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COMPOSITIONS FOR ENHANCED ACARICIDAL ACTIVITY

BACKGROUND OF THE INVENTION

Field of the Invention: The present invention relates to compositions

for controlling certain parasitic insects, and acarids by means of a
combination of pyrethroids and nicotinyl compounds. More specifically,
the invention relates to compositions comprising a combination of
pyrethroids and chloronicotinyl compounds, which produce enhanced
activity against acarids, particularly ticks and mites on mammals, and on
premises.

Brief Description of the Prior Art; Of particular interest here are

compositions that are effective against insects such as fleas and acarids
such as ticks and mites. Pyrethroids are known to be useful against
acarids. lllustratively, U.S. Patent 5,236,954 discloses a liquid phase
composition of a pyrethroid in concentrations greater than 50% w/w that
may be used as basis for other pyrethroid-containing formulations in
physical phases other than the liquid phase and methods of using the
same as parasiticides. Also, nicotinyl compounds, particularly
chloronicotinyl, are known to be effective against fleas. PCT application
WO 93/24 002 discloses that certain 1-[N-(halo-3-pyridylmethyl)]-N-
methylamino-1-alkylamino-2-nitroethylene derivatives are suitable for
systemic use against fleas in domestic animals. U.S. Patent 6,001,858,
discloses the dermal application of chloronicotinyl compounds, which are
particularly suitable for control of parasitic insects such as fleas, lice or
flies on animals.

It was, however, not known whether the addition of pyrethroids to
nicotinyl compounds would enhance the activity of the pyrethroids without
adversely affecting the activity of the latter against fleas. Surprisingly, the
combination of the pyrethroids and nicotinyl compounds has been found to
produce enhanced acaricidal activity as well as maintain continued

excellent activity against fleas.
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SUMMARY OF THE INVENTION

In accordance with the foregoing, the present invention

encompasses a composition for controlling parasitic insects and acarids
containing a combination of bactive ingredients comprising pyrethroids and
nicotinyl compounds. The composition is particularly suitable for dermal
control of parasitic acarids and insects, particularly ticks, mites and fleas
on mammals, as well, as premise control of fleas, ticks and mites and
other susceptible insects. By the term " control” or "controlling” herein is
meant rendering the insects and acarids innocuous, preferably by killing
the insect and acarids to the extent that at least 80% die within days, and
preferably within 2 days of application. In the preferred embodiment, the
treated target is infested with insects andfor acarids. By the term
combination is meant a regimen ofapplyihg the two active ingredients,
either together or separately but concurrently.

In the presently preferred embodiment, the invention encompasses
a composition comprising a combination of permethrin and imidacloprid. it
has been found that the combination of these active ingredients produces
a synergistic effect of significantly enhancing onset of activity (controf)
against acarids such as ticks and mites, and long-term activity (control)
against ticks and fleas. This is rather unexpected because imidacloprid or
permethrin alone generally has limited activity against acarids such as
ticks and mites, and permethrin alone, generally, has limited and short
duration of activity against fleas. Surprisingly, imidacloprid in combination
with permethrin has been found to significantly enhance the kil activity
against these parasites, and thus provides excellent control. Moreover, in
the use of the combination against fleas, imidacloprid activity has not been

negatively affected by the permethrin. The invention is described more
fully hereunder.
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As now claimed according to one aspect, the present invention provides use of a
combination of a pyrethroid and a nicotinyl compound for the preparation of a product for

the control of parasitic acarids on animals.

DETAILED DESCRIPTION OF THE INVENTION
As'set forth above, the invention relates to a composition
comprising a combination of pyrethroids and chloronicotinyl compounds in

effective concentrations to provide enhanced acaricidal activity without
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producing a detrimental effect on the activity of nicotinyl compounds on

fleas. Pyrethroid insecticides including such compounds as permethrin,
cyfluthrin, flumethrin and fenvalerate are mare stable synthetic analogues
of the naturally occurring pyrethrins. Pyréthroids bind to the membrane
receptors along the nerve axon, causing prolonged opening of the sadium
channels, resulting in prolonged depolarization, repetitive nerve firing and
synaptic disturbances leading to hyperexcitatory symptons. Nicotinyl
compounds have a distinct made of action with biological activities that are
different anatomically and physiologically from the pyrethoids. They bind to
the nicotinergic receptors in the post-synaptic nerve region, which
prevents acetylcholine chemical transmitter of signals between nerves

- from binding and transmitting signals. Reportedly, the chloronicotinyl

compounds are more specific than pyrethroids for the binding sites on
insect nerves than acarids or vertebrtates.

