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20 Domestic animals Wthh include animals of agricultural worth such as sheep,
cattle, horses, goats, pigs and other ruminants and monogastrics are almost invariably
subject to the activity of pests including insects, acarides, acarina, siphonaptera,
phthiraptera, anoplura and mallophaga. External parasites such as ticks, lice and fleas
irritate the animals and can cause economic loss in the form of poor quality hide, wool or

25 sheep skin, poor quality meat/tissue, reduced weight gain and even death as a result of the
animal carrying harmful parasites.

The losses resulting from insect caused human and animal diseases are also
enormous. In fact, insects are considered to be the carriers of more than 250 viruses
which are pathogens of humans and higher animals. The numbers of human deaths

30 caused by mosquito transmitted diseases such as malaria and lymphatic filariasis are
huge. Flies also transmit human and animal related diseases such as trachoma,
trypanosomiasis and river blindness.

However, out of the nearly one million species of arthropods which includes lice,
ticks, flies and mites, only a small percentage require the application of control measures.

35 To date, the primary method for controlling insects and other pests, particularly in respect
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application of synthetic chem cal pesticjde conpositions. It is estinmated
that there are at |east 35,000 fornmul ated pesticide products worl dw de
with chemcals as the active ingredients. Such pesticide products include
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effects such as cancer, birth defects, and reproductive d| sorders. Acute
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pesticide _concentrates. an he | arger volunmes of pesticide diluted for
use, is a &ondpro¢essing.o ddsspgimeat re51dues are also a major concern when considering use of

insecticides on farm animals.
Potential human risks from the use of such insecticides include acute toxic
reactions to the insecticide such as poisoning, skin and eye irritations, as well as possible
25 long term effects such as cancer, birth defects, and reproductive disorders. Acute
inhalation toxicity as well as dermal penetration are also potential risks. Health hazards
in humans may also arise from repeated exposure to a chemical over a limited period of
time.
In particular, the currently used actives of synthetic pyrethroids and
30  organophosphates which are commonly used in insecticidal formulations to control lice
and flies, particularly on sheep, are not only toxic to animals but also to the human
operator who applies them. Exposure in farmers or operators who handle both pesticide
concentrates and the larger volumes of pesticide diluted for use, is a cause for concern.
Further, it is possible for the operator to ingest pesticides not only by mouth, but also by

35 breathing (eg spray drift) and by absorption through the skin (accidental spillage). Of



Further, it is possible for the operator to ingest pesticides not only by
nmout h, but also by 35 breathing (eg spray drift) and by absorption through
t he ski n weogiogens al spillage). O WO 03/024223 PCT/ AU01/ @CT6Q101/81169
particular concern has been the use of ofganophosphates where accidental
exposure causes acute and chronic poisoning affecting the nervous system
Accordingly, insect and other pest control has been sought to be directed
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n b t he and
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and conbi nations thereof which can be 25 used as _active_agents in
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in biologic action and have oxicity an mar gi n ety
humans, cr wpish precdedes thetr wsai mal s, aquati c organisnms and birds. Such

conpounds and coppl [&?%, ;g{}ﬁelﬁ}&f .IHSQ&I N nﬁés{lggnent(?lrtlﬁ%fgﬁ‘lper}%i ﬁndhat
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i ncl udes acKeitdlVincticidbatRE resulted in the search for new substances or approaches to

insect and other pest control.
There is therefore a need for compounds and combinations thereof which can be
25 used as active agents in pesticides, particularly against insects which afflict domestic
animals or their environs, and which are effective at low application rates, selective in
biologic action and have low toxicity and a high margin of safety to humans, crops,
economic animals, aquatic organisms and birds. Such compounds and combinations must
be both environmentally friendly in that there must be demonstrably low impacts on the
30  environment, as well as economically viable to use on a large scale. Further, there must
be none or little insect or other pest resistance to such compounds or combinations.
Fermentation product A83543, also known as spinosyn, includes a family of related
compounds (spinosyns) produced by Saccharopolyspora spinosa. These are naturally
derived fermentation products with a positive safety profile in contrast to currently used

35 synthetic organically derived compounds (such as synthetic pyrethroids,



conpounds (spinosyns) produced by Saccharopol yspora spi nosa. These are
naturally derived fernmentation products with a positive safety profile in
contrast woosteaent |y used 35 synthetic organically derivedroampousgs (such
as synthetic pyrethroids, WO 03/024223 BCT/ AU01/01169 4 organophosphates,
organochl ori nes and carbamates), and have previously been shown to exhibit
excel l ent insecticidal activity. Accordingly by the term "A83543 conpounds”
whi ch has bﬂgan@mm}&mpergaﬁochrwinpham;earbaﬁiategsymﬂ anag peviovdy beasshamad to
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famly of natural conponents of A83543 i ncl ude a genus_ taught in EPO

pat ent applSur@@anit SPMNNENGTPIFSNBPIR A&V ﬁ@yelhrenmg)ws@m nysyelfer b-mesdsisda: R
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or) (CH3) 2tuigar (fordBarfittic).alibe fazyilyRA, naR8al RE@nentREL Ar8§5413/m110b@era genunetigyil ; or
an acid additiQn salt re Rl .is .ot e han 5 The

Fam 1y of Cohoanag spfesde 7o sone sy Sk Ul claRbe B et o
conprise individual conpounds A83543A, A83453B A83543C, A83453D, A83543E,
A83453F, A83543G, A83453H, 43J, A83453L, A83543Nk5 éﬁ3453N A83543Q,

wherein R! is H or a group selected from

CH, CH,
(a) (b)

CH,
mm
©)
or) (CH3),N
m

CHz (q)

and R2, R4, R3, RS and RS are hydrogen or methyl; or an acid addition salt thereof when
R! is other than hydrogen.

15 The family of compounds from A83543 fermentation product has been shown to
comprise individual compounds A83543A, A83453B, A83543C, A83453D, A83543E,
AB3453F, A83543G, A83453H, A83543], A83453L, A83543M, A83453N, A83543Q,
AB3453R, A835438S, A83453T, A83453U, A83543V, A83453W, A83453X. Boeck et al.
described spinosyns A-H and J and salts thereof in US patent Nos 5,362,634, 5,496,932



