-trimethyl-5-isocyanatomethyl
cyclohexane (IPDI), 2,4- and/or 2,6-toluylene diiso-
cyanate, 4,4'-, 2,4 and/or 2,2'-diphenylmethane dil-
socyanate (monomeric MDI), polyphenylpolymeth-
ylene poly-isocyanate (polymeric MDI) and/or
mixtures comprising at least 2 of the isocyanates
mentioned before; further ester-, urea-, allophanate-,
carbodiimid-, uretdione- and/or urethane groups
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comprising di- and/or polyisocyanates may be used;
most preferably 1-isocyanato-3,3,5-trimethyl-5-iso-
cyanatomethylene cyclohexane (IPDI) and hexam-
ethylene diisocyanate-1,6 (HMDI);

[0202] b2b) 10 to 90% by weight, preferably 12 to
85% by weight, more preferably 15 to 65% by
weight based on the polyurethane of at least one diol,
triol or polyol (component B2B), preferably ali-
phatic, cycloaliphatic and/or araliphatic diols having
2 to 14, preferably 4 to 10 carbon atoms, more
preferably polyols, selected from the group consist-
ing of polyetherols, e.g. polytetrahydrofurane, poly-
esterols, polythioetherpolyols, hydroxy group con-
taining polyacetales and hydroxyl group containing
aliphatic polycarbonates or mixtures of at least 2 o
the polyols mentioned before. Preferred are polyes-
terols and/or polyetherols. The hydroxyl number of
the polyhydroxy compounds is in general from 20 to
850 mg KOH/g and preferably 25 to 80 mg KOH/g.
Further, diols and/or triols having a molecular weight
of from in general 60 to <400, preferably from 60 to
300 g/mol are employed. Suitable diols are aliphatic,
cycloaliphatic and/or araliphatic diols having from 2
to 14, preferably 4 to 10 carbon atoms, e.g. ethylene
glycol, propane diol-1,3, decane diol-1,10, o-, m-,
p-dihydroxycyclohexane, diethylene glycol, dipro-
pylene glycol and preferably butane diol-1,4, neo-
pentyl glycol, hexane diol-1,6 and bis-(2-hydroxy-
ethyDhydroquinone, triols, like 1,2,4-, 1,3,5-
trihydroxy-cyclohexane, glycerine and trimethylol
propane and mixtures of low molecular hydroxyl
groups containing polyalkylene oxides based on eth-
ylene oxide and/or 1,2-propylene oxide and the diols
an/or triols mentioned before;

[0203] b2c) 0 to 10% by weight, preferably 0.1 to 5%
by weight, more preferably 1 to 5% by weight based
on the polyurethane of further components (compo-
nent B2C), preferably adipic acid or carbonyl diimi-
dazole (CDI); and

[0204] b2d) 0to 10% by weight, preferably 0.1 to 5%
by weight, more preferably 0.5 to 5% by weight
based on the polyurethane of further additives (com-
ponent B2D);

[0205] wherein the sum of the components B2A, B2B,
B2C and B2D is 100% by weight

[0206] The polyurethanes are prepared by methods known
in the art. Further, additives as known by a person skilled in
the art may be used in the process for preparing the poly-
urethanes.

[0207]

[0208] Depending on the use of the final product the
insecticide composition of the present invention may further
comprise one or more components selected from water,
preservatives, detergents, fillers, impact modifiers, anti-fog-
ging agents, blowing agents, clarifiers, nucleating agents,
coupling agents, conductivity-enhancing agents (antistats),
stabilizers such as anti-oxidants, carbon and oxygen radical
scavengers and peroxide decomposing agents and the like,
flame retardants, mould release agents, agents having UV
protecting properties, optical brighteners, spreading agents,
anti-blocking agents, anti-migrating agents, foam-forming

Insecticide Compositions



US 2005/0132500 A1l

agents, anti-soiling agents, thickeners, further biocides, wet-
ting agents, plasticizers and film forming agents, adhesive or
anti-adhesive agents, optical brightening (fluorescent whit-
ening) agents, pigments and dye-stuffs.

[0209] The insecticide compositions of the present inven-
tion may be aqueous compositions comprising water or dry
compositions, e.g. compositions which do not comprise
water. Preferably, the insecticide compositions are aqueous
compositions, preferably comprising 0.1 to 45% by weight,
more preferably 1 to 25% by weight of water, based on the
total of the components in the insecticide compositions of
the present invention except of water.

[0210] Suitable anti-foam agents are for example silicon
anti-foam agents. Suitable UV-protecting agents for protect-
ing UV-sensitive insecticides and/or repellents are for
example para-aminobenzoic acids (PABA), octylmethoxy-
sinameth, stilbenes, styryl or benzotriazole derivatives, ben-
zoxazol derivatives, hydroxy-substituted benzophenones,
salicylates, substituted triazines, cinnamic acid derivatives
(optionally substituted by 2-cyano groups), pyrazoline
derivatives, 1,1'-biphenyl-4,4-bis-2-(methoxyphenyl)-ethe-
nyl or other UV protecting agents. Suitable optical bright-
eners are dihydroquinolinone derivatives, 1,3-diaryl pyra-
zoline derivatives, pyrenes, naphthalic acid imides, 4,4'-
diystyryl biphenylene, 4,4'-diamino-2,2'-stilbene
disulphonic acids, cumarin derivatives and benzoxazole,
benzisoxazole or benzimidazole systems which are linked
by —CH=CH-bridges or other fluorescent whitening
agents.

[0211] Typical pigments used in the insecticide composi-
tions of the present invention are pigments which are used
in pigment dyeing or printing processes or are applied for the
coloration of plastics and are known by a person skilled in
the art.

[0212] Pigments may be inorganic or organic by their
chemical nature. Inorganic pigments are mainly used as
white pigments (e.g., titanium dioxide in the form of rutile
or anatas, ZnO, chalk) or black pigments (e.g., carbon
black). Colored inorganic pigments may be used as well but
are not preferred because of potential toxicologic hazards.
For imparting color, organic pigments or dyestuffs are
preferred. Organic pigments may be mono or disazo, naph-
thol, benzimidazolone, (thio) indigoid, dioxazine, quinacri-
done, phthalocyanine, isoindolinone, perylene, perinone,
metal complex or diketo pyrrolo pyrrole type pigments.
Pigments may be used in powder or liquid form (i.e., as a
dispersion). Preferred pigments are Pigment Yellow 83,
Pigment Yellow 138, Pigment Orange 34, Pigment Red 170,
Pigment Red 146, Pigment Violet 19, Pigment Violet 23,
Pigment Blue 15/1, Pigment Blue 15/3, Pigment Green 7,
Pigment Black 7. Other suitable pigments are known to a
person skilled in the art.

[0213] Typical dyestuffs which may be used in the present
invention are vat dyes, cationic dyes and disperse dyes in
powder or liquid form. Vat dyes may be used as pigments or
following the vatting (reduction) and oxidation procedure.
Using the vat pigment form is preferred. Vat dyes may be of
the indanthrone type, e.g. C.I. Vat Blue 4, 6 or 14; or of the
flavanthrone type, e.g. C.I. Vat Yellow 1; or of the pyran-
throne type, e.g. C.I. Vat Orange 2 and 9; or of the isoben-
zanthrone (isoviolanthrone) type, erg. C.I. Vat Violet 1; or of
the dibenzanthrone (violanthrone) type, e.g. C.I. Vat Blue
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16, 19, 20 and 22, C.I. Vat Green 1, 2 and 9, C.I. Vat Black
9; or of the anthraquinone carbazole type, e.g. C.I. Vat
Orange 11 and 15, C.I. Vat Brown 1, 3 and 44, C.I. Vat Green
8 and C.I. Vat Black 27; or of the benzanthrone acridone
type, e.g. C.I. Vat Green 3 and 13 and C.I. Vat Black 25; or
of the anthraquinone oxazole type, e.g. C.I. Vat Red 10; or
of the perylene tetra carbonic acid diimide type, e.g. C.I. Vat
Red 23 and 32; or imidazole derivatives, e.g. C.I. Vat Yellow
46; or amino triazine derivatives, e.g. C.I. Vat Blue 66. Other
suitable vat dyes are known by a person skilled in the art.

