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CARLOS OLARTE, mayor de edad y vecino de Bogotd, identificado tal como aparece al pie de
mi firma, en mi caricter de apoderado sustituto de la sociedad solicitante, tal como consta en la
sustitucion de poder adjunta, me permito manifestar lo siguiente ante el auto emanado por ese
Despacho, dentro del plazo legal previsto en el articulo 45 de la Decision 486, en los siguientes

términos:

1. En primer lugar, y con el dnimo de brindar mayor claridad a la materia reivindicada, me

permito presentar un Capitulo Reivindicatorio Modificado que reemplaza en su totalidad al

Capitulo Reivindicatorio presentado al momento de radicar esta solicitud. Para tal efecto, adjunto

un recibo de pago que cubre la tasa de modificacion correspondiente.

Asi entonces, el Capitulo Reivindicatorio Modificado contiene los siguientes cambios:

o Se eliminan las Reivindicaciones 1-5, 7, 10-14 y 16-17.
e La nueva Reivindicaciébn 1 se dirige especificamente a composiciones que
comprenden: una piretrina y un vehiculo que puede ser d-limoneno o d-limoneno

junto con éter monometilico de propileneglicol.

Valga anotar que las anteriores modificaciones en ningin momento corresponden a una

ampliacién de la materia originalmente revelada por la presente solicitud, por el contrario, el
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cumplien 0 asi con lo dispuesto por el Articulo 34 de la Decision 486.

2. a- El Examinador insiste en que las patentes US 5.236.954 (D1) y US 5.942.525 (D2)

afectan la novedad y el nivel inventivo de la presente solicitud

El Examinador sefiala que D1 revela una composicién parasiticida para aplicacién tdpica que
comprende: una piretrina o un piretroide y un vehiculo que comprende un terpeno (citronelo) y/o
un éter alquil glicolico. Segun el Examinador, las caracteristicas esenciales de la composicién de
las Reivindicaciones 1 y 2 de la presente solicitud habian sido previamente divulgadas en D1, por
. lo que las mismas no son novedosas. Sin embargo, el Examinador establece que las
Reivindicaciones 3 y 7, que presentan como caracteristica esencial el terpeno d-limoneno, si

podrian considerarse novedosas.

Adicionalmente, el Examinador anota que el estado de la técnica mas cercano es D1, el cual
revela una composicién empleada para el mismo propoésito que la composicién reivindicada, con
la iinica diferencia que la composicién divulgada en D1 no comprende limoneno. Sin embargo,
el Examinador sefiala que D2 revela composiciones que comprenden una piretrina o piretroide y
un vehiculo que incluye d-limoneno, por lo que la presente invencién puede resultar derivada de

la informacion revelada en D1 en combinacion con D2.

Adicionalmente, el Examinador sefiala que el problema de prevenir la cristalizacién de
composiciones que contienen altas cantidades de piretrina ya habia sido resuelto en el arte previo,
puesto que las composiciones divulgadas en D1 no cristalizaban a bajas temperaturas, y el
reemplazo de un terpeno (citronelo) por limoneno, conocido a partir de D2, resultaria obvio para

el experto en la materia.

b- i) En primer lugar, y tal como lo reconocié el Examinador en su Oficio No.
754, D1 no revela composiciones que comprendan una piretrina y un vehiculo, donde dicho

vehiculo esté constituido especificamente por d-limoneno, o por d-limoneno en combinaciéon con

éter monometilico de propilenglicol, tal como se reclama en el Capitulo Reivindicatorio
Modificado. Por lo tanto, considero superada cualquier objecion dirigida a la falta de novedad de

la presente invencion.

ii) En cuanto al nivel inventivo de las formulaciones reivindicadas, me
permito llamar nuevamente la atencion al hecho que la presente invencién proporciona un

sistema de solventes que previene o minimiza la cristalizacidon de piretroides o piretrinas,
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en combinacién con éter monometilico de propilenglicol. De hecho, tal como se demuestra en el

Capitulo Descriptivo, las composiciones de la presente invencién no cristalizan a temperaturas
inferiores a 20°C, ain con concentraciones de permetrina mayores al 50% (preferiblemente
65%), permitiendo asi la administracion topica de pequefias cantidades de la formulacién, para

control efectivo de ectoparésitos.

Como lo mencioné en mi respuesta al primer examen de fondo, el arte previo (D1 y D2) no

proporciona referencia alguna acerca de la inestabilidad desventajosa de composiciones que

contienen permetrina, especialmente cuando se formulaban en altas concentraciones, como al

65%. Por el contrario, la presente solicitud aborda el problema relacionado con la inestabilidad
de composiciones que contienen piretroides y piretrinas, que cristalizan a temperaturas inferiores
a 20°C, lo que reduce significativamente la dosis de medicamento que es finalmente
administrado. La persona medianamente versada en la materia con conocimiento de D1 y D2 no

hubiera estado al tanto de los problemas resueltos por la presente invencién y no hubiera

encontrado motivacion alguna para formular una composicién con el propésito especifico de
evitar la cristalizacion del ingrediente activo. La presente invencién ha encontrado
inesperadamente que composiciones de piretroides que comprenden un vehiculo compuesto por
d-limoneno, o por d-limoneno en combinacién con éter monometilico de propilenglicol, previene

la cristalizacion indeseable del principio activo.