A83453R, A83543S, A83453T, A83453U, A83543V, A83453W A83453X. Boeck et al.
descri bed spinosyns A-H and J and salts thereof in US patent Nos 5, 362, 634,
5, 496, 932W003032024223 PCT/ AU0O1/ 01169 5 and 5,571, 901 whipch/Adr0e/01169

i ncorporated herein by reference. Mynderse et al. described spinosyns L-N,
their N-denethyl derivatives and salts thereof in US patent No, 5,202,242

i ncorporated herein by reference. Turner et al. described spinosyns QT,
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ver Mol T8y Hifeboes dhahe PRl Rl SOARE RIS Srdin, PE U hEP e R et cal
fornmed by sdmild kgt P theOfin@ k@dtoMCoridNen TE nbARK Gu W%zirr UThé!isa@b dfMEspinosa
avernectins is a 16-nenbered 25 lactone ring to are appended three

mai n subst PEOdBeR a gHuypsef @lwy%yawbb@m%wpmonwwﬁ SPHI0gY écﬁ‘ﬁ%/tl)c?éldgr oup
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avermectin cins are ot er conp are not avernectins but
whi ch can g®iveensgisdgroatest o come within the class of conpounds which are
macrocyclic | actones. C ructurally fromth

ver metti ngr oS T K IR Rend ot s Rurlicu b gpnd eV b e e P e 13
M | benygi ntoDexibiit rexkél By ¢Ghdecticidal i aoeivay.e Mhmcw@hlamﬁémwd b Ccon@ié0 MB§ .
Moxi dectin | s derived ngom the fernmentation product madecti n and
possesses TyctirR Ad piecidp uek st kgawes apghelmintic compoun s as avermectins and

milbemycins. The avermectins are isolated from fermentation products of Streptomyces

avermitilis and ivermectin is a compound which is a semisynthetic chemical formed by

modification of avermectin. The basic structure of the avermectins is a 16-membered

25 lactone ring to which are appended three main substituent groups: a hexahydrobenzofuran

group, a disaccharide group (at C-13) and a spiroketal ring (C-17 to C-28). Doramectin is

a novel avermectin. Milbemycins are other compounds which are not avermectins but

which can be considered to come within the class of compounds which are macrocyclic

lactones. The milbemycins differ structurally from the avermectin group, mainly in the

30  absence of a disaccharide group on C-13. Milbemycin D and milbemycin 5-oxime are

two such macrocyclic lactones. Moxidectin is derived from the fermentation product
nemadectin and possesses a methoxime substituent on C-23.

The present invention resides in the discovery of a synergistic combination of

pesticidal compounds, the formulation and application of specific pesticidally active
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macrocyclic Tactone as the active principles together wwth at | east one
acceptabl e carritess aothérl ujett of tthiss iraleatiorairto opyjoeite ofic tdre njie geBticidal

invention to avide a nethod of elim i, N 25 .and/ or controllin

Pt b 1 apt R U A Aol VA S8 Toh EBLRBerdy NIGHRISPIeEs S rEREn PRSP udi ng
cattl e,s caggkdihidlg a neSistidVohiBDnatidADF at CAbtSoneSASHA3 @aFotnd A BPKLit dhebLY
applying or adm nisteri nghto said animals a pesticidally active

conbi nat i oRaFPCYBisPrtPResasdhowdive pringiplgs tqgsthenivith ajlpagicane peeaplableearmi¢rerr or
di luent, sgeh,fhat said pesticidally active conbination is systemcally
delivered to said Phthiraptera, Siphonaptera and Acarina 30 pests. It is
al so an obj ect olf shengha&sebjecti 0feahisi oventiorprovpeida met hodnofe glestididaet i ng

gggi/ (r)“r S,f g? {oﬁﬁh{a&j&gsasg%e%éﬁf’yt active agszilih)sq%%}a%{e%a,aﬁghcﬁl%g{eirangrrdo ﬁ%gnsnab ests in
20 domestic animals including cattle, camellids, pigs, horses, dogs, cats, sheep, goats and
poultry, containing a synergistic combination of at least one A83543 compound and at
least one macrocyclic lactone as the active principles together with at least one acceptable

carrier or diluent,
It 1s also an object of the present invention to provide a method of eliminating
25 and/or controlling Phthiraptera, Siphonaptera and Acarina pests in domestic animals
including cattle, camellids, pigs, horses, dogs, cats, sheep, goats and poultry by applying
or administering to said animals a pesticidally active combination of compounds alone or
together with an acceptable carrier or diluent, such that said pesticidally active
combination is systemically delivered to said Phthiraptera, Siphonaptera and Acarina

30  pests.

It is also an object of the present invention to provide a method of eliminating
and/or controlling Phthiraptera, Siphonaptera and Acarina_pests by administering to said
pests a pesticidally active combination of compounds alone or together with an acceptable

carrier or diluent, such that said combination is present systemically in said pests.



pests a pesticidally active conbination of conpounds al one or together with
an acceptable carrier or diluent, such that said conbination is present
syst em cawby3sios2sai d pests. WO 03/ 024223 PCT/ AU01/ 01169 PCThaote1i1sy
“Phthiraptera’ or "Phthiraptera pests' as used herein defines nenbers of
the insect order Phthiraptera, which are parasitic during one or nore
stages of their life «cycle, including the immature stage (which is defined
]Eo i ECl ude : a(r]I va1rh$1 lfaﬁ‘ﬂ‘ip‘fP)ltHifiblbfWé’,or ‘Phehiraphietd p@Lsage ueed b@’emh@dfmgeme&nﬂrs
urther includes Phthiraptera insect eggs..b e term Si phonaptera' . .or

* Si phonapt &F thegsseiserdgisPhihisgpierar whigh gest ozt Qne %anrgétag‘??s%fé e‘bpfofer

Si phonapt egg 1 Whhaldiag 8he Fhmgtukd StafliWwineh ¥ &eed TR IRlcA8R%1 Aynidhgifbmhd)f €
cycle, including the i muature staige (which is defined to include’larval
forms), ththeadultstage prbethstagpoand wrtheydacludes Bhtitirapeara inse¢tgges Si phonapt er a

i nsect eggs. The “Acarina 0 “Eﬁﬁ% j S ' f.lnes
menber s?of t he Ihg{ r acﬁﬁ)?lggébgerr ezr;r dar %@é‘r\iﬁgc %sr%%%‘la{r&%g} {f%%%ﬁ]reﬁﬁ)ge}sone
or nore st afjths indect drder Siphdrapeychich araydrasdiindprinpsoneromatare stagesagfahimhfech i s

defined to incl.ude,l aryal (n f or e dul t.age, or hoth s es
ot fort hopvd o G mmaNED Hhed PR is ditfind FS istudh 1BREL R ik 2.
pur poses oftapd6r BItRSQPEs AdFhHtERihNdes SighohepteRa insept dppsyn or anal ogue or
derivative thereof is defined to inc|lude an indiyvidual spinosyn 1s factor

