TITLE LOCAL TOPICAL ADMINISTRATION FORMULATIONS
CONTAINING INDOXACARB CROSS-REFERENCE TO RELATED
APPLICATIONS This application claims priority from U.S. Provisional
WRARAHEA™No. 60/841846, filed September 1, 2006, which RGHESEBHALEPS
by reference herein in its entirety. BACKGROUND OF THE INVENTION
Animals are often susceptible to infestations by ectoparasites (e.g. flies
and lice), and infections by endoparasites (e.qg. filariae and intestinal
roundworms). Domesticated animals, such as cats andklogs, are often
infested with one or more of the following ectoparasites: cat and dog fleas
(Ctenocephalides felts, Ctenoceﬂtg‘g{is cants, and the like), ticks
(Rhipicephalus spp., Ixodes spp acentorspp.,’Amblyoma spp. and
ke%d and mltes Demodex s Barcodes scabei., Otodectes cynotis.
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adversely affect the health péth@anmagkBr human, but they also cause a
great deal of psychological stress. Moreover, fleas are also vectors of
pathogemeagens nEaEnals sucheas Aot itnpeworm ARipyjidium .
caninum), including humans. Similarly, ticks are also harmful to the
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pathogenic agents, agents which cause diseases in both, humans and
"‘animal. Major diseases which are caused by ticks include borrelioses
(Lyme disease caused by Borrefie ! , babesioses (or
piroplasmoses E4tisé Babest es (also known as
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ectoperasites within the animal environment is difficult unless the
environment is permanently covered in an insecticidal substance, in which
case toxicity and reinfestation are problematic. Thus, there is a need in
the art for persistent and effective agents for eradication of ectoparasites
on a domestic animal in order to reduce the periodicity and the cost of
anti-ectoparasite agents, wherein such agents must be convenient to
store and apply, and present insignificant risk of toxicity to such domestic
animal and its environment. U.S. Patent No. 5,462,938 discloses
novel arthropodicidal compositions and methods relating to oxadiazinyl
carboxanilides compounds having efficacy against

entirety.
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household, foliar and soil-inhabiting agronomic and non-agronomic pests.
A compound disclosed therein, (S)-methyl 7-chloro-2,5-dihydro-2-
.%methoxycarbonyl) [4 (trifluoromethoxy) phenyllamino] carbonyl] indeno
“{ 1189 oxadiazine-4a(3H)-carboxylate; common namBCHHBEDAEYs
or DPXKN128 has been registered by the EPA as a "reduced-risk"
pesticide, Chemical Code 067710, CAS No. 173584-44-6, U.S. EPA PC
067710 (S-isomer). British Journal of Pharmacology (2001) 132, 587-595;
doi:10.1038/sj.bjp.0703853 entitled "Indoxacarb, an Oxadinzine
Insecticide, Blocks Insect Neuronal Sodium Channels”, discloses a study
. investigating the mode of action of Indoxacarb as an neuronal sodium
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LM poticTo eximiziade ot alstiatlysapplibipostigideifoinfakiadnsforihe

examplep el el gROhiplants Mﬁ?&tﬂ@ﬁggab@%&é PRISHING. QR (S9ary
reva!en%la recl,%te% t;%w cgngg_ao?l_tlor}g o%treat%ent anéilp%)_rotectlonﬂof arasmcl

P el 0r M Al S HAY LR PSP At Crsir il fockHgmp!ys

(cattle tigkhidh epavcdeinestic Zhinmalsbody] BRIEF:SYMMISR)Y @ FhiBropius, are

particul MNVENTIRN cont!d 2kst A808EY e sisRrQuded.alpeak tRRiegl,

ot-on cTé)é_’r%ulation for contro] of ectoparasites on a domestic animal

\ sp § .
animals 0 8tSisiny an' CABpar SatairsRictvEaRaltio s TayRses b arsng
fiies suchatedpeming trveptabiérafkeryver Eerthe icoBcerily atich@bdhflaxaszarb in

hominivedd (GeraWRlgmISMdeash iR ghreand IVRELEID SALLVRLRY %Wipf(ai,

Addi a} ceIIE,tabIe carrier comprises a crystallization inhibitor and a solvent,
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such ageSeM gg%i}%lgggégggrg |£ a vetenna% acceptable solvent and optionally
9HRher Compriaing HerSRailiv&ignd (ENd PRRsl Kpignisaid risk of
toxicity togystafioampsiihaititelsamidtiesrofimpptieation and dosages in such
U %erg]%%gi%q% age4gisclosed.‘ DETAILED DESCRIPTION OF THE
TNVERTION: > 4CAGRRAIRE Spetheut FEBRRIddRt OmpPesERmsHRBY
methods elafitegl ieferedieesyl tasodisaioiies. deunheundbeman@afunty against
conoentration, or other value oregarameter is given as either.a range,
preferred range, or a list of uppef preferable values and lower preferable
values, this is to be understood as specifically disclosing all ranges formed
from any pair of any upper range limit or preferred value and any lower
range limit or preferred value, regardless of whether ranges are separately
disclosed. Where a range of numerical values is recited herein, unless
otherwise stated, the range is intended to include the endpoints thereof,

and all integers and fractions within the range. It is not intended that the
crnne of the invventinn he limited tno the ecneacifie vvaliiee recited \when



WO 2008/030385PCT/US2007/019096 The term "control of

ectoparasites on a domestic animal” as used herein includes eradication

of ectoparasites on a domestic animal, decreasing the number .of

ectoparasites on a domestic animal, and/or preventing ectoparasite
houifestalidolian astbreeiticramitial. agrofsusedihereon-dgrosemicdmsitic A

animal" includes any, animal that is ke ns a |
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Common domestic animals in"which the present invention will be
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Includes parasites., in any stage of life including eggs, larvae or adult
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Disé%gg;te?%é{{t ré?g’?,di\ﬁz?% Ser M %'H{a*ﬁe&'%ﬁﬁ&ﬂ%@%ﬁ%ﬁ%ﬁomms and
Fungicides™ discloses the use of Indoxacarb in combination with other
arthropodicides in land or aerially applied pesticide formulations for the protection
of plants against arthropodal pests. U.S. Patent No. 6,395,765 B1 relates 1o
compositions for the treatment and protection of parasitic pests on domestic
animals that utilize topical application to a localized region of the domestic
animal’s body.
BRIEF SUMMARY OF THE INVENTION

in a first aspect, there is provided a local, topical, spot-on formulation for

control of ectoparasites on a domestic animal comprising an ecfoparasitically
effective amount of londoxacarb and a veterinarily acceptable carrier; wherein
the concentration of Indoxacarb in said formulation is at least 100 g/L; and
wherein said veterinarily acceptable carrier comprises a crystallization inhibitor
and a solvent, wherein said solvent is selected from the group consisting of
glycol ether and an alky! acetate.

in another aspect, there is provided a method for the control of
ectoparasites on a domestic animal comprising topically applying to a localized
region having a surface area of less than or equal to 10% of the total surface
area of said domestic animal an ectoparasitically effective amount of the

forrulation as defined above.



Trilobita Cheliceratac hertcera arid pedipalps Merostomata Arachnida
Araneaespiders Scorpionidascorpions Acarimites and ticks Uniramia
Chllopodacentipedes Diplopoda.millipedes PauropodaSoft bodied
myriapods

In one embodiment, the present disclosure provides a composition and

method for control of ectoparasites on a domestic animal, including eradication of
ectoparasites on a domestic animal, decreasing the number of ectoparasites on
a domestic animal, and/or preventing ectoparasite infestation on a domestic
animai. The method includes topically applying to a localized region or regions
having a cumulative surface area of less than or equal to 10% of the total surface
area of the domestic animal an ectoparasitically effective amount of a topical
formulation comprising Indoxacarb and veterinarily acceptable carrier. The
present composition can also optionally include an additional pesticide.

in another embodiment, the present disclosure provides a composition
and method for confrol of ecloparasite infestation in a domestic animal
comprising applying to a localized region or regions having a surface area of less
than or equal to 10% of the tofal surface area of the domestic animal an

ectoparasitically effective
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Insecta Hymenoptera Lepidoptera Hop tera Diptera Hemiptera
Coleoptera bees, wasps moths, butterflies grasshoppers true flies true

e%s beetles Thus, insect pests include, e.g., biting Insects, such as
%ﬁ“ﬁ?@sqwtoes mites, ticks, lice, fleas, true bugs, pardSHIcUsREgHo1%}96
and the like. Biting insects include, e.g., migrating diperous larvae as

Hypoderma sp. in cattle, Gastrophilus in horses, and Cuterebra sp. in
rodents, as well as biting flies and mosquitoes of all types. For example,
bloodsucking adult flies include, e.g., the horn fly or Haematobia irritans,
the horse fly or Tabanus spp., the stable fly or Stomoxys calcitrans, the
black fly or Simutium spp., the deer fly or Chrysops spp., the louse fly or
amourt afo|5ivag tRPAH (R NS fomPoEIBE dRROSS A faS ety iInaGgOts
acceptaisiel ude;ehgaribebabiliMiOestres ovisanuaisia el tharhiawdly or
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fractions wvthm the range. It is not mtencfed that the scope of the invention be limited

to the specific values recited when defining a range.

Appiicant has found that it is poss,tbie 1o effectively conirol ectoparasite
infestation of domestic animals using a SpECEﬁC type of indoxacarb formulation: a
--tup:ca§ formutation applied to a localized region or regions having a surface area of

less than or equal to 10% of the total surface area of the domestic animal. The
formulatioris and methods are espedcially advantagecus for animals in situations
where it is difficult or time-consuming to treat all the animals orally or via injection.
Thus, the presen't inverition provides tdpical formulations useful in control of
ecioparasites comprising Indoxacarb and a veterinarily acceptable solvent.” It has
been found by Apphcant that certain Indoxacarb local topical formulations are

surprisingly effective and pefszstent

Definitions

The following definitions relating to Applicant's disclosure are provided.



6 True bugs include, e.g., Cimicidae or e.g., the common bed bug
(Cimex lectularius); Triatominae spp., including triatomid bugs also known
as kissing bugs; for example Rhodniusprolixus and Triatoma spp.

WE eNfifdifytilies, fleas, lice, mosquitoes, gnats, mites, ticks aPfaTHEIAGTTAE 096
cause tremendous losses to the livestock and companion animal sectors.
Arthropod parasites also are a nuisance to humans and can vector
disease-causing organisms in humans and animals.. Numerous other

~arthropod pests and ectoparasites are known to the art, and are also
contemplated to be treated by the compounds of the invention. These are
E umerated Ecgreat detail in MEDICAL AND VETERINARY
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Kunz, Publ. CRC Press, Boca Raton, Florida, the contents of both of
a domesjiyatime’ incorporated by reference herein in their entireties. As used
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As used he_erem the term “ectoparasites” includes parasites, in any stage of

life including eggs, larvae or adult form, that live on the outside of an animal's body.
Comimon ectoparasites that are probiematic on dormestic animals include, for
example, fleas, kce, ticks and mites.

Arthropod ectoparasites of mammals and birds are often of particutar

concern. Exemplary athiopods include those summarized in Tabie A, as follows.

