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ABSTRACT
The Invention relates to a method of
residual control of ectoparasites which attack warm
blooded animals comprising topically treating a warm
5 blooded animal with a shampoo which after rinse out
leaves on the- haircoat of said warm blooded animal a
residue comprising an ovicidally, insecticidally and/or
acaricidally effective amount of at least one compound
selected from éhe group consisting of (1) nitrogen
10 containing heterocyclic compounds including
pyriproxifen, (2) other insect growth regulators such as
methoprene or fenoxycarb, (3) synthetic pyrethroids and
. (4) mixtures thereof, and to long-acting shampoo

formulations useful for carrying out said method.
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The following statement is a full description of this

invention, including the best method of performing it known
to me/us:
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1A

RESIDUAL CONTROL OF PARASITES BY LONG-ACTING SHAMPOO
FORMULATIONS

The present invention relates to the use of a

residue forming concentration of <certain compounds
comprising synthetic pyrethroid insecticides or certain
insect growth. regulator compounds, especially certain
nitrogen containing heterocyclics with residual control of
ectoparasites on homoiothermic or warm blooded animals by
their application in long acting shampoo formulations, and
in other embodiment by the combination in said shampoo
formulations of both synthetic pyrethroid insecticide and
insect growth regulator at a concentration such that each
has the ability to resist post shampooing washout from the
animal's haircoat.
BACKGROUND OF THE INVENTION

Bloodsucking ectoparasites of the order Insecta
include such as Ctenocephalides felis and Ctenocephalides
canis (cat and dog fleas), as well as 1lice, mosquitos,
tabanids, tsetse and other biting flies, and Acarina such
as Boophilus, Amblyomma, Anocentor, Dermacentor,
Haemaphysallis, Hyalomma, Ixodes, Rhipicentor, Margaropus,
Rhipicephalus, Argas, Otobius and Ornithodoros (ticks) and
the 1like, 1infest or attack many useful homoiothermic
animals including farm animals such as cattle, swine,
sheep, goats, poultry such as chicken, turkeys and geese,
for bearing animals such as mink, foxes, chinchilla,
rabbits and the 1like, and pet animals such as dogs and
cats. Other than for 1lice, these ectoparasites spend a
major portion of their 1life cycle off the host in its
environment. Control measures thus must have at least 3
objectives. One is to kill existing parasites on an already
infested host, the second 1is to control or prevent
successful reinfestation by new ©parasites from the
environment and the third is to control or prevent
development of the off-host, free 1living stages of the

parasites' life cycles in the environment.
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Ticks are described as hard ticks or soft ticks
and are characterized as one host, two host, or three host
ticks. They attach to a suitable host animal and feed on
blood and body fluids. Engorged females detach and drop
from the host and lay large numbers of eggs (2,000 to
20,000) in a suitable niche in the ground or in some other
sheltered location in which hatching occurs. The larva then
seek a host from which to obtain a blood meal. Larvae of
one host ticks molt on the host twice to become nymphs and
adults without leaving the host. Larvae of two and three
host ticks drop off the host, molt in the environment and
find a second or third host (as nymph or adult) on which to
feed.

Ticks are responsible for the transmission and
propagation of many human and animal diseases throughout
the world. Ticks of major economic importance include
Boophilus, Rhipicephalus, Ixodes, Hyalomma, Amblyomma and
Dermacentor. They are vectors of Dbacterial, viral,
rickettsial and protozoal diseases and cause tick paralysis
and tick toxicosis. Even a single tick can cause paralysis
consequent to injecting its saliva into its host in the
feeding process. Tick-borne diseases are usually
transmitted by multiple-host ticks. Such diseases,
including Babesiosis, Anaplasmosis, Theileriosis and Heart
Water are responsible for the death and/or debilitation of
vast numbers of pet and food animals throughout the world.
In many temperate countries, Ixodid ticks transmit the
agent of a chronic, debilitating disease, Lyme disease,
from wildlife to man. In addition to disease transmission,
ticks are responsible for great economic losses 1in
livestock production. Losses are attributable not only to
death, but also to damage of hides, 1loss of growth,
reduction in milk production and reduced grade of meat.
Although the debilitating effects of tick infestations on
animals have been recognized for years and tremendous

advances have been made in tick control programs, no
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entirely satisfactory methods for controlling or
eradicating these parasites have been forthcoming. Ticks
have often developed resistance to chemical toxicants and
dependent control measures.

Infestation of pets by fleas has long been a
nuisance to pet owners. Because fleas are able to survive
and their eggs and larvae to develop, pupate and emerge as
new fleas under a wide range of environmental conditions,
controlling flea infestation requires a multifaceted
program that must be vigorously applied to achieve any
measure of success. Adult fleas live in the coat of the cat
or dog and feed on blood. Male and female fleas mate, still
in the animal's coat, and the female flea lays her eggs,
which fall off and are distributed to the animal's
environment. By this mechanism, while the total environment
of the pet animal is infested with flea eggs, infestation
is greatest in locations where the pet spends most of its
time. Eggs hatch to larvae in about two days. There are
three larval stages, each lasting about three days. In the
last stage, the larva spins a cocoon and transforms into a
pupa. Under optimum conditions (i.e., 33°C and 65% relative
humidity), eggs develop through larvae to pupae in about 8-
10 days. After a further period of approximately 8 days,
the pupae develop into young adult fleas in the cocoon,
still dispersed in the pet's environment. These pre-emerged
adult fleas wait in their pupae until they sense, by carbon
dioxide tension and/or vibrations, the presence of an
animal host, and then emerge explosively and jump into the
air and onto the passing host.

Under suitable environmental conditions of
temperature and humidity, unfed emerged fleas that fail to
find a host can survive for some time in the environment,
waiting for a suitable host. It takes at least three weeks
for eggs to develop to pre-emerged adults, able to reinfest
a host animal. However, the pre-emerged adults can remain

viable in the cocoon for months, as long as one year. In
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addition, under sub-optimal temperature conditions, it can
take 4-5 months for eggs to develop into pupae containing
pre-emerged adults. Fleas require a blood meal in order to
become sexually mature and able to reproduce. After their
first blood meal, they undergo a shift in metabolism such
that they cannot survive for any time off the host. The
blood must come from the correct animal and the female
flea's appetite requires that it consumes as much as 5
times its body weight of blood each day. The long 1life
cycle, and especially the extended period of pre-emergence
dormancy, has made flea control with compounds applied
topically to pet animals and their environment difficult
and not entirely satisfactory. Most active ingredients when
applied topically to the pet and to its environment have a
limited residual effect, thus reinfestation by newly-
emerged adults from the pet's environment is a constant
problem.

Infestation of dogs and cats with fleas has
several undesirable effects for the animals and their
owners. Such undesirable effects include local irritation
and annoying itching, 1leading to scratching. 2 high
proportion of pet animals become allergic to flea saliva,
resulting in the chronic condition known as flea bite
allergy (or flea allergy). This condition causes the animal
to bite and scratch, leading to excoriation of the skin,
secondary pyodgenic infection, hair loss and chronic severe
inflammatory skin changes. Furthermore, most dogs and cats
that are infested with fleas also become infected with
Dipylidium caninum, the tapeworm transmitted by fleas.

In prolonged absence of a suitable host, newly
emerged fleas attack any mammal, including humans, although
they are not capable of full reproductive potential if
human blood is their sole source of nutrition. Even in the
presence of the pet animal, the owner may be bitten by
fleas. Some humans may suffer allergic skin diseases as a

result of being bitten by dog and cat fleas.