[0214] Typical disperse and cationic dyestuffs are known
by a person skilled in the art.

[0215] In a further embodiment the insecticide composi-
tions of the present invention are insecticide compositions as
mentioned before comprising at least one pigment and or at
least one dyestuff. The insecticide compositions of the
present invention preferably comprise 10 to 300% by
weight, more preferably 20 to 150% by weight of the
pigment and/or dyestuff relating to the total weight of the
solids content of the insectcide and/or repellent.

[0216] Textile material or plastics material to be Impreg-
nated according to the present invention and by use of a
composition as described in the present invention may be
impregnated locally when the composition is delivered in
the form a kit comprising the ingredients of the insecticide
composition in a handy form. In a further embodiment the
present invention therefore relates to an insecticide compo-
sition as described in the present invention which is pro-
vided as a kit for impregnation by the end-user. In a
preferred embodiment the kit is adapted for preparing a
solution or emulsion by adding water. The ingredients of the
kit may accordingly be in form of a dry composition such as
a powder, a capsule, a tablet, or an effervescent tablet. In a
further embodiment, the kit comprises an emulsion wherein
water is added by the end-user. The emulsion may be a
micro-emulsion, which is generally very stable. The emul-
sion may be embodied in a capsule.

[0217] The kit comprises at least the following ingredi-
ents:

[0218] a) at least one insecticide and/or at least one
repellent, and

[0219] b1) at least one acrylic binder as described in
the present invention;

[0220]

[0221] b2) at least one polyurethane as described in
the present invention.

and/or

[0222] Preferred insecticides and/or repellents as well as
preferred acrylic binders and preferred polyurethanes are
already mentioned in the present invention. The kit may
obtain further ingredients as mentioned above, especially
one or more compounds selected from preservatives, deter-
gents, stabilizers, agents having UV-protecting properties,
optical brighteners, spreading agents, anti-migrating agents,
foam-forming agents, wetting agents, anti-soiling agents,
thickeners, further biocides, plasticizers, adhesive agents,
pigments and dyestuffs. Preferred kits comprise beside the
insecticide and/or repellent and the acrylic binder and/or the
polyurethane at least one pigment and/or at least one dye-
stuff. Preferred pigments and dyestuffs are mentioned
before.
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[0223] In a further embodiment the present invention
relates to an impregnated textile material or plastics material
for insect killing and/or repellence of an insect comprising

[0224] a) at least one insecticide and/or at least one
repellent, and

[0225] b1) at least one acrylic binder as disclosed in
the present invention;

[0226]

[0227] b2) at least one polyurethane as disclosed in
the present invention.

and/or

[0228] Preferred insecticides and/or repellents and pre-
ferred acrylic binders and polyurethanes are mentioned
before. Materials of the textile material or plastics material
and preferred textile material or plastics material are also
mentioned before.

[0229] A typical amount of insecticide and/or repellent in
the impregnated textile material or plastics material is from
0.01 to 10% (dry weight) of the (dry) weight of the fabric
material or netting dependent on the insecticidal efficiency
of the insecticide respectively the efficiency of the repellent.
A preferred amount is between 0.05 and 7% by weight of the
textile material or plastics material depending on the insec-
ticide and/or repellent. For a pyrethroid like deltamethrin or
alphacypermethrin, the preferred amounts are between 0.1
and 3.5% of the weight of the textile material or plastics
material. For a pyrethroid like permethrin or ethofenprox,
the preferred amount is from 0.1 to 6%.

[0230] A typical amount for the acrylic binder and/or the
polyurethane is from 0.001 to 10% by weight (dry weight)
of the (dry) weight of the textile material or plastics material.
As a rule, the higher amount the insecticide of the specific
type to be added, the higher the concentration of the acrylic
binder and/or the polyurethane so that the ratio between
insecticide and acrylic binder and/or the polyurethane is
approximately constant with a value depending on the
insecticidal and migratory ability of the insecticide. Pre-
ferred amounts of acrylic bind r and/or polyurethane are
from 0.1 to 5% by weight, more preferably 0.2 to 3% by
weight of the (dry) weight of the textile material or plastics
material.

[0231] In a further embodiment, the impregnated textile
material or plastics material according to the present inven-
tion further comprises one or more components selected
from preservatives, detergents, stabilizers, agents having
UV-protecting properties, optical brighteners, spreading
agents, anti-migrating agents, foam-forming agents, wetting
agents, anti-soiling agents, thickeners, further biocides, plas-
ticizers, adhesive agents, pigments and dyestuffs. Suitable
examples of the components mentioned above are known by
a person skilled in the art.

[0232] In a further embodiment of the present invention
the impregnated textile material or plastics material com-
prises besides the at least one insecticide and/or repellent
and the at least one acrylic binder and/or polyurethane as
described before and/or at one pigment and/or at least one
dyestuff. The amount of the at least one pigment is in general
from 0.05 to 10% by weight, preferably 0.1 to 5% by weight,
more preferably 0.2 to 3.5% by weight of the (dry) weight
of the textile material or plastics material. The amount of the
at least one dyestuft is in general from 0.05 to 10% by
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weight, preferably 0.1 to 5% by weight, more preferably 0.2
to 3.5% by weight of the (dry) weight of the textile material,
or plastics material. The textile material or plasti material
comprises preferably either at least one pigment or at least
one dyestuff. Suitable pigments and dyestuffs are mentioned
before.

[0233] Process for Impregnation of a Textile Material or
Plastics Material

[0234] 1In a further embodiment, the present invention
relates to a process for impregnation of a textile material or
plastics material comprising

[0235] i) forming an aqueous formulation comprising
at least one insecticide and/or at least one repellent
and at least one acrylic binder anchor at least one
polyurethane as defined in the present invention and
optionally further ingredients;

[0236] ii) applying the aqueous formulation to the
textile material or plastics material by

[0237] iia) passing the textile material or plastics
material through the aqueous formulation;

[0238] or

[0239] iib) bringing the textile material or plastics

material in contact with a roller that is partly or
fully dipped into the aqueous formulation and
drawing the aqueous formulation to the side of the
textile material or plastics material in contact with
the roller,

[0240] or

[0241] iic) double-side coating of the textile mate-
rial or plastics material

[0242] or

[0243] iid) spraying the aqueous formulation onto
the textile material or plastics material;

[0244] or

[0245] iie) applying the aqueous formulation in
form of a foam,;

[0246] or

[0247] iif) submerging the textile material or plas-
tics material into the aqueous formulation;

[0248] or

[0249] iig) brushing the aqueous formulation onto
or into the textile material or plastics material;

[0250] or

[0251] iib) pouring the aqueous formulation onto

the textile material or plastics material;

[0252] iii) optionally removing surplus aqueous for-
mulation; and

[0253] iv) drying and/or curing the textile material or
plastics material.

[0254] In the context of the present invention an aqueous
formulation may be a solution, an emulsion or a suspension/
dispersion.
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[0255] The aqueous formulation preferably comprises the
insecticide composition as disclosed in the present inven-
tion, which is preferably employed in form of an aqueous
formulation.

[0256] In the context of the present invention
“impregnation” is a process for applying the insec-
ticide composition. This process may include a pro-
cess for curing the applied insecticide composition to
achieve a coating onto the textile material or plastics
material, if desired. An “impregnated textile material
or plastics material” is a material onto which the
insecticide composition is applied. The “impreg-
nated textile material or plastics material” may be
coated by curing the applied insecticide composition,
if desired.

[0257] Suitable textile materials or plastics materials are
mentioned before. Preferred insecticides and/or repellents
used are also defined before as well as preferred acrylic
binders and/or polyurethanes.