TABLE A

Summary Of Taxonomy for
important Arthropod Pests

Subphyium Class Order Examples
Trifobita
Cheliceratac
heficera and
pedipaips
Mercstomata
Arachnida
Araneae spiders
Scorpioniga - scorpibns
Acear! mites and ticks
{Jniramia -
Chilopoda . centipedes
Dplopoda. . millipedes
Pauropode Soft bodied
myriapods



ej[1,3,4]oxadiazine-4a(3H)-carboxylate. The R isomer of Formula | or
(R)-methyl 7-
chloro-2,5-dihydro-241(methoxycarbonyl114-(trifluoromethoxy)phenyllami
WWB%WP jindeno[1,2-e][1,3,4)oxadiazine-4a(3H)-carboxy REEHE ¥ Hexwu96
display insecticidal' activity. VV0/9963825 describes the use of various
mixtures of the active S isomer and the inactive R isomer as well as the
substantially pure S isomer. The S isomer has been designated as
DPX-KN128 and the R isomer as DPX-KN127 by DuPont and that
nomenclature will used for the sake of convenience in this specification.
Indoxacarb, or DPX- KN128 has been registered as CAS No. 173584-44 6,

The compounds of Eiffitda | can b ared by one or more of the
methods disclosed in WO 921112{%9%?% ﬁgl nf K5 98/05656 as
shown in Scheme 1. As Used hereln a Io@g@mggl formulation" is

a fluid formulation applied .externaliptostess than graequapierd 0% of the
total surface area of an animal. Th&#éal topical foreriitstion” may be
referred to herein as "the formuIatléf?@rﬁﬁéapreseﬁﬁ"ﬁl%%on The local,
_ _ £ : ions) such as
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ev ctoparasite | festatl ona d t|c nlmal) over a specified
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20%, 10%, or 5% decrease in efficacy is seen after a single
exampiet&% el Kﬁn t aggﬁlt'gft"'f?leafé%ﬁ Ggﬁf&é{ﬁ/ g{’é‘]l“ers to the ability of a
Liggringlation accopiing tigraragite Widasiatiorspp. akg mna@m thsting

lice, e.g. t%&néﬁ%ﬁas 3pd. pavsyFRiesin furatidiens sprlied iy a localized
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than or equal to 10% of the total surface area of the animal. As used
herein, the term "veterinarily acceptable” refers to ingredients,
compositions or methods of treatment that do not cause significant
adverse reactions in or on a domestic animal, and additionally do not pose
a danger of human toxicity or other adverse reactions in the surrounding
environment of such animal in situations where humans may be exposed
to such environment. The term "veterinarily acceptable carrier," as

used herein, refers to all of the ingredients within a composition of the
iNnvventionn eveaent Indovacarh or in the frace nf 2 coMmMmnocitinon contaiNninQ




ingredients, the ingredients in such composition except the Indoxacarb

and the other pesticidally active ingredients. Examples of ingredients or

‘compounds that may be comprised within the veterinarily acceptable

WEAHIE1PERde solvents, crystallization inhibitors, antioxidantBCAHjsRm s 2096

cosolvents, colorants, surfactants, oils, light stabilizers, tackifiers,

suspending agents, propellants, bulking agents and fragrance enhancers

or maskers. As used herein, the words "comprises" or "comprising"

are intended as open-ended transition phrases meaning- the inclusion of

the named elements, but not - necessarily excluding other unnamed

elements. . As used herein, the phrases "consists essentially of* and

TEgRdIsgREyERti QY. o arECidsnER 8. tb: isapaiiEnexchrsior ef deldiganal
fectulaResnPDACRIS AW 0 BYeRER inAghAveAnalgHal Alle ke 8hREIGIng bugs;
for exa%mﬁ%eﬁj%sdoﬂ}?e Itg&}r}”lulgatlo(psrgf hr%énventlon. In particular, an additional

ccgjmponen and/or agen?fhat hiDS tﬁDePCrystaIIization of Indoxacarb

GrtriEdYb ditiideagdintinracionmtigso o vabtl digse ticisaeddheffgotion
cause feprraBlatiensdhesefrevadi-r shtallizatianinbiiion werld-8oaRs ropod

.tincl ded when the terms "consists essentially of' and "consistin -

paras: %%?Z%%ﬁ? B ATRBRp ISy BUTHIE & th SE R SRR AR Tty Wagroanisms

in humm|mnmq in that formulation_._ The phrases "cons_isting of' or
FeARSIRISOERER ﬁﬁﬁﬂ%%@%?@&d?E%ﬂ%_é@@@%%@ﬁ%%@”é?ﬂ%nd
the recited elements with the exception of o I%[;Smlnor traces of im

n | ( urities.
are alsq AR bHERAP R SPRG ATRAIE T Vg Rth E E MG B R RE S 6 Y SHSiC %‘ﬁ%@r@
enumelatereragpeidtieipreférinveAtion/snardesa Brethot{ornontydllisy Kettle,
Publ, JESIPPAISp e dRfestalion B2 damestic Aniral (8L SHPINAIORANNB 515 oF

tion of infestations of ectoparasites Such as adult fleas or Ticks.)
LIVESTORIE A SRV S ECRNOLORY Eﬁlﬁn@t@%‘%ﬁ%ﬁﬁ%&r@gﬁﬁ%@ﬁ«ﬁ% tle:
Kunz, FRarin8lRiavings SirfacBaies 6ldeiss hian csdgoal tf 0% of thiadbtate
incorporHiRCE AR AL HQmaSTicRoIMA, AR &stoparasitically, effective amount
of a local topical formulation comprising Indoxacarb and a veterinarily
AScepighle carrier. WO 2008(03038 1/US2007/01.9096 Th .
_form%l:%fatllijé;é;‘lrs8 of %ﬁe %re e%t%)%\{/ig%ﬂ nef\ inc E‘é%%?%gﬁedlgpaguﬁ%ﬁugagﬁedwe
to eradicigtasHeREFRRIBAGHS 2| ABERINABAEH RanttRe e the OHMAGTehs of the
ectopariivieniion andedha:sudeeeaf bealkbymwenormadeegienselHeskibalon such
domestic animals, such localized regions may also include, or may be
wholly comprised of, a wound to the dermal layer, such as a cut or sore.
) Adusetnsorae embedingnin lheRresbINaaiendsRlauseiiliation
trefatin e%to%arasite infggtion og alwou'nd. In some embodiments, the
KN128 fefers %f't =S isosl'nc%f O armxf a . . .
ormulation’is"applied 1o a single localized region that is equal to or less
than 10%, 5% or 2% of the total surface area of the animal, or is applied

anpnal.

a.cofbinatian Sdfstor moregda€alized regions or areas of the skin of a
do 5 thal together ¢omprise less than 10%, 5% or 2% of the
total he 3 Without being limited by any particular

mechanism of actigy, it is\pelie¥ed that the active ingredient, Indoxacarb
diffuses after Iocaliig_d\to Ical application beyond the localized region to
provide ectoparasiti& control over the entire, or a significant portion of the
domestic animal'sE%)ody. IiYPrEfSrred embodiments, the formulations of the

present invention are applied onto a single spot or region of the skin Using

wgﬁ{ﬁfar?"rSPrﬁ%%'?gﬁr?”a‘ffﬁﬂﬁﬁ%ﬁ'g%qﬁﬁgﬁﬁ of the animal. In some
. . ;i . N
Tﬁé?%%%ﬁg%%ﬁ!égy mselykion ﬁ@&gﬁg?ﬁjﬁyﬁﬁe&%ﬁg'9%!’%:'@#,5._

_ ) ized over a surface area equal to or , especia

5 dihydrogaliisieard@ieenit4 i e pathaninsredreinolssemndhindanal 1. 2-
formulation is applied at one or mqre points along the backline of the
animal. For example, for low dose’volumes a single spot between the
shoulders will be suitable; however for high dose volumes multiple
lodations along the back is recommended. In some preferred
embodiments, the formulations are particularly advantageous due to their
efficacy, persistency, and the pleasant appearance of the animal's fur after
application and drying, in that such preferred formulations have been

designed to minimize or eliminate crystallization on the hairs and maintain
the coecmetic annearance Nf the coat withoiit etickinaeace ar a oticky



WO 2008/030385PCT/US2007/019096 effective amount of Indoxacarb
and a veterinarily acceptable carrier comprising a crystallization inhibitor.
A crystallization inhibitor as used herein is a substance that minimizes
VBrHeH36E visible Indoxacarb crystals or precipitates of Indoxecarhe?/6196s6

and/or anyother pesticide agent from the formulation after application to
the animal. Candidate compounds for use as crystallization inhibitors may
be tested using assays commonly knOwn in the art. For example, the
candidate crystallization compound(s) may be.added to Indoxacarb and a
veterinarily acceptable solvent on a glass slide at 20C for24 hours, after
which the composition is observed with the naked eye to determine

1,3 REHEC Aysials arc loumed.pltemarively, A loaal sopical [ampualionuy -
ncluding a candidate compound ma si be applied to a domestic animal‘at

chioro-ZSofinedrperatinetBrey soHch AP i B Sepms vVl HaRER &y !
Jindenol®, BeIBMNIRgoxBalbeherysiaisae fotnastie dodexamplepial abekticidal -
.. C ization.inhibitors include: triacetin, polyvinylpyrrolidone, polyvinyl
ativity e B e R e e
and the diagsise folpetmexiatet b erbitensesteieictittmr adiyieraerivaies swoner
has becdSdBethasRdpiesrard.-atRers; anippie surfaskantasuehagiket spatalr ont

tearates, especially of sodiym, of potassium or of ammonium; calcium
and tha o en e iR R e S Cor KB ede” M mhsilseton
indoxacggpeeidiy SodMhZ fabagdipharotatareddia i teisulphaid4sédibm
odec Ibenzenes%phonate, sodium dioctylsulphosuccinate; fatty acids
%eéﬁ;?‘ﬂﬁ‘%eoé RN RT3 PraRIFPRARE Y SR APRESsBEgLnethods
disclosagdtey\$0|8B/é HARCHYANBEMRTOHEMSHHE GFFRPHGR AbsRIRIRINRSciverine 1.
which the R radicals are optionally hydroxylated hydrocarbon radicals, and
Y- is an anion of a strong acidSebeRak halidegggiphate and solphonate
canions; cetyltrifnethylammonium bromide_is g@mong the cationic
Sirfaftants-utilizabte the amine salts of dla N+ R'R"R" in which the R

radi nelly hydroxylated hydtpcapgon radicals; octadecylamine
hydro ctants utilizable, the noh-ionic

piorides amang the,cationic sur;
surfactants such-asgoptionally pob}é‘fﬁ&ylated sorbitan esters, in particular
Polysorbate.80, polyethoxylatedoalkyl eth@e§Holyethylene glycol stearate,
polyethoxylgted castor oil derivatives,{ﬁolygcherol esters, polyethoxylated
fatty alcohols, polyethoxylated fatty acids, copolymers ofethylene oxide

AangeHomtent axideabmmphalerasuEasanNiSau6h asHulsiituteddagsy

extemalRSIBIAE SHIROUNGS, O preferabiy o matpce, of ol least o of hese: =,
) ‘he crystallization Inhibitor may be present’in-any appropriate propor ion
local topirg! dBHBEHFRTO TS Retbefreldaiberpitmibifivyferysuatizationtos the

present pagioudardosagecetindpiesadrwithindhewelesteddermidationaquecus

ination, of crystallization inhibitors may alsaq be used. In some
- suspens B e S R R R R aigictom 1
formulatigngosgsiAE (il STRASTRANA/MNNEEREM f6 usaddmuin)a Times! in
topical atheimasisafered:pimodinentsd 9oeadenesitag Madamuiation diffuses
indoxacA64AISVURALS ARCAOAIED Slice MIBPIE SRERlEnTLOr uetingno he