10

15

20

25

30

35

Since, like most insects, fleas can adapt to
survive exposure to normally toxic agents, and the
tolerance of dogs and cats to chemical agents varies, it is
desirable to have a multiplicity of agents and methods
available for controlling fleas. Prior art methods have

included numerous toxic agents such as organophosphates

(e.g., chlorpyrifos), carbamates (e.g., Carbaryl),
pyrethroids (e.g., mnatural pyrethrins, permethrin and
related synthetic pyrethroids), and other topical

insecticides formulated and designed to kill the adult flea
after their application to the pet. Many of the effective
residual action toxic agents against fleas, such as DDT,
benzene hexachloride and other chlorinated hydrocarbon
insecticides, have been banned from most countries because
of environmental persistence of residues and their effect
on certain wildlife. Others have been banned because of
long-term health risks, including risks of cancer to
chronically exposed humans. In the United States, currently
approved and available toxic agents that are effective
against fleas, some only briefly, will always be under
scrutiny because of concerns for long-term health hazards
to pets and to their owners. These considerations have
limited utility of insecticidal and acaricidal toxic
compounds for control of fleas and ticks on pet animals and
of ectoparasites on animals in general.

One very commonly used measure for control of
existing infestations of fleas and ticks on pet animals is
by applying shampoo containing quick acting non-residual
insecticides and acaricides, usually natural pyrethrins and
related short acting synthetic pyrethroids. While these
active ingredients are usually effective in killing most of
the existing ectoparasites on the host, rinsing off as
required for all shampoos removes the active ingredients
and leaves the animal immediately susceptible to
reinfestation with new ectoparasites from its environment.

Absence of residual effect is, therefore, a universally
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acknowledged feature of ©pesticidal shampoos. It  has
heretofore been necessary, after shampooing, to immediately
apply another treatment system, such as a dip or sponge-on
concentrate, a spray, a foam, a powder or a collar
containing stable and residual active ingredients to
provide protection to the animal against reinfestation by
new ectoparasites. Multiple treatment procedures, starting
with an insecticidal shampooing followed by a dipping or
spraying are inconvenient, time consuming and such repeated
manipulation is annoying to the pet animal, which often is
resistant or antagonistic to further handling. Further, in
addition to killing ectoparasites, a major objective of
shampooing a pet animal is to clean the haircoat so as to
leave it soft, manageable and cosmetically desirable.
Application after shampooing (as needed for residual
control of ectoparasites) of dips, sponge-ons, sprays,
powders or foam insecticidal products often contain
spreading oils or silicones and therefore leave the
haircoat in a cosmetically undesirable condition since it
may be sticky, greasy or oily. In the case of solvent-based
residual insecticide sprays, the skin may be irritated and
dried out which then leads to the need to apply further
dermatologic treatments such as emollients and
moisturizers, that may further contribute to an undesirable
appearance of the haircoat.

There is consequently an overwhelming need for
a convenient single method of treatment that would firstly
kill existing ectoparasites and then, through long acting
residual insecticidal or growth regulator or ovicidal
activity, further prevent ectoparasite reinfestations and
ablate the fertility of any new ectoparasite, and yet leave
the Thaircoat clean, lustrous, soft, manageable and
cosmetically pleasing to the owner. Due to the variability
of toxic effects from multiple topical applications of
toxicant insecticides in various animal species, and the

high dose rates required for long lasting residual activity
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with many of the prior art compounds, it is desirable that
additional alternative control agents be made available.

Because the detergent action of a shampoo
generally removes o0il soluble materials from the haircoat,
it has heretofore been believed that insecticidally active
ingredients in .shampoos are rinsed from the haircoat when
such materials are applied as shampoo formulations. Even
when long lasting residual effects were observed with spray
formulation of synthetic pyrethroids, no such long lasting
residual control activity has been noted for insecticidal,
growth regulating or ovicidal shampoo formulations. For
example, Allan and the present inventor found that the
combination of liquid silicones with pyrethroids, including
permethrin, extended the useful life of formulations and in
spray on formulations demonstrated long lasting residual
effects, in U.S. Patent 4,668,666. Although shampoo
formulations are disclosed in U.S. Patent 4,668,666 there
was no recognition or teaching that at large enough rates a
residue forming concentration of pyrethroids could be
reached which would provide a residual acting shampoo.
Indeed the advantages of the invention of U.S. Patent
4,668,666 included "stabilized, nontoxic pesticidal
compositions whereby the presence of a liquid alkyl aryl
silicone stabilizer permits the use of very small amounts
of active ingredients (insecticide, synergists and
repellents) while still providing long-term killing action,
thereby permitting low-cost manufacture of the
compositions". (Allan and Miller, U.S. Patent 4,668,666,
Col. 4, lines 55 to 62).

Matthewson U.S. Patent 4,404,223 and 4,940,729
disclose synthetic pyrethroids in various formulations
including shampoos, but do not disclose a method or
composition for applying pyrethroids at a sufficient
concentration to achieve a long-acting residual
concentration 1in the haircoat. Use of insect growth

regulators in shampoo formulation is less common, and as
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with toxic agents, there are no reports of long-acting
residue producing insect growth regulating shampoo
compositions or methods of treating parasites by use of
long acting shampoo compositions.

Certain substituted heterocyclics of known
insecticidal activity are disclosed 1in U.S. Patents
4,970,222, 4,879,292 and 4,751,223. However, while these
juvenile hormone-like nitrogen containing heterocyclic
compounds have been shown to be effective when applied
topically to the pet and its environment, as disclosed in
Alig et al., U.S. Patent # 5,057,527, the complete
formulation had to be left deposited on the substrate (pet
animal's coat or its environment) without wash off. Post-
application rinsing is generally known to diminish the
activity by removing the active compounds with the wash
water. Therefore, these juvenile hormone-like nitrogen
containing heterocyclic compounds have not heretofore been
suggested as being resistant to wash off or to provide
residual efficacy applied by shampoo.

SUMMARY OF THE INVENTION

The present invention provides 1long lasting
residue forming shampoo formulations comprising synthetic
pyrethroids, insect growth regulators and especially

compounds of the formula

R Rz

R, z l; ‘
% \>/ Y—CH—(CH)J7CH-X—R |
R, R,)m
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in which R7, Rg, Rog, RlO’ R11. Ryg. R13, Rl4’ Rig, R16 and
Ri7 are, the same or different, each a hydrogen atom, a
halogen atom, a Cp-C4 alkoxy group, a C;-C4 alkylthio
group, a trifluoro methyl group or a nitro group ; Rq1g.

R1g9, Rgg and Rp; are, the same or different, each a
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hydrogen atom or a methyl group, k is an integer of 0 to 1
and 1 is an integer of 0 to 3 ;

- Ry and R3 are, the same or different, each a
hydrogen atom, a halogen atom or a methyl group ;

- R4 is a halogen atom or a methyl group ;

- Rg and .Rg are, the same or different, each a
hydrogen atom, a halogen atom, a C;-C4 haloalkyl group or a
C1-C4 haloalkoxy group ;

- X, Y and Z are, the same or different, each an
oxygen atom, a sulfur atom or a methylene group, m is an
integer of 0 to 4 and n is an integer of 0 to 2, including
especially, pyriproxifen, 2-[l-methyl-2-(4-phenoxyphenoxy)
ethoxy] pyridine (commercially available from the Sumitomo
Chemical Company of from McLaughlin Gormley, King Co. under
the trademark NYLAR®), are effective for controlling
ectoparasites in homoiothermic (warm blooded animals), even
after washing out the shampoo formulation in which they are
delivered to the haircoat of the animal. When administered
topically in sufficient concentration in a shampoo
formulation that is then thoroughly washed out, the wvarious
compounds of the invention demonstrate a powerful residual
insecticidal or ovicidal effect towards ectoparasites. As
used herein, the term ectoparasite has its normal meaning
in the art and includes fleas, ticks, lice, mosquitos,
tabanids, tsetse and other biting flies, and especially the
species named above.