[0258] It is one advantage of the present invention that the
impregnation is carried out in an aqueous formulation. It is
not necessary to add any organic solvents. In a preferred
embodiment of the present invention the treatment bath is a
an aqueous formulation which does not comprise any further
solvents, especially no organic solvents.

[0259] 1t is advantageous to avoid the use of organic
solvents because the textile material or plastics material of
the present invention may be used in close contact to the
human body. The textile material or plastics material
impregnated by the method of the present invention does not
comprise any organic solvent residue which is beneficial
both from a human toxicological and an ecological point of
view.

[0260] The aqueous formulation employed in the impreg-
nation process may further comprise one or more ingredients
selected from the group consisting of preservatives, deter-
gents, stabilisers, agents having UV-protecting properties,
spreading agents, anti-migrating agents, foam-forming
agents, wetting agents, anti-soiling agents, thickeners, fur-
ther biocides, plasticizers, adhesive agents, pigments and
dyestuffs.

[0261] In a further embodiment the aqueous formulations
employed for impregnation of the textile material or plastics
material comprise in addition to the at least one insecticide
and/or repellent and the at least one acrylic binder and/or at
least one polyurethane at least one pigment and/or at least
one dyestuff. These aqueous formulations are suitable for
impregnation of the textile material or plastics material with
at least one insecticide and/or repellent and additionally
coloring the textile material or plastics material at the same
time. Many of the textile materials or plastics materials
which are impregnated with at least one insecticide and/or
repellent are preferably colored. With the process of the
present invention it is possible to color and impregnate the
textile material or plastics material with an insecticide
and/or repellent at the same time. The method of the present
invention is therefore very economical, because the coloring
and impregnation with an insecticide and/or repellent is
carried out in one step.

[0262] In a further embodiment of the present invention
the present invention therefore relates to a process for
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impregnation of a textile material or plastics material as
described before, wherein the dyeing of the textile material
or plastics material is carried out simultaneously with the
impregnation of the textile material or plastics material,
wherein an aqueous formulation is formed further compris-
ing at least one dyestuff and/or at least one pigment.

[0263] Suitable amounts of pigments are in general 0.01 to
20% by weight, preferably 0.1 to 10% by weights, more
preferably 0.2 to 5% by weight, based on the weight of the
aqueous formulation used for impregnation. Suitable dye-
stuffs are employed in general in an amount of from 0.01 to
20% by weight, preferably 0.1 to 10% by weight, more
preferably 0.2 to 5% by weight, based on the weight of the
aqueous formulation used for impregnation.

[0264] Step i) Forming an Aqueous Formulation Compris-
ing an Insecticide and/or Repellent and at Least One Acrylic
Binder and/or at Least One Polyurethane and Optionally
Further Ingredients

[0265] The aqueous formulation is formed by mixing all
ingredients necessary for impregnation of the textile mate-
rial or plastics material with water. The aqueous formulation
is generally formed at temperatures of from 10 to 70° C.,
preferably 15 to 50° C., more preferably 20 to 40° C.
Suitable aqueous formulations comprise an insecticide com-
position for application to a textile material or plastics
material as described in the present invention.

[0266] Step ii) Applying the Aqueous Formulation Com-
prising an Insecticide and/or Repellent and at Least One
Acrylic Binder and/or at Least One Polyurethane and
Optionally Further Ingredients to the Textile Material or
Plastics Material

[0267] Step iia)

[0268] The insecticide composition is applied by passing
the textile material or plastics material through the aqueous
formulation. This step is known by a person skilled in the art
as padding. In a preferred embodiment the textile material or
plastics material is completely submerged in the aqueous
treatment liquor (aqueous formulation) either in a trough
containing the liquor or passed through the treatment bath
(aqueous formulation) which is held between two horizon-
tally oriented rollers.

[0269] In accordance with the invention, the textile mate-
rial or plastics material may either be passed through the
aqueous formulation or the aqueous formulation may be
passed through the textile material or plastics material.
These processes are preferred for impregnating open-width
material which is later tailored into nets. For small-scale
production or re-impregnating of non-treated nets, use of a
simple hand-held roller might be sufficient.

[0270] Step iib)

[0271] 1t is further possible to apply the aqueous formu-
lation onto the textile material or plastics material by one-
side only-coating applications methods. Suitable one-side
only-coating application methods are for example knife-/
doctor-blade-coating, roller coating or screen-printing. By
this methods it is possible to impregnate only one side of the
textile material or plastics material which is advantageous,
if e.g. direct contact of the human skin with insecticide-
treated material is to be avoided.
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[0272] Knife-/doctor-blade-coating systems are for
example knife-over-air-systems, knife-over-roller systems,
knife-over-table systems or knife-over-rubber-belt systems.
Further knife coating systems are for example commabar or
Mayerbar knife systems.

[0273] Roller-coating systems are for example kiss-coat-
ing systems with one, two, three or more rollers, reverse-
roll-coater systems and raster roll systems. In these roller-
coating systems at least one roller is partly dipped into the
aqueous formulation thus applying the aqueous formulation
to the side of the textile material or plastics material in
contact with the roller (kiss-rolling).

[0274] Screen-printing systems are for example rotary-
screen printing systems and flat-screen printing systems.
With these applications methods a dot coating or a full-
surface coating can be applied to the textile material or the
plastics material, for example by using an additional whis-
per-blade behind the rotary-screen.

[0275] Step iic)

[0276] 1t is further possible to apply the aqueous formu-
lations to the textile material or plastics material by double-
side coating application methods, for example double-side
knife-coating systems, foulard with two air-knifes or foulard
with squeezing rollers.

[0277] By using the double-side-knife-coating system or
by passing two times through a one-side-only coating sys-
tem, it is possible to apply the aqueous formulation only to
the surfaces of both sides of the textile material or plastics
material and thus to reduce the quantity of the aqueous
formulations needed for a certain effect.

[0278] Step iid) and Step iic)

[0279] 1t is further possible to apply the aqueous formu-
lation by spraying the solution or emulsion onto the textile
material or plastics material. Further it is possible, to apply
the emulsion in the form of a foam which is applied to the
textile material or plastics material. A foam comprises less
water than the solution or emulsion mentioned above. The
drying process may therefore be very short.

[0280] Step iif), iig) and Step iih)

[0281] 1t is further possible to apply the aqueous formu-
lation onto the textile material or plastics material by sub-
merging the textile material or plastics material into the
aqueous formulation, brushing the aqueous formulation onto
or into the textile material or plastics material, or pouring the
aqueous formulation onto the textile material or plastics
material. Said methods are known by a person skilled in the
art.

[0282] Impregnation of the fabric material or netting in
step iia), iib), iic), iid), iie), iif), iig), or iih) is carried out at
temperatures of in general from 10 to 70° C., preferably 15
to 50° C., more preferably 20 to 40° C.

[0283] Step iii) Optionally Removing the Surplus Aque-
ous Formulation

[0284] The surplus aqueous formulation is usually
removed by squeezing the textile material or plastics mate-
rial, preferably by passing the textile material or plastics
material rollers as known in the art, preferably by means of
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doctor blade, thus achieving a defined liquor uptake. The
squeezed-off liquor is usually re-used.

[0285] The surplus aqueous formulation may alternatively
be removed by centrifuging or vacuum suction.

[0286] Step iv) Drying and/or Curing the Textile Material
or Plastics Material

[0287] The drying is in general carried out temperatures
below 200° C. Preferred temperatures are from 50 to 170°
C., more preferably from 70 to 150° C. The temperature
choice is a function of the evaporation temperature and
mobility of the insecticide in the formulation.

[0288] It should be noted that the drying process may be
a passive drying as the process may be carried out in rather
hot climates. An active drying process would normally be
performed during high scale processing.

[0289] After or simultaneously to the drying, the impreg-
nated textile material or plastics material is optionally finally
cured and/or fixated. A person skilled in the art knows how
to carry out a curing and/or fixation. The curing process in
general carried out at a temperature which may be higher
than the drying temperature. Preferred temperatures for
curing are 70 to 170° C., more preferably 80 to 150° C.
Drying and curing can be advantageously be performed
during one single process, e.g. in stenters with different
compartments which can be heated to different tempera-
tures. If a reactive crosslinking agent is used temperatures
may be lower.