.~ appearance (in particular absence of any whitis eposR Sraush
ectoparagiipe AaAYTBPHIE BN tHe fie e BRItNSf trenashadleclopPasiteredn 2
domesiidﬁlmﬁtiﬁﬁ@@z@ﬁ&iﬁﬁﬁkﬁﬁm, d'nrﬁﬁh;r@??@mﬁog%ﬁﬁﬁd@mﬁupe
) the peripdicity and the cast ciated with administration of t i
when o B e S A (el SRS B ol o fomeste
animal. Bhg(iigfabiamira tfeamurberpenae BR, efemefeithagreifcespdhavissiyuiation
_ of the praBone HamDose NersoeRib-olheMersdhar-enes aveydbresmanths.
Thus, certain formulations of the present invention maintain persistent
efficacy for at least 48 hours, 1 vgeek, 1 month, 2 months or in some cases
up to 3 months. The formulations may also be sufficiently persistent to
withstand washing of the domestic animal with an aqueous solution (e.g.
soap and water.) Thus, the formulation may maintain persistent efficacy
after at least one or even five aqueous solution washes. A variety of
ectoparasites may be targeted using the formulations of the present

invention. In some embodiments, the ectoparasite is a flea, fly, or louse,
inchidina flea-anne flaa larvvae fivy eance or fivy larvvae \Where the



acceptable solvent and other components of the veterinarily acceptable
carrier are then added, or the veterinarily acceptable carrier may be
constituted to comprise all . of the ingredients of the forrnulation except
WiAdB94EA85 and then the Indoxacarb (arid optionally other pRSHEISIfy/019096
active ingredients) are then added to the veterinarily acceptable carrier
composition. In some embodiments, an additional component within
the carrier will be an antioxidant. Useful antioxidants include, for example,
butylhydroxyanisole, butylhydroxytoluene, ascorbic acid, sulphites,
metabisulphites, or thiosulphates (e.g. sodium thiosulphate, sodium
metabisulPhite, potassium metabisulphite, etc.), propyl gallate, and/or
formulatigBdpReiBIC g misdirEbEABemioritiah toblithesedgeing. includep &
exampi @mm@d@iﬂ@ﬂ@h@ﬂ&@@ﬂ'@QQS&&»@WY&Q@QMQ@ %mi»@arﬁri%fmulamns and

rmulations of the.invention. Usef stici include insect
sprey o g R B GHRALE JOR AL A DA e FBMR R O water
or Wa’t@rsmaﬁbmmgtmempwemnmpe@uauésepyt@mrtﬂd m&:ldeson—
agueoud)iCRiNeREstciIdes, &%%@%”%’“fﬂﬁé%@ﬁ&a&ﬂ?%%@%ﬁé@lHEiude dusts,

esticides, anthelmintic agents, benzimidazole pestlc sallcylanlllde
water ds%%

iR 9 eI SRUNI TR BPYESE #8S. RFFRTRIhe 5@%&5&% opyiation”
may be igndsZothisz olerpesiicidespRartionladyrpeefelitetbare; formataidmer to use.
insecticides such as amitraz, semicarbazone insecticides such as

AmERSTLRRIS Eh S B Bh R it arb RIS Rioh o fRPSTiT At BIGATHIE BR&H the
present tesertibedniaidiSnP atent Niag. 15, 282184 @-6096:328 6] 39 berAbicne

ectopara@?tla@ 3% mr@%%%m/ '&'&Qr@é%&'tmpﬂ ng%%{ 0Py eiergnce.

In one such embodimen e formulation inclu des an effective amount of
domes“?.ﬁfamﬁérﬁi"’ﬁ{%%%‘é%f ectopgraslindErtRinments, e rsiinanimalower
a specifipdsimidel isflavanusalendiberpyitnidingpdsticidouyayna pyvantel.hber of

aqueouss%gﬁ%tégegrp@fé}oé I%'Hlﬁn%@( gﬁ&}%}g%g;&h& salisanilide pe: %tlmde

may be.losantel or xyc lozanide. ehzimidazole pesticide may

embodiramidh SR it iiEIaPRY, SR SR sl che YRty D@k, 10%,
or 5% dwmwyﬁlwﬁwg@&hﬁ@ﬂﬁﬁﬁf@i@@%@%ﬂwermlﬂbgf@t the term
e 0 organophgsphate pestici
eﬁcacy?é?ﬁ%%%o%%gg%ih%%& meﬁi) e dfagz?r?gnmglél)ﬁ Poifo I’ICh %Stgy
AM@@@@;&J@@M@@emﬁﬁyt@mﬂ?ﬂalmi?ogwﬁm&@nmmmbsat;ons A
idophos, acephate, e arathion, me arathi vinphos,
appiied to Ko PD mhz Bb nthloihre %ggloﬁe nn%BWél%]% rygg pti/nrwélc?oi‘o% s‘\“l%o
area of ‘%%?Bhﬁﬁhté pasatige’fityché caltialyucatn e Chlfie atinur carsbisaric
_ the mezh'BBe;pmwﬁ@@@&H%%;mﬁwe%aﬂem&edr;e,%&éarmee%r%mmm;
wherein Saioa]metgmn o tralopgggé@CThe e %??r contalnln pes%de ma
ﬁ 1)Zﬁyd’%'rom , Of copp%?%fyc i R R G Ipiehi ?
10% of tmﬁuk@@mqum@ma)cﬁ@wwm neonicotinoid pestibide may be
|m|da rld nlte ram or dinots furan Additionally, in some:-

é?{ﬂs @tuéﬁ%‘&%ﬁ%‘“ @‘%\CEQF@HﬁnﬁS%%’E’c {Henedifids:
CONPOSiwmﬁm@nsmmmdrﬁetmm&eﬁ@ymﬂhausewnﬁm rddieafel,

reactionsSRANSH AN S5 BvaleratR femvplRialc, /amPaa-ryhalathrin gmeshpxychlor,

sulfur, cyclodiene, ryania, KT-199 (an antihelminthic antibiotic), or

hiuman fw&%agﬁw?r adwwm&%mmﬁwmmﬂw SRRy Al

animal inighigtoror wheve milergmswreydrmerpavatito Buckrtainiembadiments, the
insect growth regulator is azadirachtinAiofenolan, fenoxycarb, hydroprene,

Tfﬁﬁgmﬁ@m@ﬂﬁw%ept@ble carrier,” as used herei in, refers to all of the

ingredients within a composition of the invention except Indoxacarb, or in the case of
a composition containing Indoxacarb plus one or more additional pesticidally active
g



pyriproxyfen, tetrahydroazadirachtin, chlorfluazuron, cyromazine,
diflubenzuron, fluazuron, flucycloxuron, flufenoxuron, hexaflumuron,
lufenuron, novaluron, tebufenozide, teflubenzuron, and triflumuron.
Whh@skHtftional pesticidal agents may be present in amourit§ T/ 628096
and efficacy and persistency of the formulation. Particularly. These
additional pesticidal agents may be present from about 0.05% to about
80%. In a preferred embodiment, the additional pesticidal agent in the
formation is permethrin, present an amount from about 30% to about 75%.
In another preferred embodiment, the additional pesticidal agent is fipronil,
present in an amount from about 5% to about 25%. In another
ingredigitisteire dnenistieitiietit suehauuioralipe sticidat dyemdeiwsrdifeaing the other
pesticicBISSERNB My ABAAEL] fr@ﬂ@@%%@?}@%@?%‘bl@:&nﬁbﬁﬂ@mm may be

refe erred ﬁgmbo iment, th ditional pesticidal agent js abamectin
comprize

dredaftin'dR 4 SRS AR 089 16 ABCFOR T drothee! Ifzafm_
in h!bliotﬁreﬁie‘kt@d@ntm@d]emrﬂ% Eoditicamdd pesticaisisa garfbist antxiddetingnt
stabiisz&@%@@kﬁé?@ Cleing it ot Q0290192004 g{@réio eé’ér‘?‘r@cﬁhgrﬁagrance

h referred embodiment, the additional pesticidal agent is doramectin,
enhancta O PHF S Bmount from about.0.05% to about 10%. In another

Avefsredsmhogiment. dhe additional. pe %S%@%%Iﬁ%@ 5gprnomectin, o on.

present in an amount from about 0.05% to [ another
ended Iﬁ@t&‘w&tﬁﬁ?& SRS thedrHaKseatiteanamsst Rieserif o, not
' necess@ibsenttingan astormidremeabeiees% to about 10%. In another
preferred embodiment, the additional pesticidal agent is methoprene,
A&ré@eﬁthﬁmﬁﬁmﬁa@ﬁsamnﬁ@% &5 soiaiD0ob. andriodnsigiiegerred

essentrﬁmW%Mﬁéﬁ@&ﬂfattﬁgéhﬁﬁg'@ﬂﬂﬁgﬁ@f'%@@@#&@@fﬁﬂﬁ@ﬁ@?ﬁ@%@lm
s B b PRESAS e AUSEE Lo o 2

roprra?e SO ven
mventiorprépmrﬁ@wIefmﬂe&ré@w@qbemeneahamnegmwmmm@ the

crystathi@ltmbl|@flﬂﬂi@cé@ﬁ%Ya@sﬁy&t%"Béé%r%C&@é@@% PERRAME RN IR o
material ﬁ%gpt inyenton AI vete arr acceptag)le solvent as used herein, is a

IS hAT TR nlt&% PSR S A e A e s R e s
not be !I@%Ipéble%hsnffrtﬁeﬁﬂrytsd‘mmmtmamnmﬁ}tmfbﬂnch"sommsnngerssemaauy
of" are ENBIHRS, (RIRHBAHN RCCoRIRPIR SANEIEHOS IDEPECSRRHIVRIISBLA R, @I%t
cause rashes or inflammation of the dermal layer on a domestic animal.

e veterinarily acceptable solvent is typically not easily ignited, or if

"IISIé"ﬁ%@aé@@%&%@ﬁﬁg@?*QII’“JJI%&?&%%”%I’ ARSERIA0LE S ,I”a%y

also appear non- gre after applying to said domestic anima
meaning iR cxpisyamRiAY Vétéﬁﬁaﬁr{%%w%w%%rﬁwméréemt
rminor traoestanitrgibétaeen 0 .and 40, between 0 and 20, or between 0 and 10.
Wieth Examples of veterrnarrly acceptable solvents are useful in the present

d y I ol nomth — therdr o onoe ether
| %ﬂ%ﬁ%e%sgﬁe Denemeint clen {9% 7 GRar bR Irg&%% g
ectoparagitpdpinstrtign es m@%ﬁ%ﬁrﬁw@mer (emyreneugaim mzrrgb@m\ammn of

infestatr@E@tﬁ@ci&@ﬁl‘@@&b@'@@ﬁﬁ'aB%IBKM! alcongl iRy aeeACEIAlR includes
top:cafiy?qr‘?é/ rolid] non C ;z Irsosor qi dia etone aIc hoI fetra hé ofurfur I
orfgpropy efie on yco FhShahy P s aéttﬁ'%% PRYHIS, R futace &rca of
less tharpgrissiietodidiy phHikdieiel glvisstreratactthte drepettiacaiatei neethy |
ectoparawyiﬁt@@@f@éeamd\&ﬂ'%p&hﬁl:%%%@g“ﬂﬂnﬂﬂ@%@%%ﬁﬁw

loh I lycol di §?§ A I

acetate, cyclo ex acetate ylene glycol diacetate,.methoxypropy

indoXa{:aar%e ate. fueftury?a Sﬁﬁcﬁ%ﬂ ?rﬁﬁrﬁﬁ%te N-methy! pyrrolidinone, glycerol -
formal, 2,6-dimethy1-4- heptanone, methyl ethyl ketone, methyl isobutyl
ketone and cyclohexanone. ¥ some preferred embodiments, the
veterinarily acceptable solvent for Indoxacarb is a glycol ether or alkyl
acetate, such as ethyl acetoacetate. In certain especially preferred
embodiments the veterinarily acceptable solvent is ethyl acetoacetate or
dipropylene glycol monomethyl ether. Some of the formulations of
the present invention may also include additional agents such as