Topically-applied insecticides and acaricides,
including the synthetic pyrethroids (e.g., permethrin and
related compounds), which are effective against existing
ectoparasites when applied in shampoos are well known in
the art. Many are also known by residually effective when
applied in, for instance, sprays, dips, sponge-ons, sprays,
foams, powders or collars since the active ingredients are
left on the animal coat and not washed out. Heretofore the
art has not provided shampoo formulations of synthetic

pyrethroid insecticides, acaricides, or 1insect growth
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regulators that have been reported to show residual
activity when washed out after being applied in a shampoo
formulation. In the commercial market there exist shampoos
containing synthetic pyrethroids (i.e., permethrin at 0.1%)
that although to some degree immediately insecticidally and
acaricidally effective, do not provide 1long lasting
residual insecticidal or acaricidal activity against
reinfestation of the pet after rinse off. Therefore the
concept that application of permethrin 1in a shampoo
formulation might have residual activity after rinse out
has not heretofore been proposed since there have been no
label or advertising claims of residual activity for
shampoos. Further, the level of synthetic pyrethroid used
in existing shampoos is below the level needed to confer
residual insecticidal activity after rinse off.

A particularly convenient method of removing
existing infestation, of preventing reinfestation by
ectoparasites and of preventing environmental build-up of
potential new ectoparasites is the combination in a single
shampoo of a residue producing amount of an insect growth
regulating compound (including methoprene, fenoxycarb,
benzoylphenyl ureas, and especially preferred 1s an
ovicidally active nitrogen containing heterocyclic compound
such as pyriproxifen), 1in combination with a residue
producing amount of a synthetic pyrethroid (including but
not limited to permethrin, cypermethrin, cyhalothrin,
lambdacyhalothrin, deltamethrin, tralomethrin, cyfluthrin,
flucythrin, flumethrin, fluvalinate, fenvalerate), which
shampoo is rinsed out of the animal's haircoat yet provides
extended, long-acting residual insecticidal and acaricidal
efficacy against reinfestation by new ectoparasites from
the animal's environment. In another embodiment a shampoo
is provided which acts by the residual effect of an insect
growth regulator compound, such as methoprene, fenoxycarb
(industrial name for ethyl 2 (4-phenoxyphenoxy) ethyl

carbamate) or a juvenoid-like nitrogen containing
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heterocyclic compound such as pyriproxifen, provides an
effect of even longer residual duration. Therefore, even
after the residual insecticidal and acaricidal activities
of the insecticide-acaricide that survived rinse out have
been exhausted, new ectoparastites that may succeed in
parasitizing the animal and survive are sterilized, the
life cycle of the ectoparasite is effectively interrupted
for a long period of time and environmental accumulation
and development of new ectoparasites to reinfest the animal
is prevented by this prevention of fertile ectoparasite
eggs.

DETAILED DESCRIPTION OF THE INVENTION

In the method of the present invention,
existing ectoparasitic insects and acarines are killed by
the toxicant active ingredient when the shampoo is applied.
After rinsing out the shampoo formulation, new
ectoparasites are exposed in the haircoat for an extended
residual period to effective toxicant residues of the
insecticidal and acaricidal synthetic pyrethroid. In an
alternative embodiment protection for an even longer time
is obtained when new ectoparasites are exposed to a residue
of an effective amount of an insect growth regulator
ingredient when they infest and wander in the haircoat of
the treated animal. The insect growth regulator or ovicidal
compounds may be administered in shampoos containing about
0.001% to 5%, more preferably about 0.005% to 2.5% and most
preferably about 0.01% to 0.5%. In a preferred embodiment
the ovicidal compounds in these amounts may be combined
with 1insecticidal and acaricidal synthetic pyrethroid
agents, including but not limited to permethrin,
cypermethrin, deltamethrin, cyhalothrin, lambdacyhalothrin,
tralomethrin, cyfluthrin, flucythrin, flumethrin,
fluvalinate, fenvalerate, formulated in the shampoo in the
range of about 0.2% to 5%, more preferably about 0.5% to
3.0 and most preferably about 1.0% to 2%, or in an
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alternative embodiment the insecticidal compound may be
used alone in these concentration ranges.

In a preferred embodiment the present invention
is also directed to a method of topically preventing the
infestation of dogs and cats by fertile fleas capable of
reproducing and hence of contaminating the dog's and cat's
environment with eggs, larvae and new fleas, which method
comprises administering to said host animals in shampoo
formulations, that are designated to be rinsed out, an

ovicidally effective amount of a compound of the formula

R 6 Z R3 Rz
Y—CH~(CH )zCH-X-R .
R, R,)m

- Rq is one of the following groups

wherein
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Ryl
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N N (CH, )%

in which R7, Rg., Rg, Rig, R11. R1y, Ry3, Riga, Rys, Ryg and
Ri17 are, the same or different, each a hydrogen atom, a
halogen atom, a C;-C4 alkoxy group, a C;-C4 alkylthio
group, a trifluoro methyl group or a nitro group ; Rig:
R19, Rpyg and Rpq are, the same or different, each a
hydrogen atom or a methyl group, k is an integer of 0 to 1
and 1 is an integer of 0 to 3 ;

- Rp and Ry are, the same or different, each a
hydrogen atom, a halogen atom or a methyl group ;

- R4 is a halogen atom or a methyl group ;

- Rg and Rg are, the same or different, each a
hydrogen atom, a halogen atom, a C;-C4 haloalkyl group or a
C1-C4 haloalkoxy group ;

- X, Y and Z are, the same or different, each an
oxygen atom, a sulfur atom or a methylene group, m is an
integer of 0 to 4 and n is an integer of 0 to 2, the post-
rinse residue of which is transmitted to the ectoparasite
as it crawls in the haircoat of the animal that has been
treated with a shampoo containing the ovicidal compound.

In another embodiment the present invention
relates to a method of preventing the propagation of fleas
comprising the application to the pet animal of a shampoo
formulation designed to be rinsed off which contains an
effective amount of ovicidal compound and more specifically
the provision after rinse out from the haircoat, of an
effective residual amount of ovicidal compound to the host
animal's haircoat. The ovicidal compound is conveniently

applied in the shampoo formulation at a rate of 0.001% to
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5%, preferably 0.005% to 2.5% and most preferably 0.01% to
0.5%. Shampooing may wusefully be repeated at regular
intervals convenient to the pet owner and as need to
maintain a clean, cosmetically acceptable haircoat.
Shampoos containing the higher 1levels of the ovicidal
compound will provide ovicidally effective residual levels
of active compound in the haircoat for periods in excess of
three months. Such ovicidal efficacy may be somewhat
diminished but will still be effective for long periods,
even if the animal's haircoat were, for cleanliness and
cosmetic reasons, to be subsequently shampooed with a
cosmetic but non-insecticidal, non-acaricidal, non-ovicidal
shampoo.