Without being bound to any particular theory of the invention, it is
believed that the nicotinyl compounds do not bind to sufficient number of
receptor sites on acarid post-synaptic nerve locations to provide activity.
The chloronicotinyl compounds are, therefore, ineffective or only
marginally active against ticks and mites.

Surprisingly, the combination of a pyrethroid and a chloronicotinyi
insecticide provides enhanced activity against ticks and mites, while
maintaining the activity of chloronicotinyl compounds against fleas. The
enhanced activity is most notable when the two compounds are first
applied producing a faster kill of acarids than permethrin alone and then
again at the end of the effective treatment duration when the effects of the
pyrethroid alone begins to decline.

lllustrative but non-limiting examples of pyrethroids are permethrin,
phenthrin, cypermethrin, cyhalothrin, lambda cyhalothrin, cyfluthrin,
cyphenothrin, tralomethrin, tralocythrin, deltamethrin, slubalinate,
fluvalinate, flumethrin and fenvalerate. Preferred herein is permethrin,
[(3-phenoxy-phenyl)methyl-3-92,2-dichloroviny!)-2,2-dimethlycyclo-
propanecarboxylate].

6-
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Chloronicotinyl compounds are known, for example, from European
Offenlegungsschriften (European Published Applications) Nos. 580 553,
464 830, 428 941, 425 978, 386 565, 383 091, 375 907, 364 844, 315 826,
259 738, 254 859, 235 725, 212 600, 192 060, 163 855, 154 178, 136 636,
303 570, 302 833, 306 696, 189 972, 455 000, 135 956, 471 372, 302 389;
German Offen-legungsschriften (German Published Specifications) Nos. 3
639 877, 3 712 307; Japanese Offenlegungs-schriften (Japanese
Published Applications) Nos. 03 220 176, 02 207 083, 63 307 857, 63 287
764,03 246 283, 04 9371, 03 279 359, 03 255 072, U.S. Patents
5,034,524, 4,948,798, 4,918,086, 5,039,686 and 5,034,404; PCT
Applications Nos. WO 91/17 659, 91/4965; French Application No. 2 611
114; and Brazilian Application No. 88 03 621. The compounds described
in these publications and their preparation are hereby expressly

incorporated herein by reference.

These compounds can be advantageously represented by the
general formula (1)

A
N @
G 0,
X—E
in which
R represents, hydrogen, optionally, substituted radicals from acyl,
alkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl;
A represents a monofunctional group from hydrogen, acyl, alkyl, aryl,
or represents a bifunctional group which is linked fo the radical Z;
represents an electron-withdrawing radical;
X represents the radicals -CH= or =N-, it being possible for the radical
-CH= instead of an H atom to be linked to the radical Z;

Z represents a monofunctional group from alkyl, -O-R, -S-R,

m

—N R

R
or represents a bifunctional group which is linked to the radical A or

to the radical X.
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Particularly preferred compounds of the formula (1) are those in
which the radicals have the following meaning:

R represents hydrogen and represents optionally substituted radicals
from acyl, alkyl, aryl, aralkyl, heteroaryl, heteroarylalkyl.

Acyl radicals which may be mentioned are formyl, alkylcarbonyl,
arylcarbonyl, alkylsulfonyl, arylsulfonyl, (alkyl)-(ary!)-phosphoryl, which
may in turn be substituted.

As alkyl there may be mentioned C.ip-alkyl, especially Ci.s-
alkyl, specifically methyl, ethyl, i-propyl, sec- or t-butyl, which may in turn
be substituted.