adjuvants, co-solvents, colorants, surfactants, spreading oils, antioxidants,
haht ectahilizare cricnendinAa anente nronellante hiilkina anante and/Ar

formula




Adjuvants may include spreading oils such as isopropyl myristate,
dipropylene glycol pelargonate,,silicone oils, fatty acid esters, triglycerides
and fatty alcohols. For example, pour-on and spot-on formulations may
Wé)d%?ﬁmgﬁgﬁusly comprise carriers that assist rapid distributiBf BUEHE 19696
surface of the skin and in the coat of the host animal and are generally
termed spreading oils. Many spreading oil/solvent combinations are
suitable, e.g., oily solutions; alcoholic and isopropanolic solutions, e.g.,
solutions of 2-octyl dodecanol or coley' alcohol; solutions in esters of
monocarboxylic acids, such as isopropyl myristate, isopropyl palmitate,
lauric acid oxalic ester, oleic acid oleyl ester, oleic acid decyl ester, hexyl
Tawrénenielstoleat ecyteteataneaption acitidsterscofisdtiratechfatynd
“spot- aﬁ*%@é%&fs&ﬁémi 1e8gt s 25 %E:éhc%%%‘%@%r%f “ﬁ:}?m[ﬁa(?fowg@ﬂ@?éyf}ﬁ/e ntion

cids, such as dibutyl phthalate, dusoprog)y isophthalate, adipic acid

onto thg RBFoR kA 1 B\ﬁw%fﬁgf@’b? LifcH Pl BiaRpiaats: such
localizedoidgimng rrglycois: bohayeh eachantegetusfanaengispersainblkrnowniftorthe

dermal {BgRNaDACRULICR) Of cosmetie industry also tohe present; Examples are

pyrrolidin2-one, N-alkylpyrrolidin-2-one, acetone, polyethylene glycol and
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that is qouiBPAEIRRE, Br‘b% c’éﬁ’él%’h&f&h@tﬁ}’-ﬁé&éfﬁ?&&ﬁﬁa Qﬁﬁaﬁu@mmaé or
is appii@ﬁlwmmIﬁﬁwﬁﬁ@iﬁ%f@i@&éﬁﬁéﬁe@wt&b&@é@m skin of @
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entire, ghdisigsifRcandt Bptiinmamy hairsmkatd ayarslisdiooy - rddiessearRiNG is an
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animal. gimigrerealesaiddimemsNesRECIRIYi nsefit fotheatadiod|s Boardéhis epplication is

ocahze@@@?@'%MQM@EQM@P%QQQQ%WQ %@@B@%ﬁﬁl@ﬁbeﬁwe&n 5 and
10 am?. B}/drochlorlde IS n\‘ﬁ@?[ﬁ?erc tionic sgjrfactan@w ich c n. be used
se?ul”’r‘uoﬁ?%m RGP BOISE SR AR S Smaﬁa&s‘?%?g i
one or mpartMNpEiaBhR BB Kick oljbthgimektdralkgrxetnels; folyethyioswe ‘
voiumesgBr’%ﬂli@@%@?b@%ﬂ%@y@a@%gﬂ%ﬂ%@%@é%s%@gvgpw|M@{Q4czse

este olyoryeth Ienate fatt y Ilcohols, polyoxyethylenated fatty acids,
Vommes ‘f)[ﬁﬁﬁ %g%/@fpw RIREDRE R [ ERFRRE SRR Useful amphoteric

n@@@%@é}@a}@@&@mmmg YL AMBALAYSOL SR a1y The dose

and concentration of Indoxacarb in the formulations of the present

advantagoans ge 8 IR STRREKIRFEIHIRN eI GRS R PlRASTIb AEy of TRiece of the
animal'sformeitei g liredom e edndothment §; 4h e .ein pesfisatianfofrindetiacautave
been’ de@&rf@%lﬁ'ﬁﬂﬁn'ﬁégﬁéﬁmﬁg é:x}/%@?iggﬁoq{ 89%@!'1’1’39(3%9{8 iRl the

(wiv), 5 to 35% (wi/v), or 10 to 20% (w/v). In Some preterred
cosmetic ARRRRIRAITE, A B s it &“5\9&&%@@& %fozmp(v\%yan?%eﬁm
when higipghicatorisa(egs whersithetoeasticapraatbig a Pell, thexcwtbentsationt|s
the pres@ISONNH'B NGNS BRXIDARS Rl ARRSASATP LF.giddl uaiRlRof

Indoxacarb) of the animal after application of the formulation. The tot
anad/or pé?ﬁSﬂHPBﬂﬁﬁﬁ%ﬁf%ﬁ%ﬁ%@?@& 1B thEQUBRRGRHEMAM AT BT

from 1 to 50 mg per kg of body weight, 2 to 25 mg per kg of body weight,
or 5 to 15 mg per kg of body Welgh1t In some embodiments, the
formulation is applied to the animal's back and at several points or along
the line of the back, and applied in low volume, such as 5 to 20 ml per 100
kg, or 10 ml per 100 kg. In some embodiments, the total volume is 10 to
150 ml per animal, sometimes limited to 50 ml. For example, the volume
applied to cats may be from about 0.3 to 1 ml for cats, and from about 0.5

to 5 ml for dogs, according to the weight of the animal. In some
oambodimaente the vvetarinarilvy accentahle carrier mavy he in the form of an



(e.g. between the two shoulders as in spot-on type applications).
Formulations may include solutions to be sprayed, poured, spread, or
spotted onto the animal, oils, creams, ointments or any other appropriate
Vi e PAYE*Aton for topical administration. Pour-on and SpotRSIT/US2007/0:19096
formulations may be poured, spotted or sprayed onto limited areas of the
skin. Pour-on and spot-on formulations may be prepared by dissolving,
suspending or emulsifying the active compound in suitable solvents or
solvent mixtures which are tolerated by the skin. The formulation maybe in
the form of a stable-at-room-temperature, ready-to-use solution that is
applied topically and locally on the animal. , Veterinarily acceptable
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Dimethyl Isosorbide and Propylef& Glycol Monomethyl Ether A
-non-blinded prospective longitudinal artificial infestation parasite efficacy
pen study was conducted with a fully randomized design (ranking and
blocking based on breed and pre-treatment flea count). There were 5
treatment groups of 6 dogs each, and an untreated control group.
Thirty-three (33) adult dogs (Labrador Retrievers and Jack Russell

Terriers) were inducted, clinically examined, weighed, identified and
Aallocated tn etiidyy nene an NDav =7 Each doa wace artificiallyy infactad with



rate of 15.0 mg/kg. Flea thumb counts were performed at 24 hours.
Flea comb counts were performed at 48 hours post-treatment and all dogs
then treated with Capstare oral tablets (Niteopyram, Novartis Animal
WA Femove all fleas prior to the next infestatibn. Animig Nere7/419096
re-infested-with 100 adult fleas at 7, 14, 21 and-28 days post-treatment. At
24 hours after each infestation, flea comb.counts were performed followed
by Capstar treatment. In the first 48 hours post treatment Group D
(12.5 mg/kg) and Group 5 (15.0 mg/kg) showed 99.0% and 100%
reduction of flea infestation at 24 hrs and 100% and 99.4% reduction at 48
hrs respectively. Group B (7.5 mg/kg) and C (10.0 mg/kg) also showed
such aexcblhttkddekdd\weeifica@ymbotmachieing OB Y s eduetiondt-24<rs two
of thesd@nd 99.4% and 100% respectively at 48 hrs.. All four groups showed
excellent persistent efficacy being at or near 100% reduction (all ,09%)
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roup for a further two weeks. urlng the two-wee perlo 'f%ur of
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inhibitchydlishatsenhifethd ethepwodagsifromaGrospk were;net washed angoos,
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diffuses,Quat R TP LPBY a%bf@arﬁﬁ%wﬁhqtﬁ@%%f@ﬂ@m SRV fiTashe
appeardrielow phafileidr absence of any whitish deposit or dusty appearance) or the

feel of the fur or skin of the animal.

Preferred formuiaﬁéns are sufficiently persistent in terms of efficacy so as to
reduce the periodicity and the cost associated with administration of the formutation
to the domestic animal. in some cases, the formuliation is applied no more than

‘twice per week, no more than once per week, no more than once per month, or no
more than once every three man’chs.- Thus,‘ certain formulations of the present
invention maintain persistent efficacy for at least 48 hours, 1 week, 1 month, 2
months or in some cases uip to 3 months. The formulations may also be sufficiently
persistent to withstand washing of the domestic animal with an aquéous solution
(e.g. soap and water.) Thus, the formutation may maintain persistent efficacy after

at ieast one or even five aqueous solution washes.

A variety of ectoparasites may be t'érgeted using the formuiations of the

present En\tention.' in scﬂme embodiments, the eétof:xaraséte -is a fleg, fiy, or louse,

- including flea -eggs, flea larvae, ﬁyéggs or fly farvae. Whére the formutations of the
' present invention are designed to target flea eggs, fiea larvae, fly eggs or fly larvae,
the life-cycie of the fles and/or fly is broken thereby reducing enviroﬁmentat )
population pressures. For the purposes of the present invention', the term flea is
understood to refer to all the usual or accidental species of parasitic flea of the oi:der
Siphonaptera, and in particular the genus Cfenocépba!ides, in particular the cat flea
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{C. felis) and dog flea (C.'canf‘s), rat fiea (Xenopsyi!é cheopis) and human flea (FPufex
jrritans). o '

Any appropnate domestic animal may be treated with the formutatrons of the
present invention in situations where it is desirable to control ectoparasites on such
animal, or in the environs of such. animal, In certain preferred @mbod:ments‘ the
domestic animal is'a mammal such as a cow, horse, ass, pig, bird, camel, dog, cat,

- deer, sheepn, or goal.

The iogai topical formulations may be prepared by simply mixing the
constituents as defined abové, or in cases where the carrier is an emulsion,
‘suspension of suspoemulsion, aggressive mixing or homogenization will be required
and in the cases where the indoxacarb (DPX-KN128) is ;ﬁreseni ir solid form
{(suspensions, susop{amugions, dusts, powders and granules) milling wili be required
o reduce the Indoxacarh (DPX-KN128) particle éize. Methods of preparations of the
formulations of the invention will be obvious to one skilled in this aft due to the
chermically-defined nature of Indoxacarb and the preferred ingrédients in the claimed
formulations. For exampie, the active material m'ay be mixed in the véi‘erihariiy‘ )
acceptable solvent and other componerits of the veterinarily acceptabie carrier are
then added, or the veterinarily acceptable carrier may be constifuted to comprise all
.of the ingredienié of the formulation except Indoxacarb, and then ‘tl’_)é indoxacarb |
(ard bpﬁona‘iiy other pesticidally active ingredients) are theh added to the 've’terinariiy

acceptabie arrier composition,

- in some embodlments an additional component within the carrier will be an
ant:ox&dam Useful antioxidants include, for example, butyfhydroxyamso#e -
butylhydroxytoluene, ascorbic acid, sulphites, me’cablsulphiies or thuosulphates (eg
sodium thiosulphate, sodium mgtabzsuiph;ta, potassium metabisulphiia, efc.), propyl

galiate, and/or tocopherai, or a mixture of ot more than two of these agents.

One or moere additional pesticida! agents may bé included within the
- formulations of the invention. Useful pesticides include insect growth regulators,
organ@phosphate'pesticides, carbamate pesﬁcides,_ organochfo'rine pesticides,
pyrethrn pesticides, pyrethroid besticié:ies, nicotine ;Sesticides, rieonicotinoid
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pesticides, copper-containing pesticides, anthelmintic agents, benzimidazole
pesticides, salicylanilide pesticides, substituted phenol pesticides, pyrimidine
pesticides, and imidazothiazole pesticides. Particularly preferred are formamidine
insecticides such as amitraz, sernicarbazone insecticides such as metaflumazone
and phenylpyrazoles such as fipronil. Fipronil has been described in U.8. Patent
Nos. 5,232,840, 6 096,329, 6,395 765 and 6,716,442, the contents of which are
incorporated her@m by reference. In one stich embodiment the formulation includes

an effective amount of fipronil and Indoxacarb.