The present invention 1is also directed to a
method of, in addition to firstly providing an immediate
insecticidal and acaricidal activity against existing
burdens of fleas and ticks on dogs and cats, which method
comprises shampooing said animals with a shampoo containing
an insecticidally and acaricidally effective amount of a
compound selected from the group of synthetic pyrethroids
comprising (or consisting of) permethrin, cypermethrin,
cyhalothrin, lambdacyhalothrin, deltamethrin, tralomethrin,
cyfluthrin, flucythrin, flumethrin, fluvalinate,
fenvalerate, to which the existing ectoparasites are
exposed during the shampoo and lathering process, and to
further preventing reinfestation by fleas and ticks
comprising the step of shampooing the pet animal with a
residually effective level of synthetic pyrethroid in a
shampoo formulation to provide residual insecticidal and
acaricidal activity against reinfestation for an extended
period after rinsing off the shampoo. The pyrethroid is
conveniently applied in a shampoo formulated at 0.2% to 5%,
preferably 0.5% to 3% and most preferably 1% to 2%. The
required dose of a particular synthetic pyrethroid may vary
from one genus of animal to the other and may be limited in

some animals for safety considerations and may further vary
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within the same genus since the preferred dose depends,
among other things, on the weight, the haircoat length and
density and the constitution of the animal. The required
dose of synthetic pyrethroid may also vary depending on the
species of that pyrethroid.

In .the method of the present invention, the
insecticidally and acaricidally effective synthetic
pyrethroid or insect growth regulators including the
ovicidally ‘effective heterocyclic compound are not applied
in pure form, but in the form of a shampoo composition
which, in addition to containing the active ingredients,
contains solvents, co-solvents or emulsifiers to solubilize
the active ingredients, detergents to clean the haircoat
and skin, emollients, dermal nutrients and detanglers to
soften and condition the skin and haircoat, fragrances to
leave the haircoat with a pleasing odor and to suppress
natural odors from the pet's skin, preservatives to prevent
microbial growth in the formulation, thickeners and
viscosity control agents to provide a shampoo of manageable
viscosity, pH adjusters and water, which are tolerated by
the host animal. Commercial products will normally be
formulated at a strength ready for use by the end user but
may also be provided in a concentrate to be diluted by the
end user with water prior to application to the pet's coat.

Materials known from veterinary practice to be
suitable for formulation of shampoos and for application to
the pet animal may be employed as formulation assists. A
number of examples are cited below. Suitable solvents and
co-solvents such as alcohols, natural or synthetic oils and
glycol ethers may be employed to solubilize the active
ingredients. Emulsifiers, preferably of the less irritant
non-ionic class, may be employed to emulsify the active
ingredients, solvents, co-solvents, emollients and
fragrances in the water base of the formulation. Detergents
of the type commonly used in shampoo formulations for

application to animal hair and skin, such as laurates and
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lauryl sulfates, alkanolamides and cocamide salts and
esters, will be incorporated for the purposes of removing
dirt, grime, natural oils, dandruff and debris from the
haircoat. Foam builders to provide a luxurious foaming
action expected by users may be included. Emollients and
skin nutrients. designed to provide a healthy skin and a
cosmetically desirable haircoat may also be included. Such
compounds may include oat protein, 1lanolin, glycerin,
chitosan, alginates, essential fatty acids, vitamins and
alpha hydroxy natural acids. Preservatives to inhibit
microbial growth in the formulation may include, singly or
in mixtures, benzoates, methyl- and propyl parabens and
formaldehyde donors, such as dimethylhydantions. Fragrances
designed to leave a pleasant residual aroma on the haircoat
may be of a floral or herbal type and formulations may also
contain gquaternary ammonium compounds as coat detanglers
and for natural animal odor suppression. Viscosity
adjusters may include sodium chloride that acts on anionic
detergents to increase viscosity, and other compounds such
as colloidal clays and cellulose esters designed to improve
viscosity and feel of the shampoo. pH adjusters may include
mild natural acids such as lactic, citric, malic acids and
hydroxides and bicarbonates.

In a preferred embodiment, insecticidally and
acaricidally effective halogen containing synthetic
pyrethroids are combined with nitrogen containing
heterocylics of the present invention to produce novel,
multifunction shampoo compositions for immediate control of
existing ectoparasites and, after rinsing out, residual
insecticidal and acaricidal activity against new
ectoparasites and further extended ovicidal activity
against new ectoparasites. The insecticidal and acaricidal
halogen containing synthetic pyrethroids include, but are
not limited to, permethrin, cypermethrin, cyhalothrin,
lambdacyhalothrin, deltamethrin, tralomethrin, flucythrin,

cyfluthrin, flumethrin, fluvalinate, fenvalerate, of which
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the effective formulations strength will be in the range of
0.2% to 5%, preferably 0.5% to 3.0% and most preferably 1%
to 2%. Especially preferred combinations are an juvenile
hormone or ovicidally effective amount of methoprene,
phenoxy carb, a benzoyl phenyl urea, or pyriproxifen or a
nitrogen containing heterocyclic as defined above in
combination with an insecticidally and acaricidally
effective amount of a synthetic pyrethroid, especially a
halogen containing synthetic pyrethroid. Each such active
ingredient may be used individually or in combination
within the ranges set out above. The materials may also be
used in combination with other antiparasitic agents such as
avermectin or ivermectin. Another especially preferred
composition comprises concentrations sufficient to leave an
ovicidally effective residual amount of pyriproxifen,
singly or in combination with an 1insecticidal and
acaricidally <effective residual amount of synthetic
pyrethroid in a pharmaceutically acceptable shampoo
formulation designed to be rinsed out of the animal's
haircoat after lathering.

In another preferred embodiment, the method of
the present invention comprises administering to a warm
blooded animal by shampoo to the haircoat a composition
comprising at a concentration sufficient an ovicidally
effective amount of pyriproxifen in combination with an
insecticidally and acaricidally effective amount of a
synthetic pyrethroid selected from the group comprising
permethrin, cypermethrin, cyhalothrin, lambdacyhalothrin,
deltamethrin, tralomethrin, cyfluthrin, flucythrin,
flumethrin, fluvalinate, fenvalerate, such that the active
ingredients effectively kill existing parasites at the time
of shampooing and, after rinsing, leave in the haircoat
ovicidally effective amounts of pyriproxifen and
insecticidally and acaricidally effective amounts of
synthetic pyrethroid sufficient to protect the animal from

reinfestation by ectoparasites and further to sterilize,
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for an even longer period of time, ectoparasites that may
survive the insecticidal and acaricidal activity of the
synthetic pyrethroid.

A preferred embodiment of the method of the
present invention comprises the steps of applying an
insecticidally and acaricidally effective dose of synthetic
pyrethroid and an ovicidally effective dose of pyriproxifen
in a shampoo formulation comprising a mixture of 0.001% to
5% of pyriproxifen in a combination with 0.2% to 0.5% of
synthetic pyrethroid ¢to a warm blooded animal for
subsequent rinse out, preferably to a dog, cat, cow, sheep,
goat, pig, mink, fox, rabbit, chicken, duck or goose such
that the active ingredients effectively kill existing
parasites at the time of shampooing and after rising leave
in the haircoat ovicidally effective amounts of
pyriproxifen and insecticidally and acaricidally effective
amounts of synthetic pyrethroid sufficient to protect the
animal from reinfestation by ectoparasites and further to
sterilize for an even longer period of time, ectoparasites
that may survive the insecticidal and acaricidal activity
of the synthetic pyrethroid. The compositions comprising
the nitrogen containing heterocyclic ovicide and the
insecticidally and acaricidally effective synthetic
pyrethroid of the present invention, especially the
preferred composition of the combination of 0.005% to 2.5%
of pyriproxifen with 0.5% to 3.0% of the synthetic
pyrethroid permethrin and the method of administering the
composition in shampoo formulation to a warm blooded animal
for subsequent rinse out, such that the active ingredients
effectively kill existing parasites at the time of
shampooing and after rinsing 1leave 1in the haircoat
ovicidally effective amounts of pyriproxifen and
insecticidally and acaricidally effective amounts of
synthetic pyrethroid sufficient to protect the animal from
reinfestation by ectoparasites and further to sterilize for