(A83543A-H, J- W &he YormgAqarigangk (sarda nestieps degd hereindefes membes of deal

spi nosyp f . : f : i i | W th
he i el o g o g A B P Er Ry o B e oset,

i ncor por at egtludergihe. intpateteastegk Gblovke is defuecd: wr meludg 33l oy rfdims)s thesed
herein to n i.ndi,vi.dual i nosvn, f [. .O0r an anal ogue, a derivative
or salt thg(?u:}{c: tjglgeoorrrt)éfhlcchg TR ?%rnﬂ‘e?ﬁné%“e‘%%%%‘bnaﬁ% term controlling or

eradi cating' is UIsedutther afted that for dRe pagrRes of tiee pregeedppliodtion] whengerm
insects or, arachnids (adult or inmmture, for or .t decrease in the
nunber of SPIRENTECN HiRae OF dgFYRLHS et dg?}s’)édé%%ﬁ%daeoan it SHNEBRevhat
dependss ongiche (A83BU3 &AL AW Iat ??]aa'ﬁdNtd%%le@Wl! HeotheLderiviiRet & MR ifdilRGhl ve
amount' al so used herein neans the anmount which is 25 sufficient to cause
a measur abbrinesyaeetpipAr sait thawof, e arembingter therof goasipighiawiib thel dagdlestre ofThe
word “carrper i i £ j on L.hc

carri er bl o\ Endifiich KRUAOR bR BabE S5EToBRERIC AREhO oAl Sl it

" syner gi st the'terars " A8%d Sho@ngionnd 'sis cheéd Imzeintto mweaan andividbalrsatriosyn fiktor, or an
conponent s wherein . the actiyvi tt¥1 of .t he copbi patj on ts greater than the

addi tive off4PENC: BECHRVYPLERAl hereph oF ¢ FURbBRIALIbERE honent of t he
conbi nagi on. TheThefein ‘BREFQEWCH radid@in@N & uses to!fefét B RicreabeSindRé hii@Bert 0 be

conpounds of .the.  classes of, mlbemycins and avernectins, including both
nat ur al | 'y OEBYIpginsgets orpighrids (adult or immature forms) or to a decrease in the number of
viable insect or arachnid eggs. The extent of reduction somewhat depends on the
application rate and the active used.
The term 'effective amount' also used herein means the amount which is
25 sufficient to cause a measurable reduction in the treated insect or arachnid population.
The word ‘carrier’ 1s used throughout the present specification to include carrier
blends, that is mixtures of more than one substance.
The term ‘synergistic’ as used herein is defined to mean a combination of
components wherein the activity of the combination is greater than the additive of the
30 individual activities of each component of the combination.
The term ‘macrocyclic lactone’ as used herein is defined to be compounds of the
classes of milbemycins and avermectins, including both naturally occurring compounds
and synthetic derivatives thereof, especially those mentioned herein and in the art cited

herein.



and synthetic derivatives thereof, especially those nentioned herein and in
the art cited herein. WO 03/024223 PCT/ AU01/ 01169 8 The term donestic
ani mal ' awouwseberein is defined to include aninmals of a&gmiaawidoueal worth
and conpani on animals, including but notglimted to cattle, canellids,

pi gs, dogs, cats, sheep, poultry, horses and goats a well as other

rum nants and nonogastrics. 5 The term systenically active' as used
herein is definethd merrreédorﬂmbib rapiraal’ @f fsed hewin éf flefimaly too Mcjudshanmplsesfent

within the s such as fter i.ngestion.or her .

A i st r aEEHIH doriheli eineiod DedleiftufPEsEhod hteh i s pes:
The term dpes, d6gd, dmanshay, peulen, abisestan@r g&ftd icaey Whedihg AagiRAnW 4dd t he
syst em of ahost donestic ani na it islimted to activity or efficacy

when syst eFoBAEAsYicsr esent wi t hi n a pest. io Sunmmary of the Invention A
first afpect of THe e%eﬁ%%lbz{lﬁﬁ&k@%s%é’d’h&% 18 Be A% &Y §n g\m@&g%%m&or

controlling or eradicati’ng Pht aptera, SIphonaptera an cari fa pests,
sai d conposi cﬁﬁoamy ctnéy n@lespwmmdimVnmfsuemeoflmp®a|sulckpm¢fmramg¢smnwdtb¢rng a
synergistic t _one c qund and | eagt one
conmpound wﬁ mPraP \r?%(lzcrh orgsugfsll?: 43 Stfmlce‘?resleggaogaenc%g%eé%6@3%} o) etﬁ%“ P Esent
i nventi on mtqneaielsavmg o Bffbatdr(vﬁﬁézmy vwientpredehi withahe segt@niofat hasg domestic

Pht hi rapt er a, naptera and Acarina pests in nestic animals, said
formul at i oﬁmfl’ﬁf ﬁa?mg e o BFthaar sHIcaRp hReN st@ngggi@ﬁfeééw ARt

conposij§ion of the first aspesunfthafy6f tHeVRVenfionand an acceptabl e
carrier, diluent or excipient. A third aspect of the present invention

provi des an ext eAnfrst yaspens| dfethe PIEsEndrinueniion oprovisies BnBetble epmpasitifine &ari on

of Phthi r apf &l fin @rﬁ@?&’d}@ﬂféﬁgrﬁn gtéA‘E%ﬁgm a ?Fata%d'ﬁ Lﬁ%ﬁ%'&l@@n\g@osﬁmnw' d

formul ation 1 nel asys yactl
conposi t i obeing sydnmfcahstacmwﬁcsald)fpesthand comptisiop aasy@eegnstacmmhmhioa cfastri er .

A fourth a ct rese i,nventi on I‘OVI es esticidal. bait

for ol st oleRs e Qs bhE cAERE ani Y RS GRS P Band it BrombGperia e and
Acar i nas peat secofidiadpdcdrdtuthat pregent NeveadbR provides2 ﬁ)frrﬁqﬁﬁhbl\iefoarﬂéidﬁélhﬁé ¢t
system cally active conposition of the first aspect of the  invention and

an accept apiedicae Phhirapters. ; piphopgpisd Hd ARYIN 8ENIN| FRABIHIF oMIBAISY iS#ds an
orally ad ”Ydﬂnﬁiaﬁﬁﬁqnclﬁ@ihg%aéﬁ&ﬂvé QoGNS leyﬁémﬁaﬁg'aE@\;é Q&nﬁésufon of the

Pht hi r apt er a honapt e Acarina pests omestic an sal d
f or mul at i ofirst hSPIthdemlge mmelﬁfmﬂlauecmbmcamerad@qest engxcglient. active 30

conposition of the st peget,, of thelne an_acce bl e carrier,
di | uent or eXC|‘§| éﬁr%f({ g?x?ﬁ e G T lor?r §°Vﬁ S et &?ﬁﬁr&)ﬁﬁ s a

par ent es al formatiiibnifeit @Tnedl or eradication of Phthlraptera Slphonaptera and Acarina pests in
domestic animals, said formulation including an effective amount of a systemically active
composition of the first aspect of the invention and an acceptable carrier.
A fourth aspect of the present invention provides a pesticidal bait formulation for control
or eradication of Phthiraptera, Siphonaptera and Acarina pests, said formulation including
25 an effective amount of a systemically active composition of the first aspect of the
invention and an acceptable carrier.

A fifth aspect of the present invention provides an orally administered
formulation for control or eradication of Phthiraptera, Siphonaptera and Acarina pests in
domestic animals, said formulation including an effective amount of a systemically active

30  composition of the first aspect of the invention and an acceptable carrier, diluent or
excipient.

