AM TRAZ COMPCSI TIONS This invention relates to amtraz
conpositions, nore particularly amtraz conpositions
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met hods for using them and processes for preparing
them Amtraz is a valuable veterinary product

ef fective against strains of ticks resistant to other
chem cal classes of ixodicides. It also possesses
sufficient persistence on hair and wool to control al
stages of parasitic ticks. The uni que expellent action
of amtraz causes ticks to withdraw nouthparts rapidly
from and fall off, the host animal. Effective tick
control in conjunction with effective ecto or
endoparasi ticidal control is highly desirable in the
raising, breeding and housing of healthy agronom c and

domesti c ani mal s. MM ﬂ ely,

chem cally unstable i | ol vents havi ng
a reactive hydroxyl group such as al cohols, glycols,
water and the like. This characteristic has limted

t he devel opnent of veterinary conpositions containing
amtraz, and especially those containing amtraz and
at | east one additional parasiticidal agent, due to
the conbination of the instability of amtraz in

hydr oxyl - gr oup- cont ai ni ng sol vents and the
insolubility of many paragiticida
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onpositions for use wth animals Is the cosnetic
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formul ati on nust be suffi c
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aRdYIth9 Gigfshorsic bAd aMMEth ahﬁmalgl lmxhltrlaz IskumbrtUMelW (ﬂiem]éally
appl i cation. Most si rabl K cormo% on o
p'l”b?\?‘"f‘ka% in the presence o?solvents avmg a reactive ydroxy group such as

alcohols, glycols, water and the like. This characteristic has limited the development

of veterinary compositions containing amitraz, and especially those containing
amitraz and at least one additional parasiticidal agent, due to the combination of the
instability of amitraz in hydroxyl-group-containing solvents and the insolubility of
many parasiticidal agents in non-hydroxyl-group-containing solvents. .

A further complication to the formulation of amitraz-containing compositions
for use with animals is the cosmetic acceptability and non-irritability of the formulation
when applied to the animal. Obviously, an acceptable formulation must be
sufficiently easy to apply, dry within a reasonable period of time without impairment
of the animal’s appearance, be gentle on the animal’s coat, non-irritating to the
animal's skin and maintain its effectiveness on the animal through normal activities of
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have at |east a sufficient duration of activity, so as
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Therefore, it is an object of this invention to
provi de a topical, parasiticidal veterinary
conposition containing amtraz, and at |east one
addi ti onal parasiticidal conpound, which is stable,
ahe ﬁMh?aﬁ]Laihl VExpdbilireit6 'sg.mtahd/wb't@h [tarouest eilor s Al o Iod applied to
each o e active ingredients
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eucal yptol; and 1- net hoxy acet ate.
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cont r obtHakr oBﬁ%ﬁﬁérﬁd featufsast theimvearitibni vill 88tcdiiedhom@pparent from
process for the gar ation of a topical veterinary

p@ﬁé@?ﬁ"?é |d8§‘P”P&'8H~,§8 forth hgreinbelow.

SUMMARY OF THE INVENTION

The present invention provides a composition which comprises an effective
amount of each of amitraz and at least one additional parasiticidal compound in a
non-hydroxyl-group-containing solvent mixture comprising N,N-diethyl-m-toluamide
and y-hexalactone. In a preferred composition, the non-hydroxyl-group-containing

solvent mixture additionally comprises: dimethyl sulfoxide; eucalyptol; and 1-

. methoxy-2-propyl acetate.

Also provided are a method for the treatment and control of parasitic infection
and infestation and a process for the preparation of a topical veterinary parasiticidal

composition.

DETAILED DESCRIPTION OF THE INVENTION
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effective and | ong-lasting protection to the host
animal and adm nistration in sufficiently small
volunmes so as to avoid | oss of the corrpositi on from
run-of f or licking by the animal. Typical "spot-on"

appl i ¢ #tang nepicd véﬂéﬁha@mﬁﬁsﬁlbﬂélﬁeqhﬂe Fé‘IEtl\lb%SﬁiigﬁfcohéHi‘ltratlons of
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C 5MPSdifidriatonti@amitie RBrd diheadivahgediehts@iéhighly desirable
parasiticidal conpound have been linted by the

" Aug Ehe eiisclive 28 ReFeistent-AGNDY GirasalsAE agaIRSt a wide variety of ticks,

hydlueg! ticls RIsRtERRS Bindk agragrﬁbuamoﬁvesSumaretcﬁbﬂég Uaterihdry
has now been found that am traz_ and | east

one
aBRMPeiRAE contRiing ?'@it'@&la”@cﬁﬁﬂﬂﬁjﬁ@”ﬁh‘iﬂrﬁﬁ“@%ﬁ“ﬁﬂmé'&d have been
alu‘ﬁttétpbyethte%’étéﬁhty RO BmitFdZ ifh d ﬁlﬁs&ﬁﬁ&ﬂ%&&ﬂo&ﬂ dHBup-containing
enpl oying as a carrier a non-hydroxyl -Qgroup-contai ni ng
s®PVRIRS- conbi nation of N, N-di et hyl - m t ol uam de and
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composition which comprises a non-hydroxyl-group-containing solvent mixture

ical veterlnary parasutlmdal

comprising N,N-diethyl-m-toluamide and y-hexalactone, optionally with dimethyl
sulfoxide, eucalyptol, and 1-methoxy-2-propyl acetate; and an effective amount of
each of amitraz and at least one additional parasiticidél compound.