an even longer period of time, ectoparasites that may
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survive the insecticidal and acaricidal activity of the
synthetic pyrethroid. The compositions comprising the
nitrogen containing heterocyclic ovicide and the
insecticidally and acaricidally effective synthetic
pyrethroid of the present invention in the shampoo
formulation, especially the most preferred composition of
0.01% to 0.5% of pyriproxifen and 1% to 2% of the synthetic
pyrethroid permethrin and the method of administering the
composition in shampoo formulation on the warm blooded
animal such that the active ingredients effectively kill
existing parasites at the time of shampooing and after
rinsing leave in the haircoat ovicidally effective amounts
of pyriproxifen and insecticidally and acaricidally
effective amounts of synthetic pyrethroid sufficient to
protect the animal from reinfestation by ectoparasites and
further to sterilize for an even longer period of time,
ectoparasites that may survive the insecticidal and
acaricidal activity of the synthetic pyrethroid.
Alternative embodiments comprise one or more active
ingredients selected from the group consisting of
permethrin, cypermethrin, cyhalothrin, lambdacyhalothrin,
deltamethrin, tralomethrin, cyfluthrin, flucythrin,
flumethrin, fluvalinate, fenvalerate, methoprene,
fenoxycarb, benzoylphenyl urea, substituted benzoylphenyl
urea, pyriproxifen, or nitrogen containing heterocyclics
form the class defined above, in combination with a shampoo
base comprising one or more of the above listed additives.
Such compositions may also comprise one or more additional
antiparasitic agents such as ivermectin.

It is expected that when any of the alternative
compositions of the selected from the above combinations,
as formulated in the examples 1, 2, 3 and 4, are
administered by shampooing the haircoat of dogs and cats
followed by rinse out, which dogs and cats are infested
with fleas and that are also maintained in an environment

already infested with and favorable to the development of
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flea larvae, the pupation and emergence of new fleas to
reinfest dogs and cats, and the dogs and cats are also
reinfested by new ectoparasites including ticks, the
animals will remain essentially free of both fleas and
ticks for an extended period of time at the end of which,
and for some time thereafter, new fleas will continue to be
sterilized and treated animals will not suffer from
continuing flea ant tick reinfestation whereas control dogs
and cats will suffer severe and increasing infestations and
reinfestations of both fleas and ticks. It is also expected
that the insecticidal, acaricidal and ovicidal
ectoparasitical compositions will show broad protection
against fleas, ticks, mosquitoes, lice, mange mites and
biting flies. It 1is anticipated that combinations of
pyriproxifen and halogen containing synthetic pyrethroids,
such as permethrin and related compounds, will also exhibit
enhanced synergistic effects wherein one or more
compositions of the mixtures is more efficacious than the
same dose administered alone. As used herein "long lasting"
or "long acting" means a residual activity which keeps the
treated animal substantially protected against
ectoparasites for at least ten days following treatment.
The synthetic pyrethroids may also be combined
with a synergist to enhance the toxicity of the pyrethroid
towards insects. The chemical names of certain of the
suitable pyrethroids and synergists are listed below.
Illustrative synthetic pvrethroids (with common industrial
names)
3-phenoxyphenylmethyl
3-(2,2-dichloroethenyl) -2, 2-dimethylcyclopropane
carboxylate (Permethrin) ;
(+) -cyano- (3-phenoxyphenyl)methyl (+)-cis-trans-3(2,2-
dichloroethenyl)-2,2-dimethylcyclopropane carboxylate
(Cypermethrin) ;
alpha-cyano-3-phenoxybenzyl-d, cis-dibromochrysanthemate

(Deltamethrin) ;




10

15

22

(RS) -alpha-cyano-3-phenoxybenzyl (1RS)-cis-3-((Z2)-2-chloro-
3,3,3,trifluoroprop-l-enyl)-2,2-dimethylcyclopropane-
carboxylate (Cyhalothrin) ; _

(R+S) cyano-3-phenoxybenzyl (1S+1R) -cis-3-(Z2-2-chloro-
3,3,3,trifluoroprop-l-enyl)-2,2-dimethylcyclopropane
carboxylate (Lambdacyhalothrin) ;

cyano (3-phenoxyphenyl)methyl 2,2-dimethyl-3-(1,2,2,2-
tetrabromoethyl)cyclopropanecarboxylate (Tralomethrin) ;
cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2,2-dichloro
ethenyl)-2,2-dimethylcyclopropane carboxylate (Cyfluthrin);
cyano (3-phenoxyphenyl)methyl 2-(4-difluoromethoxyphenyl)
isovalerate (Flucythrinate) ;

cyano (4-fluoro-3-phenoxyphenyl)methyl 3-(2-chloro-2-(4-
chlorophenyl)ethenyl) -2, 2-dimethylcyclopropane carboxylate
(Flumethrin) ;

cyano (3-phenoxyphenyl)methyl 2-(4-chlorophenyl)
isovalerate (Fenvalerate).

Illustrative Syvnergists

Piperonyl butoxide

N-octyl-bicycloheptene dicarboximide

organic thiocyanates in which the organic group is a long
aliphatic organic radical having between 8 and 14 carbon
atoms such as octyl thiocyanate, nonyl thiocyanate, decyl
thiocyanate and undecenyl thiocyanate octachlorodipropyl

ether.
For the purposes of this specification it will be

clearly understood that the word “comprising” means
“including but not limited to“, and that the word

“comprises” has a corresponding meaning.

The following examples illustrate the invention
described herein, but do not limit its scope in any way.

Example 1 : Pyriproxifen Residual Shampoo for Dogs and Cats

Flea sterilizing shampoo containing 0.25%
pyriproxifen, designed to be applied to dogs or cats at the
dose rates, respectively, of 7.5 g and 12 g shampoo per kg
bodyweight, that will provide, after complete rinse-off,
continuing ovicidal/flea sterilizing effect for three to

four months.

18 MAR 1999
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Batch of 1000 kg

Composition Potency % Amount (kg)

5 Pyriproxifen technical @ 93% 0.25% 2.69

Ethanol : 5.00% 50.00

Petroleum distillate 0.50% 5.00

Ammonium lauryl sulfate 40.00% 400.00

10 Alkanolamide maleic acid 15.00% 150.00

Fragrance 0.50% 5.00

| Deionized water 38.73% 387.31

The ingredients are blended together in the
15 sequence shown, pH adjusted to 6.5 +/- 0.25 with lactic
acid and viscosity adjusted with sodium chloride to the
range of 2000 cps at 26°C to 3000 cps at 22°C, then filled
into high density polyethylene bottles with flip top

dispensing caps. This shampoo is designed to be used on

[
(XXX KX ]
[ ] L

L]
[ XX NN X )
[ [ 2

*.*..20 dogs or cats that are not presently infested with fleas but

o o that are in an environment where reinfestation 1is a

se oo seasonal risk. Repeated treatment will be necessary every
- three to four months, or more frequently for cosmetic
cleansing, and should continue as long as an infestation
25 risk persists. The pyriproxifen is designed to prevent any
:?’ environmental contamination with fertile flea eggs should
-u-. the pet be accidentally infested. This will interrupt the
flea life cycle such that the environment will remain free
ot of fleas when the shampoo is used regularly. Alternatively,
30 methoprene, fenoxycarb or benzoylphenyl urea, or another
nitrogen containing heterocyclic within the class defined
.. above may be substituted for pyriproxifen in a
. concentration proportional to the relative potency of the
selected materials.