A sixth aspect of the present invention provides a parenterally administered
formulation for control or eradication of Phthiraptera, Siphonaptera and Acarina pests in

domestic animals, said formulation including an effective amount of a systemically active



formul ation for control or eradication of Phthiraptera, Siphonaptera and
Acarina pests in donestic animals, said fornulation including an effective
anount ofwa syps42esn cal |y active WD 03/ 024223 PCT/ AU01/ 0116€eT/AU0comsosi ti on
of the first aspect of the invention andgan acceptable carrier, diluent or
exci pient. A seventh aspect of the present invention provides a nethod of
controlling or eradicating Phthiraptera, Siphonaptera and Acarina pests in
donesti ¢ avompositiorsaf the Hrsteispend afrthe unvengon haad esnt erceplablep@iniaatdiloentodr an
effective amount, of a system cally active conposition according to the
first aspefXf“®f% he invention, or of a formulation according to the second
or third aspect sAOfevéhB alsﬂslééefbifltlﬁm feSerd ihRmbibh Pe6kiddses ntthddner enteNma! or
surface of said animal. An elg ﬁ aspect of the present invention provides
a et hod ofradisaling DhilHepera, § @W@ﬁréa%mdnécmmmupp%tl@r domesitis hyHeplse saidand
Acar i nay peﬁlte&lodslﬁélgdl Tﬂ}ﬂeog(téxﬂgll gh@aglornh)? an SHIL S zgﬁ&}dt g?a%? t&fl; cﬁfl gGiveve
amount of a systemc 'y active conposition accor he 1 rst aspect
of the presanpositoneaccordmg torthofirshaspestrof Ithi:tmmnt@ocmaf arfgnnuiatlcheacsetddngjtoor
fourth aspgct nven ire 0,sai. nt ec t of

t he presen |S%%®nt(|§rrc}§lrd Bseés)ﬂg CH%%‘YBOfapc?ﬁlleegl a\r?a Bf %IF exh agl’s"é\g cacfl ng
Pht hi r apt es#d aﬁmnhonapt era and Acarina pests in donestic aninmals, said

met hod i ncl udi ng,the og adm QWSt rati on of an effectiv nmount o{
systenical |y act&SEBRANISH OF G BICEDY AR ¥FGUieD Prhadssi 4 Brethodicqongpllingeor

i nvent iiOn, e@BicAfingd Phefifipledd, 'SlBhe%h?&Hj'aHQ A&rink h,s‘es’e‘se%%dn@fhohl fkhamgreet s of
the invention to said aninals enth aspect of the present invention

provi des a2daikiation of ameflestiveranaint ope spstemicely m@vqamrmqsawmeacaordmg to
Si phonapt e @ad dﬁ%&rdfﬂﬂe Pk i ;loelﬁil%ne?} b€a Wit &@wlngﬁt@@%é& | 4di ng
a a sys

t he parenter ni stra 1on of an effective anount emcally
active conf;msﬂltaspmtsarfdbfrmwmglarxmtehéytq vagt p@tspect of the invention, or of a

f | at | dipg to th th t tion t
Car 0 o mal's. AP BUSRERCLER U T BBt APV R & bR 3 SPHGLPEHE s

of a syst esfagiehiing %thn\é@tera2581@ﬁm56rilaﬁhﬁ Atarid¥e pbdts Sh &HPQGE AfimhiRe spgesent
i nvention in _the manufacture of medi canent for controlling or

er adi cat i nﬁleﬂ%‘?fi AnGlu@ng the oral Wﬁ&ﬁ@%‘i’faoéﬁﬁeﬁ‘éﬁw FEIOYEE P2 Systergigalbs agtve
ani mal s. A sl RN t9thd MSt & RpEq S tne ol iV&oh Ot Jt'a gwﬁﬁnmc&%ﬁqg% a

systenical |y “active conposition o | rst aspect e present
i nvent i on the sedvad wafdthaspastscofdhe mvbation to3aidfapimmal$.at i on for control ling or

eradi cating Pht hjr e S n a_and Acari est o] aspect of
The present i nven o BPss b RRH TodlaniBnfRoR s &7 ot S REc,
of t hexpr esedicatingy @hthiapted, SiphorapteratandnAoedrirainpesdnén odonidsbc SRG@RE, s@dsi xth

aspects of metqlod including the parenteral administration of an effective amount of a systemically

active composition according to the first aspect of the invention, or of a formulation

according to the second or sixth aspects of the invention to said animals.

An eleventh aspect of the present invention provides the use of a systemically active

25 composition of the first aspect of the present invention in the manufacture of a
medicament for controlling or eradicating Phthiraptera, Siphonaptera and Acarina pests in
domestic animals.

A twelfth aspect of the present invention provides the use of a systemically

active composition of the first aspect of the present invention in the manufacture of a bait

30  formulation for controlling or eradicating Phthiraptera, Siphonaptera and Acarina pests.
Another aspect of the present invention provides an active composition of the first aspect
of the present invention or a formulation of any one of the second to sixth aspects of the
present invention when used for controlling or eliminating Phthiraptera, Siphonaptera and

Acarina pests in domestic animals.



present invention when used for controlling or elimnating Phthiraptera,

Si phonaptera and Acarina pests in donestic animls. W 03/024223

PCT/ AU01/ WD18924228 A further aspect of the present inventipon/Aroowides an
active conposition of the first aspect 1 f the present invention or a
formul ation of the fourth aspect of the gresent i nventi on when used for
controlling or elimnating Phthiraptera, Siphonaptera and Acarina pests. 5

This invention iga PGl £3E&DGIUROPrdsBR iBHNRbh Prvddedi SCAROE XeoRipodtisy BEEH Sti C
i nteraction between spinosyns and macrocyclic | actones. Wil st not w shing

to be boundrst wypqcrleéw PrE§ent H1vigpi@Hor i iermuationcsicthe chlFrélb@W@fSthté%’r%ﬁem
primary effehign &H&%\Ah&%e?&r c&ﬁfo‘{ﬁ%'égs o?yélfn%ﬂ}:tl?ﬁ'g PHiH i Hrygﬁigﬂ hdr@! dhd
I nosyn ri ni

gl utamate receptors, e sp prima actlvtet otinic
acet yl chol Agerimamssfst ors i n i nsect neurones causing hyperactivity of 10

. Ho bot h d I | act d
of oot on  gammmlain ROBUIDT R PHTACH AN UarGar EF G ascondnAchaerac

arthropod peetheiRshetwéBPidoimtandmadibdyolié Bicyones UMilst @stSaishihg ko bd bours
t herefore gos& bl e, that when conbi ned together the spinosyns and

macr ocycl i BY ItheqrgnEsismpied that ypareystis c!acé%eécfta‘%r? PHE1EYSHect @ dhg dpsect
| eadi ng t 0pghbECE LD b9rhct10§tﬁfgt 1n§1b%f}>’gfﬁ§an§¥érr@c@})to¥sh'v§mfée§p'ﬂ9)s ﬁmaﬁ@ to

the 15 primary effect of either spirnosyns or macrocyclic |actones.