As aryl there may be mentioned pheny! or naphthyl, especially
phenyl.

As aralkyl there may be mentioned phenylmethyl or phenethyl.

As heteroaryl there may be mentioned heteroaryl having up to 10
ring atoms and N, O or S, especially N, as hetero atoms. Specifically there
may be mentioned thienyl, furyl, thiazolyl, imidazolyl, pyridyl and benzo-
thiazolyl.

As heteroarylalkyl there may be mentioned heteroarylmethyl or
heteroarylethyl having up to 6 ring atoms and N, O or S, especially N, as
hetero atoms.

Substituents which may be listed by way of example and preference
are:

alkyl having preferably 1 to 4, in particular 1 or 2 carbon atoms,

such as methyl, ethyl, n- and i-propyl and n-, i- and t-butyl; alkoxy

having preferably 1 to 4, in particular 1 or 2 carbon atoms, such as
methoxy, ethoxy, n- and i-propyloxy and n-, i- and t-butyloxy;
alkylthio having preferably 1 to 4, in particular 1 or 2 carbon atoms,
such as methylthio, ethylthio, n- and i-propylthio and n-, i- and -

butyithio; halogenoalkyl having preferably 1 to 4, in particular 1 or 2

carbon atoms and preferably 1 to 5, in particular 1 to 3 halogen

atoms, the halogen atoms being identical or different and being
preferably fluorine, chlorine or bromine, especially fluorine, such as

-8-
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trifluoromethyl; hydroxyl; halogen, preferably fluorine, chlorine,

bromine and iodine, especially fluorine, chlorine and bromine;

cyano; nitro; amino; monoalkyl- and dialkylamino having preferably

1 to 4, in particular 1 or 2 carbon étoms per alkyl group, such as

methylamino, methyl-ethyl-amino, n- and i-propylamino and methyl-

fi-butylamino; carboxyl; carbalkoxy having preferably 2 to 4, in
particular 2 or 3 carbon atoms, such as carbomethoxy and

carboethoxy; sulpho (-SO3H); alkylsulfonyl having preferably 1 to 4,

in particular 1 or 2 carbon atoms, such as methylsulfonyl and

ethylsulfonyl; arylsulfonyl having preferably 6 or 10 aryl carbon
atoms, suich as phenylsulfonyl, and also heteroarylamino and
heteroarylalkylamine such as chloropyridylamino and chloropyridyl-
methylamino.

A particularly preferably represents hydrogen and represents
optionally substituted radicais from acyl, alkyl or aryl, which preferably
have the meanings given for R. A additionally represents a bifunctional
group. There may be mentioned optionally substituted alkylene having 1-4,
in particular 1-2 C atoms, substituents which may be mentioned being the
substituents listed earlier above, and it being possible for the alkylene
groups to be interrupted by hetero atoms from the group consisting of N, O
orS.

A and Z may, together with the atoms to which they are attached,
form a saturated or unsaturated heterocyclic ring. The heterocyclic ring
can contain a further 1 or 2 identical or different hetero atoms and/or
hetero groups. Hetero atoms are preferably oxygen, sulfur or nitrogen, and
hetero groups are preferably N-alkyl, where the alkyl in the N-alkyl group
preferably contains 1 to 4, in particular 1 or 2 carbon atoms. As alkyl there
may be mentioned methyl, ethyl, n- and i-propyl and n-, i~ and t-butyl. The
heterocyclic ring contains 5 to 7, preferably 5 or 6 ring members.

Examples of the heterocyclic ring which may be mentioned are

imidazolidine, pyrrolidine, piperidine, piperazine, hekamethyleneimine,
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hexahydro-1,3,5-triazine, hexahydrooxodiazine and morpholine, each of

which may optionally be substituted, preferably by methyl.