Una vez mds, una persona medianamente versada en la materia, siguiendo las ensefianzas del arte
previo citado por el Examinador, no hubiera estado motivada a formular un vehiculo que evitara

la cristalizacion de la permetrina, y ain menos, a usar d-limoneno como el ingrediente clave que

produce el efecto de estabilidad deseado. Aunque D1 se refiere a composiciones que contienen
permetrina en cantidades mayores al 50%, esta referencia no contiene mencién alguna a las
desventajas de la cristalizacién de este principio activo cuando se encuentra en formulaciones

liquidas. D1 no proporciona sugerencia alguna acerca de como prevenir la cristalizacién de

la_permetrina. De otra parte, las ensefianzas de D2 solamente proporcionan ensefianzas que

sugieren la formulacién de permetrina en cantidades inferiores al 50% (p.ej. 45%), utilizando

unicamente solventes oleosos, medio en que el fenémeno de cristalizacion no se presenta.

Adicionalmente, aunque D2 ensefia el uso de d-limoneno, dicha referencia en ningun momento
aplica este componente como agente estabilizante para formulaciones altamente concentradas

como lo aplica la presente invencion, D2 utiliza D-limoneno solamente como fragancia.

En conclusion, dado que D1 no proporciona informaciéon acerca de la inestabilidad en las

composiciones de interés (cristalizacién en soluciones concentradas), v D2 usa solventes oleosos
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motivaci6n alguna en el arte previo para combinar las divulgaciones de D1 y D2, especificamente

buscando superar el fendmeno de cristalizacion identificado en la presente solicitud.

ili)  Ahora bien, en relacién con los argumentos especificos del Examinador en

respuesta a mi memorial al primer examen de fondo, me permito anotar lo siguiente:

— La Tabla 1 del Capitulo Descriptivo demuestra que las formulaciones sugeridas en el arte
previo (es decir, que no incluyen d-limoneno) y que solo incluyen un éter alquil glicélico,
tal como dipropilenglicol monometil éter (usado en D1), solidifican a 15°C. Esto es, las

composiciones del arte previo si cristalizan a bajas temperaturas. Por el contrario, las

composiciones de la presente invencién que comprenden d-limoneno, no cristalizan, aun a

la_temperatura mas baja de 15°C. Adicionalmente, debo llamar respetuosamente la

atencién del Examinador al hecho que D1 solo sugiere el empleo de éter monometilico de

dipropilenglicol, no de éter monometilico de propilenglicol, presente en las

composiciones reclamadas en la nueva Reivindicacién 1, el cual proporciona menor
niumero de cristales a baja temperatura (Tabla 2).

— El arte previo no sugiere el uso de vehiculos que incluyan una mezcla de d-limoneno y un
éter alquil glicdlico, con el proposito especifico de mejorar la solubilidad de una alta
concentracion de permetrina. De hecho, D2 revela el uso de d-limoneno como fragancia
y el empleo de cantidades reducidas de principio activo.

—~ Nada en el arte previo ensefia o siquiera sugiere que las mezclas de d-limoneno y éter
monometilico de propilenglicol resultarian en soluciones con mejores propiedades de
disolucion para la permetrina, en comparacion con los solventes independientes.

— Los resultados de los Ejemplos 3A-3D, demuestran claramente que la permetrina presenta

la_ mayor solubilidad en d-limoneno. En orden de solubilidad decreciente, los solventes

evaluados fueron: (1) d-limonenoﬁ (2) éter monometilico de propilenglicol; (3) éter

monometilico de dipropilenglicol (sugerido en DI1); (4) éter monometilico de
dietilenglicol; y (5) 2-metil-2,4-pentandiol (hexilenglicol). Por lo tanto, la afirmacion del
Examinador que la solubilidad de la permetrina en d-limoneno no es diferente en

comparacién con otros solvente o mezclas de solventes, es evidentemente equivocada.

De acuerdo con lo anterior, debo subrayar enfaticamente que las composiciones de la presente
invencién, tal y como se reclaman en el Capitulo Reivindicatorio Modificado, presentan efectos

sorprendentes e inesperados que demuestran su altura inventiva.
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- %-.w-qr‘-—‘:-Bax terminar, deseo poner bajo su conocimiento el hecho que en relacién con la
invencién de la presente solicitud ademés de la Oficina Mexicana, también ha sido otorgado el
privilegio de patente por parte de oficinas de patente en China, Nueva Zelanda, Perd, Filipinas,

Rusia, Singapur, Taiwéan, Ucrania, Estados Unidos y SurAfrica.

Si bien es cierto que las concesiones de patentes en oficinas de otros paises no son vinculantes en
el sentido que obliguen a la SIC a tomar una decision en el mismo sentido, éstas si corresponden
a un fuerte indicio sobre el cumplimiento de los requisitos de patentabilidad, puesto que los

requisitos de novedad y nivel inventivo son requisitos universales y objetivos.

4. Segun todo lo anterior, considero que las objeciones interpuestas por el Examinador en
cuanto a novedad y nivel inventivo de la solicitud han sido superadas, cumpliendo a cabalidad
con lo dispuesto por la Decisién 486; en consecuencia, solicito respetuosamente que se proceda

con la concesion del privilegio de patente.

Atentamente,

{ CARLOS R. OLARTE
C.C. No. 79.782.747 de Bogota

T.P. 74.295 g

Anexos:

e Capitulo Reivindicatorio Modificado.

e Recibo de pago correspondiente a la tasa de modificacion.

e Sustitucién de poder legalizada
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Expediente No.03-067.907
Segundo Examen de Fondo

CAPITULO REIVINDICATORIO MODIFICADO ‘téiﬁ)
oz

(Sequndo Examen de Fo_ndo)

1. Una composicién parasiticida para aplicacion tépica a un
animal que comprende un piretroide 6 una piretrina y un vehiculo, en donde
dicho vehiculo comprende d-limoneno 6 una mezcla de d-limoneno vy

propilenglicol monometil eter.

2. La composiciéon de la Reivindicacion 1, en la cual dicho

piretroide es permetrina.