In some embodiments, the imidazothiazole pesticide is levamisole. The
pyrimidine pesticide may be pyrantet. The substituted phenol pesticide may be
nltrcxyml The sai;cytamhde pesttctde rmay bé}losémtei or oxyclozanide. The
benzimidazole pesticide may be albendazole or triclabendazole. The antheimintic
agent may be a macrocyciac iactone such as an avermectin (eXg., ivermectin} or a
milbemycin (e.g., moxidectin). The organophosphate pesticide may be dicrotophos,
terbufos, dimethoate, digzinon, disuifb‘ton, trichiorfon, azinphos-methy!, chiorpyrifos,
malathion, oxydemeton-methyl, methamidophos, acephate, ethyl parathion, methy!
parathion, mevinphos, phorate, carbofenthion, phosalone, naphthalophos or
pyraciofos. The carbamate pesticidé may be carbaryl, carbofuran, aldicarb, or
carbofuran. The pyrétﬁroid pesticide may be allethrin, resmethrin, permethrin,
deltarnethrin or tralomethrin. The copper-containing pesticide may be copper (1)
hydroxide, or copper oxychloride sulfate (i.e. (Cu2CHOH)3) mixed with (Cud(OH)
6(S04)). The neonicotincid pesticide may be imidacioprid, nitenpyram of

dinotefuran.

Addiﬁonaily, in some embodiments, the pesticide agent is a pyrethrin
pesticide, Baciflus thuringerisis toxin, chicrobénzifate, cyfiuthrin, cypermethrin,
dicofol, endosulfan, esfenvalerate, fenvalerate, lambda-cyhalothrin, methoxychior,
suifur, chiodiene‘ ryania, KT-188 (an antihelminthic antibiotic), or praziquaniei_.

The insect growth regulator may be a chitin synthesis inhibitor or a juvenile
growth harmone mimic. In certain embodiments, the insect growth regulfator is

azadirachtin, diofenolan, fenoxycarb, hydroprene, kinoprene, methoprene, -
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pyriproxyfen, tetrahydroazadirachtin, chiorfluazuron, cyromagzine, diflubenzuron,
fluazuron, flucycloxuron, flufenoxuron, hexaflumuron, lufenuron, novaluron,

tebufenozide, teflubenzurcn, and triflumuron.

These additional pesticidal agents may be present in amounts fo optimize and
efficacy and persistency of the formulation. Particularly. These additional pesticidal
agents may be present from about 0.05% to about 80%. In a preferred embodiment,
the additional pesticidal agent in the formation is permethrin, present an amount
from about 30% to about 75%. In another preferred embodiment, the additional

_pesticidal agent is fipronil, present in an amount from about 5% to about 25%.

In ancther preferred embodiment, the additional pesticidal agent is ivermectin,
present in an amount from ébouﬁ ‘0.05% to about 10%. In another preferred
embodiment, the additional pesticidal agent is abamectin, present in an amount from
about 0.05% to about 10%. In another preferred embodiment, the additional
pesticidal agent is moxidectin, present in an amount from about 0.05% to about
10%. _In another preferred embodiment, the additional pesticidal agent is
doramectin, present.in an amount from about 0.05% to about 10%. In another
preferred embodiment, the additional pesticidal agent is eprinomectin, present in an
amount from about 0.05% to about 10%. In another preferred embodiment, the
additional pesticidal agent is selameciin, present in an amount from about 0.05% to
about 10%. in another preferred embediment, the additional pesticidal agent is
- methoprene, present in an amount from about 1% to about 20%. in another
preferred embodiment, the additional pesticidal agent is S-methoprene, present in an

amount from about 1% to about 20%.

Although the seiectic;n of an appropriate‘ solvent for the Indoxacarb will be
important aspect"in-préparation of an effective, persistent and cosmetically-desirable
formulation, a variety of Véterinari&y acceptable solvents are useful in the present
invention. A "veterinarily acceptable solvent,” as used herein, is a solvent that is
non-toxic wheh topically applied to a domestic animal and is capable of sufficiently
solvating indoxacarb to form a soiution. For example, veterinarily acceptable

solvents of the present invention do not cause rashes or inflammation of the dermat
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layer on & domestic animal. The veterinarily acceptable solvent ig typicalﬁyl nat easily
ignited, or if ignited, does not burn rapidly. The veterinarity acceptable solvent may

also appear non-greasy after applying to sald domestic animal.

In some emblé)c;iiments' the veterinarily acceptable solvent has a dislectric
constant of between 0 and 40, between D and 20, or between 0 and 10.

Examples of véterinariiy acceplable solvents are useful in the present
invention, including diéthyiene glycol monobutyl ether, glycerin triacetate, diethylene
giycol monomethy! ether, disthylene glycol monoethyl ether, benzyl benzoate,
ethyiene giycol monobuty! ether, ethyl lactate, dipropylene glycol monomethy! ether,
ethylene glycol moﬁebu’{yl ether acetate, isopropyiAaiwho'i, benzyl alcohol, ethyl
acetoaceliste, z-pyrmﬁdinone, dimethyl isosorbide, diacetone alcohol,
tetrahydrofurfury! albahot, propy.iene g!ycoi monomethyl ether, ethanol, propylene
carbonate, diethyl phthalate, g!yoerine.triacetate he_ptj/l acetate, methyl
caprylate/caprate, N, N-dimethyl capwiamide,' pentyl acetate, hexy! acetate,
cyclohexyl acetate, ethylene glycol diacetate, methoxypropy! acetate, furfuryl
alcohol, dibutyl phthalate, N-methyl pyrroiidinbne, glycerol formal, 2,6-dimethyl-4-
heptanone, methyl ethyl ketone, methyl isobutyl ketone and cyclohexanone. -

in some preferred embodiments, the veterinarily acceptable solvent for
indoxacarb is a glycol ether or alky! acetate, such as ethyl acetoacetate. In certain
especially preferred embodiments the veterinarily acceptable soivent is ethyl

acetoacetaté or dipropylene glycol monomethy ether,

Some of the formulations of the present invention may aiso include additional
agents such as adjuvants, co-solvents, colorants, surfactants, spreading oils,
antioxidanis, light stabilizers, suspehding agents, propellants, bulking agents and/or
. tackifiers. Colorants are all colorants which are licensed for use on animals and
which can be dissolved or suspended. The selection and use of such additional
agerits to achieve certain desirable characieristics in fopical formulations are well

known in this art.

Examples of light stabilizers are substances from the benzophenone class, or

novantiscelic acid.
17



These results demonstrated that all the dogs had low flea counts and
were still resistant to maintaining a flea infestation, suggesting excellent
persistence at 44 days even after 4 thorough shampoo hydrobath washes.
WO Efficacy Study on Canines against Fleas Using?C5/Hsg#Rg 019696
Indoxacarb Local Topical Administration Formulations The study was
a non-blinded, prospective longitudinal randomized clinical efficacy pen
study with groups of 3 dogs each receiving one of 5 treatments; 4 test
formulation treatments, and a negative control (no treatment). Animals
were ranked on the basis of breed and pre-treatment flea count, then
randomly 'located to groups from blocks. Animals were artificially infested
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:SD’UtiO”€9§l%$f@l$ SighrEthaniolamdswaisatiilateditor yo lintiealith, dilsopropy!
isophthaisMe A RUEPIINANG byl ester, di-n-butyl adipate or solutions of esters of
aliphatic acids, e.g., glycols. 1t may'be advantageous for a dispersant known from
the pharmaceutical or cosmetic industry also to be present. Examples are pyrrolidin-
2-one, N-alkylpyrrolidin-2-one, acetone, polyethylene glycol and its ethers and

| esters, propyiene giycd! or synthetic triglycerides.

-The formulations of the present invention may further include sorbitan
monolaurate, dipropylene glycol monomethy! ether, triethanoclamine, benzyl aicohol,

isopropy! alcohol, and/or ethyl écetoacatate.

Useful anionic surfactanis inc_iude alkailine steérates, in particu!ar. sodium,

~ potassium or ammonium‘stearate; calcium stearate; triethano.iamine stearate; '
sodium abietate; alky! sulphates, in particular sodium lauryl suiphate and sodium
cetyl sulphate; sodium dodecylbenzenesuiphonate, sodium dioctylsulphosuccinate;

fatty acids, in particular those derived from coconut oil.

Useful cationic surfactants include Water-sp!uble quat'emary ammonium salts
of formula N™ R'R'R™R™,Y" in which the radicals R are optionally hydroxylated
hydrocarbon radicals and Y™ is an anion of a strong acid such as the halide, sulphate
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Group A remained untreated. Table 2 WO
2008/030385PCT/US2007/019096 Flea counts were performed at 24
and 48 hours post treatment. Flea infestations were repeated at 7, 14, 21,
WERZSE N2 days post treatment and flea counts were perfSIRIEREI 219096

and 48 hours following each infestation. Treatment with all formulations
resulted in excellent (at or near 100% reduction) flea control for 44 days
post-treatment with the exception of Group B, for which excellent controi
was observed for 37 days post-treatment. These results are presented in
Table 3. WO 2008/030385PCT/US2007/019096 Table 3 Group %

A Reduction in Flea Counts as Compared to Contemporary Control Counts.

and sulphor@R@URRS, cetyltrimethylammonium bromide is among the cationic

surfactants which can be used,

Usefl caiionibﬁic surfactant include amine salts of formula N* R'R"R"™ in
which the radicals R are M or optionally hydroxytated hydrocarbon radicals:

octadecylamine hydroch?orrde is among the cationic surfactants which can be used.

Useful nonionic surfactants include polyoxyethylenated sorbitan esters, in
particular polysorbate 80, polyoxyethylenated alkyl ethers; polyethylens glycol
stearate, polyoxyethylenated derivatives of casior oil, polyalvcerol esters,
polyoxyethylenated fatty alcohols, polyoxyethylenated fatty acids, copolymers of A
ethylene oxide and prqp.yieme oxide. Useful amphoteric surfactants include -

substituted lauryl compounds-of betaine.

The dose and concentration of indoxacarb in the formulations of the present
invention are chosen fo optimize the efficacy and persistency of the formulations. In
some embadiments, the concentration of Indoxacarb in the formulation is at least
100 gL, 150 g/L, or 200 g/L; or from 1 io 50% (wiv), 510 35% (w/iv), or 10 to 20%
(wiv}. In some preferred embodiments, the concentration is about 200g/L or 20%
{(wiv}. In certain applications {e.g. where the domestic animal is a“pet), the
concentration is also chosen to minimize any undesired appearance (e.g. white
crystais of Indoxacarb) of the animal after application of the formulation. The fotal
amount of Indoxacarb administered o the domestic animal Is typically from 1 {o 50
mg pér kg of body weight, 2 to 25 mg per kg of body weight, or 5 to 15 mg per kg of
body weight. ‘ :

in some embodiments, the formulation is applied to the animal's back and at
several points or a%ong the iine of the back, and applied in low volume, such as 5 1o
20 mi per 100 kg, or 10 mil per 100 kg. in some emﬁodiments, the total volume is 10
{0 150 mil per animal, sometimes limited 1o 56 ml. For example, the volume applied
| ~ 1o cats may be from about 0.3 to 1 mi for cats and from about 0.5 to 5 mi for dogs

. according to the watght of the animal.

in some Embodiments_, the veterinariiy acceptable carrier may be in the form

of an emulsion or solution for application to a localized region of the animal's skin
19
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(e.g. between the two shoulders as in spot-on type applications). Formulations may
include solutions to be sprayed, poured, spread, or spotted onto the animal, oils,
creams, ointments or any other appropriate fiuid formulation for topical
administration. Pour-on and spot-on formulations may be poured, spotted or
sprayed onfo .E'imﬁed areas of the skin. Pour-on and spot-on formulations may be
prepared by dissolving, suspending or emulsifying the active compound in suitable
solvents or solvent mixtures which are tolerated by the skin. The formulation maybe
in the form of a stable-at-room-temperature, ready-to-use solution that is applied

topically and iocally on the animal.