E

represents an electron-withdrawing radical, in which context
particular mention may be made of NO,, CN and halogenoalkyl-
carbonyl such as 1,5-halogeno-Cs.4-carbonyl, especially COCFs.
represents -CH= or -N=

represents optionally substituted radicals alkyl, -OR, -SR or -NRR,
where R and the substituents preferably have the meaning given
abhove.

can form, apart from the above-mentioned ring, and together with
the atom to which it is attached and with the radical =C-

instead of X, a saturated or unsaturated heterocyclic ring. The
heterocydlic ring can contain a further 1 or 2 identical or different
hetero atoms and/or groups. The hetero atoms are preferably
oxygen, sulfur or nitrogen, and the hetero groups are preferably N-
alkyl, in which case the alky! or N-alkyl group preferably contains 1
to 4, in particular 1 or 2 carbon atoms. As alkyl there may be
mentioned methyl, ethyl, n- and i-propyl and n-, i- and t-butyl. The
heterocyclic ring contains 5 to 7, preferably 5 or 6 ring members.
Examples of the heterocyclic ring which may be mentioned are

pyrrolidine, piperidine, piperazine, hexamethyleneimine, morpholine and

N-methylpiperazine.

Particularly preferred are compounds of the general formulae (I1)

and (1l1):

Subst.

- (A)
\<t/>—(CH2)n -
N AN

c—@
l

—E m,

X

-10-
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Subst. Nt- I
S

W
0NN
c—@
Il
Xx—E (1,
in which
n represents 1 or 2,

Subst. represents one of the ahove-listed substituents, especially halogen,
very particularly chlorine,
A, Z, X and E have the meanings given above,

Specifically, the following compounds may be mentioned:

- CHs
C|~®—CH2— \H/NH CIOCHQ— N:[(NHZ
- _
N
“NO,

N\No2
G
~ o
CIGCHZ— N_ S N\ NN —CH;
<, T
\ S

0
/ H OC,H
Cl—(}CHz—— et . OCas
N l I DS—CH-Cohs
CN “NO,

CH,

/C2H5
C1~(/N_:\>—CH2— I\QJH Cl—@CHZ— NTNHCHS

N—NO.
N\CN 2
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D

Hs
CI@C Ho— N _NH Cl‘</_:\>—CH2— iTN(CHg)z
N= N=

CH CH—NO,
10 NO,
. i\
CI—(/_:\>—CHZ— N_ _NH CI@—CHQ— No__N(CHy),
15 N— N= \ﬂ/
" N—NO,
\NOZ <|3Hs
CJ~(/j\>vCH2— N_ _NH CI@CHZ—-— N_ _N(CHa),
N= \[ N= T
. i N—NO»
NO,
o
0 Nr 7\1—H
S——CHy—
Y N D I I
25 2N N—H \ N NO
— — 2
N h N
N—NO,
T
Ha
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H
?2 5 Cst ?Ha
Cl—O—CHz——N —C—NHCH;8 Cl—@—cm— N. _N—CHs
- - c
N I N i
CH_ N
NO, \CN
m S CH,— N_ N
SN o ‘ g
T N N
oH NO,
II\]OZ
§—r—GH— No,_NH
HsC ‘ T
g N NH CI—<\N du_
QH NO2
NO,
o NH\X\IHCHs
o4 ] l
N N
NO,

In the method of preparing the composition of the invention, the
active ingredients can be combined in any convenient manner such as in
an aqueous solution, suspension or emuision or solid matrices such as ear
tags or collars. Preferably, both active ingredients are soluble in one or
more solvents used in the formulation. The active ingredients may be
combined by mixing with extenders such as liquid solvents, pressurized
liquified gases and/or solid carriers, optionally with the use of surfactants.

The concentration of the active ingredients in the compaosition or
formulation is such as is effective to control the parasitic insects or acarids.
The particular concentration would depend on the form of the formulation

and the method of application. Typically, the pyrethroid can be present in
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concentrations of from 0.1% to 60% wiw depending on the use (premise or

dermal application on mammals) and preferably from 40% to 60% (w/w)
for dermal application to mammals. The nicotinyl compounds can be
present in concentrations of 0.001% to 60% (w/w) depending on the use
(premise or dermal application on mammals) and preferably from 0.1% to
25% (w/w) for dermal application on mammals. Most preferably, the
composition comprises at least 40% (w/w) permethrin and 8-10% (w/w)
imidacloprid. Preparations which are diluted before use contain the active
substance in concentrations of from 0.1% (w/w) to 90% (w/w). For dermal
application to animals, the formulation preferably contains from 0.1% (w/w)
to 25% (wiw), preferably fram 5% (w/w) to 20% (w/w). Given the
teachings herein, it will be within the purview of the skilled artisan to select
the type and concentration of pyrethroids that are not toxic to mammals,
particularly cats.