3. La composiciéon de la Reivindicacion 2, en donde dicha
permetrina esta presente en una cantidad mayor al 50% en peso de la

composicion total.

4, La composicion de la Reivindicacion 3, donde dicha
permetrina estd presente en una cantidad del 65% en peso de la

composicion total.

5. La composicion de la Reivindicacién 1, donde dicho vehiculo
estad presente en una cantidad del 30% al 70% en peso de dicha
composicion.

-
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Re:  Expediente No. 03.067.907
Solicitud de patente de invencion titulada: “COMPOSICIONES PARASITICIDAS
Y METODOS DE USO”
Solicitante: SCHERING PLOUGH LTD.
Ntra. Ref: P2003/000083

SUSTITUCION DE PODER

J. AN RAISBECK LLINAS, mayor de edad y vecino de Bogota D.C., identificado como
aparece al pie de mi firma, en mi caricter de apoderado de la sociedad de la referencia,
respetuosamente me permito manifestar que SUSTITUYO el poder a mi conferido por la
mencionada sociedad, en el doctor CARLOS R. OLARTE, mayor de edad, domiciliado en
Bogota D.C., identificado con la Cédula de Ciudadania No. 79.782.747 de Bogota, y portador de
Tarjeta Profesional de Abogado No. 74.295 expedida por el Consejo Superior de la Judicatura,

para que sea el quien en adelante asuma el tramite de la presente accion.

El apoderado sustituto conserva las mismas facultades del principal.

Atentamente,

QYVW\ \W

J.JAN RAISBECK
C.C. No. 79.376.996 de Bogota
T.P.135.799 del C. S. de la J.

World Trade Center - Torre A, Calle 100 No. 8A — 37, Piso 10, Bogoté D.C., Colombia
Tel + 57 1601-7700, Fax + 57 1 601-7799, office@olarteraisbeck.com, www.olarteraisbeck.com
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. US005236954A
United States Patent py 1] Patent Number: 5,236,954
Gladney et al, [4s] Date of Patent: Aug. 17, 1993
[54] PARASITICIDAL COMPOSITION AND 4,731,378 3/1988 Naik et al. .ccvvviiniiiinveninnnas 514/331
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Pennington, Rayville, Mo. 2436028 2/1976 Fed. Rep. of Germany ... 514/72
. . . . 2002635 2/1979 United Kingdom .
(73] Assignee:  Pitman-Moore, Inc., Mundelein, 11l 2088212 6/1982 United Kingdom ........... 514765
(21] Appl. No.: 707,629 Primary Examiner—Allen J. Robinson '
[22] Filed: May 30, 1991 “Anorney, Agent, or Firm—Wendell Ray Guffey; Penny
R. Slicer '
Related U.S, Application Data [57] ABSTRACT
[63] Continuation-in-part of Ser. No. 487,913, Mar. 5, 1990, A liquid phase composition of a pyrethroid in concen-
abandoned. trations greater than 50% w/w that may be used as a
[51] Int. CLS .o, A61K 31/215; A61K 317275  basis for other pyrethroid containing formulations in
{521 UsS.ClL .. : 514/531; 514/521 physical phases other than the liquid phase is described.
[58) Field of Search .....c.ocovererirecrnicnrinnae 514/521, 531 A method of treatment utilizing the composition on
. domestic mammal is also described. The composition
[56) References Cited

U.S. PATENT DOCUMENTS
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4,404,223 9/1983 Matthewson . .. 424/305
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can be applied as a small dose to a localized region of
the animal’s body which is then delivered to relatively
all of the animal’s body surface by migration of the
pyrethroid.

28 Claims, No Drawings
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1

PARASITICIDAL COMPOSITION AND METHODS
FOR ITS MAKING AND USE

This is a continuation-in part of U.S. patent applica-
tion Ser. No. 07/487,913, filed on Mar. 5, 1990 and now
abandoned which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

This invention relates in general to a composition for
controlling ectoparasites. More particularly this inven-
tion relates to such a composition employing a pyre-
throid in concentrations greater than 50% by weight of
the total composition.

Ectoparasidic arthropods such as ticks, flies and fleas
are often found on mammals, such as humans and a
variety of animals. Ectoparasites will feed off their
mammal host and are a constant source of irritation to
the host. It is therefore desirable to control such infesta-
tions. By control, it is meant that, desirably, about 80%
by weight of all parasites on the host are killed or re-
pelled. Control of tick infestation on all mammals, espe-
cially household pets, has recently assumed greater
importance than at an other recent time because of the
discovery that certain tick specics may carry the micro-
organism responsible for the transmission of Lyme dis-
ease to humans.

While there are known compositions and methods for
controlling ectoparasites, many of them are systemic
products. That is, they are products containing active
parasiticides that enter the bloodstream of the host in
order to create the insecticidal effect. Systemic insecti-
cides are generally less desirable if suitable alternatives
exist. Because systemic products, even if topically ap-
plied, must enter into the host bloodstream, they are
more likely to be toxic to the host. In addition, systemic
products that are not applied topically can be difficult
to administer. They may require injection equipment or
involve the difficult task of getting an apimal to swal-
low oral formulations.