parti cul ar activate the W@@mcetm@hne oFreptory 1§ 19sAch NEWPREH gﬁu@l@gﬁmcrﬂm\ew that
synergi sm 0, ered

t oget he? t gg&g}?}%hl r ap er a, @?xﬁ&x@%{gﬂgg@&)&gé‘rﬁ%c'rt]ogaegﬁ%e ;?gecgﬁcf rg%{%é/tuch a
way that thaamaciaimobatysic adoid (Gmgbéa) gdtedr chdorédeo chamelss m [arth&@ndi neurones,

system cal Ly ip,the pest.s. Surprisingly, ef f ect 0 observed in
ThEtr o aSRA viiE R TR neRbrpaBi i i s nefetolisn® Bie Bt Bhenteo R Ent

| mrer si on tdpethe Blethirf@inst dndNBacr¥¥ydiie 18Rénesinalit AGyhé ohtc Reahbbme tdRBAY, it
is speculated that this difference is related to the nmechani sms of action

and t he nafeseiopfleadiightoc plerts a1 &N IRAPACE R NFENAAS | YHeHapis rochite yiglatedated théo not
readil y, Crgﬁﬁxabhéffé‘c%f& r Yin g&p&orgggg YRkl y, the first aspect of the

present inventi‘on provi es an active conp03|t|on for control or

eradi cati on of Pht Iparteplaer & tsi pincmaqotumeatlandt Asaaumraslthckmon'stypmahhty i n

donestic ani mal.s. sai d orrpostlonb grricatll%a velntsa}h pes

and bei ng Wﬁ%‘?g‘icﬁ‘mw B PHALSY G612 a%‘)é YA ARG 2k felb e eBriae 8ctone
conpound, Phtherapters, Siphosdptdra dy AcarinPanifeldsisdn kit Dwey ﬁﬁﬂﬂ@@@ﬁlﬁenﬂ&zﬁs pfeesent
in the range of 1000: to 1:1000 w w, h particular, the ratio of

i ver mect i nngEstRdenRFe Hervise erosenisyeremisally lrgéledﬁ%o&lmr@wgbyélvé Rifecddns pot

active i n BE@ROMMA HifoOhdshdy mldhnw lofl) coftfact k@S as tfeated w@sﬁrtraﬁgéﬁr ved
that the synergismalso operates at lower ratios. Accordingly, typically,

in the systrametsn iy tegated velubiongy oWhile oat wishingdo babewnd bnthepheit is speculated

that this difference is related to the mechanisms of action and the nature of both chemicals
which have low vapour pressure and do not readily cross the cuticle of arthropods.
Typically, the first aspect of the present invention provides an active
25 composition for control or eradication of Phthiraptera, Siphonaptera and Acarina pests,
typically in domestic animals, said composition being systemically active in said pests
and being a synergistic combination of a spinosyn and a macrocyclic lactone compound,
wherein the spinosyn : macrocyclic lactone compounds are present in the range of 1000:1
to 1:1000 w/w. In particular, the ratio of ivermectin:spinosad could be 1:1000 in a
30  composition systemically active in heartworm (Dirofilaria immitis) or fleas.
It is however observed that the synergism also operates at lower ratios.
Accordingly, typically, in the systemically active composition of the invention, the
spinosyn compound : macrocyclic lactone compound are present in the range of 100:1 to
1:100 w/w.



spi nosyn conpound : macrocyclic | actone conpound are present in the range
of 100:1 to 1:100 ww. WO 03/024223 PCT/ AU01/ 01169 11 Also typically, in
t he syst ewD®alob422zact i ve conposition of the invention, thePCTAUIOSYIG
conpound : macrocyclic |actone conpound,gre present in the range of 10:1 to
1: 10 ww. Further typically, in the systemcally active conposition of the
invention, the 5 spinosyn conpound : macrocyclic |actone conpound are
present in the rangetypicaflylid ehel sfstericully hotie: tympesididny of i the tifention, the
system cally active conposition of the invention, the spjnosyn conpound :
macr ocycl i EPINSRPSREPOBRD o HHATOSY EIpREORAH FOMAUNATY RFfgENigR the ongg of 181 W w
10 Al so typiealAy, in the systemcally active conposition of the invention,
t he spinosyn conpound : macrocyclic |actone conmpound are present in the
range of 7:1 to Hurther\{ypically, 4o tgwm%mllcyl,ly iaptiveneorapastti efatheyinyentiopethe

conposi tiop.; ' 1i ' D j. t one
compountl ap e hAEmpBYET: Bftoc cIE achile 10K u L FO MBS in ARGV RS PP 070
the systemwéwl |y active conposition of the invention, the spinosyn
conpound : macrogyclic .l actone. conpound,.are _.present ..n the range .of 5:1 to
15 whw Even nieee typirdlh 19 i SYRRICYL AP SPryosticn o e AREER o feor
the invent isﬂﬁosyh%@mpa&dsﬂhﬁﬁﬁw&liéW%@mﬁgﬂﬂ:ﬁ@@)@hﬁtﬁn|tl%3ﬁaﬁgl=ﬁoﬂ383.l‘rmllzlad are

present in the range of 4:1 to 1:4 ww st typically, in the
systenicalVWWactive conposition of the invention, the spinosyn conpound :

macrocygl i c lact ang %{Haﬁﬁ,”ﬁl ;e sPETRAy labtid BothFoHorLlof 3hd iﬁx%n?ibr?,hteh‘é’/ W.

25 Al so nost typically, the systemcdlly active conposition o

i nvent i on, spihesynspinpowyd: wagrpashid lactangcompgend are [pzastutrie theonpgaiefd: htel:7
present in @e range of 2:1 to 1:2 ww Also nost typically, in the
systenicalpy active conposition of the invention, the spinosyn conpound :
macrocyclic | actaive gpivalunth dree sptasiesity iattiteheompayitior odrnthefinvenfion,3theW W

One enbodi ment of the fjrst aspect of the present invention proyvjdes
syst eni cal FRINHPCORPRYHJBREP ﬁﬁﬁiqcrf@leéowﬂw Fe PrsoRRBIAT SO 35? t%b%nosad

and an,s w/w.

More typically, in the systemically active composition of the invention, the
spinosyn compound : macrocyclic lactone compound are present in the range of 5:1 to 1:5
w/w.

Even more typically, in the systemically active composition of the invention, the

20 spinosyn compound : macrocyclic lactone compound are present in the range of 4:1 to 1:4
w/w.

Most typically, in the systemically active composition of the invention, the
spinosyn compound : macrocyclic lactone compound are present in the range of 3:1 to 1:3
w/w.

25 Also most typically, in the systemically active composition of the invention, the
spinosyn compound : macrocyclic lactone compound are present in the range of 2:1 to 1:2
w/w.

Also most typically, in the systemically active composition of the invention, the
spinosyn compound : macrocyclic lactone compound are present in the proportion of 1:1

30 w/w.

One embodiment of the first aspect of the present invention provides a
systemically active composition being a synergistic combination of spinosad and an
avermectin.