Solvents useful herein can be selected from the group consisting of
but not limited to water, oils, pyrrolidones, alcohols and cyclic carbonates;
optionally with co-solvents from similar groups. Preferred cils include light
mineral oil and vegetable oils. Preferred pyrrolidones include but are not
limited to N-methy! pyrrolidone. Preferred alcohols include but are not
limited to aromatic or aliphatic alcohols such as glycols, benzyl alcohol,
isopropanol, ethanol, diethylene glycol, propylene glycol, 2-octyl-1-
dodecanol and tetrahydrofurfuryl alcohol. They are present in a
concentration of at least 0.01 to 95% by weight, preferably from 1 to 30%
by weight, particularly preferably from 1 to 20% by weight, Preferred cyclic
carbonates are ethylene carbonate and propylene carbonate. Particular
preferred is propylene carbonate which can be present in a concentration
of from 2.5 to 99.9999% by weight, preferably from 7.5 to 90% by weight,
particularly preferably from 10 to 90% by weight.

Suitable further auxiliaries are: preservatives such as benzyl alcohol
(not required if already present as solvent), trichlorobutanol, p-hydroxy-
benzoic esters, n-butanol, piperony! butoxide and water as solubility

enhancer. They are present in a concentration of from 0 to 15% by weight,
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preferably from 2.5 to 12.5% by weight, particularly from 2.5 to 10.0% by
weight. The sum of active compounds, solvents and auxiliaries has to be
100% by weight.

Thickeners are, for example, inorganic thickeners such as
bentonites, colloidal silicic acid, aluminum monostearate, organic
thickeners such as cellulose derivatives, polyvinyl alcohals,
polyvinylpyrrolidones and copolymers thereof, acrylates and
methacrylates.

Colorants useful herein are those approved for use in drugs which
may be dissolved or suspended.

Spreading agents include but are not limited to oils such as di-2-
ethylhexyl adipate, isopropyl myristate, dipropylene glycol pelargonate,
cyclic and acyclic silicone oils such as dimeticones and also co- and
terpolymers thereof with ethylene oxide, propylene oxide and formalin,
fatty acid esters, triglycerides and fatty alcohols.

Antioxidants are, for example, sulfites or metabisulfites such as
potassium metabisulfite, ascorbic acid, butylated hydroxytoluene,
butylated hydroxyanisole, tocopherol. Light stabilizers are, for example,
substances from the class of the benzophenones or Novantisol acid.
Adhesives are, for example, polymeric thickeners, for example, cellulose
derivatives, starch derivatives, polyacrylates, naturally occurring polymers
such as alginates and gelatin.

Auxiliaries are also emulsifiers such as nonionic surfactants, for
example polyoxyethylated castor oil, polyoxyethylated sorbitan
monooleate, sorbitan monostearate, glycerol monostearate, polyoxyethy!
stearate, alkylphenol polyglycol ethers; ampholytic surfactants such as
disodium N-lauryl-B-iminodipropicnate or lecithin; anionic surfactants such
as sodium lauryl sulfate, fatty alcohol ether sulfates, mono/diatkyl-
polyglycol ether orthophosphoric ester monoethanolamine sait; and
cationic surfactants such as cetyltrimethylammonium chloride.

While being of low toxicity to warm-blooded species, the

formulations according to the invention are suitable for the control of
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parasitic insects which are encountered on premises, and animals

including dogs, cats, horses, cattle, swine, sheep and humans. They are
active against all or individual stages of development of the pests and
against resistant and normally sensitive species of the pests.