Liquid compositions containing up to 50% by weight
of a pyrethroid are known as are methods for applying
said formulations topically. See for example, U.K. Pat.
2,088,212 to Kieran & Townsend. However, known
compositions do not encompass the formulation of lig-
uid compositions containing pyrethroid in an amount
greater than 50% by weight of the total composition,
like those of the instant invention. It is surprising that
such concentrated formulations do not cause irritation
and toxicity. It would be anticipated that highly con-
centrated solutions of a pyrethroid, when applied to the
skin, would be absorbed into the host and result in sys-
temic toxicity, or would cause severe skin irritation.
The present invention encompasscs a topical formula-
tion of greater than 50% by weight of a pyrethroid that
is non-irritating and non-toxic to the host animal. The
present invention also encompasses a method of con-
trolling ectoparasites wherein the total formulation can
be applied as a small dose to one or more localized
regions on the skin of the hosts. The concentrated for-
mulation applied in this manner spreads over relatively
all of the body surface of the host and effectively con-
trols ectoparasites. :

Although applicant does not wish to be bound by
theory or speculation, it is believed that one reason why
the prior art does not teach the use of such highly con-
centrated pyrethroid formulations is because of the
solvent systems heretofore employed. For example,

b

10

15

20

25

30

35

40

45

50

58

60

65

2
UK. Patent No. 2,088,212 teaches the dissolution of
solid pyrethroids into liquid formulations by using un-
desirable, irritating, organic solvents such as xylene,
toluene, and cyclohexanone. It teaches the use of one of

these solvents in conjunction with alkyl glycol ethers. It
also te: inations of the three organic.

solvents in conjunction with a glycol. The referenced
U.K. patent does not teach the use of glycols without
adding other undesirable and irritating components.
Those skilled in the art would not expect that the weak
solvent power of the glycols could be compatible with
commercial production methods. When the active in-
gredients according to the present invention are formu-
lated in an alky! glycol ether solvent, the resulting lig-
uid formulation can then be used as an ingredient in
formulating other topical compositions.

Conceptrations of more than 50% by weight make
topical application of the composition more convenient
and more aesthetic than ever before. The higher the
concentration, the smaller the dose for effective ecto-
parasite control. A small dose can be applied to a rela-
tively small region of the skin, thus preventing the host
from being covered with solvent. This formula and
method of application is particularly useful for treating
domestic animals, because the animal will not drip sol-
vent or feel sticky when petting immediately after appli-
cation. Such small doses can be applied without the
treated animal being made aware thus easing adminis-
tration. Although the composition is applied as one or
more small doses to a localized region on the animal, the
pyrethroid translocates to effectively control ectopara-
site infestation over relatively all of the animal. Formu-
lations containing more than 50% by weight of a pyre-
throid thus obtain many advantages not taught by the
prior art of using formulations with maximum concen-
trations of up to 50% by weight of the total formulation.

Topical compositions can be formulated to take a
variety of physical states. They can be a mixture of
liquids or a solid active agent can be dissolved in solu-
tion. Alternatively, the active agent may be carried in a
suspension or emulsion, or may be as a microencapsula-
tion and carried in a suspension. The suspensions can be
water or oil based sols, gels, or ointments. Emulsion
carriers contain both aqueous and oily components and
can take the form of creams, lotions, or ointments. or
ointments.

In addition, topical administration is further made
convenient if the active agent insecticide is contained in
af optimal composition. An optimal composition has
the following characteristics. The active agent com-
prises more than 50% by weight of the formulation so
that the smallest effective dose may be achieved. Al-
though the mechanism is not fully known, it is thought
that during application and while on the host, either or
both the carrier components and the active agent of the
formulation facilitates distribution of the agent over the
surface of the animal and to the parasite. The carrier
may also facilitate migration of the pyrethroid compo-
nent to cover relatively all of the animal body surface
for effective ectoparasite control. In the optimal com-
position, the carrier may also comprise ingredients that
soothe or prevent irritation as well as merely employing
solvents that are non-irritating.

The choice of carrier can also be varied to optimize
frequency of dosing according to particular environ-
mental conditions. For example, oily carriers resist
washing. Formulations comprised of oily carriers re-
duce dosing frequency for hosts exposed to rain and
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water. Formulations comprised of;aqueous carriers are
more suited to dry environs. If the host is in dry envi-
rons the aqueous formulation is less likely to be washed
off and the required frequency of dosing remains low.

Formulations with pyrethroid concentrations in ex-
cess of 50% by weight can be packaged in a single dose
package. For example, a single | cubic centimeter (cc)
dose of a liquid formulation comprised of permethrin
and 35% 2-(2-methoxy-ethoxy)ethanol can be packaged
in a collapsible 1 cc tube, Because, the formulation

avoids the use of strong organic solvents like xylene, .

cyclohexanone, and toluene, there is greater choice of
tube material. Single dose containers make storage and
disposal more convenient for animal owners.

Muitiple dose liquid formulations can be packaged in
containers, possibly photoresistant containers, of more
than I cc capacity. The high concentration composition
also decreases container size requirements for multiple
dose containers as well as the container size require-
ments for single dose containers for larger animals.
Again, the smaller container sizes are more conve-
niently stored and disposed.

SUMMARY OF THE INVENTION

It has been discovered that a composition including a
pyrethroid in concentrations greater than 50% and up
to 95% by weight of the total composition can be pre-
pared and that said highly concentrated composition is
effective for topical application for control of ectopara-
sites such as fleas, flies, and ticks on some mammals,
while remaining non-toxic and non-irritating to the
host.

In one aspect of the invention the pyrethroid used is
permethrin. The composition preferably comprises
65% by weight permethrin in a carrier, preferably the
solvent carrier 2-(2-methoxyethoxy)ethanol. The com-
position may include other inert ingredients such as
perfumes, skin conditioners or coat sheeners. A pre-
ferred composition is in a pourable form so that it can be
easily applied to the fur or skin of host animals. The
preferred composition is non-irritating to the host skin,
coat, and fur and is also not systemically toxic to the
host.