Solvent mixtures suitable for the. composition of the invention include-those
non-hydroxyl-group-containing solvent mixtures containing about 2-30% wiv,
preferably about 5-25% w/v of N,N-diethyl-m-toluamide; about 2-30% w/v, preferably
about 5-25% w/v, of dimethyl sulfoxide; about 2-30% w/v, preferably about 5-25%
wlv, of eucalyptol; about 2-40% w/v, preferably about 10-30% w/v, of y-hexalactone,

and about 2-40% w/v, preferably about 15-35% w/v, of 1-methoxy-2-propy! acetate.
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non- hydr oxyl - gr oup- cont ai ni ng sol vent m xtures

cont ai ni ng about 2-30% w v, preferably about 5-25%w v
of N N-diethyl-mtoluamde; about 2-30%wyv,
preferably about 5-25% w v, of dinethyl sulfoxide;

about Tha@¥evive anmwﬁebﬁé]hifraﬂbﬁﬂfat %agwﬁé/!lddatlo@uﬁl parasmmdal
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the target parasite, the degree
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efidecintiarge aamm*s@chfﬁs SR8, dHeRp, HGHkeLbr dé’l’tfe é%ﬁh&rﬁlabout 3-9%

d b tab
B Blers R 3o Y & e DAY behtabia AR SMAHEI of Bbout 3-6% wiy,
coefEpably 5% gy, @ﬂﬂ‘ierﬁcﬁﬁt%rnﬁﬁbérBsnﬁJEl@alfcefn'ﬁbGﬁd fha P‘B‘érsuﬂé‘ble

cal adm nistration suitab use

h | e B ek Ao aNBR SOVEE fskicss N.N-diethyk
Ctatutahﬁc;e , 3ReNALStoRS, cﬁfliﬁ@thtyl &J%}@d\@// ¥ucaWp?Jl%ﬂmo}5?r§e ér/ gl{nllar

amtraz may be Suitabl e and ‘anounts o

JHRNRRF 1 -MEHoRE215PRY! Scetaieydisthyiene glkcal suinpbetybéther acetate,
RaERgliehé 9!y€@|m&ﬁ8§ﬂ{yﬂ8ﬂ‘\e%¥et9% ﬁwpslé%glyc@%ﬁﬁ%'t&g ch'lylene glycol
dr oxyl - group-cont ai ni ng sol vent
&’W’ &¥ %/faFﬂ bffua?Wh%-Pyg'Omgl benzyhacetate.rdimatilyl formamide,
Sdiétﬁyx@udanat@ U&iéiwpéd%ate Ehnbﬂhvpéb%%atefz ﬁ'c{PPétﬂgl 4 REREAGT,
- acetate, dieth

Bﬂ?’gﬁv 9'¥€Cﬁ é’ﬂ“%tblé't%’i’%r h%l?fé’tﬁwﬂééfhe? @ntywhmwetehgsbpropyl

Qﬁh%tatéqglﬁrﬁl SroRdEHYY ndiky| %luiéfh%he ét?ﬁ?ltéﬁ%tnﬁanoﬁ{a h%"é)ﬁé]tﬂers of

pyrro

glyco et her acetate,

t?é%ﬁﬂ X%i{afr@tyreiaﬁ@lnﬁybe%t bmmoa@, ad theHike; prafecalip Nel-
q"&ﬁﬁx‘l"@‘ﬂéfﬁ%%ﬁg&{aﬁﬁ'{g ﬁﬁ#&ﬁﬂtsﬁffomde, eucalyptol, 1-methoxy-2-
propyl acetate ora mlxture thereof.