In the practice of the invention, the composition can be applied in
any convenient manner. In dermal applications, for example, the
composition can be applied by dropping a small but effective volume at a
spot on the animal. In the present embodiment of the invention,
synergistic results are obtained when the active ingredients are applied
concurrently as separate formulations. A combination of the pyrethroids
and nicotinyl compound in a single formulation is preferred.

The combination is particularly effective against Siphoneptera
(fieas), and Acarina ( ticks and mites). Surprisingly, the combination has
been found to be particularly effective against the species of ticks on dogs,
Demacentor variabilis and Rhipicephalus sanguineus. The resulis are
unexpected because the agonist or antagonists of acetycloline receptors
of insects such as imidacloprid have no appreciable activity against
acarids such as ticks and mites; yet the combination thereof with
permethrin results in a substantially enhanced activity against these
parasites. Additionally, the exceptional activity of chioronicotinyl
compounds against fleas is not reduced.

The composition according to the invention may additionally
comprise other active ingredients such as insect growth regulants
(pyriproxifen, methoprene, which do not interfere with the preparation or
efficacy of the combination.

Active compounds which can be used for the purposes of the
invention include imidacloprid, AKD 1022 and Ti 435.

AKD 1022 is a chloronicotinyl derivative of the formula

-16-
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Ti 435 is a chloronicotinyl derivative of the formula

N
AN e
-
8 oy \[Nf ChHs
~

NO,

In the examples which follow, the active compounds employed are
[(3-phenoxyphenyl)methyl-3-92,2-dichlorovinyl)-2,2-dimethlycyclo-
propanecarboxylate] having the common name permethrin and 1-[(6-
chloro-3-pyridinyl)methyl}-N-nitro-2-imidazolidinimine having the common
name imidacloprid.

The invention is further illustrated but is not intended to be limited
by the following examples in which all parts and percentages are by weight
unless otherwise specified.

EXAMPLES
Example 1

The purpose of this study was to was to determine comparative
flea and tick control over a 30 day interval of a combination application of a
pyrethroid and a chloronicotinyl insecticide applied dermally to dogs. This
combination was compared with permethrin alone, imidacloprid alone,
fipronil and selamectin. The latter two compounds are present in products
that currently carry claims for both tick and flea control

Thirty-six dogs were divided info six groups of 6 dogs per group.
Each dog received a single topically-applied treatment of the either "Kiltix",
a product available from Bayer Corporation containing 45% wiw
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permethrin, Advantage®, a product available from Bayer Corporation
containing 9.1% w/w imidacloprid, a combination of Kiltix and Advantage
containing 45% wiw permethrin + 9.1%w/w imidacloprid, Top Spot®, a
product available from Merial containing 9.7% fipronil or Revolution®, a
product available from Pfizer Inc. containing 12% wiv selamectin in
accordance with the appropriate dose and label instructions for the various
product applications. Control dogs remained untreated. All products were
provided in the commercial unit dose applicator tubes.

The dogs were bathed with a mild non-medicated shampoo and
thoroughly combed to remove any existing fleas or ticks 7 to 14 days prior
to treatment. The dogs were infested with 100 unfed adult ticks (50
Dermacentor variabilis and 50 Rhipiciphalus sanguineus) and 100 unfed
adult fleas on Day -3. Live fleas and ticks were counted on Day -1. The
dogs were ranked according to total pretreatment live tick counts from
highest to lowest. The 36 dogs with the highest counts were selected for
the study. Each consecutive group of 6 dogs comprised one block.
Treatment was randomly assigned within each block of dogs.

Each dog was examined visually for fleas and ticks on Days 1, 7,
14, 21, and 28 following treatment . The hair was parted with the thumbs
and fingers to count fleas and ticks. Live tick counts were recorded by
species. Live ticks only were counted visually on Days 2, 8, 15, 22, and
29. The dogs were combed on Days 3, 9, 16, 23, and 30. All remaining
live fleas and ticks were counted and removed.