Another aspect of this invention encompasses a
method for administering an effective amount of pyre-
throid to control ectoparasite infestation over the entire
body surface of the host. A composition comprising a
pyrethroid, preferably permethrin, in an amount rang-
ing from above 50% and up to 95% by weight is applied
as one or more small doses to one or more localized
regions on the host. Although the exact mechanism is
not known, it is thought that the pyrethroid component
translocates by migration to cover relatively all of the
mammal's body surface within a short period of time.
The concentrated dose thus effectively controls ecto-
parasite infestation over the entire body surface of the
host.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention is a composition for control-
ling ectoparasites that can be found on mammals and to
methods for preparing and using the composition. Gen-
erally, the composition comprises pyrethroid and a
carrier.

Pyrethroids are a class of chemicals, that have shown
efficacy against ectoparasites. Suitable pyrethroids in-
clude permethrin, phenothrin, cypermethrin, cyhaloth-
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rin, " lambda cyhalothrin, cyfluthrin, cyphenothrin,
trelomethrin, tralocythrin, deltamethrin, sluvalinate
fluvinate, flumethrin and fenvalerate. The most pre-
ferred pyrethroid for use in this invention is permethrin,
Permethrin has a technical name of 3-(phen-oxy-
phenyl)-methyl-(1R S)-cis,trans-3-2,2-dichloroethenyl)-
2,2-dimethylcyclopropane carboxylate and a formula
of: :

Cl
Il
- C=CH--CH-—— CH~--C--0-CH;Ar-—0--Ar
N\ /
Cl C
7 N\
CH3 CH3

{Ar denotes a phenyl group)

Permethrin has a molecular weight of 391.29 grams/-
mole and technical permethrin comprises from about 25
to 80% cis and about 20-75% trans isomers by weight.
In the insecticidal composition of the invention, techni-
cal permethrin is suitable and it preferably has & mini-
mum amount of the tran isomer of about 45% by weight
and a minimum amount of cis isomer of about 35% by
weight.

In the formulation of an ectoparasiticide composition
according to the instant invention the concentration of
permethrin is from above 50% up to about 95% (by
weight) with a preferred range of 60-70% (by weight)
and a most preferred range of 65-70% (by weight). The
remaining portion of the composition is a carrier sub-
stance.

Any carrier that can deliver a pyrethroid, preferably
permethrin, is a suitable carrier substance to comprise
the pyrethroid composition so long as the carrier is also
not irritating to the host’s skin and not systemically
toxic to the host and allows distribution to and contact
with or absorption by the target parasite. Some suitable
liquid carriers include most alcohols, aromatic petro-
Jeum products, corn oil, eucalyptus oil, dimethyl glycol,
glycol ether, and 2-(2-methoxybutoxy)ethanol and 2-(2-
methoxyethoxy)ethanol. The compound 2-(2-methox-
yethoxy)ethanol is the preferred liquid carrier for use in
the insecticidal composition of the present invention.

It is surprising to find that the insecticidal composi.
tion of the present invention comprising such a high
percentage of the active ingredient, a pyrethroid, is
effective against ectoparasites while remaining non-
irritating and non-toxic to the host. A composition of
the insecticidal composition having such a high concen-
tration of active ingredient also allows for small, easily
applied, and yet effective doses. A particularly effective
method of application consist of applying the composi-
tion to one or more localized regions of the host, such as
by applying a small spot of the composition on an ani-
mal at the region between its shoulder blades. It is be-
lieved that the pyrethroid component translocates
within a relatively short period of time to effectively
cover the entire surface of the host’s body. No special
expertise is required to apply the treatment so animal
owners may do so without the assistance of a health
care professional and without special equipment.

Other inert ingredients can be added to the present
composition and can include spreading agent, syner-
gists, attractants, repellents, adhesion promoters, sur-
face active agents, stabilizers, skin conditioners, per-
fumes, coat sheeners and coloring agents. Additional
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after treatment and daily, thereafter for four days. The
treatment and observation process was repeated on

days 7 through 11 and again on days 14-18, resulting in
three treatments and three weeks of observations.

Results

No adverse reactions were noted in any dog at any
time during the course of this study. All dogs exhibited
normal behavior. Food and water consumption re-
mained normal throughout the study.

Conclusion

No adverse reactions were noted after dogs were
repeatedly treated with the preferred formulation (per-
methrin formulated as a ready-to-use spot-on topical
applicant). Additionally, this formulation exhibits a
wide margin of safety, with no acute toxicological reac-
tions at 4 the effective dose. This study demonstrates
that the most preferred formulation is safe for use on
dogs even when applied at several times the recom-
mended dose.

What is claimed is:

1. A parasiticidal composition for topical application
to mammals comprising a pyrethroid in a carrier,
wherein said carrier is an alkyl glycol ether and said
pyrethroid is present in an amount greater than 50%
and up to about 95% by weight of the total composi-
tion.

2. A composition according to claim 1, whercin said
carrier is present in an amount ranging from 5% to
about 50% by weight of the total composition.

3. A composition according to claim 2 wherein said
alkyl glycol ether is selected from the group consisting
of 2-(2-butoxyethoxy) ethanol and 2-(2-methoxyethox-
y)ethanol. :

4. A composition according to claim 1 wherein said
pyrethroid is dissolved in said carrier.

§. A composition according to claim 1, wherein said
pyrethroid is selected from the group consisting of per-
methnin, phenothrin, deltamethrin, cypermethrin, cyha-
lothrin, lambda cyhalothrin, flumethrin, cyfluthrin, cy-
phenothrin, sluvalinate fluvinate, tralomethrin, tralo-
cythrin, and fenvalerate.

6. A composition according to claim §, wherein said
permethrin is selected from the group consisting of
compositions of the formula:

Cl

N - [
C=CH—CH CH—C—0—CH;—Ar—0—Ar

Cl c
VAR
CH3 CHz
and stereo isomers thereof, Ar is a pheny! group.

7. A composition according to claim 1, wherein said
pyrethroid is present in an amount of about 65% by
weight of the total composition.