Representative parasiticidal compounds suitable for use in the composition of
the invention are: chitin synthesis inhibitors including benzoylphenylureas such as
diflubenzuron, flufenoxuron; teflubenzuron; novaluron, fluazuron; orthe like; juvenile-
hormone mimics such as methoprene, hydroprene, pyriproxyfen, fenoxycarb, or the
like; pyrethroid insecticides such as permethrin, cypermethrin, o~-cypermethrin or the
like; phenylpyrazole insecticides such as fipronil; organophosphate insecticides such
as chlorfenvinphos, diazinon, malathion, terbufos, or the like; oxime carbamate
insecticides; avermectins such as abamectin, doramectin, ivermectin, selamectin or

eprinomectin; imidacloprid; milbemycins such as moxidectin or milbemycin oxime;

4.
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al kyl ethers of ethylene glycol, g-butyrol actone,
benzyl benzoate, and the l|ike; preferably NLNdi et hyl -
m t ol uam de, g-hexal actone, dinethyl sulfoxide,
eucal yptol, 1-nethoxy-2- propyl acetate, or a mxture

tfapfieftbazdreRIsaER GL‘ ahioseafRbieRiZ2sH 63,0rbfepAbIPRPEAS3 (also named as

T R R X e A
g ez Vs RBATHIEERAS et ofgfarakifididdd ab@uity 0and its chemical compat:blhty
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S g 5 e s i
%%FMétﬁé@)%héﬁkﬂﬁﬁﬁdr@ilﬁ’&%r%mw FfUZBI‘I 8% lahd a method for the

ano hate insecticides such as _chlo f

CEBRABA, IRt Re ARRCTDBS oS PUPTLREH P ik: THARTIBal health uses

CEHRIEM Pald RGBS ifl@F S. PERSTBEbidiSios HQH\b@SUBQ@@YBO’( 16819A1.
doranectin, ivernectin

, . Sel amectin or I NQEeC .
| i dacA@Hﬁ@therﬁﬂ Benpen @/V%@@ﬁ'gﬁéteﬁﬂgﬁ'ﬁgf t&pe tern “wiv

&4 Nei@KINBRIAE Hiahe &AM psy/Ry e shated Aamgand sor kil
éﬁ@( p?lgferably R- 28153 (gﬁs?naﬁgdaas 9 Re kdlogram

n@ftllﬂdb/u\fﬁ'%ne) and the like. R-28153 is especially

pr ef erA&%rﬁQdedd&? ﬁffetskhb?éﬂdp{ﬂparﬁﬁlﬁmﬂﬁl vletérmary co osmon of the
conpl emrent ary of parasiticid

C|ﬁg¢nt@g|allgwﬁﬁgthlgj] q:qqo9nimttqﬁls ohihe %cgly% B]grq;cl §;¥t§ ﬁnd emonstrates

nﬁ@lrh)éﬁér?Wﬁhe %Riﬂ#ﬁbé?ﬁ’éht &thd HGstSé?hMQIntFﬁ;cor@ﬁwggE &tk prasérite
specification and clains, the term R 2815 es nat £S
t ReentiofsoYides a method for the treatment and control o ectopa S|t|0|dal

ZIHEG%TI&A' oPM?é’é@éiBﬁWbﬁ animat-ddrli étﬂérw ﬁkaﬁé&Mér)’m@ Beimal, lwhich

dene] - N-[ 4- (trifluoraoneth

pmmqesﬁww%a«#@waﬁsas&#ﬁ d aﬂ"’@é i‘ﬁ"&ﬁﬁ'“ﬁ“ Welchsampgipes a

t éh-RY BRI SRARiIRGEoRES: HREFE chRgriding W NietRataasiuamid
5, 54§§57 %&rh@t‘%m mallg galth uses of g??—@%lSB allerzﬁﬁ Hamice

dercty-hexatagteney optipnatiy withdipeihyl sfexige: eusalyRiol @sddonetipxy-2-
m@%éﬁ%’cete@é éﬁ% éff’ercﬁ\yéqamwﬁ Jre58n ofiiiirad @8l ahRESSoNne additional

wel ght, e term"w v" designates
\/\eargﬁrtmddlqmwouaﬂd the term "ng/ kg" designates

m |11 gEQER piBE o tHplcaPEdnREratioktysuitBb@6r use in the method of the
invention include spot-on, pour-on, dip, wash, shampoo, foam, gel, lotion, or any of
the conventional means of topically applying a liquid veterinary composition. The
topical mode or administration will vary with the species and size of the host animal.
As an example, for companion animals such as dogs or cats, a spot-on, shampoo or
wash, and most preferably a spot-on, may be suitable. For large agronomic animals
such as cattle, horses or sheep, a pour-on or spray, most preferably a pour-on, may
be suitable.

Homeothermic animals suitable for treatment using the composition and
method of the present invention include: swine, cattle, sheep, horses, goats, camels,
water buffalos, donkeys, rabbits, fallow deer, reindeer, minks, chinchillas, raccoons,



Advant ageously, the stable topical parasiticidal
veterinary conposition of the invention allows for
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denonstrates no irritation to the skin/hide/hair of
t he host animal. Accordingly, the present invention
provides a nethod for the treatnent and control of
ectoparasiticidal infection or infestation in an

aihicdkBh, gdtak! fupitdyar ducka, dBRPEHS & R likR) preférabiyitiogh, cats, swine,
conprises topically admnistering to said aninmal a