The dose for the various compounds is provided in Table 1.
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The following significant conclusions ¢an be drawn from this study.
The combination of permethrin and imidacloprid produced a faster
kill of both species of ticks (D. variabilis and R. sanguineus) than
either permethrin or imidacloprid alone. The combination provided
82 to 86% killing of ticks by day 2 post application and
approximately 100% killing of both species of ticks by day 3 post
application. Permethrin alone required 7 days to approach a 100%
killing of ticks. Selamectin required 9 days to reach only an 83%
killing of D. variabilis, and then this compound lost its activity.
Selamectin produced earlier killing of R. sanguineus (87% by day
3), however, the tick killing of selamectin decreased rapidly and was
negligent by day 16 post application. Fipronil produced an early kill,
similar to that of the combination of permethrin and imidacloprid.
The length of time that significant tick control occurred with the
combination of permethrin and imidacloprid was significantly longer
than that of permethrin alone, imidacloprid alone, selamectin or
fipronil. The data indicate that the combination of permethrin and
imidacloprid controlled 85 to 92 % of both species of ticks by 28
days post application.

The killing of fleas on dogs remained unaffected by the presence of
permethrin in the formulation. Table 4 indicates that permethrin
alone had some killing effect on fleas from day 1 through day 21
whereas imidacloprid killed essentially all of the fleas from day 1
through day 30. The combination of permethrin and imidacloprid
demonstrated an equally effective killing of fleas from day 1 through
day 30. Selamectin was not as effective as either imidacloprid or
the combination of imidacloprid and permethrin. The latter
compound required 3 days to demonstrate a significant killing of
fleas and then this killing effect appeared to fall by 28 days post
application. Fipronil demonstrated a rate of flea kill equal to that of

imidacloprid or the combination of imidacloprid and permethrin.
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4. The rapid onset of killing of both fleas and ticks by the combination
of permethrin and imidacloprid indicates that there was effective
spreading of both active ingredients.

5. The length of time that the combination remained active against
both species of ticks and fleas indicates that there is adequate
distribution of the active ingredients into the skin of the animals.
The foregoing shows that a combination of a pyrethroid and a

chloronicotinyl compound produces a synergistic effect against killing ticks

and remains effective against killing of fleas. The killing effects on ticks
began earlier and lasted longer with the combination than with either the
permethrin or imidacloprid alone.

Example 2

The above study incorporated an evaluation of safety of the various
compounds. This was determined by examination of the skin at the
site(s) of application and the behaviour of the dogs post application.

None of the formulations produced an irritation at the site of application
and none of the dogs demonstrated discomfort post application.
Therefore, it was determined that the combination of permethrin and
imidacloprid was safe, non-irritating and effective against ticks and fleas.

It would be expected to be effective against mites as they have a response
similar to ticks.

Although the invention has been described in detail in the foregoing
for the purpose of illustration, it is to be understood that such detail is
solely for that purpose and that variations can be made therein by those
skilled in the art without departing from the spirit and scope of the

invention except as it may be limited by the claims.
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Throughout this specification and the claims which follow,
unless the context requires otherwise, the word "comprise",
and variations such as "comprises" or "comprising", will be
understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of

any other integer or step or group of integers or steps.

The reference in this specification to any prior publication
(or information derived from it), or to any matter which is
known, is not, and should not be taken as an acknowledgment
or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter
forms part of the common general knowledge in the field of

endeavour to which this specification relates.
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The claims defnnge the mvention are as follows

3

Use of 3 combinalion of a pyreth:oid 3nd s nicatingl compound for the
preparation of 3 product for the control of parasibic acands an animals

“

Use according tc claim 1 wherein the pyrethroid 2nd the nicatiny!
compound are contained in two separate formulations.

Use according to claim 1, wherein the pyrethrold ang the nicotinyl are
contgined in 3 common formulation

Use according to claim 2 or claim 3, wherein the pyrethroid is in a concentration of
from 0.1 to 60% by weight and the nicotinyl compound is in a concentration of from
0.001 to 25% by weight, based on the overall weight of the respective formulation.