8. A composition according to claim 7, wherein said
pyrethroid is a permethrin selected from the group
consisting of compositions of the formula:
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AN 1
C=CH—CH CH~C—0~CHy— Ar—0==Ar
a C
VRN
CH3 CH3

and stereo-isomers thereof, Ar is &8 pheny! group.

9. A composition according to claim 7, wherein said
alkyl glycol ether is present in an amount of about 35%
by weight of the total composition.

10. A composition according to claim 9, wherein said
alkyl glycol ether is selected from the group consisting
of: 2-(2-butoxyethoxy) ethanol, 2-(2-methoxyethoxy)e-
thanol and mixtures thereof.

11. A method of non-systemically controlling ecto-
parasite infestation on mammalian hosts comprising
topically applying a parasiticidal composition to a local-
ized external region op the mammal, said parasiticidal
composition compnising a pyrethroid in a carrier said
pyrethroid present in an amount greater than 50% and
up to about 95% by weight of the total composition.

12. A method according to claim 11, wherein said
method comprises applying said composition to one or
more external localized region on the mammal, said
composition comprising a pyrethroid in an alky! glyco!
ether carrier.

13. A method according to claim 11 wherein said
applying step comprises topically applying a parasitici-
dal composition on said mammal, said composition
comprising a pyrethroid in a carrier wherein said car-
rier is selected from the group consisting of 2-(2-butox-
yethoxy) ethanol and 2-(2-methoxyethoxy)ethanol.

14. A method according to claim 11, wherein said
applying step comprises topically applying said parasiti-
cidal composition to a localized external region on a
mammal, said mammal selected from the group consist-
ing of humans, dogs, cattle, giraffes and horses.

15. A method according to claim 14, wherein said
applying step comprises topically applying said parasiti-
cidal composition to & localized external region on a
mammal, said mammal being a dog.

16. A method according to claim 11, wherein said
applying step comprises topically applying 33.3 milli-
grams of said parasiticidal composition on the mammal
per kilogram of said mammal!’s body weight.

17. A method according to claim 11 wherein said
method of applying said composition to one or more
localized external regions on the mammal is effective as
a method for administering the pyrethroid component
onto relatively all of the mammal's body surface.

18. A method according to claim 15 wherein said
method of applying said composition to one or more
localized external regions on the mammal comprises
applying the composition to one or more regions cach
ranging from one to four cubic centimeters in size.

19. A method according to claim 17 wherein said
method comprises applying said composition to one
localized external region on the mammal.

20. A method according to claim 17 wherein said
method comprises applying said composition to two
localized external regions on the mammal.

21. A method according to claim 18 wherein said
method of applying said composition to a localized
external region on the mammal comprises applying said
composition to a localized external region on the mam-
mal as a spot.
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SPOT TREATMENT OF ANIMALS WITH
PYRIPROXYEFEN AND AN INSECTICIDL
CROSS REFERENCE TO RELATED
APPLICATION
The present application is a continuation of U.S. appli-
cation for patent Scr. No. 08/438,950 filed May 11, 1995 on
SPOT TREATMENT OF ANIMAILS WITH PYRIPROXY-
FEN AND INSECTICE, now abandoned.

BACKGROUND OF THE INVENTION

‘This invention relates to the general field of controlling
inscet pests with chemical agents and 1n particular to the spot
treatment of animals with an insect growth regulator.

Parasitic infestation by fleas, ticks and the like of domes-
tic animals. such as dogs and cats, results in considcrable
nuisance, pain and possible harm to the infested animals as
well as the animals’owners. Such infestation also results in
the transmission of discase to and between humans and
domestic animals. For this reason effective control of such
parasiles has always been desirable and necessary.

Adult Heas generally live in the coat and surrounding
cavironment of the host animal. They feed on the host’s
blood and lay their eggs in the host’s coat. Many of the flea
cags do not stick 1o the animal, because they arc not glued
to the coat or skin, and so the cggs fall off the animal into
the surrounding eanvironment. Insecticides applied to the
animal will generally kill the adult fleas on the animal, but
are not generally effective in killing the cgg or pupated
stages of the fleas because these stages are not normally on
the animal. Except where an insecticide has an extremely
long effective or residual life, use of such insecticides
generally does not prevent re-infestation at the time when
the egas released Ly fleas prior to or during treatment
subscquently hatch, mature through a pupa stage and return
1o the amimal as adults.

Active compounds which inhibit the growth of parasites,
such as fleas, have been developed and are applicd to the
host ammal. 1t is believed by applicants that these com-
pounds either contaminate the eggs or are incorporated into
the eggs and thereby effect growth of the eggs and pupae and
also thereby preveni cggs and pupated stages of the parasites
from developing into adults. In this manner the fleas are
prevented from subsequently breeding and re-intestation.
Pyriproxyfen or 2-1-methyl-2-(4-phenoxyphenoxy) cthoxy
pyridine is a known insect growth regulator, as are insect
arowth regulators (IGRs) such as lufenuron. ditlubenzuron,
methoprene and fenoxycarb. US. Pat. No. 5,266,324 dis-
closes use of pyriproxyfen in collars for domesticaied ani-
mals. Applicant understands that formulations containing
pyriproxyfen at concentrations of approximalely 0.125% by
welghtl have been applied to dogs and cals as a whole body
spray or dip to prevent the hatching or maturation of flea
cges and larvae.