[0290] The curing process may also include or consist of
passing the textile material or plastics material by a heated
surface under pressure such as an iron or a heated roller.
During drying processes and curing the textile material or
plastics material is preferably mechanically fixated in a way
to prevent change of the form e.g. shrinkage or dimensional
deformation. Further, is is prevented that the insecticide
and/or repellent is washed out.

[0291] The acrylic binder and the polyurethane may
advantageously be amplified with a fixative agent for
improved attachment of the insecticide and/or repellent on
the textile material or plastics material. The fixative agent
may comprise free isocyanate groups.

[0292] As described above, the solution or emulsion may
further comprise one or more components selected from
water, preservatives, detergents, fillers, impact modifiers,
anti-fogging agents, blowing agents, clarifiers, nucleating
agents, coupling agents, conductivity-enhancing agents
(antistats), stabilizers such as anti-oxidants, carbon and
oxygen radical scavengers and peroxide decomposing
agents and the like, flame retardants, mould release agents,
agents having UV protecting properties, spreading agents,
anti-blocking agents, anti-migrating agents, foam-forming
agents, anti-soiling agents, thickeners, further biocides, wet-
ting agents, plasticizers, adhesive or anti-adhesive agents,
optical brightening (fluorescent whitening) agents, pigments
and dyestuffs.

[0293] The process may also involve using the kit as
described before, accordingly, the impregnation process
may be carried out by the end-user in a low-scale process.
The present invention therefore relates to a process for
impregnating a fabric material or netting as described
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before, wherein the impregnating composition is provided as
a kit for impregnation by the end-user.

[0294] in a further embodiment of the present invention
the impregnation process which comprises applying an
insecticide composition as described before may also take
place before the fibers are woven or knitted.

[0295] In a further embodiment the invention relates to a
process for coating a textile material or plastics material by
applying a composition comprising at least one insecticide
and/or at least one repellent and at least one acrylic binder
and/or at least one polyurethane as defined in the present
invention to the textile material or plastics material. The
coating is preferably carried out in a doctor-blade process.
The process conditions are known by a person skilled in the
art.

[0296] Preferred compositions for coating a textile mate-
rial or plastics material and preferred further ingredients of
the composition are already mentioned above.

[0297] In a further embodiment the present invention
relates to an exhaust process for impregnation of a textile
material or plastics material comprising the steps

[0298] i) placing the textile material or plastics mate-
rial in an aqueous bath optionally comprising further
additives contained in a pressure-proof vessel;

[0299] ii) adding an aqueous formulation comprising
at least one insecticide and/or repellent;

[0300] iii) heating the aqueous bath to a temperature
of 100 to 140° C. and keeping the temperature for 20
to 120 minutes;

[0301] and

[0302] iv) cooling and draining the bath, and rinsing
and drying the impregnated textile material or plas-
tics material.

[0303] It was found by the inventors that the insecticide
and/or repellent is not washed out and the bioavailability of
the insecticide and/or repellent for killing insects is main-
tained after multiple washes by carrying out the impregna-
tion of a textile material or plastics material by the process
mentioned above, even in absence of a binder or a polyure-
thane. The aqueous bath and the aqueous formulation com-
prising at least one insecticide and/or repellent preferably do
not comprise a binder or a polyurethane.

[0304] Suitable textile materials and plastics materials are
the textile materials and plastics materials described before.
Suitable insecticides and/or repellents are also mentioned
before.

[0305] Suitable further additives are preferably selected
from preservatives, detergents, fillers, impact modifiers,
anti-fogging agents, blowing agents, clarifiers, nucleating
agents, coupling agents, conductivity-enhancing agents
(antistats), stabilizers such as antioxidants, carbon and oxy-
gen radical scavengers and peroxide decomposing agents
and the like, flame retardants, mould release agents, agents
having UV protecting properties, optical brighteners,
spreading agents, anti-blocking agents, anti-migrating
agents, foam-forming agents, anti-soiling agents, thickeners,
further biocides, wetting agents, plasticizers and film form-
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ing agents, adhesive or anti-adhesive agents, optical bright-
ening (fluorescent whitening) agents, pigments and dye-
stuffs.

[0306] Preferred further additives from the group men-
tioned above are already mentioned before.

[0307] The present invention therefore preferably relates
to a process as mentioned above, wherein the aqueous bath
comprises as further additives one or more components
selected from preservatives, detergents, fillers, impact modi-
fiers, anti-fogging agents, blowing agents, clarifiers, nucle-
ating agents, coupling agents, conductivity-enhancing
agents (antistats), stabilizers such as anti-oxidants, carbon
and oxygen radical scavengers and peroxide decomposing
agents and the like, flame retardants, mould release agents,
agents having UV protecting properties, optical brighteners,
spreading agents, anti-blocking agents, anti-migrating
agents, foam-forming agents, anti-soiling agents, thickeners,
further biocides, wetting agents, plasticizers and film form-
ing agents, adhesive or anti-adhesive agents, optical bright-
ening (fluorescent whitening) agents, pigments and dye-
stuffs.

[0308] The insecticide and/or repellent forming part of the
aqueous formulation added in step ii) also may be in form of
a water-based insecticide and/or repellent concentrate or a
solvent, preferably an organic solvent, based insecticide
and/or repellent concentrate or a concentrate based on a
mixture of water and a solvent, preferably an organic solvent
Water-based concentrates may be in the form of suspensions
or dispersions comprising suitable dispersing agents if nec-
essary or in the form of emulsions comprising emulsifiers,
solvents and co-solvents if appropriate. Nanoparticular
insecticidal formulations may be obtained by dissolving
solid solutions of insecticides in a polar organic solvent, e.g.
poly vinyl pyrrolidone (PVP). The concentration of the
insecticide and/or repellent in the water based or solvent
based concentrates is in general between 0.5 to 60%, pref-
erably 1 to 40%, more preferably 3 to 20%.

[0309] The particle size of the insecticide and/or repellent
in waterbsed suspensions or dispersions is in general
between 50 nm to 20 um, preferably 60 nm to 8 um, more
preferably 50 nm to 4 um, most preferably 50 nm to 500 nm.

[0310] The aqueous formulation which is added in step ii)
comprising at least one insecticide and/or repellent prefer-
ably comprises 0.1 to 45% by weight of water, preferably 1
to 25% by weight of water, based on the total of the
components in the insecticide except of water.

[0311] Step i)

[0312] The aqueous bath is contained in a pressure-proof
vessel. Suitable pressure-proof vessels are known by a
person skilled in the art.

[0313] The liquor ratio, which is the weight-ratio between
the amount of the textile material or plastics material and the
amount of liquid of the aqueous bath, is preferably from 1:3
to 1:50, more preferably from 1:5 to 1:30, most preferably
1:20 (i.e. 1 kg textile material or plastics material in 20 liters
of the aqueous bath).

[0314] The pH of the aqueous is preferably set slightly
acidic, preferably from 3 to 6, more preferably from 4 to 5.
Suitable additives for setting the pH to the desired value are
known by a person skilled in the art.
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[0315] Step ii)

[0316] The addition of the aqueous formulation compris-
ing at least one insecticide and/or repellent may be carried
out by any method known by a person skilled in the art.
Suitable aqueous formulations comprising at least one insec-
ticide and/or repellent are mentioned before.

[0317] The aqueous bath is heated to a temperature of 100
to 140° C. and the temperature is kept for 20 to 120 minutes.
Preferably the aqueous bath is heated to a temperature of 110
to 130° C., more preferably 120 to 130° C. The temperature
of the aqueous bath is preferably kept for 20 to 90 minutes,
more preferably for 30 to 60 minutes. The aqueous bath may
be heated by any suitable means known by a person skilled
in the art.