35 Example 2 : Pvriproxifen and Permethrin Residual Emollient

Shampoo for Dogs or Cats

18 mp 1999
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Flea sterilizing and flea and tick killing
emollient shampoo containing 0.1% pyriproxifen and 0.5%
permethrin, designed to be applied to dogs or cats at the
respective rates of 7.5 g and 10 g shampoo per kg
bodyweight, that will kill attached fleas and ticks and,
after complete .rinse off, will provide residual protection
against new flea and tick reinfestation for about ten days
and then a continuing ovicidal/flea sterilizing effect for
a further two or three months.

Alternatively, methoprene, fenoxycarb or
benzoylphenyl urea, or another nitrogen containing
heterocyclic within the class defined above may be
substituted for pyriproxifen and cypermethrin, cyvhalothrin,
lambdacyhalothrin, deltamethrin, tralomethrin, cyfluthrin,
flucythrin, flumethrin, fluvalinate or fenvalerate may be
substituted for permethrin, in each case being substituted
in a concentration proportional to the relative residual
potency of the selected materials, as is easily determined

by one skilled in the formulation art.
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Batch of  1000kg

Composition Potency % Amount (kg)
Pyriproxifen technical @ 93% 0.10% 1.08
Permethrin technical @ 96% 0.50% 5.21
Ethanol 5.00% 50.00
Oat protein 2.00% 20.00
Lanolin 0.20% 2.00
PEG 80 sorbitan laureate 5.10% 51.00
Sodium trideceth sulfate 4.50% 45.00
Cocamidopropylhydroxysuitane 3.48% 34.80
PEG 150 distearate 1.95% 19.50
Lauroamphocarboxyglycinate 3.00% 30.00
Sodium laureth-13 carboxylate 0.60% 6.00
Lauramine oxide 2.00% 20.00
Fragrance 0.30% 3.00
Preservative 1.00% 10.00

E:iom'zed water _72.}4% 702.42 ]

Exemple 3 : Pyriproxifen and Permethrin Residual Shampoo

for Dogs

Flea sterilizing and flea and tick killing
shampoo containing 0.25% pyriproxifen and 1.0% permethrin,
designed to be applied to dogs at the rate of 7.5 g shampoo
per kg bodyweight, that will kill all attached fleas and
ticks and, after complete rinse off, will provide residual
protection against new flea and tick reinfestation for
about three weeks and then a continuing ovicidal/flea
sterilizing effect for a further three to four months.

Alternatively, methoprene, fenoxycarb or a
benzoylphenyl urea, or another nitrogen containing

heterocyclic within the class defined above may be
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substituted for pyriproxifen and cypermethrin, cyhalothrin,
lambdacyhalothrin, deltamethrin, tralomethrin, cyfluthrin,
flucythrin, flumethrin, fluvalinate or fenvalerate may be
substituted for permethrin, in each case being substituted
in a concentration proportionnal to the relative residual
potency of the selected materials, as is easily determined
by one skilled in the formulation art.

Batch of 1000 kg

Composition Potency % Amount
(kg)

Pyriproxifen technical @ | 93% 0.25% 2.69

Permethrin technical @ | 96% 1.00% 10.42

Ethanol 5.00% 50.00

Ammonium lauryl 40.00% 400.00

sulfate

Alkanolamide maleic 15.00% 150.00

acid

Fragrance 0.50% 5.00

Deionized water 43.19% 381.90

The ingredients are blended together in the
sequence shown, pH adjusted to 6.5 +/- 0.25 with lactic
acid and viscosity adjusted with sodium chloride to the
range of 2000 cps at 26°C to 3000 cps at 22°C, then filled
into high density polyethylene bottles with £flip top
dispensing caps. This shampoo is designed to be used on
dogs or cats that are initially infested with fleas and
ticks and that are in an environment where reinfestation is
continuing. Repeated treatment will be necessary every one
to two weeks as long as the reinfestation risk persists.

The pyriproxifen component is designed to prevent
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environmental contamination with new flea eggs and thus
will interrumpt the flea 1life c¢ycle such that the
environment will be free of new fleas by three to six
months after first using the shampoo.

Exemple 4 : Permethrin Residual Shampoo for Dogs and Cats

Flea sterilizing shampoo containing 1.0%
permethrin, designed to be applied to dogs or cats at the
dose rates, respectively, of 7.5 g and 10 g shampoo per kg
bodyweight, that will provide immediate efficacy against
existing burdens of fleas and ticks and, after complete
rinse-off, continuing residual protection against
reinfestation with new fleas and new ticks for two or three
weeks, in absence of any further insecticidal or acaricidal
treatments. Alternatively cypermethrin, cvhalothrin,
lambdacyhalothrin, deltamethrin, tralomethrin, cyfluthrin,
flucythrin, flumethrin, fluvalinate or fenvalerate may be
substituted for permethrin, in each case being substituted
in a concentration proportional to the relative residual
potency of the selected material, as is easily determined

by one skilled in the formulation art.

Batch of 1000kg

Composition Potency % Amount (kg)
Permethrin technical @ 96% 1.00% 10.42
Ethanol 2.50% 25.00
Polysorbate 20 2.00% 20.00
Ammonium lauryl sulfate 30.00% 300.00
Alkanolamide maleic acid 10.00% 100.00
Fragrance 0.80% 8.00
Deionized water 53.66% . 536.58 |

The ingredients are blended together in the
sequence shown, pH adjusted to 6.5 +/- 0.25 with citric

acid and viscosity adjusted with sodium chloride to the
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range of 1000 cps at 26°C to 1500 cps at 22°C, then filled
into high density polyethylene bottles with flip top
dispensing caps. This shampoo is designated to be used on
dogs or cats that are infested with fleas and ticks and are
in an environment where reinfestation is a continuing ever-
present risk. Repeated treatment will be necessary every
two to four weeks, depending on the reinfestation pressure,
or more frequently for cosmetic cleansing, and should
continue as long as an infestation risk persists. The pet
will remain essentially free of fleas and ticks when the
shampoo is used regularly.

Exemple 5 : Immediate and Residual Efficacy of a Permethrin

Shampoo against Fleas and Ticks on Dogs and Cats

A permethrin shampoo was formulated in
accordance with Example 4 to contain 1.0% of technical
permethrin. Twelve cats and twelve dogs were selected,
randomized into four groups, two each of six dogs and two
of six <cats. The dogs were infested each with 100
Ctenocephalides felis fleas and 25 ticks each of two
species, the Brown Dog Tick, Rhipicephalus sanguineous and
the American Dog Tick, Dermacentor variabilis. The cats
were each infested with 100 fleas. The following day six
dogs and six cats were treated by wetting their haircoats
toroughly, applying shampoo at rates of 7.5 and 10 g/kg,
and hence applying a residual insecticidally effective
amount of permethrin to the animals' haircoats at the mean
group rates of 72.5 and 100.8 mg/kg, respectively,
lathering thoroughly with additional water as needed to
effect good coverage, allowing to stand for five minutes

then rinsing off thoroughly with water and air drying

without toweling. Fleas and ticks washed off in the rinse

water were counted. The other six dogs and cats were not
treated but served as controls. Flea and tick counts were
made on all animals 24 and 72 hours later, and the animals
were reinfected, as previously, with fleas and ticks. There

were no further applications of shampoo or any other
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treatment that would have a deleterious effect on fleas and
ticks on the animals. Flea and tick counts were again made
24 and 72 hours after reinfection. This cycle of
reinfestation and enumeration was repeated five times more
until residual efficacy was considered to be inadequate
(i.e., less than 80% group mean reduction in ectoparasite
burdens in treated animals compared with mean group control
animal burden).