Application methods other than collars are desirable
because many pet owners consider the collars unsightly and
inciiective. Further, such collars often annoy the pets to
which they are secured. Application of the active compound
through dips or spravs is often undesirable in that such
treatments, particularly dips, are difticult 1o administer and
often result 1n considerable stress 10 the treated animals.
Further, such applications require relatively large amounts
of solvent and in the case of dips often result in the waste of
considerable excess material,

SUMMARY OF THE INVENTION

The present invention is directed to a method for treating
animals to rid the animal’s body of ectoparasites and to
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prevent eggs that are laid by the parasites from maturing into
adults cven when the cggs fall off the animal that has been
treated. The method comprises applying to a selected portion
of the exterior surface of the animal’s body, especially a
single or dual spot dosage, a composition containing a
growth rcgulating cffective amount of pyriproxvfen or
derivatives thereof, so as to provide sustained control of
parasites for approximately 90 to 120 days by killing para-
site eggs directly, by preventing eggs from developing into
larvac or pupac and/or by preventing pupac from maturing
into adults. In a preferred embodiment of the nventon a
general insecticide, especially a pyrethroid, is incorporated
in the composition to kill parasitic adult stages of the
ectoparasites especially those present on the animal at ume
of treatment or those that transfer to the animal from another
source. the present invention has been found to be espe-
clally effective against ectoparasitic insects such as fleas and
certain arachnids such as ticks.

OBJECTS AND ADVANTAGES OF THE
INVENTION

Therefore, 1t is an object of this invention to provide a
method for controlling parasite insects such as fleas and
arachnids such as ticks from animals; to provide such a
method comprising the spot application of a growth regu-
lating effective amount of pyriproxylen to the infected
animal; 1o provide such a method which further comprises
the spot application of an insecticidal effective quantity of a
pyrethroid in combination with the pyriproxyfen; to provide
such a method which is convenient to apply and reduces the
stress on the animal treated; to provide such a method that
does not require use of a collar or other fixed carrier; 1o
provide such a method that provides sustained and long
lasting parasite control for approximately 90 to 120 days;
and to provide such & method which is relatively inexpen-
sive and particularly well adapted for 1its intend purpose
thereof.

DETAILLD DESCRIPTION OFF THE
INVENTION

As required, detailed embodiments of the present inven-
tion are disclosed herein; however, 1t is to be understood that
the disclosed embodiments arc mercely excmplary of the
invention, which may be embodied in various forms.
Therefore, specific composition and functional details dis-
closed herein are not to be interpreted as limiting, but merely
as a basis for the claims and as a represenlalive basis for
teaching one skilled in the art 10 varnously employ the
present invention in virtually any appropriately detailed
structure.

For the purpose of this application the term ccloparasites
should be deemed (o include parasitic insects such as fleas
and mosquitos, parasitic arachnids such as ticks and related
pests and parasites of warm-blooded animals.

_ The present invention is directed 1o a method for treating
ammals, especially mammals such as dogs, cats and
livestock, to control parasitic insects such as fleas and
arachnids such as ticks and other insect pests through the
application of a formulation comprising an insect growth
regulating cffective concentration of pyriproxviern and the
composition itsclf. Pyriproxyten 2-(1-mcthyl-2-(4-
phenoxyphenoxy)-ethoxy)-pvridine has a chemical formula
of:



EXAMPLE I
Flea/Tick Treatment Efficacy Study

The efficacy of a treatment of dogs with a formulation in
accordance with the present invention identified as Formu-
lation A, having 45% by weight permethrin and 5% by
weight pyriproxyfen, was studied in comparison to the
efficacy of a treatment with a formulation comprising 65%
by weight permethrin and no pyriproxyfen wHich is com-

mercially available under the trademark ExSpot and identi-
fied as Formulation B and also in comparison to a control
group of animals that were trcated with nothing. The fol-
lowing groupings of test animals, three dogs per group, were
used in the study:

Group Al: Dogs weighing less than 33 pounds and treated
with one 1.5 ml spot application (shoulder) of the
Formulation A in accordance with the present inven-
tion.

Group A2: Dogs weighing more than 33 pounds and
treated with two 1.5 ml spot applications (shoulder and
in front of tail) of the Formulation A.

Group B1: Dogs weighing less than 33 pounds and treated
with one 1 ml spot application (shoulder) of Formula-
tion B.

Group B2: Dogs weighing more than 33 pounds and
treated with two 1 ml spot applications (shoulder and
front of tail) of Formulation B.

Group C1: Dogs weighing less than 33 pounds and
untreated.

Group C2: Dogs weighing more than 33 pounds and
untreated.

Prior to infestation, all the dogs were combed to remove

" fleas and ticks were removed by hand. On Test Day—1, each

dog was infested with approximately 100 unfed adult fleas
and approximately 50 unfed adult ticks. On Test Day 0, the
dogs were treated as follows: the dogs in Test Group Al
received a spot application comprising 1.5 ml of Formula-
tion A applied at the skin level between the shoulder blades;

- the dogs in Test Group A2 received separate 1.5 ml doses of

Formulation A at skin level between the shoulder blades and
on the back directly above the head of the tail; the dogs in
Test Group B1 received 1.0 ml of Formulation B at the skin
level between the shoulder blades; the dogs in Test Group
B2 received separate 1.0 ml doses of Formulation B between
the shoulder blades and on the back directly above the head
of the tail; and the dogs in Test Groups Cland C2 were not
treated.

Each dog was reinfested with approximately 100 unfed
adult flcas and approximately 50 unfed adult ticks on Test
Days 10, 17 and 24 (away from the sites of application for
each formulation). On test days 1-3, 11-13, 18-20 and
25-27 hand body counts were conducted to determine the
number of live fleas and ticks and formulation efficacies. On
Test Days 45 and 90 each dog in Test Groups Aland A2 and
Cland C2 was infested with approximately 150~200 unfed
adult fleas (away from the sites of the formulation
application).