BPESieéﬁ’rﬁPﬁ% conprises a

non hygét@?fé’rbsnﬁé mﬂéz:u@ﬁ R fifedtamns SLNAIM foFitpehtment by the method of
e and hexal act.one;

onpri si ng ieth -mtoluam@
db@ iWﬁathPfymﬁthiﬁ ﬂaﬁﬁ‘wélp%w%mqma es. Rieier3b figas of figks.
1 et heaena pRIcRsy, |th@§&h9<§eﬁtmn£b?%@iﬁv&ﬁtfoﬁ%ay/§e agmindtered in
each of amtraz and | east one a

gmsggaﬁes(gf a ofm@gﬁpdlqgg RAIESS Wymrgigﬂl]ne host animal. Dose
ar‘afgs@uﬁ%l@%rqu% i tHe ABtRdfoP fnvéﬁtﬁ)n' Wil R/Bl%/ d@eh@lﬂg @boh 2 mode

i nvention incl ues ot-o

sqf@dp'w@strqt@gnihegegemeﬁ apd @ﬁal?rbqaf tgﬁ\pogfanﬂrnél g@r{ggjﬁ{ pyasite, the

of mfe%@d)r?étl Hés?éﬁ@h%’th@ %re%dkrig%élb‘iiat/ EieSpdtBRGYOf the additional
conposition. The topical node or adm nistration w

vReargsitigidal opmogn@car@szhgwae slng@nenal AResg et leasthel mg))sg of

aé}n@r’éﬁ‘ig’éﬁtabfeoinoc W@%é’é‘wﬁ&*emhé a‘élblﬁbnﬁ?pa@’é&tﬁ;ldyl compound is
cats, a spot-on, sha most

R85 o ooty ol ior RA 53 PIer sy SO UgEalBRPLamaz and 20-

%m@of%lgé"% cattle, horses or sheep, a pour-on or
spray, nost preferably a pour-on, nmay be suitabl
0109 meks,

oot A e BIRANOTdhs PUEENT BHoRS i RERROUD;
IC;S’rEn CP‘@%& hs&taln&Smg{?@ o@BmﬁtF&% rﬁéyes@amltablé/am asgut 0.1-100 mg/kg,

SW ne, cat ee orses oats, canels
wereteraly, pbeutds0-50 snaley af ar}%ﬂf@ﬁﬂ@' parasifigidal fogipound, such as R-

r%ﬁd leh dUngfhag(H%' ﬁé?i‘ddlér@%ppl‘%@@ﬂérg@@rﬁkﬁ@ sugeasswine,
turkeys, duck ogs, cats, or the like, preferably

degiide, homes orsieeR, cattle, horses or sheep.

Ect opafis hidsent |ﬁ\f/e§ﬁtlbh %&o%m\h(ﬂgseébﬁcéé&‘ﬁ)r M4 prephratiéro6f a topical
treatment by the nethod of the invention incl

f yaserinary p@r@§'tlcwab@mnﬁ3tt@§ Wh!ﬁh GQmRsises:, pdngy ?"e?'?@é(%m'

?fﬁ{/%ﬁélﬁe:‘)ﬂn nghaﬁééé"‘g‘b?f :@g%ﬂﬁlg wﬂh'?ﬁnét@rmklhé ”e&%lybfdﬂ? and 1-
methoxy-2- propyl acetate to form a non-hydroxyl -group-containing solvent mixture;
and treating said solvent mixture with amitraz and at least one additional
parasiticidal compound to form a homogeneous solution, optionally passing said
solution through a solid dehydrating agent.

Parasiticidal compounds suitable for use in the process of the invention may
be chitin synthesis inhibitors. including benzoylphenylureas such as diflubenzuron,
flufenoxuron, teflubenzuron, novaluron, fluazuron, or the like; juvenile hormone
mimics such as methoprene, hydroprene, pyriproxyfen, fenoxycarb, or the like;
pyrethroid insecticides such as permethrin, cypermethrin, a-cypermethrin or the like;
phenylpyrazole insecticides such as fipronil; organophosphate insecticides such as
chlorfenvinphos, diazinon, malathion, terbufos, or the like; oxime carbamate

insecticides; avermectins such as abamectin, doramectin, ivermectin, selamectin or



dose rates of ng of active ingredient per kg of body
wei ght of the host aninmal. Dose rates suitable for use

w0 poobleopet hod of invention will vary dependi nBCT/pS2905/036121
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the node of admi nistration, the species and health of
the host animal, the target parasite, the degree of
infection or infestation, the breeding habitat, the
pot ency of the additional parasiticidal conpound, and

t diinbiriegtin;limidRPBFIA] milkerti@f’s fich ak ne@ctid @r Milbéycih oxime;
amtraz is suitable and,

e LRk 200l B KB Eo0 SHEL b By o1,
1.0 nodde @h &a%ﬁé%@en@fsﬁftéﬁl@wrwséﬂw% p“f@éé@ dpthe invention