[0318] Step iv)

[0319] In step iv) the aqueous bath is cooled and drained.
Further, the impregnated textile material or plastics material
is rinsed and dryed. Preferably, the aqueous bath is cooled to
90 to 50° C., more preferably to 80 to 60° C. The draining
of the bath is carried out by any method known by a person
skilled in the art. After the draining the impregnated textile
material or plastics material is rinsed, preferably with warm
and/or cold water. Finally the impregnated textile material or
plastics material obtained is dried by any method known by
a person skilled in the art.

[0320] The exhaust processor impregnation of a textile
material or plastics material of the present invention is
therefore preferably carried out as follows:

[0321] The textile material or plastics material is placed in
an aqueous bath contained in a pressure-proof vessel in a
liquor ratio of in general from 1:3 to 1:50, preferably from
1:5 to 1:30, more preferably 1:20 (i.e. 1 kg netting in 20
liters). The pH is set slightly acidic (in general 3-6, prefer-
ably 4-5). The aqueous formulation of the insecticide and/or
repellent is added preferably as a suspension or emulsion
and the bath was heated to in 100 to 140° C., preferably 100
to 130° C., more preferably 120 to 130° C. The temperature
was kept for 20-120 minutes, preferably 20 to 90 minutes,
more preferably 30 to 60 minutes. Then the treatment liquor
is cooled to 90 to 50° C., more preferably to 80 to 60° C. and
subsequently the bath is drained. The treated material is
rinsed with warm and cold water, respectively and is dried.

[0322] 1In a further embodiment the present invention
relates to an impregnated textile material or plastics material
obtainable by an exhaust process by comprising the steps

[0323] i) placing the textile material or plastics mate-
rial in an aqueous bath optionally comprising further
additives contained in a pressure-proof vessel;

[0324] ii) adding an aqueous formulation comprising
at least one insecticide and/or repellent;

[0325] iii) heating the aqueous bath to a temperature
of 100 to 140° C. and keeping the temperature for 20
to 120 minutes;

[0326]

[0327] iv) cooling and draining the bath, and rinsing
and drying the impregnated textile material or plas-
tics material.

and

[0328] Steps i) to iv) of the impregnation process are
described in detail above.

EXAMPLES
[0329] Material

[0330] Commercial netting material made from PET
(polyethylene terephthalate) fibers, complying with WHO-
Roll Back Malaria “Specifications for netting materials”
(Geneva, 2001) is employed. The netting material is treated
with Alpha-Cypermethrin using different treatment pro-
cesses, as indicated below. Dosages of Alpha-Cypermethrin
are 25, 100, 200 mg/m?®, respectively. Samples A are
unwashed, samples B are washed by the “Montpellier
method”, samples C have been washed once, samples D
have been washed 3 times, and samples E have been washed
5 times according to the procedure given below.

[0331] Binder;
[0332] A) Preparation of Polymer Dispersions
[0333] General Procedure:

[0334] 250 g of water and 3 g of a styrene seed (33% by
weight) having a medium particle diameter of 30 nm are
heated to 85° C. and 5% by weight of feed 2 are added. After
10 min. addition of feed 1 comprising the monomers men-
tioned below and feed 2 is started.

[0335] Feed 2 comprises 3.0 g sodiumperoxidsulfate dis-
solved in 39.9 g of water.

[0336] The composition of feed 1 is listed in table 1.

[0337] Feed 1 and 2 are added in 3 h, and it was poly-
merized for further 0.5 h.

TABLE 1

Composition of feed 1 in % by weight pphm (parts per hundred monomers)

Monomer BMA-
compositions MMA S AN EHA BA EA HPMA GMA MaMol AMol AM AS Fl-1 Acac
Al 27.0 31 650 20 10 1.9

A2 23.9 5.0 53 60.0 1.2 0.6 4.0
A3 16.6 30.0 30.0 20.0 3.0 0.4

A4 25.7 5.0 53 60.0 3.5 0.5

AS 147 110 70.0 3.5 0.5 03

A6 30.0 130 80 45.2 30 05 03

A7 30.0 130 80 44.5 0.5 03 3.7
A8 33.0 600 3.9 1.0 05 16

A9 200 200 170 230 153 3.5 1.2

A10 200 200 170 230 153 0.4 03 4.0
All 100 100 25.5  50.0 2.5 2.0

Al2 100 100 25.5 477 2.5 3.5 0.7 01
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TABLE 1-continued
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Composition of feed 1 in % by weight pphm (parts per hundred monomers)

Monomer BMA-
compositions MMA S AN EHA BA EA HPMA GMA MaMol AMol AM AS Fl-1 Acac
A13 10.0 11.0 60.0 14.7 4.0 02 041
Al4 20.0 8.0 55.0 125 3.0 1.5
A1ls 26.0 13.0 57.0 3.0 1.0
Al6 15.0 13.0 68.0 3.0 1.0
A17 16.0 81.0 2.0 1.0

[0338] The amount of initiator sodium peroxidisulfate is
0.3 parts by weight, the emulsifier comprises 0.4 parts by
weight of Dowfax 2A1 (Dow) und 0.6 parts by weight of
Lumiten IRA (BASF AG), relating to 100 parts by weight of
the monomer composition of table 1.

[0339] Abbreviations:
[0340] MMA: methyl methacrylate
[0341] S: styrene
[0342] AN: acrylic nitril
[0343] EA: ethyl acrylate
[0344] EHA: 2-cthylhexylacrylate
[0345] BA: n-butyl acrylate
[0346] FI: copolymerizable benzophenone having an
acrylic group
[0347] GMA: glycidylmethacrylate
[0348] BMA-Acac: bitandiolmonoacrylate acetylacetate
[0349] Amol: N-methylol acrylamide
[0350] MAMol: N-methylol methacrylamide
[0351] HPMA: hydroxypropyl methacrylate
[0352] AS: acrylic acid
[0353] AM: acrylic amide
[0354] Dowfax 2A1:
HasCi \ / o
/ \(SO3Na
[0355] Lumiten IRA;
O O
H;7Cg—O CeHyy
SO3Na

Examples Al and A8

[0356] Aqueous polymer dispersions comprising FI-1
polymerizable photo initiator which is later useful as
crosslinking agent is a photo initiator of formula

RIO fo) R9

8
)]\/R

O O

[0357] wherein

[0358] R?®is an organic radical having from 1 to 30
carbon atoms,

[0359] R® is H or a methyl group, and

[0360] R is a phenyl group which is optionally
substituted or a C,- to C,-alkyl group.

[0361] Method

[0362] “Montpellier washing procedure” (as described in
the annex WHO PVC, Mar. 7, 2002 “Evaluation of wash
resistance of long-lasting insecticidal nets”): Net samples
(B) are washed individually in beakers containing 0.5 L
deionised water and 2 g/L soap (pH 10-11) at 30° C. in a
water bath shaken for 10 minutes in clean water at 155
movements per minute.

[0363] Since there are no industry norms for washing
procedures mimicking hand washes, we adapted a standard
laundry precess by using the IEC detergent test formulation
(which contains anionic, non-ionic detergents, zeolithes,
inorganic builder but omitting the bleaching system) for 30
min at 60° C. in metal vessels which are moved (tumbled)
and heated. This method imparts more severe conditions
than the hand wash relative to temperature, emulsifying and
dispersing effects but exerts probably less friction on the
nets.

[0364] Testing procedure: Two bioassays are used with 4
replicate tests done on each piece: the 3 min bioassay in
which there is forced contact at laboratory-reared Anopheles
mosquitoes with treated netting for 3 min and 24-h holding
period before scoring mortality (as “% mortality”); The
results are obtained using a plastic cone whose open basis
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was covered with the different bed net samples, 11 mosqui-
toes are introduced. After 3 min contact time with the treated
nets they are removed and their mortality rate and the
median time to knockdown (MTKD) bioassay in which
knockdown time is scored is determined after 24 h.

[0365] The MTKD is the time it takes for the middle
mosquito (the 6" mosquito of the 11 exposed) to be knocked
down.