Flea ova collections were made on the fourth day follow-
ing each of these infestations. Approximately 100 ova (if
available) were collected from each dog on these days. The
ova were observed for larval hatch at approximately 72
hours post-collection. A flea growth medium was added to
the dishes containing the larva and adult flea counts were
made at 21, 28 and 35 days following collection to deter-
mine how many, if any, larva matured to adults. One dog
from cach of groups Al, A2, Cland C2 was then infested
again at Test Day 119 with follow-up ova collection on Test
Day 122.
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On test Days 4 and 27, hair samples were collected and
mixed from multiple body sites (but not the sites of the
formulation application) on one randomly selected dog from
each test group Al, A2, B1, B2, Cland C2. Enough hair was
removed from each dog to fill a single glass test tube (20 mm
x150 mm). Each test tube was infested with approximately
15 deer tick nymphs. The mouths of the test tubes were
secured with foam stoppers and the test tubes were held
under high humidity conditions conducive to tick survival.
Live/dead tick counts were conducted at approximately 24
and 48 hours following the test tube infestations.

The percent efficacy against adult fleas and ticks (Sce
Table 1) was calculated after each body count as follows:

((Mean number of live fleas or ticks on untreated dogs—
Mean number of live fleas or ticks on treated dogs)/
Mean number of live fleas or ticks on untreated dogs)x
100.

The percent of adult fleas that developed within 35 days
from the actual number of ova sceded at each collection
perxod was used to determine product efficacy (See Tal)lc 2)
using the following formula:

((Percent of adult fleas in the “control” dishes—Percent of
adult fleas in the “treated” dishes)/Percent of adull ﬂcas
in the “control” dishes)x100.

The percent efficacy against nympbhal deer ticks (Sec

Table 3) was calculated after each count as follows:

((Mean number of live ticks in tubes containing untreated
dog hair—Mean number of live ticks in tubes contain-
ing treated dog hair)/Mean number of live ticks in tubes
containing untreated dog hair)x100.

SUMMARY OF RESULTS FOR EXAMPLE 1

As shown in Table 1 below, Formulation A consistently
demonstrated higher levels of efficacy against fleas on dogs
weighing less than 33 pounds than did Formulation B. The
only exception was on Test Day 3 when Formulation A was
90.9% eftective against fleas and Formulation B was 95.5%
effective. Formulation A demonstrated a longer period of
high levels of efficacy against fleas than Formulation B. The
efficacy of the Formulation A against fleas remained above
80% through Test Day 20, whereas the efficacy of Formu-
lation B remained above 80% only through Test Day 13.

In general, both products were equally effective against
fleas on dogs weighing more than 33 pounds. Formulation A
demonstrated efficacies greater than 90% against fleas
through Test Day 20 and was approximately 86% cffective
against fleas at Test Day 27. Formulation B demonstrated
efficacies greater than 86% through Test Day 20 and was
approximately 88% effective against fleas at Test Day 27.

In general, both products demonstrated excellent efficacy
(100%) against ticks on the smaller dogs beginning on Test
Day 11 and remained consistently high (96.8~100%)
through Test Day 20. Both products demonstrated accept-
able tick efficacy (approximately 80%) at Test Day 27
against ticks on the smaller dogs.

Similarly both products demonstrated excellent efficacies
against ticks on the larger dogs beginning on Test Day 11.
However, the efficacy of Formulation A against ticks on the
larger dogs remained higher than the efficacy of Formulation
B throughout the study. In particular the efficacy of Formu-
lation A remained above 94% through Test Day 27 whereas
the efficacy of Formulation B dropped to 87% and below
beginning on Test Day 25.:

As shown in TABLE 3, both products were highly cffec-
tive against the deer tick nymph regardless of whether the
hair used was removed from the smaller or larger dogs. The
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general both products were equally efficacious in causing
mosquito mortality and in reducing mosquito feedings.

TABLE 4

OVERALL PERCENT (%) EFFICACY AGAINST MOSQUITOES

PERCENT PERCENT
TEST REDUCTION PERCENT REDUCTION

GRouP DAY LANDINGS MORTALITY FEEDING
Al 5 56.0 97.2 100
B1 5 26.7 100 100
Al 14 13.5 100 91.9
B1 14 0 100 100
Al 21 14.6 100 100
Bl 21 0 100 78.5
Al 28 0 51.9 90.9
B1 28 0 100 100

It is to be understood that while certain forms of the
present invention have been illustrated and described herein,
it is not to be limited to the specific compositions and
methods described.

What is claimed and desired to be secured by Letters
Patent is as follows:

1. Amethod of combating cctoparasites on warm-blooded
animals comprising simultancously externally applying as a
spot application and without a time release carrier to said
animals a growth regulating effective amount of a pour on
cnhanced formulation including an amount in a range from
about 5% percent to about 50% by weight pyriproxyfen and
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an ectoparasiticidic cffective amount of an cctoparasiticide
for adult ectoparasites comprising permethrin in an amount
in a range from about 5% to about 50% by weight wherein
said enhanced formulation is effective at least over a three
month period. :

2. The method as disclosed in claim 1 wherein the
formulation further includes about 10% by weight mincral
oil.

3. The method as disclosed in claim 2 wherein the
formulation further includes about 30% by weight
D-Limonene.

4. A pour on external spot treatment composition without
a time release carrier for use in combating ectoparasites of
warm-blooded animals over at least a three month period
comprising an cnhanced formulation of:

(a) about 5% to about 50% by weight pyriproxyfen;
(b) about 5% to about 50% by weight permethrin;
(c) about 1% to about 30% by weight mineral oil; and

(d) about 10% to about 50% by weight D-Limonene.
5. The composition according to claim 4 having;

(a) about 5% by weight pyriproxyfen;
(b) about 45% by weight permethrin;

(c) about 10% by weight mineral oil; and
(d) about 30% by weight D-Limonene.
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