t d
TILe 57, G iaTal SO 8a0PHp ST 25B0R0rBNG. T8 GSHEIRG race

pérﬁ&ﬁl’t@@f WafP @din é—s&ut’iﬂw T&‘/éf(gm léfsﬂwgell ahadrBsiupesulfate, sodium
sui tabl e and about 0. refer ab bout
1suifatsp ChycRe: EP'e&H'aéél?l"?ﬁ’r &ﬁg?e '6% pSfarably qagié R, more

spreferasly A nididciarSusesdoses may be particularly
applicable to large ani mals such as swine, cattle,

hor sesF@ra Bweegearnslosstanding of the dventan, ihe tollowisgiesawples are

péémﬁﬁhérernbuaa, pl"l*fé@ére%r'nﬂfés%f'e ﬁeFé?PillG@t\*atW@ta%'d?‘@hMt
para3|t|C| n’p03|t|on whi ch g@ﬁl ses: ad mX|n

Nindegsteddia hrwt theus@ﬁpq er amdprkyma@k'aw @hihe igpentiondn FW way.

V\I'nH dj'vgﬁ&lig’ ﬁmoafﬁkétﬁfﬁb%theQH\?é‘ltMﬁtlmaddlﬁBﬁ td-those shown and
oXy- 2-propyl acetate to form

n‘éﬁﬁcl‘l?%ﬂ bergin, g«lb!@gszomrmarﬁrﬁgo @Qﬁ@ slifledyindbe ae:froghipe examples
tée? %dmﬂeréﬁ‘ngglo%ﬁﬁetﬂé fé'PeéélH? @e%rﬁ)ﬁo@”S&érﬁﬁuoafﬁgatﬂins are also
| east one additional parasiticid conpound to forma
hioteng e tolad V@ﬂaimﬂm@ﬁop%ftthe ﬁawr}deﬁ&é%mﬁg sai d sol ution
through a solid dehydrating agent. Parasiticida
conpounds suitable for use in the process of the
invention may be chitin synthesis inhibitors including
benzoyl phenyl ureas such as difl ubenzuron,
fl uf enoxuron, teflubenzuron, noval uron, fluazuron, or
the like; juvenile hornone m m cs such as net hoprene,
hydr oprene, pyriproxyfen, fenoxycarb, or the liKke;
pyrethroid insecticides such as pernethrin,
cypernmethrin, a-cypermethrin or the like;
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phenyl pyrazol e i nsecticides such as fipronil;
or ganophosphat e i nsecti ci des such as chl orfenvi nphos,

waeleasiomom nal at hi on, terbufos, or the |ike; orCTES2005/036121

carbamat e i nsecticides; avermectins such as abamectin,
doranectin, ivermectin, selamectin oreprinonectin;

i m dacl oprid; mlbenycins such as noxi dectin or

m | benyci n oxi ne; seni carbazones such as endoxcarb or
R-28153; and the |ike, prehambly 1R 28153. Solid
dehydrating agents suitable Tor use in the process of
the invention include any conventional solid reagents

Lﬁ@%ﬂatiﬁ:ﬁ%ﬁﬁiﬁ@?@agﬂic@dﬂ OdMBddifiend r ace anounts of
roma solutron, tor exanple silica gel,

magnesi um sul fate, sodi um sul fate, charcoal, nolecul ar
sieves, or the like, preferably nolegul ar sieves, ngre
preferably 4A nol ecul ar sieves. For a nore clear -
undzamponent Deseription i nvent i oWMWhe f WV ngWdN @ ¥V%
are set- forth hereinbel ow. Thegggexanpl gpzare ygpgely 153
illustrative and are not understood to [imt the scope

or RiA89 yi ng principles of th#¥Pnventitndin abway. 153
In : [ i fications the in tion,ggn )
adcdiklﬁﬁ?%%m?omﬁﬂgggﬁghom and deg%?i bed h’gore'gi n, V\?FI 100
bectimethyiméfodde to those skill e¥bin thel®Pt frohfthe 100

ex et forth herei nbel ow ggd the {®pegoi ngg 10.0
de?g?%lg?ﬁogn. Such nodifications are also intended to

f al-mathony-2-rroeyl eeelpte of the agdénded cBdPms. EMAPLE 1200

Pre nga'cf?%g()f Ect opar asitici dqi;l;.3Corrposig_j40n.s 9 10.4
Component scription wwhowv%wwow vy amtraz 14.6

15.3 14.6 15.3 R 28153 14.6 15.3 14.6 15.3
& |- uam de 9.6 10.0 9.6 10.0 di net hyl
SudPrepdidih 2 £° 0 0 10 o yptol 9.6 10.0 9.6
10. 0 1-net hoxy-2-propyl acetate 28.7 30.0 19.1 20.0
The following solvents are introduced sequentially into a jacketed vessel at

25°C with stirring: N,N-diethyl-m-toluamide, dimethyl sulfoxide, eucalyptol,
1-methoxy-2-propyl acetate and y-hexalactone. This solvent mixture is slowly treated
with R-28153 and amitraz; stirring is continued untit solution is complete. The

resultant solution is passed through a bed of activated 4/ molecular sieves.