. Veterinarily acceptable emulsians are either of the water-in-oi type or of the
oil-in-water type. They are prepared by dissolving the Indoxacarb either in the
hydrophobic or in ;che‘hydrophiiic phase and homogenizing this phase with the
solvent of the other phase, with the aid of suitable emulsifiers and, if appropriate, .
other adjuvants such as colorants, absorpﬁoh accelerators, preservatives,

antioxidants, hight stabiiizers, and/or viscosity-increasing substances.

Examples of hydrophobic phase (oils) include paraffin oils, sificone oils,

natural vegetable oits such as sesame seed oil, almond oil, castor oil, synthetic

- triglycerides such as caprylic/capric acid biglyceride, trigiyceride mibdure formed from
vegetable fatty acids of chain length CT8-12 or with other specifically selected natural
fatty acids, partial glyceride mixtures of saturated or unsaturated fatty acids which
may also contain hydroxyl groups, and mono- and diglvcerides of the C8/C10-fatty
acids. _Fatty acid esters such as ethyi stearate, di-n-butyry! adipate, hexy! laurate,
dipropyiene glycol pelargonate, esters of a branched fatty acid of medium chain
length with saturated fatty aicéhois of chain length C16-C18, isopropyl myristate,
isopropy! palmitate, cépryiicl:apric esters of saturated fatty aicohols of chain length
C12-C18, isopropy! stearate, oley! cleate, decy! oleate, ethy!‘ofeate, ethyl laciate,
waxy fatty acid esters such as dibuty! phtha!éte, dilsopropyl adipate, ester mixtures
related to the latter, and fatty ajcohels such as isofridecy! alcohol, 2-octyldodecanol,

cetylsteary! alcohol and oleyl alcohol.
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Hydrophilic phaée solvents include water, alcohols, propylene giycoig glycerol,
sorbitol and their mixtures, Emutsifiers include non-ionic surfactants, for example
polyoxyethylated castor oil, polyoxyethylated sorbitan monooleate, sorbitan _
monostearate, glycerol monostearate, polyoxyethy! stearate, alkylpheno! polyglycol
| ethers; ampholytic surfactants such as di-sodium I\Hauwl-ﬁ—iminod%propionéte or
lecithin; anionic surfactants such as sodium laury! sulphate, fatly alocohol ether
sulphates, the monoethanoclamine salt of mono/dialky! Vﬁaiyg!ycei ather
orthophosphaoric esters; cationic su}’fac:'tarits such as cetylrimethylammonium

chioride.

Useful viscosity-increasing substances and substances which stabilize the
emulsion include Carb_oxymethylceEIUEose, methylceliulose and other cellulose and
- starch derivatives, polyacrylates, alginates, gelatin, gum arabic, polyvinylpyrrolidone,
polyvinyl alcohol, copolymers of methyl vinyl ether and maleic anhydride,
polyethylene glycols, waxes, -cﬁlioidai siliéa, or mixiures of the substances

mentionead.

EXAMPLES

The materials and methods of the present invention are further illustrated by
the ekampiés which follow. These exampies are offered to llustrate, but not fo limit,

the claimed invention.
- Example 1

Dose Response Study on Canines against Fleas using Indoxacarb Local topical
Administration Conta:mnq Dimethvyl Isosorbide and Propviene Glycol Mcmornethv!
Ether :

A non-blinded p'rc_:spective iongEtudina! artificial infestation parasiie efficacy
pen study was conducted with a fully randomized design (ranking and blocking
based on breed and pre-treatment flea count). There were 5 treatment groups of 6

dogs each, and an unireated contro! group.

Thirty-three (33} adult dogs (Labrader Retrievers and Jack Russell Terriers)

were inducted, Cimtcaiiy examined, weighed, tdentff ed and allocated to study pens
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on Day -7. Each dog was artificially infested with 100 fleas (Ctenocephalides felis)
on Day -5 and again on Day -2, On Day -1 flea thumb counts were performed on all
dogs and 30 dogs were selected for inclusion. These dogs were randomily allocaied
to S similar groups of 8 animals on the basis of breed and fiea counts, and groups
were allocated to study pens. On Day 0, Groups B, C, D and .E were treated with a
tlocal opical administration formulation 'containir{g indoxacarb (DPX-K128) dissolved
“In a mixture of Dimethyl Isosorbide (DMI) and Propylene Glycol Monomethy! Ether
(80% Dimethyl Isosorbide (DMI) and 10% F’mpyiené Glycol Monomethy! Ether by
volurma) to formn é total concentration of 75, 100, 125 or 150 g/l of indoxacarb (DPX-
K128). The stariing material to prepare the formulation was a mixture of DPX-K128-
and DPX-KN127 (the R-isomer of Formula 1) and contained 70.43% Indoxacarb
(DPX-K128). Hence for every 1 gram of Indoxacarb (DPX-K128) required, 1.42
grams of this mixture was used. The formulation was administered via spot-on
application {i.e. applying in liquid form to less than ar equal 1o 10% of the surface
area of the animal) fo the dorsal midline at the rate of 0.1 mi/1 kg. Group A
remained untreated as controls. Group B was dosed at the rate of 7.5 mg/kg; Group
C at the rate of 10.0 mg/kg; Group D at the rate of 12.5 mg/kg; and Group E at the
rate of 15.0 mg/ky. '

Flea thumb counts were performed at 24 hours. Fiea comb counts were
performed at 48 hours post-treatment and all dogs then treated with Capstar® oral
tablets (Nitenpyram, Novartis Animal Health) fo remove all fleas prior to the next
infestation. Animals were re-infested with 100 adult fleas at 7,14, 21 and-28 days
post-treatment. At 24 hours after each infestation, flea comb counts were perfarmed

followed by Capstar treatment

In the first 48 hours post treatment Group D (12.5 mg/kg) and Group E {15.0
mg/kg) showed 98.0% and 100% reduction of fiea infestation at 24 hrs and 100%
and 89.4% reduction at 48 hrs respectively. Group B (7.5 mg/kg) and C (10.0
mg/kg) also showed excellent knockdown efficacy, both achieving 87.9% reduction
at 24 nrs and 99.4% and 100% respeciively at 48 hrs.
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99.0% S5Example 4 Exemplary Formulations Table 4 below provides a
listing of certain prepared topical administration formulations. Table 4
Formulation Numberingredientswhir 1indoxacarb10 Dipropylene glycol

YHEAHIEPRA etherQS 2Indoxacarb10 Isopropyl myristate2. OFSpait202/@ 9696
Dipropylene glycol monomethyl etherQS 3indoxacarb10

Alt four groups showed excelient persistent efficacy being at of near 100%

reduction (all 299%) from the 48 hour count untit 28 days post-treatment,

Example 2

Effect of Washing on Persistency

At completion of the study described in Experiment 1 above, a further

- washing study was conducted using the six dogs in Group E for a further two weeks.

During the two-week period, four of the six dogs from Greu;j E were washed
twice weekly in a non-insecticidal hydrobath, while the other two dog;s from Group E
were not washed and acted as controls. On Day 43 posi-reatment, the 6 dogs were
infested with 100 fleas and then had their abiiity fo retain a fiea infestation assessed

on Day 44 by a fiea comb count. The results are shown in Table 1 below.

Table 1
" | Dog No. Group | Flea:Count |
5 _ Treated Wash 4 ,
. 25 Treaied Wash 5 3
35 Treated Wash 1
38 : Treated Wash 2
19 Treated Non-Wash 0 0
44 Treated Non-Wash (

These results demonstrated that all the dogs had low flea counts and were
still resistant to maintaining a fiea infestation, suggesting excellent persisience at 44

days even éﬁar 4 thorough shampoo hydrobath washes.

Example 3

Efficacy Stqdy on Canines aqainst.F!éas u’éinq 15 maolkg Indoxacarb Local Topical
Administration Formulations

The study was a norr-blinded, prospective longitudinal randomized clinical
Aefﬁcacy pen study with groups of 3 dogs each receiving one of 5 treatments; 4 test
formulation treatments, and a negative control (no tréatment). Animals were rankad

23



Ethylene glycol monobutyl ether acetateQS 4indoxacarb10 Formulation
Numberingredientsw/v Ethyl lactate40 Isopropyl myristate5.0
Triethanolamine0.02 Isopropyl alcoholQS 5Indoxacarb10 Ethyl

WAL EIEEEAfe 50 Isopropyl myristate5.0 Triethanolamine0.02BEBi9yI/019096
alcoholQS

on the basis of breed and pre-freatment flea count, then randomly allocated o
groups from blocks. Animals were arificially infested and parasite counts performed

according o standardized rmethods.

Twenty (20) adult dogs (Labrador Retrievers and Jack Russell Terriers) were
inducted into the study on Day -6 and each artificially infested with 100 fleas
(,Ctenocepha!ﬁdesfeﬁ‘s} on Day -4. On Day -1, flea counts were per‘?orrﬁed and 18
dogé selected for ir‘:c':ii_,gsion‘. The dogs were randomly aliocated to 8 similar groups of
3 animals on the basis of breed and flea counts, and groups were randomiy
aliocated to study peh_s: Each dog was again infested with 100 fleas. On Day -1 flea .

.counts were again performed on all dogs. On Day 0, Groups B, C, D and E were
treated with one of 4 different 15.0 mg/kg Indoxacarb (DPX-KN128) local topical

~administration formulations as shown in Tabie 2 below. A 3:1 mixture of DPX-

. KN128:DPX-KN127 on silica was the starting material for the formulations, This
material contained 56.2% Indoxacarb (EJPXQKN?ZB), Henhce for evary 1 milligram of
Indoxacarh (DPX-KN128) required, 1.78 milligrams of this mixture was used. The
formulations were appilied as a spot-on dose from the base of the neck fo the
shoulders. The vehicle for Groups B, C and D was Dimethyt Isosorbide (DMI) and
the vehicle for Group E contained 40 g/L Polyvinyl Pyrrolidone, 47 g/L Ethoxylated
Castor Oilr, 33 g/l Ethanol and was diluted to volume with 1-Methyl-2-Pyrrolidinone.

Group A remained untreated.

Table 2
o DPogeRate ¢ | Bose Volume
Group _andiFormulation | [milkg)
LA (control) - _ . -

B ~15.0 mag/kg Indoxacarb 1.8 mL/15 k

c 15.0 ma/kg Indoxacarb 1.8 mL/15 kg |
o 6.0 mg/kg (S)-Methoprene

15.0 mofkg Indoxacarb :
(D] 1 6.0 mgfkg (Sk-Methoprefie | 2.5 mi/{5 kg
, 47.9 mg/kg Permethrin
E 15.0 ma/kg Indoxacarb 4.0 mL/15 kg
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6Indoxacarb20 Triacetin30 Triethanolamine0.02 Ethyl acetoacetateQS 7I

ndoxacarb20 Triacetin25 Polysorbate 8010 Triethanolamine0.02 Ethyl

acetoacetateQS Indoxacarb20 Isopropyl myristate25 Triethanolamine0.02
VBRI ESACcetateQS Indoxacarb20 Isopropyl myristate10 PCI/US2007/019096

Flea counts were performed at 24 and 48 hours post treatment. Flea
infestations were repeated at 7, 14, 21, 28, 35 and 42 days post treatment and flea

counts were performed at 24 and 48 hours foliowing each infestation.