Permethrin Immediate Days after treatment (reinfection)
Efficacy
dose rate @ 5 min. rinse 1 3 4 9 15 17 18 20 213 24
mk/g Fleas | Ticks 0) ) © | © @ © |®
Control
Dogs
mean 0 0 57.0 61.2 68.5 72.0 720 793 722 75.0 R
+/-5.. 40 | 104 53 1.4 129 | 148 125 151 |
Treated E
Dogs
mean 72.5 32 3 0.0 0.0 0.0 13 17.3 11.8 163 248
+/-s.d. 22 0.0 0.0 0.0 1.8 122 9.4 82 167 1
Bfficacy against Fleas % 100% | 100% 100% 98% 76% | 85% 1% | 67%
DERMACENTOR
Control mean 123 145 N 95 142 163 170 V 18.0 19.8 1 243 33.2 N |282 |[328
Dogs 52 | 8.0 9.2 8.0 13.7 7.1 8.7
Treated 27 0.0 18 32 1.5 F 1107 (102
Dogs 29 0.0 3.1 2.1 49 [100
Efficacy against the American Dog Tick % 78% };’Xl 91% 95% | B | 62% | 69%
Control | mean 6.3 2217 c

o€



Dogs +é- 33 4.5 11.1 Brown Dog Ticks not available after day 6
s.d.
Treated | mean 0.0 0.0 0.0 T T T
Dogs +/- 0.0 0.0 0.0
s.d.
Efficacy against the Brown Dog Tick % 100% 100% ;ll) B B B
Control FLEAS
Cats
0 298 478 43.5 522 | 532 532 D | 468 |46.2
9.7 139 19.5 257 {2719 279 | 147 1238
Treated ' )
Cats
mean 100.8 27 0 1.6 0.2 9 4.2 128 4.2 256 146
+/s.d. 28 0 1.9 04 4.7 24 4.7 24 122 |1l
Efficacy against Ficas % 100% 97% ;(IJ 8% | 2% TI1% | 92% 45% | 68%

T¢
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Immediate efficacy of the shampoo was shown
by the loss of dead fleas and ticks in the rinse water,
followed by 78 to 100% reduction in mean ectoparasite
burdens in the treated animals the following day and
100% efficacy 48 hours later. This immediate efficacy is
as expected. However, the continuing residual efficacy
against five repeated reinfestations with new fleas and
ticks for the following three weeks was totally
unexpected since rinsing out the animals' haircoats has
heretofore been found to remove the active ingredients
of shampoos and to 1leave the treated animal fully
susceptible to reinfestation immediately thereafter.
Exemple 6 : Residual Ovicidal Efficacy of a Pyriproxifen

Shampoo against Fleas on Cats
Three pyriproxifen shampoos were formulated

in accordance with Example 1 to contain 0.01%, 0.05% and
0.25% of technical pyriproxifen. Twenty cats were
selected and randomized into four groups, each of five
cats. The cats were infested each with 100
Ctenocephalides felis fleas. Flea eggs were collected
(50/cat) and incubated in nutrient medium under suitable
conditions of temperature and humidity. After 24 hours
the numbers of hatched eggs were counted and the larvae
returned to the medium for a further 28 days, after
which time the numbers of emerged fleas were enumerated.
From these data the normal flea egg fertility rate was
determined and the 20 cats were judged to be good hosts
for the maintenance of fertile fleas.

Fifteen cats in three groups, each of five
cats, served as principals and were treated with one of
the three pyriproxifen shampoos. Their haircoats were
thoroughly wetted with water, shampoo was applied at the
rate of 10 g/kg and their coats were lathered thoroughly
with additional water, as needed to effect good
coverage. The cats were allowed to stand for five

minutes then rinsed off thoroughly with water and air
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dried without toweling. The remaining five cats served
as controls and were similarly treated by shampooing
with a control shampoo that was formulated to be the
same as the active shampoos but without pyriproxifen.
The cats were reinfested with fleas frequently, at least
weekly. Flea eggs were collected at least weekly and
incubated. The egg/larva cultures were examined at 4
days and 28 days when egg hatch and adult flea emergence
values, respectively, were determined. There were no
further applications of shampoo nor any other treatment
that would have a deleterious effect on the fleas on the
cats. The cycle of reinfestation and egg collection was
repeated until residual ovicidal efficacy/flea egg
sterilization from the principal cats was considered to
be inadequate (i.e., less than 80% group mean reduction
in egg hatch/adult flea emergence in treated animals
compared with mean group flea egg fertility wvalues from
the control cats) or, in absence in treatment failure,

at approximately three months after treatment.
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Shampoo | Pyripraxifen Mean group ovicidal efficacy on days after treatment

% a.i. mg/kg 2 3 8 10 15 17 32 39 46 53 60 6667 | 71-74 | 1881 | 85
0.01% 0.05 100% | 100% | 100% | 100% | 98% 100% | 82% | 100% | 100% | 100% | 79% | 100% | 84% 54% 95%
0.05% 027 100% | 100% | 100% | 100% | 100% | 100% | 84% | 87% 100% | 100% | 91% | 98% 97% 98% 100% |
0.25% 1.25 100% | 100% | 100% | 100% | 100% | 100% | 9% | 100% | 100% | 100% | 98% | 98% 99% 100% | 100%
0.00% 0.00 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

ve
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Immediate ovicidal/flea egg sterilization
efficacy of the shampoo on the treated cats was shown by
the complete sterilization of all fleas (both pre-
existing and those applied immediately after the cats
had dried) by 48 hours after shampooing. It was also
noted that the. active ingredient, pyriproxifen, although
known primarily for its ovicidal effect was, at the
higher levels also insecticidal since it was difficult
to maintain adequate flea burdens for egg collection on
those treated cats for at least the first month after
shampooing. Residual ovicidal efficacy that sterilized
all fleas, both pre-existing and from periodic new
reinfestations, continued for up to and beyond 85 days,
in spite of the thorough post-shampoo rinsing of the
cats' haircoats to wash out the active ingredient of the

shampoo.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :

1. A method of residual control of
ectoparagsites which attack warm blcoded animals
comprising teopically treating a warm bleoded animal with

5 a shampoo which, after rinse out, leaves on the haircoat
of said warm blooded animal a residve comprising an
ovicidally effective amount against the ectoparasites of
at least one compcund selected rom the nitrcgen
containing heterdcyclic compounds of ths formula :
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R
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% \>/ Y~CH—CH )z CH-X—R
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0.;.;: Wherein :
) : 20 - Ry is one of the following groups
....:
.Q 0.. XN
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in which R7, Rg, Rg, Rig, Ri1, Riz, Ri3. Rigs Ris. Rig
10 and Rj37 are, the same or differxent, each a hydrogen
atom, a halogen atom, a C3-C4 alkoxy group, a Cy-Cg4
alkylthiogroup, a trifluoro methyl group or a nitro
greup ; Rigs, Rjg9, Rzg and Rj; are, the same or
different, each a hydrogen atom or a methyl group, k is
(5 an integer of 0 to 1 and I is an integer of 0 to 3 ;
- Rp and Ry are, the same or different, each a
hydrogen atom, a halogen atom or a methyl group ;
- R4 is a halogen atom or a methyl group ;

.
(XX XX X
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- Rg and Rg are, the same or different, each a

s s+ 20 hydrcgen atom, a halogen atom, a C;-C4 haloalkyl group

E“... or a C3-C4 haloalkoxy group ;

E'-':- - X, ¥ and Z are, the same or different, each an
oxygen atom, a sulfur atom or a methylene group, m is an

integer of 0 to 4 and n is an integer of 0 to 2.