EXAMPLE 2

Preparation of Ectoparasiticidal Compositions

Using essentially the same procedure described in Example 1 hereinabove,

the compositons shown below are prepared.



g- hexal actone 13.3 9.4 22.9 19.4 Method of Preparation
The follow ng solvents are introduced sequentially

WO paoo/0gopacket ed vessel at 250C with stirring: PCT/US2005/036121
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N, N- di et hyl - m t ol uam de, di net hyl sul foxi de,

eucal yptol, 1-nethoxy-2-propyl acetate and

g- hexal actone. This solvent mxture is slowy treated
with R-28153 and amitraz; stirring is continued until
solution is conplete. The resultant soCution i P passed
through a _bed of activated 4/ nvol ecul ar,siev o
EXAMPLE 2 DegcHpt t opar asi t & Whwe
Conposi ti gpmrddsi ng essentially the sae5 procedd®
descri bed in Exanple 1 hereinabove, the. conposj,t.oons
shown bel Hdlde prepared. C D Con'ponenp"%escri p1t4|'%n

w WO W V\P/q\g'{[joﬁétﬁsﬁ_rﬂ.éo[@arﬂiﬂeS R-28153 1.5 14.5 9.6

N, N-di et hyl - mt ol uam de 19.3 9.6 dinethyl sulfqgxide -
9.6 eucal $jRShYISUBONEe 3 1- net hoxy- 2- propyl acetal e
22.8 32.5¢gcdigptal actone 14.5 - Silwet (9.6-560 19.3
organosilicone 4.8 - EXAMPLE 3 Pr epar%' on of

Ect opar asiltmethesy-2eseRybarstatsns Usi ng éenti ald3P t he
same procﬁ-‘ﬂé&ﬁa%ﬁ&” bed i n Exanpl e 114)erei nabeve, the

conposi tons shown bel ow are prepared. E F
Silwet®-560 organosilicone 4.8

EXAMPLE 3

Preparation of Ectoparasiticidal Compositions

Using essentially the same procedure described in Example 1 hereinabove,

the compositons shown below are prepared.

E E
Component Description wiv% wiv%
amitraz 6.0 6.0
R-28153 6.0 6.0
N,N-diethyl-m-toluamide 10.0 10.0
eucalyptol 10.0 10.0
1-methoxy-2-propyl acetate 30.0 20.0
y-hexalactone 38.8 48.0

EXAMPLE 4

Evaluation of the Efficacy of Test Composition B

In this evaluation sixteen dogs are each infested with 100 unfed adult fleas
(Ctenocephalides felis) and 50 adult brown dog ticks (Rhipicephalus sanguineus).
Each dog is assessed for its ability to retain fleas and ticks by examination and

9-



Conmponent Description wv%w v%anmtraz 6.0 6.0
R-28153 6.0 6.0 N, N-di ethyl -mtoluam de 10.0 10.0

weowalypvol 10.0 10.0 1- et hoxy-2-propyl acet ap€r/882005/036121
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20. 0 g- hexal actone 38.8 48. 0 EXAMPLE 4 Eval uati on of
the Efficacy of Test Conposition B In this eval uation
si xteen dogs are each infested with 100 unfed adult
fl eas (Ctenocephalides felis) and 50 adult brown dog

tdo@ﬂﬂﬁng( Blkg@ lm aphslgost ﬁ\m:corl%tsf)eas ad i 8dayrs sostgfestatih for
for its abilit n eas

Wik The Aoes aiRnker by tedican B animdorl 2sfnsio perofiwe

gt%atrﬁ'lle bI 14/&: Mﬁp?no@wtreatﬁfeﬂséﬁh dl:rgdlémfeﬂsted kedith 5Ohesult
ogs are ock ea .counts rando e
i5Pandogioksnd seatLATH L RLDREDA It (Pt One day

:&m&me%mggséw\%g A|§ infedtes Wae 1mlﬂba§OTesil¢bmpbB|tlm Bdogpplied
i cks an adul erj can

valrd daseiraip, of 8lénglky ofo?misrﬁztaag%ém/ﬁ% B R 553%8 sfigle spot on

' tﬂE%ﬁﬁw%ﬁ%éHXhé@ﬂoulH@ﬂﬂathh@ aagmldnegno@ | 'Bhea@thbr @dup is

at a dose rate of 20 g ']?3 tkaz an rrﬁ] o%

RociirESipdk K 2NSIARYPESSIRATER. HsaveieRs Bat g e oo are

stinimteitlo PbadRs kckibRn @EFESCY. NADINS dHys post tiditmeht) efe dogs are

group is not treated. At one- da;s{ gﬁst t [Fﬁﬁl q_fs‘ 6{?