[0366] Each sample is tested 4 times with 11 mosquitoes
each. A higher mortality rate usually corresponds with a
lower MTKD, indicating a faster action of the insecticide (or
the formulation used).

[0367] The long-established standard for ITN testing is
with the use of WHO cones (WHOPES 96.1): clear plastic
cone structures (1.1 cm diameter) with a flat flange around
the bottom edge and a hole at the apex. The general
procedure is to secure the cone to treated netting, flange side
to the net, and introduce 5 mosquitoes into the cone and the
hole plugged with cotton or a stopper. For inherent insecti-
cidal activity, the insects are left in the cone resting on the
netting for three minutes and then removed to a holding
container supplied with sugar water. Mosquitoes from four
cones are pooled to give 20 or more insects per holding
container. Knockdown (KD) data can then be collected from
the pooled mosquitoes at predetermined times out to
24-hours. For speed of knockdown, the mosquito can be left
in the cone and the time to KD recorded for each individual
mosquito until the 6'* of 11 insects (median) goes down.
Each KD mosquito is removed as it goes down to prevent
recounting that insect if it once again flies. All mosquitoes
are then held as described previously for a 24-hour KD
count.

[0368] The following series have been completed:
[0369] The following series have been completed:

[0370] i) Comparison of zero wash (samples A) and
one standard laundry process (samples C)

[0371] ii) Comparison of zero wash (samples A), one
Montpellier wash (samples B), and one standard
laundry process (samples C).

0372] iii) Comparison of three Montpellier washes
p p
(samples B) and three standard laundry processes
(samples D).

[0373] Results

[0374] Bioassay results are given for the following com-
positions given in table 2 for the not washed nets:

TABLE 2
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1. An insecticide composition for application to a textile
material or plastics material which composition comprises a
mixture including

a) at least one insecticide and/or at least one repellent as
component A, and

b1) at least one acrylic binder as component B1 obtain-
able by emulsion polymerisation of the following
components:

bla) n-butyl acrylate as component B1A,

b1b) at least one monomer of formula I as compo-
nent B1B

O

R? OR?

wherein

R*, R? and R? are independently selected from C;- to
C,o-alkyl which may be linear or branched; substituted
or unsubstituted aryl;

R* and R* may further be H;
except of R*=n-butyl, when R* and R* are H;

blc) at least one monomer of formula IT as component

B1C
an
R6
0, >T OH
RS N ¥
- \
H
R4
wherein

R*, R®, R® and R are independently selected from the
group consisting of H, C;- to C,,-alkyl which may be
linear or branched; substituted or unsubstituted aryl;

Insecticide Liquor

Composition concentration up-take Drying Curing

KD rate
after 60 min hours

Mortality
after 24

A17 Alpha- 100% 60 s at 2 minutes 100%
cypermethrine 200 110° C. at
mg/mm? = 0.7% 150° C.

on weight of netting

Untreated netting 0%

100%

1.0%
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b1d) optionally at least one momomer of formula IIT as
component B1D

(IIT)

wherein

R® and R® are independently selected from the group
consisting of H, C,- to C,,-alkyl which may be linear
or branched; substituted or unsubstituted aryl;

X is selected from the group consisting of H, OH, NH,,
OR™OH, glycidyl, hydroxypropyl,

—o0
\_VO
groups of the formula

ORIO

wherein

R is selected from the group consisting of C,- to
C,o-alkyl which may be branched or linear substituted
or unsubstituted aryl;

R™ is selected from the group consisting of C;- to
C,o-alkylene;

substituted or unsubstituted arylenes;

ble) further monomers which are copolymerizable

with the monomers mentioned above selected
from

blel) polar monomers as component B1E1; and/
or

ble2) non polar monomers as component B1E2;
and/or

b2) at least one polyurethane as component B2, obtain-
able by reaction of the following components:

b2a) at least one diisocyanate or polyisocyanate as
component B2A;

b2b) at least one diol, triol or polyol as component
B2B, preferably aliphatic, cycloaliphatic and/or
araliphatic diols having 2 to 14, preferably 4 to 10
carbon atoms, more preferably 1,6-hexanediol or
neopentyl glycol;
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b2c¢) optionally further components as component
B2C; and

b2d) optionally further additives as component B2D.

2. The insecticide composition as claimed in claim 1,

Wherein the acrylic binder is obtainable by emulsion poly-
merization of the following components;

bla) 10 to 90% by weight, preferably 15 to 80% by
weight, mone preferably 20 to 70% by weight of
component B1A:

blb) 10 to 90% by weight, preferably 12 to 85% by
weight, more preferably 15 to 65% by weight of
component B1B;

ble) 1 to 5% by weight of component B1C;

bld) 0 to 5% by weight, preferably 1 to 4% by weight
more preferably 0.2 to 3% by weight of component
B1D;

ble) further monomers which are copolymerizable with
the monomers menti oned above selected from

blel) 0 to 30% by weight, preferably 0 to 25% by
weight, more preferably 5 to 20% by weight of
component B1E1; and/or

ble2) 0 to 40% by weight, preferably 0 to 30% by
weight, more preferably 5 to 20% by weight of
component B1E2;

wherein the sum of the components B1A, B1B, B1C and
optionally B1D and BI1E is 100% by weight.
3. The insecticide composition as claimed in claim 1,
wherein the polyurethane is obtainable by reaction of the
following components:

b2a) 55 to 99% by weight, preferably 70 to 98% by
weight, more preferably 75 to 90 by weight based on
the polyurethane of component B2A;

b2b) 10 to 90% by weight, preferably 12 to 85% by
weight, more preferably 15 to 65% by weight based an
the polyurethane of component B2B;

blc) 0 to 10% by weight, preferably 0.1 to 5% by weight,
more preferably 1 to 5% by weight based on the
polyurethane of component B2C; and

b1d) 0 to 10% by weight, preferably 0.1 to 5% by weight,
more preferably 0.5 to 5% of component B2D;

whereln the sum of the components B2A, B2B, optionally
B2C and optionally B2D is 100% by weight
4. The insecticide composition as claimed in claim 1,
wherein the insecticide is selected from

pyrethroid compounds such as

Ethofenprox: 2-(4-ethoxyphenyl)-2-methylpropyl-3-phe-
noxybenzyl ether,

Fenvalerate: (RS)-alpha-cyano-3-phenoxybenzyl (RS)-2-
(4-chlorophenyl)-3 methylbutyrate,

Esfenvalerate: (S)-alpha-cyano-3-phenoxybenzyl (S)-2-
(4-chlorophenyl)-3-methylbuty-rate,

Fenpropathrin: (RS)-alpha-cyano-3-phenoxybenzyl 2,2,3,
3-tetramethylcyclopropane-carboxylate,
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Cypermethrin: (RS)-alpha-cyano-3-phenoxybenzyl
(1RS)-cis, trans-3-(2,2-dichlorovinyl)-2,2-dimethylcy-
clopropanecarboxylate, alpha-Cypermethrin,

Permethrin: 3-phenoxybenzyl (1RS)-cis, trans-3-(2,2-
dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate,

Cyhalothrin:  (RS)-alpha-cyano-3-phenoxybenzyl (Z)-
(1RS)-cis-3-(2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-
dimethyleyclopro panecarboxylate,

Deltamethrin: (S)-alpha-cyano-3-phenoxybenzyl (1R)-
cis-3-(2,2-dibromovinyl)-2,2-dimethylcyclopropan-
ecarboxylate,

Cycloprothrin: (RS)-alpha-cyano-3-phenoxybenzyl (RS)-
2,2-dichloro-1-(4-ethoxyphenyl)cyclopropanecar-
boxylate,

Fluvalinate: alpha-cyano-3-phenoxybenzyl N-(2-chloro-
alpha, alpha, alpha, alpha-trifluoro-p-tolyl)-D-valinate,

Bifenthrin:  2-methylbiphenyl-3-ylmethyl)O(Z)-(1RS)-
cis-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dim-
ethylcyclopropanecarboxylate,