Treatment with all formulations resulted in excellent (at or near 100%
reduction) flea control for 44 days posi-treatment with the exception of Group B, for
which excellent control was observed for 37 days post-treaiment. These results are

-

presented in Table 3.
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Propylene carbonate35 Triethanolamine0.02 Ethyl acetoacetateQS
10Indoxacarb20 Isopropyl myristate10 Dipropylene glycol monomethyl
ether30 Triethanolamine0,02 Ethyl acetoacetateQS 11lindoxacarb20
VSol)EBeEEEE 8010 Polyvinyl pyrrolidone K-175 TriethanolamifeD 2@ agkoess
acetoacetateQS Formulation070

Table 3

Group % Reduction in Flea Counts as Compared to Contermnporary Conirol Counts.

GROUP | 24Hr | ABHR. |8days [odays | days | days | days
B T7.4% 98.2% 94.3% ! BB.0% | 100.0% | 95.7% |100.0%
194 852.8% 88 7% 98.1% 1100.0% | 1060.0% | 100.0% | 98.6%
& 98.9% 100.0% ;100.0% j100.0% | 100.0% | 100.0% | 98.3%
E 73.4% | 97.4% |100.0% |100.0% | 100.0% | 100.0% |100.0%

Exemplary Formulations

Table 4 below provides = listing of certain prepared fopical administration

formulations.

| B ERy I'@m. *
GROUP 1 . da Ei ay day, ay cdays
B8 . 98.7% | 9B.0% | 100.0% | 100.0% | ©5.5% | 100.0%
c 100.0% | 100.0% | 100.0% | 99.1% | 100.0% | 99.0% | 100.0%
D 100.0% | 100.0% | 100.0% | 96.6% | 98.9% | 73.3% | 85 4%
E 100.0% | 100.0% | 100.0% | 98.3% | 100.0% | 96.0% | 99.0%
‘Exampie 4

Table 4

Formulation %o
Number Ingredients wiv
1 Indoxacarb 10
Dipropyiene glycol monomethy! ether Qs

2 indoxacarb 10

' fsopropy! myristate 2.0
Span 20 2.0

. Dipropyiene glycol monomethy! ether Qs
3 Indoxacarb 10

‘Efhylene glycol monobutyl ether
acetate Qs
4 10

. Indoxacarb
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NumberingredientsW V 12| ndoxacarb20 Isopropyl myristate10 Benzyl
alcohol30 Triethanolamine0.02 Ethyl acetoacetateQS 13Indoxacarb20
Fipronii.10 Ethyl acetoacetateQS 14Indoxacarb20 Fipronil10 Dipropylene
vilyosermwagimethyl etherQS Example 5 EVALUATION OF Ttk /Sé&bdzbYsoos
APPEARANCE AND RUN-OFF POTENTIAL OF TOPICAL SOLUTIONS
CONTAINING INDOXACARB WHEN APPLIED ON DOGS. A series
of studies were conducted to evaluate the safety, appearance and
potential for run-off of various topical solutions of Indoxacarb following
application on adult beagle dogs. For all experiments set forth in Table 5,
male and female dogs weighing between 10 and 20 kg were randomly
as&gr?”&ut"mwaﬁmformulatlon group. A dose volume of 1%5 mL wgs .
Sundiedog, which delivereéngradimagsn dose of 15 mgwiv
mdoxacarb/kg body W&ﬁhﬂ Iactatetime of application, hair at thedtfeatment
site was parted and th Wrﬂ%)&ﬁﬁ)‘fﬁ%?e applied directly to the>sRin in a
single location betwee riﬁ §H? E lades. The application sif&&hd hair
coat were then observ<—§°’5’%18§3 EhPI5PIBread of the solution, sign
residue andgwetness, ﬂ'ﬁﬂ)%é ;Srmlne if any of the solution ran [y the
animal following treat ak gt&e@i@o and 180 minutes and;g4
hours). Skin and hair |[g@ﬁaaggp|%g@,§@§gyeatment site were exagined for

any adverse reactionsatstdamissfiokowing treatment. 0.02
tsopropy! aicohol Qs
6 indoxacarb 20
: Trigcetin 30
Trigthanolamine 0.02
Ethy! acétoacetate Qs
7 Indoxacarbk 20
Triacetin _ 25
Polysorbate 80 10
Triethanolamine ' 0.02
Ethvl acetoacetate Qs
8 " Indoxacarb .20
isopropy! myristate 25
Triethanolamine 6.0z
Ethyl acetoacetate (s
g indoxacarb 20
lsopropy! myristaie 10
Propylene carbonate 35
Triethanolamine 0.02
Ethyl acetoacetate . Qs
10 Indoxacarb : 20
- i1sopropyl myristate : ' 10
Dipropylene glycol monomethyi ether 30
Triethanolamine ) 0.02
Ethy! acetoacetate ' Qs
11 indoxacarb 20
Polysorbate 80 10
Polyvinyl pyrrolidone K-17 5
Triethanolaminea .02
Ethyl acetcacetate QS
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Table 5 provides a listing of the ingredients of the formulations that were
tested in sixteen separate experiments. Each formulation was applied to
four dogs in each study with the exception of Study Number X07-055-12
W@ WoeHEPMula on) and Studies X07-055-13 and X07-055- B4 {3652607/019096
dogs/formulation). All of the formulations were safe and there were no
adverse effects on the skin or hair of treated dogs. Formulations V, Z, AB,
AC, AE, AF, AG and AN were identified as having preferred
characteristics of a commercial spot-on treatment. These preferred
characteristics included: lack of drips or run-off upon application, minimal
appearance of residue or crystals upon drying and relatlvely fast drying of

and S The characterlstlcs oft

were Formqlgtlonsc G J Q
remaining formulat40n§\z¥ FS gé%g} Q&e Table 5 Study No: Fofmulation

(% wiv) Formulation 10 2hdP% KN128, 30% triacetin, 042%
triethanolamine, ethyl aﬁ@tgae@g@mg&s) 20% KN128, 30% triacgthy, 0.02%
triethanolamine, 1.5%84R-96: ethykaeetoacetate (gs) 20% KNEZ8, 30%
triacetin, 0.02% triethanolamine, 5% Tween-20, ethyl acetoacetate (qs)
20% KN128330% triadetinx8@2ds triethanolamine, 5% Ethyl oleage, ethyl
agetoacetate (qs) A Fipronil 10

Ethyl acetoacetate Qs
14 Indoxacarb 20
Fipronii ' 10

Dipropylene glycol monomethyl ether QS

Example 5

EVALUATION OF THE SAFETY, APPEARANCE AND RUN-OFF POTENTIAL OF
TOPICAL SOLUTIONS CONTAINING INDOXACARB WHEN APPLIED ON DOGS.

A series of studies were conducted {o evaluate the safety, appeérancé and
potential for run-off of various topical solutions of Indoxacarb foilowing application on
adult beagle dogs. For all experiments set forth in Table §, male and female dogs
weighing between 10 and 20 kg were randomly assigned to each formuiation group.
A dose valume qf 1.5 mL was applied to each dog, which delivered a minimum dose

_ of 15 mg indoxacarb/kg body weight. At the time of application, hair at the treatment
site was parted and the formulations were appized directly to the skin in a single
location between the shoui@er b!ades. The application site and hair coat ware then
observed closely for spread of the soiution, signs of residue and weiness, and fo
determine if any of tﬁe solution ran off the animal following treatment (at 5, 15, 30,
60 and 180 minutes and 24 hours). Skin ‘and hair inrprczximity to the treatment site

were examined for any adverse reactions at 24 hours following freatment.

Table 5 provides a listing of the ingrédients of the formulations that were
tested in sixteen separate experiments. Each formutation was applied to four dogs-
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B C D X07-055-2 20% KN128, 30% triacetin, 0.02% triethanolamine, 2,5%

Ethyl oleate, ethyl acetoacetate (gs). 20% KN128, 30% triacetin, 0.02%-

triethanolamine, 5% Ethyl oleate, ethyl. acetoacetate (gs) 20% KN128,
WEDPHEEENN, 0.02% triethanolamine, 10% Ethyl oleate, eth§CT/US2067/019096

acetoacetate (gs) E C F X07-055-3 20% KN128, 30% triacetin, 0,02%

triethanolamine, 5% Miglyol 840, ethyl acetoaCetate (gs) 20% KN128,

30% triacetin, 0.02%

in each study with the exception of S’éu'ciy Number KO7-055-12 (6 dogsflormulation)
and Studies X07-055-13 and X07-055-14 (36 dogsformulation).

Al OF the formulations were safe and there were no adverse effects on the
skin or hair of treated dogs. Formulations V, Z, AB, AC, AE, AF, AG and AH were
identified as having preferred characteristics of a commercial spot-on tr&étment,
These preferred characteristics inclided: lack of drips or run-off upon appiication,
minimal appearance of residue or crystais upon drying and relatively fast drying of
the application site. The formulations with the least desirable character‘zéﬁ(:s (ie.,
appearance of dripsfrun-off, residue and wetness) were Formulations C E G JQ,

and S. The characteristics of the -remaéhing formulations were intermediate.

Table 5

: Formulation
Study No. - Formulation {% wiv) iD
20% KN128, 30% iracetin, 0.02% A

XQ7-055-1 triethanolamine, ethyl acetoacetate {gs)

20% KN128, 30% triacetin, 0.02%
triethanotamine, 1.5% PVP-80, ethyl B
acetoacetate (gs)

1 20% KN128, 30% triacetin, 0.02% :
triethanolamine, 5% Tween-20, ethyl C
acetoacetate (gs)

20% KN128, 30% triacetin, 0.02%
triethanolamine, 5% Ethyl oleate, ethyl D
acetoacetate (gs)

| 20% KN128, 30% triacetin, 0.02%
XO7-085-2 tristhanolamine, 2.5% Ethy! oleate, ethyl =
acetvaceiaie (gs)

1 20% KN128, 30% triacetin, 0.02%
triethanolamine, 5% Ethyl oleate, ethyl . C .
- acetoacetate (gs)

20% KN128, 30% triacetin, 0.02% _
triethanolamine, 10% Ethy! oleate, ethyl F
aceloacatate (gs)

1 20% WN128, 20% triacetin, 0.02%

X07-055-3 | triethanolamine, 5% Miglyot 840, ethy! G
acetoacetate (gs) ' '
20% KN128, 30% tréace’eih, 0.02% H
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G H WO 2008/030385PC T/US2007/019096 triethanolamine, 10%

Miglyol 840, ethyl acetoacetate (gs) 20% KN128, 30% triacetin, 0.02%

triethanolamine, 5% Brij 30, ethyl acetoacetate (gqs) X07-055 4
WEDRBRPEIE, 20% triacetin, 0.02% triethanolamine, ethyl acet6AG&T2He7 {8y96

20% KN128, 20% triacetin, 0.02% triethanolamine, 5% PVP K-30, ethyl

acetoacetate (gs) 20% KN128, 20% triacetin, 0,02% triethanolamine, 10%

Miglyol 840, ethyl acetoacetate (gs) J KL

triethanolamine, 10% Miglyol 840, efty!
acetpacetate {gs)

20% KN128, 30% inacetin, 0.02%
triethanclamine, 5% Brij 30, ethyl acetoacetate i
(gs) . ‘