| expaninedard gqpbed toieouphandemaygdive feas.an "t deRre
ﬂ]bs%&@érﬁl?%whf@itéd A8 Nieadtind B@th%@hﬁ@ie@ efticks| aad m%fmﬁmed and

dogs are exam ned and_conb unt _and r

| ¢qrab pqnlgggd aiveakiciRtervals o Eticaey %{ Qe %gggaaﬁtfqrvs &etefmined
I RidtRé %@%h%%n%hﬂédfdo@%arﬂﬂg rérle ERES b@ﬁ:eﬁf oftthe lysomatnid mean of

exam ne count ed at vveekas% h%ﬂ‘ dis sh
Empa,n@qﬁ%,cqjmtqu@q %rgfe 1ol AR ed is shown in
r ek BSloﬁvQNHe*ﬁ@Ddee%@ﬁﬁésctwg aftaneeatmehecorded as a

percent of the geonetric nean of the insect count for
the untreated control animals. The data obtained is
shown in Table |

% Efficacy of Composition B

DAT Fleas Brown Dog T;;ks American Dog Ticks
99.4 97.4 97.6
100 99.7 100
100 100 100
14 99.6 100 100
21 100 96.5 96.3
28 98.8 86.5 89.8
35 95.9 34.5 ‘ 43.3
42 866 17.3 21.8

As can be seen from the data shown hereinabove, the composition of the

invention is stable and efficacious over an extended period of time.

-10-



Tabl e | bel ow where DAT desi gnates days after
treatnent. Table | % Efficacv of Conposition B DAT

wob@as4sBpown Doqg Ti cks Anmerican Doq Ticks 1 99rdr/8%2045/036121

10

97.6 2 100 99.7 100 7 100 100 100 14 99.6 100 100 2 1
100 96.5 96.3 28 98.8 86.5 89.8 35 95.9 34.5 43.3 42
86.6 17.3 21.8 As can be seen fromthe data shown

her ei nabove, the conposition of the invention is
stabl e and efficaci ous over aBEXAMIPAEd®d period of

ti me. EXAMPLE 5 Eval uation of the Efficacy of Test
Conpositions E and F In this evaluation, swine are
separ atBydluatioa afdhe Efficanyoofifest IQbrpesitions E amdoEIps.
The control (untreated) and treatnent groups are
housed separately. Each treatnent group is treated

Wi t h suif fhicewshiatibesswine mmsé;ia’ralndlirﬂo cbhtedl gralpsemdafeatment

L B, e oS R sy RO s PowSefserbrately. Each

r &eatndm grapdd ireatet wibnguéioisht tdsd bomaﬁshtldrf taaibt@ﬁtdoses of 1.0

gro he te conpaou I S _poured.on the ck, of

IR 1ok ot BB aniagume. I A (Rt Hord HebirientgrSups made

dapS)f afdoee rateefor I@Ed’ﬂ tesh dompgdﬂicy Ed?%elﬁlfréietrnenEbde@amé test
eterm relative

the test conp thtlonklg ? r?@
uﬁ??‘@%‘% 'SWWS orLthg bagk PLbg SRe- 4 y8° ? @Ehinage Tqral groups at
g GiovesEa, Ir‘7l daymaﬁer tedatinbat ddd/weekin ghefédﬁet NEffigady @f&hf st gomposmon
contr.ol .an med is rasiticidal

C SR e IO s nrtroblsl e it ool o gl of the

geometric mean of the fly count for the untreated control animals.
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addi ti onal parasiticidal conpound, in a
non- hydr oxyl - gr oup- cont ai ni ng sol vent m xture

weewpiddng N, N-di et hyl -mt ol uam de and g- hexaPEDUSV05/036121
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and optionally one or nore of dinethyl sulfoxide,

eucal yptol and 1-nethoxy-2-propyl acetate. 2. The
conposition according to claim1l wherein the sol vent

m xture conprises about 2-30% w v of

N. N- di éVh&tis glairoédimni de; 2-30% w/ v of di net hyl

sul foxi de; 2-30% w/ v of eucal yptol; 2-40% w v of

g- hexal actone, and 2-40% w v of 1- nethoxy-2-propyl

acet at €. 3. Aherasiticidabcanmsitoocdich a:tgnprtseslaailmﬂand at least one

%ﬁﬁkﬁ%t%?%ﬁtféld@ ?érl'nggmdj a§8§§§ﬁj@f<§) q%%t?plétp ?ﬂmg solvent mixture
s wofnpxisidg ;N, 8- cﬁéﬁ@l%aioloémme@idyym&blacﬂdﬂrewﬁﬁ wptiorafly one or more of