Typically, the macrocyclic lactone of the first aspect of the invention is selected

35 from the group consisting of ivermectin (22,23-dihydroavermectin B; described in EP



avernmectin. Typically, the macrocyclic lactone of the first aspect of the
invention is selected 35 fromthe group consisting of ivernectin

(22, 23- diwpdsoares nectin Bl described in EP WO 03/ 024223 PCT/AAU0001164169 12
295117), abanectin, avernectin Ada, avengectin Alb, avermectin Ala,
avernmectin A2b, avernectin Bea, avernectin Bib, avermectin B2a, and
avernectin B2b. Also typically, the mnacrocyclic |actone of the first

aspect of D&% 1i7nHVabarieotin,CaBrbetiBEA R bednicttinA, fleavgfraedinoA, ., QOsRRUIGE A ,;,
related to the natural Iey occurring aver rrgcti ns above, but wh{'ch have gr oup
s at the 28YEEEEHN PueAYCTREHE} Bronavermgein @p?fef%wer@@ct(rs 26 215D (YRIP2llgy BiSps,

as set out da@rocgé{fcqﬁé’caﬁb OE{E HrstaRPdct 6RIHARVerBdd 248 be s818&4d fBm B3Q8hpof
0317148, 0335541 and 0340832 Also typically, the macrocyclic |actone of

the first eeppeundstelatad to thearaturally eegyrringavagarecting abdee bitnwhigh davies igvaupi ves
di scl osed | P ~ cty n: ' S crd bed i.n
EP02147 1B§’€1tﬂs%e?%r§r;‘%(7:st?1?'@t 8%‘?’? ﬁ@%eté}iﬁ?ﬁ@%%éw??#f%@?uéﬁ%ﬂgé1%” %ﬁl %dé%/]ci n
oxi me, m | Beropeam pdtehArdppbdrtions 02B471H), A28#176,s 0a0&N46g W8S 7 (4B s@I3564H dnd

US3, 950, 36 emadecting (described in ER 170006A). re typically, the
ot ocyel | BER0 R B et S RE feckiherdian? Modrichish of %o LYPRERGSH ¢ om
the group gRNgkeShbRdettin i(MRI GBGAtiNes M¢IcdeEtih NEP XFYANELY, | dorahedtimmaed iifd,

m | benycin oxime, Ml berg.ci n D, egri nonectin and abanectin. 1s Even nore
typi cal | y, anahesusaddeserad & FRUZIGA&I Ry selpmestin spripgypertin, otilbemwcinnipelidingn i s
| ver megf i Pmil%ﬁgcihy&di&@,l I¥iberh 035 (oI B D) ofld i &A&ﬁfg%@ es@ribed in
synergi stic conbination of spinosad and ivernmectin which s systemcally
active in PBBI9SPAEOeard neBiadbama pdesembedrnid EPACJA006M). pests. 20 Typically in
the formul ations,pf_the present inventi t he,carrier can.he non-.aqgueous
or aqueous and t é)r%gp??/a@ytgjﬁpﬁc}gclr ?%rl\ltcilgé}g%es gﬁhﬁeﬁrf% 3i°‘p§§o|°\f/ v e%ﬁoéjp‘ér sed
in the casdlénted fibhs thet groug abhyistinghef veirhscting argxiductin,odoramects salfiexes] Wi t h

a pharmaceutjcally or terinarjly acceptable diluent or carrier which is
sel ected wt} e‘i‘“e‘é@‘ér"é@%ﬁ‘h@“ﬁﬂ défnofr’(?ﬁ?‘éa‘&f ?%H}ﬁ"ﬂ%t ration and in
accordance W th si@N@afetypicaily, themabroBicBBREst HBIME firdthBpee? of el infértioRr
excipients used in the fornulations of the third and fourth aspects of the

present i nisevermsatii.ncl ude dust carriers, solvents, emulsifiers, wetting and

di spersing agen . F i I ol e it .for at i.ons_of
the fourth aspeclﬁﬁéf%hc\éﬁ%’ﬁéggé\tp ep‘?ogrﬁ\}!eo%#ﬂlogr%? ﬂ{eﬁeet%%aar ?ﬁlgk%gt%r%(béﬁ%fogn%fg
i ncl ude a $pnabad and decrsiectin ahidhl ivayYstomicatlectivé &s BbthirepteraaSiphoagderaygpidcal | y
further in%ude one or nore of yeast, sugar, pheronones, flavours, 30
scents, sof ¥MAP®Retting and di spersing agents. In another enbodiment, the

carrieng or exciPisedly wsed formitieomrad thy peabatviay@dion, the carrier can be non-
aqueous or aqueous and the active composition is suspended, dissolved or dispersed in the
carrier. Also typically, the active composition can be admixed with a pharmaceutically or
veterinarily acceptable diluent or carrier which is selected with regard to the intended
route of adminstration and in accordance with standard practice In one embodiment, the
25 carriers or excipients used in the formulations of the third and fourth aspects of the
present invention include dust carriers, solvents, emulsifiers, wetting and dispersing
agents and water. In particular, in the bait formulations of the fourth aspect of the present
invention, the carriers or excipients include a food source such as blood or other tissue
extracts and typically further include one or more of yeast, sugar, pheromones, flavours,

30 scents, solvents, wetting and dispersing agents.

In another embodiment, the carriers or excipients used in the orally delivered
formulations of the fifth aspect of the present invention include tablettting excipients such
as starch or lactose, capsule excipients or carriers and excipients commonly used in
solutions or suspensions including water, flavouring and colouring agents. Selection of

35 the carrier is of course made on the basis of compatibility with the active composition,



formul ations of the fifth aspect of the present invention include
tablettting excipients such as starch or |actose, capsul e excipients or
carriers wod3exeepi ents commonly used in  solutions or SuPEENdiooNsico

i ncluding water, flavouring and col ouri agents. Selection of 35 the
carrier is of course made on the basis of conpatibility with the active
conposi tion, WO 03/024223 PCT/ AU0O1/01169 13 including such considerations
as pH, noi siclding ewdhecdnsiiethtiohalas Ipi, ymoiSiateecortem aid $thisilityc aeleetion sf @leso
made dependi ng on the node of .application of the formulation-such a

Whet her "t CRERE & 60 Sk eacraip B o e S RRRLSHIE G eloTBr RbR s 3 |
or parent eidethér itadTh BetBpREH tdpicallJAbRSddrfesfiBiafBhal !, drSorallp be parechRrdIB,
admi nistered directly, such as via’a 5 bait to the Phthiraptera, _

Si phonapt e pémaistergdatoj sndpmrste gnimabyr i@ sérar e e agministgred daregtly, tsheh aewigrid t o
si xth aspegt: -' ! i . mul ation for controlling or
er adi ca?i ngglgmoﬁf?gﬁﬂgpt\éggnglﬁgﬁ%tg&g’%grrlf?jag g:sa'ri na pests, said fornulation
i ncludi ng: (a) fOoamdntbdimmehdny ovei ghtheofecamd e tsixtle asgarposf theomvedtidnhe

first aspect of th 1 resent invention n from60.,99.9% b i ght
o o s P aBroRes 4 Fapotadf RE torBlER hoetERint bR pospngygs & O
i nventi on \Weufifh S0} sdid fo@ia?ion dcludagh of the spinosyn conpound and

macrocyclic |actone conpound, nore typically a fornulation would cgontain
1ng- 1g  of each ofd)d¥e@ eﬂitﬁ&Q%bwﬁtﬁ%ﬁﬂémﬁww@m@e%we thedirptapspesh ot the

conpoungl. Fggsgmli@eing%, af the third aspect of the present invention are
typically liquids and can be made up as concentrates and then dil uted