20%.KN128, 20% triacetin, 0.02%

triethanolamine, ethyl acetoacetale (gs)
20% KN128, 20% triacetin, 0.02%

triethanoclaming, 5% PVP K-30, ethyl . K
acetoaceiale (gs) :
20% KN128, 20% iriacetin, 0.02%
triethanolamine, 10% Migiyol 840, ethyl L
acetoacetate (gs)

KO7-055-4

20% KN128, 20% triacetin, 0.02% :
X07-055-5 triethanolamine, 10% Miglyo! 812, ethy! M
acetoacetate (gs)

20% KN128, 20% benzy! alcohol, 0.02%
triethanolamine, 5% PVP K-30, ethyl N
acetoacetate (gs) '

20% KN128, 20% benzyl alcohol, 0.02%
friethanolamine, 10% Miglvol 840, ethy!

| acetoacetate (gs)

G

X07-055-6 | 20% KIN128, sthyl lactate (qs)
| 20% KM128, ethyl acetoacetate (gs)
| 20% KN128, triacetin (gs)

XG7-055-7 20% KN128, propyiene carbonate (gs)

20% KN128, dipfopylene glyco! monomethyl
ether (gs)

20% KN128, benzy! alcohol (gs)

<IC -~ WO

20% KN128, 25% triacetin, 25% ethyl
acetoacetate, isopropyl aicohol (gs)
20% KN128, 25% triacedin, 25% ethyl
acetoacetafe, Miglvol 812 (qs)

20% KN128, 25% triacetin, 25% ethyl
acetoacetate, dipropyiene glycol monomethyl ' X
1 ether (gs)

X07-055-8

=2

-

| 20% KN128, 25% triacetin, dipropylene glycol
rmonomethyl ether (gs) )

20% KN128, 25% triacetin, ethyl lactate (gs) z
20% KN128, 47.9% permethrin, ethyi
acetoacetate (gs)

X07-055-9
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X07-055-5 20% KN128, 20% triacetin, 0.02% triethartolamine, 10%

Miglyol 812, ethyl acetoacetate (gs) 20% KN128, 20% benzyl alcohol,

0,02% triethanolamine, 5% PVP K-30, ethyl acetoacetate (qs) 20%
VIONG3)398% benzyl alcohol, 0.02% triethanolamine, 10% Migtyol 8407612096

ethyl acetoacetate (gqs) M 0 X07-055-6 20% KN128, ethyl lactate (gs) 20%

KN128, ethyl acetoacetate (gs) 20% KN128, triacetin (qs) P Q R

X07-055-7 20% KN128, propylene carbonate (gs) 20% KN128,

dipropylene glycol monomethyl ether (gs)

X07-055-10 20% KN128, 2_5% triacetin, 25% ethyl AR
acetcacetate, isopropyl aicohal {gs)
20% KN128, 20% triacetin, 25% ethyi
i acetoacetate, isopropy! alcohol (gs) AC
| 20% KN128, 15% triacetin, 25% ethyl AD
acetoacetate, isopropyl aicohol (gs)
XO7-055-94 | 0% KN128, 25% triacetin, 25% dipropylene AE
i giycol monomethy! ethar, isopropy! alcohol (gs)
20% KM128, 25% henzyl alcohol, 25%
dipropylene glycol monomethy! ether, isopropyl AF
alcohol (gs)
20% KN128, 25% benzyl aicohol, 25% ethyl '
acetoacelate, isopropy! aicoho! (gs) AG
o | 20% KNA2Z8, 20% triacetin, 25% ethy!
X07-055-12 : ; : Y
acetoacetate, isopropyl alcohol (gs) AC,
20% KN128, 20% triacetin, 25% dipropyiene
glycol monemethy! ether, iscpropyl! alcohol (gs) AR
XO7-055-13 20% KN??&, 20% triacet-ir}, 25% dipropylene AH
glycol monomethyi ether, isopropyl alcohol (gs):
XO7-055-14 20% KN128, 20°x6 triacetin, 25% ethyl " AC
7 acetoacetate, isopropyi aicohol (gs) _
ED7-118-01 150 m_g!m&. KN128, 479 mg/mL permethrin, Al
: ethyl acetoacetate (gs)
150 mg/ml. KN128, 478 mg/mL permethrin, A
dipropylene glycol monomethy! ether (gs)
150 mg/mbL KN128, 479 mg/mL permethrin, K
benzy! alcohol, isopropy! alcohol (gs) A
qqo.n4 1 200 mg/mL KN128, 588 mg/mL perrnetirin,
E07-118-01 ethyl acetoacetate (gs) AR
200 mg/mi. KN128, 598 mg/mL permethrin, ' L
dipropylene glycol monemethyl ether (gs) A
200 mg/mbL KN128, 598 mg/mL. permethrin, ;
benzyl alcohol, isopropyi alcohol (gs) AM
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20% KN128, benzyl alcohol (gs) S T U X07-055-8 20% KN128, 25%
triacetin, 25% ethyl acetoacetate, isopropyl alcohol (gs) 20% KN128, 25%
triacetin, 25% ethyl acetoacetate, Miglyol 812 (gs) 20% KN128, 25%
triacetin, 25% ethyl acetoacetate, dipropylene glycol monomethyl ether

CLA%?SDX X07-055-9 20% KN128, 25% triacetin, dipropylene glycol
——mornomethyl ether (gs) 20% KN128, 25% triacetin, ethyl lactate (qs) 20%

W%N%%Scﬂh%/éﬁquethrin, ethyl acetoacetate (gs) Z AA

1.

10.

11.

A local, topical, spot-on formulation for control of ectoparasites on a
domestic animal comprising an ectoparasitically effective amount of
indoxacarb and a velerinarily acceptable carrier; wherein the
concentration of indoxacarb in said formulation is at least 100 g/L; and
wherein said veterinarily acceptable carrier comprises a crystallization
inhibitor and a solvent, wherein said solvent is selected from the group
consisting of glycol ether and an alkyl acetate.

The formulation of claim 1, wherein said ectoparasite is an Arthropod.
The formulation of claim 2, wherein said Arthropod is an insecta.

The formulation of claim 3, wherein said insecta is a fiea, fly, or louse.
The formulation of claim 2, wherein said Arthropod is an Arachnida.

The formulation of claim 1, wherein the conceniration of Indoxacarb in
said formulation is at least 150g/L..

The formulation of claim 8, wherein the concentration of Indoxacarb is at
least 200g/L.

The formulation of claim 1, wherein said veterinarily acceptable carrier
further comprises one or mere of an adjuvani, co-solvent, colorant,
surfactant, spreading oil, antioxidant, light stabilizer or tackifier.

The formulation of claim 1, wherein said solvent comprises a glycol ether.

The formulation of claim 9, wherein said glycol ether comprises
dipropylene glycol monomethyl ether.

The formulation of claim 1, wherein said solvent comprises an atkyl
acetate.
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WO 2008/030385PCT/U S2007/019096 CLAIMS WHAT IS CLAIMED IS:
A local, topical, spot-on formulation for control of ectoparasites on a
domestic animal comprising an ectoparasitically effective amount of
Indoxacarb and a veterinarily acceptable carrier; wherein the

12 concratatinmAidndPasaDIN sadlarudiations sdeastid @rgiL; and
wherein said veterinarily acceptable carrier comprises a crystallization
inhiBABIC4RE'a 8 olvent, wherein said solvent is selected from the group
consisting of glycol ether and an alkyl acetate. The formulation of claim 1,

13. whéeinfsait Ettoparas agrislawpetaioset Thystihrailationiibiéiin Riacetin.
wherein said Arthropod is an Insecta. 4. The formulation of claim 3,

14, Whergin:said ingsstarisigified, fnpeiouse Boleaderanwation afialrimal.

wherein said Arthropod is an Arachnida. 6. The formulation of claim 1,
wherein the cpncentration of Indgxacarb in said formulation is at least.
16105 TR RIS oA EUT cAm Lot bRl 1E Lo o O e
Indoxacarb is at least 200g/L. 8. The formulation of claim 1, wherein said
16.vetdrimgifipddes praptotisplief RAiPRIGSHRSRRS StEnsstforeigtalfomprising
adjyyaRtIGPaSRINGNY ool s fAcia reReRding pihcaniied danbsigitn

stabilizer or tackifier. 9. The formulation of claim 1, wherein said solvent
contprise@bigest sfiibe iWarteRrmaiatd sPddrmeiRaRmEAg
glycol ether comprises dipropylene glycol monomethyl ether. 11. The
formulation of claim 1, wherein said solvent comprises an alkyl acetate.



12. The formulation of claim 11, wherein said alkyl acetate is ethyl
acetoacetate. 13. The formulation of claim 1, wherein said crystallization
inhibitor is triacetin. 14. The formulation of claim 1, wherein said domestic
animal is a mammal. 15. The formulation of claim 14, wherein said
Marggighis A RRANEAHIUNE s M BEIRGIRRINSERANSIM R one of claims
ectoparasites on a domestic animal comprising topically applying to a

loca iz§d7re%i§n H?ivmg Ws@tdctarea of less than or equal to 10% of the
total surface area of said domestic animal an ectoparasitically effective

17.amdum ofethe dorfritatiohéo frangr eines efddadmitzéd Gegid Bad @, sikfd® area

18

19

20.

21.

and. 13. 17. The m d.of claim 16, wherein said localized reqgion, has a
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domestic animal. 18. The method of claim 16, wherein said domestic
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felifelindessitian 16amedl@glhe snethod Afislain dfnwhersds 8aid 10 om?

formulation maintains persistent efficacy on said domestic animal to the
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after application of said formulation.
saidforamiatiosamaivaiestipersistehteflicapyon Sait momesticanitial to

the gaispLinahaesa RN R IRGIeRSRINEIRBPRISURAS b

aqueous solution was omestic animal. orm
claifargafPformulation comprising, by weight, 15-25% Indoxacarb;
15-25% triacetin; 10-40% ethyl acetoacetate; and

The method of claim 16, wherein said formulation maintains persistent
efficacy on said domestic animal to the extent that no less than 5%
decrease in efficacy occurs after 1 agueous solution washing of said

dormestic animal.

The formulation of claim 1, said formulation comprising, by weight,
15-25% Indoxacarb;

15-25% triacetin;

10-40% ethy! acetoacetate; and

QS isopropy! alcohol.
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23.

24.

25.

QS isopropyl alcohol. 22. The formulation of claim 1, said formulation
comprising, by weight, 15-25% Indoxacarb; 15-25% triacetin; 10-40%
dipropylene glycol monomethyl ether; and QS isopropyl alcohol. 23. A
method for the control of ectoparasites on a domestic mammalian animal

_compﬁiéiﬂgmg h/ gﬁiﬁg‘t - I i I lﬂ? ing.a,surf rea of
less than or equaE# toﬁ%&% of th%%%i“jﬁgé@%f%a EQ% 'J)ynvé%@gnimal
the forabfatiod ®fataftone of claims 21 or 22. 24. The formulation of claim
1, whereip,said ferpulation comprises 20% Indoxacarb; 20% triacetin;

25% ethyl acetoacetate; and QS isopropyl alcohol. 25. The formulation of
claimPr4WhersrPauia e mhnation eempHy £ ¥6ss Fdoxacarb; 20%

triacetinis4pledipspRyiene glycol monomethyl ether; and QS isopropyl
alcohol.

A methad for the control of ectoparasites on a domestic mammalian
animal comprising topically applying to a localized region having a surface
area of less than or equal to 10% of the total surface area of said domestic

animal the formulation of any one of claims 21 or 22.

The formulation of claim 1, wherein said formulation comprises
20% Indoxacarb;

20% friacetin;

25% ethyl acetoacetate; and

QS isopropyl alcohol.

The formulation of claim 1, wherein said formulation comprises
20% Indoxacarb;

20% triacetin;

25% dipropylene glycol monomethyl ether; and

QS isopropy!l alcohol.
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