2 RS I8%s SeORRLASd ereinenr i &eto- one. of

clainms 1 to 3 wherein the addltlonal parasiticida
conmpound is 28153. .5. The conposition according t

any onéof Jhs 9%”@%@”?09\?{@”8 clajia 1d’ﬂ'€ﬂr?'P6'F\%F°'V3nt mixture
p&oa@nses:amtait 2C309p WANGKF NI, 8- cﬁet*h?ﬂﬁ%lhﬁhﬁié‘z’ DLY0BR WNPOf dimethyl

jUV ni, e or ne m m ret hroi d;
Ta v ofaetgchpgp&rzg 8%rvdY of y-bqa)@ﬁqtone and 2-40% w/v of 1-

|m4{ﬁ@){ycmp¢d§y| Adge4tgeECti n; or noxidectin. 6. The
conposition according to any one of clains 1 to 4

i whi ch conprises- about 10-30% w v of amtraz and
about 30- 30%h‘é”’dén§HosBo3§é§t§dm§ to Elaﬁn qm?éihttﬁé)éblve mlxture

accor di ng to ar%rone of nmpri sing

Pl eh aHout b et N, SisBet st oklamisieop PReGwA. o gimehy
TB@Ifc%HBD@SQst/L M é“fcéi%ég' bid 10030 YPBE-1Hxafd r‘%sarjtd 48-389% wyv of

npri si ng about wv of amtraz an
13 Q@@@Wg‘P&PYRa%ﬂ%. 9. The conposition according to
any one of clainms 1 to 4 wherein the effective anount
is about 5-7% w v of amtraz and about 5-7% w v of
R- 2815%. 10.Tha capyesion gecargiag to aryt erenef caiths ddntdrwherein the

eal@fcHAphistichal cdriffmbiiOR-SH153,

5. The composition according to any one of claims 1 to 3 wherein the
additional parasiticidal compound is a benzoylphenylurea; a juvenile hormone mimic;

a pyrethroid; an organophosphate; a semicarbazone, fipronil; imidacloprid;
ivermectin; or moxidectin.

6. The composition according to any one of claims 1 to 4 iwhich
comprises-about 10-30% w/v of amitraz and about 10-30% w/v-of R-28153.

7. The composition according to any one of claims 1 to 4 comprising
about 3-9% wi/v of amitraz and about 3-9% w/v of R-28153.

8. The composition according to any one of claims 1 to 4 comprising
about 13-20% w/v of amitraz and about 13-20% w/v of R-28153.

-12-



infestation in a homeotherm c ani mal which conprises
topically admnistering to said aninmal a conposition

waewo/ndiony to any one of clains 1 to 9. 11. TheCTES1W08036121

10°

15

20

25

30

according to claim10 wherein said conposition is "
adm ni stered as a spot-on, pour-on, dip, wash,
shanpoo, spray, foam gel or lotion. 12. The nethod
according to claim10 or claim 11 wherein said ani mal
is selected fromthe group consisting of dogs; cats;

swi ne, ,cattle; hor X T t

Sui ne. 92! i hERSen 23S EPan e LY pegein e
eeffentios asiolintis cibbuf 517 #cwivaif aciitrazrdrelsabatui 5+7% w/\ceﬂ%éms&
by fleas, ticks, lice, mtes, or flies. 14. A process

for the preparation of a conposition according to
cl ai m 10.whi éhmethiop fordles treatcank amdycontrol of ectoparasiticidal infection or

i.eth m t ol uani de .and hexal act tianal l. .
sl o TR M g e SRy poa Rz i to said
lamimiah@ xympositiop dtcording & anyt and ofrolims slab\gent mi xt ur e;
and treating said solvent mxture with amtraz and an
addi tional parasiticidal conpound to forma

hgm)geﬂeous TF@ME’(hﬂﬂngbﬂilrhg)fﬂ)aﬂélm tm\wﬁeneg\ Ssidl dompbsiudno‘e

t hr a_ so ehydrating a The

EUBs1C B8 TR AP RaRBr O et SETAPEP QERy Toar. el or loton,
parasi ti Ci daI compound is R 28153 16. The process

accordi cI ai 4 or i erei n, solid, . .
dehydr ? q ng tﬁ%)dlaqﬁgrq%g g)cfﬁ?l (fh e({}%'? ﬁerem said animal is

selected from the group consisting of dogs; cats; swine, cattle; horses; and sheep.

13. The method according to any one of claims 10 to 12 wherein said
ectoparasiticidal infection or infestation is caused by fleas, ticks, lice, mites, or flies.

14. A process for the preparation of a composition according to claim 1
which comprises: admixing N,N-diethyl-m-toluamide and y-hexalactone, optionally
with one or more of eucalyptol, dimethyl sulfoxide and 1-methoxy-2-propyl acetate to
form a solvent mixture; and treating said solvent mixture with amitraz and an
additional parasiticidal compound to form a homogeneous solution, optionally
passing said solution through a solid dehydrating agent.

15. The process according to claim 14 wherein the additional parasiticidal
compound is R-28153.

16. The process according to claim 14 or claim 15 wherein the solid

dehydrating agent is 42 molecular sieves.
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