Use according to one of the preceding claims, wherein the pyrethroid is
selected from the group: Permethrin, pherithrin, cypermethnin, cyhalothrin,
lambda cyhalothnin, cyfluthan, cyphenothnin, tralomethrin, tralocythnn,

deltamehrin, slubalinale, fluvalinate, tlumethrin and fenvalerate.

Use according fo ane of the preceding claims, wherein the pyrethroid is

permethrin.

Use according lo one of the preceding claims, wherein the nicoliny

compound is a compound of the general formula {1). .

A
R —N
~ (2)
c 0
it v
x —E
in which
R represents, hygrogen, aptionally, substituted radicals from acy!

alkyl aryl zraikyl beleroary! or neleroarylaikyl,

A represents a monofunctional group from hydrogen, acyl, alkyl. aryl,
of represents a bifunctional group which is linked to the radical Z;
represenls an electron-withdrawing radical:

X represents the radicals -CH= or =N- it being possibie for the radical
CH=nstead of an H glam 1¢ e linked to the radical Z;

z represents a monofunctional group from atkyl - O-R, -S-R,
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or represents 3 bifunctional group which is linked to the radical A or
to the radical X

8 Use according to one of the preceding claims, wherein the nicoliny!

compound is 2 compaund of the general farmula (i) or ().

= (A)
N —(Z)

Suost,

(o]
I>]( —E (U
Suost N——-[
“ "tsj\ Y
(CHi)r\ \
X—E (1),

in which
n represents 1 or 2,

Subsl. represents halagen, very particularly chlorine, ang
A, 2. X and E have the meanings given in claim 7

8 Use according to one of the preceding claims, wherein the nicotiny!

compound is selected fram the following compounds:

CHy
P
Cl—-(/}—CH,—- No _NH cr—-(}cu,——rq NHe
Do =0
NO, “NO;
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Cl"{:\/ CHy—~ L_—-_l’

|
N
NO,

C'_</’:\>*CH7* N M- \’g ” O
= ;
-CH C,H
Neey o

7\ M
ol CH,— N _NH
ety

NQ
CN
ca@—cuz- NS
-
NQ
N
u-{/j\>-cr+,—- 9
N T
CH
c;—@-cw— NH
-
<
N
NG,
CI@CH;_ N NH
-
M
\Noq
0

C|—-<;>‘CH,-1\(\W/\IL-H

' CoH
_CaHs
o-(/}—caz—- err‘u-(cw3
=
N—NO,
1
c1@cuz—- NYS
N:
N=NO,
s
c:—(}—cn,— N.__N(CHa)2
Y
CH—NO,
o
Cl—(/i\>—CH,— NYN(CHJ})
N
N—NO,
%“a
CI—-(/}CH:— My
-
N-NO,
)
N N—H
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Cl@—‘CHZ-—N —~C~—CH, <3|~—(/—;‘>—-CH2 N—CH;
N= i N I
N~en NG,
?sz ?Ha "
Cl—@—CH;——N -—l(‘Z—NHCHa Ct /N Hp=— N\r’N —CH,
_ - :
N CH N
“No, on
ah S§—r-CHy— N__N
— l
S _NH cn—(]— 1:(
h N -
CH NO,
Lo,
N _NH
] S——CHy—
SN N NH 4 I g
CH NQ2
|
NO,
o~ NH  wHeH,
o4 l !
N N
NO,

-29-




31 Aug 2006

2002217851

PAWPDOCSISXPVIII2006\Augustidt Augusi 182524 _exam response_1st SoA_NoF: doc- 30086

-26 -

10. Use according to one of the preceding claims, wherein the nieotinyl
compound is imidacioprid.

11. Use according to one of the preceding claims, for the contral of parasitic

5 .
acarids on mammals.
12. Use according to one of the preceding claims, wherain the product is
applied dermatly.
10

13, Use of a combination of a pyrethroid and a nicotinyl compound substantially as

hereinbefore described with reference to the examples.
DATED THIS 30™ day of August 2006
BAYER HEALTHCARE LLC

By Its Patent Attorneys
DAVIES COLLISON CAVE
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