2-methyl-2-(4-bromodifluoromethoxyphenyl)propyl
(3-phenoxybenzyl)ether,

Tralomethrin; (S)-alpha-cyano-3-phenoxybenzyl (1R-
cis)3((1RS)(1',2',2',2'-tetrabromoethyl))-2,2-dimethyl-
cyclopropanecarboxylate,

Silafluofen: 4-ethoxyphenyl(3-(4fluoro-
3phenoxyphenyl)propyl }dimethylsilane,

D-fenothrin: 3-phenoxybenzyl (1R)-cis, trans)-chrysan-
themate,

Cyphenothrin: (RS)-alpha-cyano-3-phenoxybenzyl (1R-
cis, trans)-chrysanthemate, D-resmethrin: 5-benzyl-3-
furylmethyl (1R-cis, trans)-chrysanthemate,

Acrinathrin: ~ (S)-alpha-cyano-3-phenoxybenzyl  (1R-
cis(Z))-2,2-dimethyl-3-(ox0-3-(1,1,1,3,3,3-hexafluoro-
propyloxy)propenyl(cyclopropanecarboxylate,
Cyfluthrin: (RS)-alpha-cyano-4-fluoro-3-phenoxybenzyl
3-(2,2dichlorovinyl)-2,2-dimethylcyclopropanecar-
boxylate,

Tefluthrin:  2,3,5,6-tetrafluoro-4-methylbenzyl (1RS-cis
(Z))-3-(2-chloro-3,3,3-trifluoro-prop-1-enyl)-2,2-dim-
ethylcyclopropanecarboxylate,

Transfluthrin: 2,3,5,6-tetrafluorobenzyl (1R-trans)-3-(2,2-
dichlorovinyl)-2,2-dimethyl-cyclopropanecarboxylate,

Tetramethrin: 3,4,5,6-tetrahydrophthalimidomethyl
(1RS)-cis, trans-chrysanthemate,

Allethrin:  (RS)-3-allyl-2-methyl-4-oxocyclopent-2-enyl
(1RS)-cis, trans-chrysanthemate,

Prallethrin: (S)-2-methyl-4-ox0-3-(2-propynyl)cyclo-
pent-2-enyl (1R)-cis, trans-chrysanthemate,

Empenthrin: (RS)-1-ethynyl-2-methyl-2-pentenyl (1R)-
cis, trans-chrysanthemate,

Imiprothrin: 2,5-dioxo-3-(prop-2-ynyl)imidazolidin-1-yl-
methyl (1R)-cis, trans-2,2-dimethyl-3-(2-methyl-1-
propenyl)-cyclopropanecarboxylate,
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D-flamethrin:  5-(2-propynyl)-furfuryl (1R)-cis, trans-
chrysanthemate, and 5-(2-propynyDfurfuryl 2,2,3,3-
tetramethylcyclopropanecarboxylate;

Carbamate compounds such as

Alanycarb:  S-methyl-N[[N-methyl-N{N-benzyl-N(2-
ethoxy-carbonylethyl)amino-thio Jcarbamoyl]thioace-
timidate,

Bendiocarb: 2,2-dimethyl-1,3-benzodioxol-4-yl-methyl-
carbamate),

Carbaryl(1-naphthyl N-methylcarbamate,
Isoprocarb: 2-(1-methylethyl)phenyl methylcarbamate,

Carbosulfan: 2,3 dihydro-2,2-dimethyl-7-benzofuranyl
[(dibutylamino)thio Jmethylcarbamate,

Fenoxycarb: Ethyl[2-(4-phenoxyphenoxy)ethyl]carbam-
ate,

Indoxacarb: Methyl-7-chloro-22,3,4°,5tetrahydro-2
[methoxycarbonyl (-4-trifluoromethoxyphenyl)]

Propoxur 2-isopropyloxyphenol methylcarbamate,

Pirimicarb:  2-dimethylamino-5,6-dimethyl-4-pyrimidi-
nyl-dimethylcarbamate,

Thiodiocarb: Dimethyl N,N'(thiobis((methyl-imino)car-
bonoyloxy)bisethanimidiothioate),

Methomyl: S-methyl N-((methylcarbamoyl)oxy)thioac-
etamidate,

Ethiofencarb:  2-((ethylthio)methyl)phenyl methylcar-
bamate,

Fenothiocarb; S-(4-phenoxybutyl)-N,N-dimethyl thiocar-
bamate,

Cartap: S,S'-(2-5 dimethylamino)trimethylene)bis (thio-
carbamate)hydrochloride,

Fenobucarb: 2-sec-butylphenylmethyl carbamate,
XMC: 3,5-dimethylphenyl-methyl carbamate,
Xylylcarb: 3,4-dimethylphenylmethylcarbamate,
organophosphorous compounds such as

Fenitrothion: 0,0-dimethyl O-(4nitro-m-tolyl)phospho-
rothiote,

Diazinon: 0O,0-diethyl-O-(2-isopropyl-6-methyl-4-pyri-
midinyl)phosphorothioate,

Pyridaphenthion: O-(1,6-dihydro-6-oxo-1-phenylpyrazi-
din-3-yl) 0,0-diethyl phosphorothioate,

Pirimiphos-Etyl: O,0-diethyl O-(2-(diethylamino)6-me-
thyl-pyrimidinyl)phosphorothioate, ~ Pirimiphos-Me-
thyl: O-[2-(diethylamino)-6-methyl-4-pyrimidiny1]O,
O-dimethyl phosphorothioate,

Etrimphos: 0-6-ethoxy-2-ethyl-pyrimidin-4-yl-O,0-dim-
ethyl-phosphorothioate,

Fenthion: 0,0-dimethyl-O-[3-methyl-4-methylthio)phe-
nyl phosphorothioate,

Phoxim: 2-(diethoxyphosphinothoyloxyimino)-2-pheny-
lacetonitrile,
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Chlorpyrifos: 0,0-diethyl-O+(3,5,6-trichloro-2-pyri-
nyl)phosphorothioate,

Chloropyriphosmethyl: 0,0-dimethyl,
trichloro-2-pyridinyl)phosphorothioate,

0-(3,5,6-

Cyanophos: 0,0-dimethyl O-(4 cyanophenyl)phospho-
rothioate,

Pyraclofos: (R,S)[4-chlorophenyl)-pyrazolyl-4-yl]-ethyl-
S-n-propyl phosphorothioate,

Acephate: O,S-dimethyl acetylphosphoroamidothioate,

Azamethiphos: S-(6-chloro-2,3-dihydro-oxo-1,3-oxazolo
[4,5-b]pyridine-3ylmethyl phosphorothioate,

Malathion: O,0-dimethyl phosphorodithioate ester of
diethyl mercaptosuccinate,

Temephos: (0,0'(thiodi-4-1-phenylene) 0,0,0,0-tetram-
ethyl phosphorodithioate,

Dimethoate: ((O,0-dimethyl S-(n-methylcarbamoyleth-
yl)phosphorodithioate,

Formothion: S[2-formylmethylamino]-2-oxoethyl]-O,0-
dimethyl phosphorodithioate,

Phenthoate: O,0-dimethyl S-(alpha ethoxycarbonylben-
zal)-phosphorodithioate;

Insecticides with a sterilising effect on adult mosquitoes
such as

1-(alfa-(chloro-alpha-cyclopropylbenzylidenamino-oxy)-
p-tolyD)-3-(2,6-difluorobenzoyl)urea,

Diflubenzuron: N-(((3,5-dichloro-4-(1,1,2,2-tetraflouro-
ethoxy)phenylamino)carbonyl)2,6 difluoro benzamid,

Triflumuron: 2-Chloro-N-(((4-(triflouromethoxy)phe-
nyl)-amino-)carbonyl)benzamide, or a triazin such as
N-cyclopropy-1,3,5-triazine-2,4,6-triamin; and

a-cyano-3-phenophenoxybenzyl-3-(2-chloro-3,3,3-trif-
luoroprop-1-enyl)-2,2-dimethylcyclopropane carboxy-
late, as a 1:1 mixture of (Z)-(1R,3R), R-ester and
(Z2)-(18,3S), S-ester;