prior to use. Fofthitom P&AS.964 by weighbelra suitablseserrienf t he present invention
bei bai : ; . v <ol ihs i ! .
eing bait or Wk@tcél?))??aicgrdgi%&g% gog'li}uyatl%g o:f@fehl'noglltl'{)q'vo 18 %‘ﬁ%rnszol}lg{&”é’r‘ ar

or dessicated for pirca at “such bai t T0ornu ions can
be in the tahnodthel dpinoseis comppast esd nlacrdegelid tiownbeempoondyomore Bpicalte af o

control external. parasites on sheep,. catt and ot her donestjc aninals
i ncl udi ng BB Y ohg s6hied YBETIE O sog o e SHnsat cepPPRT anc, maprogydic

t opi cal;s applctongtcb@po@id. @ fornul ati on containing an active
i nsecticide/parasiticide and a carrier/vehicle. TyPi cally therefore, a
formul ati on of tRemulatians 9§ fedhirdpspepeofahe prege inveRtipn arg tipig#llyokquids and

formul ati 0By ekt A ABnelh s e RARldOhio? @t Ve composition  of the
first aspect of the invention and a topically acceptable carrier. It is
al so typical thaFomulgpminsabf ythapfhirthd afgacirudfatthenpresamt benvantspr dyeirgy tiitp or

LI T X O R G ST X R e A T
appl i edo t Oalshypiodl Hat Qich®hait dod@BEdnk ¢ardbé fitthe &fmPofl ligdeds@r past&Pot , whi ch
It has long been common practice to control external parasites on sheep, cattle
and other domestic animals including but not limited to goats, pigs and horses by the
localised topical application of a formulation containing an active insecticide/parasiticide
and a carrier/vehicle. Typically therefore, a formulation of the third aspect of the
25 Invention is a pour-on formulation including an effective amount of an active composition
of the first aspect of the invention and a topically acceptable carrier.
It is also typical that a topically applied formulation can be a spray or dip or a solution
such as a jetting fluid.
A pour-on formulation of the third aspect of the present invention is typically
30 liquid and is usually applied to the exterior of a domestic animal as a line or a spot, which
when ingested by such Phthiraptera, Siphonaptera and Acarina pests, for example after
feeding on a treated domestic animal epidermis, acts systemically in those pests thereby
protecting the animal against both immature and adult forms of Phthiraptera,
Siphonaptera and Acarina pests such as ticks, fleas and lice and can also act to decrease

35 the number of viable Phthiraptera, Siphonaptera and Acarina eggs.



when ingested by such Phthiraptera, Siphonaptera and Acarina pests, for
exanple after feeding on a treated donestic aninmal epiderms, acts

syst em cawby3siomehose pests thereby protecting the ani malpcagaionstichot h
imuature and adult forns of Phthiraptergy Siphonaptera and Acarina pests
such as ticks, fleas and |ice and can also act to decrease 35 the nunber
of viable Phthiraptera, Siphonaptera and Acarina eggs. WO 03/024223

PCT/ AU01/ 01169 WhiMithe dortrheationr imappliddotopicallgpipl 4 hxdalﬁsepiared Ithe, adtiveaagent

| ocal i sed area, the e rat es.over e of the aninal
o cover i uafeapeaft aiiike S fRranuth BN R ST b PET Pt orreq to
herein as " vehi CTRe )cafi@S@Mo tdTerFeitC o din Odk xfeshﬁdw?]qsrbwﬁs iff suchepduriond

aspect of the ﬁaresent invention is fornulated to achieve good 5 spread
around t he [SRURtQRY b IS WHE ASBES 9 (B PIoREN! dPYAEPHIS f@mttlfﬁ@d ihpchigve g9ddat e,
commer ¢t al qhek Rfink ShEWLAL bADS: BERISHSPERTHORpidoR! of fHe2RlifaL ONGeakiat es
or solutions and are often conprised of st one organi c sol vent.

Sol vent s cmmmmo;al pouttom ormydations ks SuﬁmetOhS mmulznﬁablfs espnetngraies ps solnigdnsde
propyl ene a ti ristate
(revM, dl ygll‘ eér?lsgg}% aocffsﬁgn%E %Lé 0? anfc 9(}1951}”1 §0§YL€6lt %&pﬁr%% mésetd ant to
not e t hat téaaeﬁsqplsnah p‘oor-mnlfaﬁmwalmn@hn&lbee propyint glyooe,n;bara)ﬁﬁnc,aﬁopdwfﬁused to

control the art.hro ods h ap i,phonapt era and Acari na
T Sever afoaliss oo BRELa (PO REP! FbF mSRbp 580 SrPToRd 5oBebnt

i nventi;pn whi ch jtysimport Yo néte MRt thed Fld&?f&iﬁhﬁfu@ﬁé o tHef fERnOiventiin@dst | ¢
animal, these will be effective agains ests such as biting lice and

ot her pest B Wiidd cpaieel the ﬁrthweo@mfdm m@rwhth%@t@rﬁ; Pihongpéeraend Arsringhiar eby
i ngest the r

forml at] oty SV bRl oM L R TS i ERP RO B FRpurely, | o
at | east pmntalmbh yhepaxtanalatueface bf odghedtiveangpaldtresd wilbbe affelctrveglgamslapustml :

ymonati ¢ SyBriBre (RS i Pt Brat o oef Bme PRt R Bl Fealf artlons

wi Il bes ef fheadblyiggaagmicngiteiicang astivekiongulRgsiss Buedpeasofl tbpiRsl fotrhelsSordnsr sone
20 lice. These pests will be specifically killed if they ingest blood

cont ai ni ngt h@65%§9@ﬂt@5|ngllcé&fi%é?ewnfﬂ%qallb’d}?péﬁd tah dedst guBilly; pereeticon.
Accor di ngl o fgBPihE @bidefrfis B A4dREic Shihdle Bfe%ﬁﬁé 1r1t51\f1%1&;tt9£em9r Abiqngecome
(via penetration through the epiderms OF host ani mal ) system cnl

avai | abl e thentdrainigstvia &y Whanphatis stenr ﬁélﬂl? anpn@lsem itsnbided $iresm, tBSSe

Anot her e f o] v Qur-on
formi at 1 ontFsghs A1 bEE A ARRL el sl RIS BERAUGR el BB T

donest iz¢  Bed. nETsese Spests fwaH nbd a;pwﬁcalllyckutd:dng" tHeg) idgestmblbod &@taﬁﬁﬁfgbme

wei ght of at_ |east one active agent the first ect of prese
Invgntl on, Sysfrgnica fy active composition of tthe present ?nventlg Accor(fmge[y, toplca

formulations of the present invention can also become (via penetration through the

epidermis of the host animal) systemically available in the host, as well as externally
present on the host.