25 . 2. A method according to claim 1, wherein

':::°; the compound is a nitrogen containing heterocyclic
<% compound in which R; is a 2-substituted pyridine.

vt 3. A method accoxrding to claim 2, wherein

E‘":- the compound is a (4-phenoxyphenoxy)ethoxy pyridine and

30 more preferably the .2-([l-methyl-2-(4-phenoxyphenoxy) -
ethoxy] pyridine (pyriproxifen).

DO 4., A method according to anyone of claims 1
to 3,. wherein the residue forming dose of the ovi.cidally
active compound in the shampoo is in the range £from

35 about 0.001% to about S%, more preferably from about

18 M 1909




38

0.005% to about 2.5% and most preferably from about
0.01% to about 0.5%.

S. A method according to anyone of claims 1

to 4, whefein the shampoo leaves, after rinse out, on

s the haircoat of the warm blooded animal an ovicidally

effective residual amount of a nitrogen containing

heterocyclic -compound togec‘her with an insecticidally

and ~acaricidally. effective residual amount of a

synthecic pyrethroid selected from the grcup consisting

10 of . rermethrin, cypermethrin, cyhalothrin,
lambdacyhalothrin, deltamethrin, tralomethrin,
cyfluthrin, flucythrin, flumethrin, fluvalinate,

fenvalerate or mixtures thereof.
6. A method according to claim S5, wherein
1S the nitrogen containing heterocyclic compound is the 2-
[1-methyl-2- (4-phenoxyphenoxy)ethoxy] pyridine whereas
the synthetic pyrethroid is the permethrin.
7. A method according to claim 6, wherein

....0:
’ : the residue forming dose of the nitrogen containing
Tt g heterocyclic compound in the shampoo is in the range

e ae

RPN from about 0.001% to 5% whereas the residue forming dose
e of the synthetic pyrethroid in the shampoe is in the
AP range from about 0.2% to S5.0%.

8. A method according to claim 7, wherein

25 the residue forming dose of the nitregen containing

heterocyclic compound in the shampoo is in the range

o0t from about 0.005% to 2.5% whereas the residue forming

dose of the synthetic pyrethroid in the shampoo is in
the range from about 0.5% to 3.0%.

.. 30 9. A method according to claim 7, wherein

' the residue forming dose of the nitrogen containing

heterocyclic compound in the shampoo 1is in the range
N from about 0.0l% to 0.5% whereas the residue forming

« 290

. dose of the synthetic pyrethroid in the shampoo is in

XXX

L]

35 the range from about 1.0% to 2.0%.
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10. A methed according to anyone of claims 1
to 9, wherein the ectoparasicte is a flea or a tick and
the warm blooded animal is a dog or a cat.

1l1. A shampoo composition for the residual
control of ectoparasites which attack warm blooded
animals comprising a detergent and at least one active
compound  selected from the nitrogen  containing
heterocyclic compounds of the formula

R R

R, 7 ) .
% .§>// \ ¥4L¥%cxgiig—x—al
- Ry ®,)

m

wherein

- Ry 1is one of the following groups

Ryl
N N N Ry
" E T T
Ry, _ R, ,
N N\\\\ N
: N

Rl(
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in which R7, Rg. Rg., Ryg, Ry1, Riz. Ria. Riq. Ris. Ryg
10 and Rj7 are, the same or different, each a hydrogen
atom, a halcgen atom, a C;-C4 alkoxy group, a C;-C4
alkylthiogroup, a trifluoro methyl group or a nitro
group ; Rjg, Rige, Rpg and Ry are, the same or
different, each a hydrogen atom or a methyl group, k is
(5 an integer of 0 to 1 and 1 is an integer of 0 to 3 ;
- R; and R3 are, the same or different, each a
hydrogen atom, a halogen atom or a methyl group ;

- Rq is a halogen atom or a methyl group ;

s - Rg and Rg are, the same or different, each a
cvt 20 hydrogen atom, a halogen atom, a C1-Cq haloalkyl group
E.H.. or a C;-C4 haloalkoxy group ;

se oo - X, Y and Z are, the same or different, each an

oxygen atom, a sulfur atom or a methylene group, m is an
integer of 0 to 4 and n is an integer of 0 to 2;
25 wherein the dose of the active compound is sufficient
PR for leaving on the haircoat of the warm blooded animal,

cons . after rinse out of the shampoo, an ovicidally residual

effective amount against ectoparasites of said compound.
se oo 12. A shampoo compasition according to claim

30 11, wherein the active compound is a nitrogen containing
heterocyclic compound in which R1 is a 2-substituted

t.o..o pledine' .
"°°. 13. A shampoo composition according to claim
¢ 12, wherein  the active compound is a (¢-

35 phenoxyphenoxy)ethoxy pyridine and more preferably the
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2-[(1-methyl-2- (4-phenoxyphenoxy) ethoxy] pyridine
(pyriproxifen) .
14. A shampoo composition according to
anyone of claims 11 to 13, wherein the dose of the
S ovicidally active compound in the shampoo is in the
range from about €.001% to about S%, more preferably
from about 0.005% to about 2.5% and most preferably from
about 0.01% to about 0.S5%.
15. A shampoo composition according ¢to
10 anyone of claims 11 to ‘14, which comprises a nitrogen
containing heterocyclic compound together with a
synthetic pyrethroid selected from the group consisting

of permethrin, cypermethrin, cyhalothrin,
lambdacyhalochrin, deltamethrin, tralomethrin,
15 cyfluthrin, flucythrin, flumethrin, fluvalinate,

fenvalerate or mixtures thereof and which, after rinse
out, leaves on the haircocat of the warm blooded animal

e an ovicidally residual effective amount of said nitrogen
sgeees containing heterocyclic compound and an insecticidally
O 20 and acaricidally residual effective amount of said
e synthetic pyrethroid.

;.;:: 16. A shampoo composition according to claim
vt 15, wherein —the nitrogen containing heterocyclic

compound is the 2-({l-methyl-2-(4-phenoxyphenoxy)ethoxy]
25 pyridine (pyriproxifen) whereas the synthetic pyrethroid

BRXITS is the permethrin.

:,,‘ 17. A shampoo composition according to claim
et 15 or to claim 16, wherein the dose of the nitrecgen
oo oo containing heterocyclic compound is in the range from

30 about 0.001% to S% whereas the dese of cthe synthetic
pyrethroid is in the range from about 0.2% to 5.0%.

ORr 18. A shampoo composition accorxrding to claim
v, 15 ox claim 16, wherein the dose of the nitrogen
R containing heterocyclic compound is in the range £from

35 about 0.005% to 2.5% whereas the dose of the synthetic
pyrethroid is in the range from about 0.5% to 3.0%.
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19. A shampoo composition according to clai@
15 or to claim 16, wherein the dose of the nitrogen
containing heterocyclic compound is in the range from
about 0.01% to 0.5% whereas the dose of the synthetic

S pyrethroid is in the range from about 1.0% to 2.0%.

20. A shampoc composition according to
anyone cf claims 11 te 19, which contains from 1.0% to
20.0% emulsifier in combination with 10% to 60%
detergent and optionnally one or more components

10 selected from the group consisting of emollients,
fragances, preservatives and viscosity —controlling
agents.

21. Use of a shampoo composition according
to anyone of claims 11 to 20 for controlling fleas or

15 ticks on dogs or cats.

Dated this 18th day of March 1999
LABORATOIRES VIRBAC

* By their Patent Attorneys

CE GRIFFITH HACK

E.g.. Fellows Institute of Patent and
et Trade Mark Attorneys of Australia
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