Lambda-cyhalothrine:

a-cyano-3-phenoxybenzyl-3-(2chloro-3,3,3-trifluoro-
prop-1-enyl)-2,2-dimethylcyclopropane  carboxylate,
as a 1:1 mixture of (Z)-(1R,3R), R-ester and (Z)-(1S,
3S), S-ester;

the repellent is selected from N,N-Diethyl-meta-tolua-
mide (DEET), N,N-diethylphenylacetamide (DEPA),
1-(3-cyclohexan-1-yl-carbonyl)-2-methylpiperine,
(2-hydroxymethylcyclohexyl) acetic acid lactone,
2-ethyl-1,3-hexandiol, indalone, Methylneodecana-
mide (MNDA), a pyrethroid not used for insect control
such as {(+/-)-3-allyl-2-methyl-4-oxocyclopent-2-(+/-
Jenyl-(+/-)trans-chrysantemate (Esbiothrin), a repel-
lent derived from or identical with plant extracts like
limonene, eugenol, (+)-Eucamalol (1), (-)-1-epi-euca-
malol or crude plant extracts from plants like Fucalyp-
tus maculata, Vitex rotundifolia, Cymbopogan martinii,
Cymbopogan citratus (lemon grass),Cymopogan nart-
dus (citronella).
5. The insecticide composition as claimed in any of claims
1 to 4, wherein the particle size of the insecticide and/or
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repellent is from 50 nm to 20 um, preferably 50 nm to 8 um,
more preferably 50 nm to 4 um, most preferably 50 nm to
500 nm.

6. The insecticide composition as claimed in claim 1,
further comprising one or more component selected from
water, preservatives, detergents, stabilizers, agents having
UV-protecting properties, optical brighteners, spreading
agents, anti-migrating agents, foam-forming agents, wetting
agents, anti-soiling agents, thickeners, further biozides, plas-
ticizers, adhesive agents, pigments and dyestuffs.

7. The insecticide composition as claimed in claim 1
comprising from about 0.001 to 95% by weight of the
insecticide and/or repellent.

8. The insecticide-composition as claimed in claim 1
which is provided as a kit for impregnation by the end-user.

9. The insecticide composition as claimed in claim 7
wherein the composition in the kit is adapted for preparing
a solution or emulsion by adding water.

10. An impregnated textile material or plastics material
for insect killing and/or repellence of an insect comprising

a) at least one insecticide and/or at least one repellent, and
b1) at least one acrylic binder as claimed in claim 1;
and/or

b2) at least one polyurethane as claimed in claim 1.

11. The impregnated textile material or plastics material
as claimed in claim 9 comprising an insecticide and/or
repellent as defined in claim 4.

12. The impregnated textile material or plastics material
as claimed in claim 9 further comprising one or more
components selected from preservatives, detergents, stabi-
lizers, agents having UV-protecting properties, optical
brighteners, spreading agents, anti-migrating agents, foam-
forming agents, wetting agents, anti-soiling agents, thick-
eners, further biocides, plasticizers, adhesive agents, pig-
ments and dyestuffs.

13. The impregnated textile material or plastics material
as claimed in claim 9 comprising from about 0.001 to 10%
by weight of the weight of thetextile material or plastics
material of at least one insecticide and/or at least one
repellent.

14. A process for impregnation of a textile material or
plastics material comprising the steps

i) forming an aqueous formulation comprising at least one
insecticide and/or at least one repellent and at least one
acrylic binder and/or at least one polyurethane as
defined in the present invention and optionally further
ingredients;

ii) applying the aqueous formulation to the textile material
or plastics material by

iia) passing the textile material or plastics material
through the aqueous formulation; p2 or

iib) bringing the textile material or plastics material in
contact with a roller that is partly or fully dipped into
the aqueous formulation and drawing the aqueous
formulation to the side of the textile material or
plastics material in contact with the roller;

or

iic) double-side coating of the textile material or plas-
tics material
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or

iid) spraying the aqueous formulation onto the textile
material or plastics material;

or

iie) applying the aqueous formulation in form of a
foam,;

or

iif) submerging the textile material or plastics material
into the aqueous formulation;

or

iig) brushing the aqueous formulation onto or into the
textile material or plastics material;

or

iih) pouring the aqueous formulation onto the textile
material or plastics material;

iii) optionally removing surplus aqueous formulation; and

iv) drying and/or curing the textile material or plastics

material.

15. The process as claimed in claim 13, wherein step iia)
is carried out by completely submerging the textile material
or plastics material in the aqueous formulation either in a
trough containing the aqueous formulation or passing the
textile material or plastics material through the aqueous
formulation which is held between two horizontally oriented
rollers.

16. The process as claimed in claim 13, wherein the
insecticide and/or repellent is an insecticide and/or repellent
as defined in claim 4.

17. The process as claimed in claim 13, wherein the
aqueous formulation further comprises one or more ingre-
dients selected from the group consisting of detergents,
stabilizers, agents having UV-protecting properties, optical
brighteners, spreading agents, anti-migrating agents, preser-
vatives, foam-forming agents, wetting agents, thickeners,
further biozides, plasticizers, adhesive agents, anti-soiling
agents, pigments and dyestuffs.

18. The process as claimed in claim 13 wherein the
impregnating composition is provided as a kit for impreg-
nation by the end-user.

19. The process as claimed in claim 13, wherein the dying
of the textile material or plastics material is carried out
simultaneously with the impregnation of the textile material
or plastics material, wherein an aqueous formulation is
formed further comprising at least one dyestuff and/or at
least one pigment.

20. A process for coating a textile material or plastics
material by applying a composition comprising at least one
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insecticide and/or at least one repellent and at least one
acrylic binder as defined in claim 1 and/or at least one
polyurethane as defined in claim 1 to the textile material or
plastics material.

21. The process as claimed in claim 19, wherein the
composition further comprises one or more ingredients
selected from the group consisting of detergents, stabilizers,
agents having UV-protecting properties, optical brighteners,
spreading agents, anti-migrating agents, preservatives,
foam-forming agents, anti-soiling agents, wetting agents,
thickeners, further biozides, plasticizers, adhesive agents,
pigments and dyestuffs.

22. An exhaust process for impregnation of a textile
material or plastics material comprising the steps

i) placing the textile material or plastics material in an
aqueous bath optionally comprising further additives
contained in a pressure-proof vessel;

ii) adding an aqueous formulation comprising at least one
insecticide and/or repellent;

iii) heating the aqueous bath to a temperature of 100 to
140° C. and keeping the temperature for 20 to 120
minutes;

and

iv) cooling and draining the bath, and rinsing and drying

the impregnated textile material or plastics material.

23. The process as claimed in claim 21, wherein the
aqueous bath comprises as further additives one or more
components selected from preservatives, detergents, fillers,
impact modifiers, anti-fogging agents, blowing agents, clari-
fiers, nucleating agents, coupling agents, conductivity-en-
hancing agents (antistats), stabilizers such as anti-oxidants,
carbon and oxygen radical scavengers and peroxide decom-
posing agents and the like, flame retardants, mould release
agents, agents having UV protecting properties, optical
brighteners, spreading agents, anti-blocking agents, anti-
migrating agents, foam-forming agents, anti-soiling agents,
thickeners, further biocides, wetting agents, plasticizers and
film forming agents, adhesive or anti-adhesive agents, opti-
cal brightening (fluorescent whitening) agents, pigments and
dyestuff.

24. The process as claimed in claim 21, wherein the
aqueous formulation comprising at least one insecticide
and/or repellent comprises 0.1 to 45% by weight of water,
based on the total of the components in the insecticide
except of water.

25. Impregnated textile material or plastics material
obtainable by an exhaust process as claimed in claim 21.