25 Another embodiment of the third aspect of the invention provides a pour-on
formulation for control of Phthiraptera, Siphonaptera and Acarina pests in domestic
animals, said formulation including:

(a) from 0.1 to 40% by weight of at least one active agent of the first aspect of
the present invention, and

30 (b) from 60-99.9% by weight of a suitable carrier selected from the group
consisting of TPM/alcohol, OP/IPM/OSU and GTCC/PMP/CAP where

TPM is Tripropylene glycol methyl ether;
P is octyl palmitate or 2-ethylhexyl palmitate which is an excellent lubricant, and
can also be used as an emollient and a solvent;

35 P can be replaced by OS (octyl stearate or 2-ethylhexyl stearate);



30 (b) from 60-99.9% by weight of a suitable carrier selected fromthe
group consisting of TPM al cohol, OP/IPM OSU and GICC/ PMP/ CAP where TPM i s
Tri propylwoa3gkiedl nmethyl ether; P is octyl palmtate or p2Iettwyiohesy|
palmtate which is an excellent |ubricagg, and can also be used as an
enol lient and a solvent; 35 P can be replaced by OS (octyl stearate or
2-et hyl hexyl stearate); WO 03/024223 PCT/ AU01/ 01169 15 PMis isopropyl
nyri state which Bbbs iexisepropyit nsypisestali wigichnhiase rrédlieantspragadimge ahd eanellieit S

can be used interchangeabl ith IPP aor IPL; PP s isopropyl palmtate, PL
i s i sopr opPioPFHiGH ép‘és, 9‘%‘ SF@%@E‘?g T3t IIPEtoﬁbfL’pr opi onat e whi ch spreads
rapi dl'y and pronpp @Sisopi8pjlipani@te;0t her materials; SU is di-2-ethyl hexyl

succinate and promtes wetting and spreading of |ipophilic substances onto
the skin; CS is Phécipperytlalptst e which can be used as an enol |ient,

| ubricapt and 1 r i ta i Wi I I | ate te
whi ch i 2 an excell(}IIPZ%t ngr??%}?ggf e\%érfiq(;:;log%{l %lr% ‘glg(%%{isggeé?s X%q{ms(, égltds(érﬁ)g{(?{t%d
bl end of bwatiogedothisnmatesigtser s whi ch again acts as an enollient and

spreadi ng agent; ] Q ul d . enzyl al cohol opyl ,.al cohol , ...

di acet one al coho?égsr 8lc') '(r%g‘r‘/ Hheg istuﬁ%P %eg chv%rf Oéeso‘quglpg ggigé%%?dén%%ﬁmogpgwm ch
can be useshbistantdsentothegkiat i ons of the present invention include organic
and inorganic al cqghol s, including propyl ene glycol which js a . conmon

i vermectin carri ég 15 tSAS g‘l ?te?ff‘{‘}pyﬁ”‘gﬂ &'i‘)‘hgﬁe, gi?@n%%lanaP’@BH’c?Pt,’ iybyeant sandng

al so 20 dgredd@Migent; Typically, the fornulations of the third aspect of the
present invention, can be in_ the formof a powder, cream suspension,
spray, emul sion, TEedmalysast &1 capsylateitaprase mhiadins an exegligat earrigedr. vebiale for
typical ly, a‘%tgq,gs.f ornmulation is a solution, and typically water soluble.
Typically, forrnul ations of the second, third, fifth or sixth aspects of the
present 25 i nveAPiioa selactedblead bE btanvieddychampdsteesl wharhcpaimsdcitcascan emdlfieiguch

as sheep, cajtle,.. oatst,. canel ids, pigs, dogs, cats, poultry and horses,
ot her rum Leaditts 48R gast ri cs. Typically, the bait formulations of the

fourth,aspect ofaltdi®] WoBREEBE benddndledHdl Wblobyl BRoBEbI €edckivonad HIRIhbB ol RRkrt O
Pht hi r apt esruziafabISCiapl)crg(l)lgfptera or Acarina pests.

other possible carriers which can be used in the formulations of the present
invention include organic and inorganic alcohols, including propylene glycol which is a
common ivermectin carrier, ethanol, propyl alcohol, benzyl alcohol, glycols and also

20  detergents.

Typically, the formulations of the third aspect of the present invention, can be in
the form of a powder, cream, suspension, spray, emulsion, foam, paste, aerosol, ointment,
salve or gel. More typically, the formulation is a solution, and typically water soluble.

Typically, formulations of the second, third, fifth or sixth aspects of the present

25 invention can be effectively applied to domestic animals such as sheep, cattle, goats,
camelids, pigs, dogs, cats, poultry and horses, other ruminants and monogastrics.

Typically, the bait formulations of the fourth aspect of the present invention will
be directly administered to Phthiraptera, Siphonaptera or Acarina pests.

Typically a pour-on formulation of the third aspect of the present invention is

30  applied by pouring in one or several lines or in a spot on the dorsal midline (back) or
shoulder of a domestic animal. More typically, the pour-on formulation is applied by
pouring along the back of the animal, following the spine. A pour-on formulation can
also be applied to the animal by other conventional methods including wiping an
impregnated material over at least a small area of the animal, by using commercially

35 available applicators, by means of a syringe, by spraying or by using a spray race.



Typically a pour-on formulation of the third aspect of the present
invention is 30 applied by pouring in one or several lines or in a spot on
t he dor sawomsmbking (back) or shoul der of a donestic ani m@CT/AMmM®1169
typically, the pour-on formulation is agglied by pouring along the back of
the animal, followi ng the spine. A pour-on formulation can also be applied
to the animal by other conventional nethods including w ping an

i npregnat ed mat eTypgitalby efppaixithe@Bi abous el -20G0eE aofivd Rempoditie/kg tw dh$nalg

comercially 35 availahle applicators means of a s rin sp ayi ng
or by usi n§O%yVghiys 1y cctiypaghe awgwﬁ% N9 dognes %amgﬁlscéywa ly,

appr oxi mat ghoft QbPU(Dhlgoofiac%Q/QQBEpéﬁhbrY Bf %nﬁ)@ﬁ hdpe@ndfiflc Plesartl 1H9éntloHQﬂYlVB°e' ght
is an effective anount for topical application to donmestic animals.

Typi cal | y, aprlisdte a 2ow@oskeepi(perdig bedyweighOsi ti on of the first aspect of the

present. i nvent | of il BeoaANLIES hOpRs SR ARASNSRR, LPELOKGPRTMIEIERD - ©

Typi cal T y, a for inve
formul at i ois, formelatedrsoch &taethewuhe térapositiom mqireseet menEosedtraioniof apowedeht in

a concentratjon .of abqut 0.1- 40% wei /[ vol.u nore typicalll 1- 20%
et gt T vaVteeiShy v ey poiaSniaty BIti% st St rur el st oo
the acti ves%Tdepemﬁhéym thRpotdilcl betHeqP@si tion or a formulation of the
present invention is 10 formulated for use such that each of the A83543

compound and t heTYRiedlbe BI 3¢1VE £OMpRELIoN 8 apfamuftion plathe Pressnt MYERtAD Bange
of aboyf 1rRO0PRMA fMIEE sdh&RdaY of%cﬂsﬁmté%‘ﬁl o3 2B iR %?&Hgyéhé”&térlée

nacrocycl|c Iactone ar e present I n concentrat|on range o
1-300ppm Exgepresent én tangmc@ﬂttayon gads @ﬁattohe 1A8®5A®. ¢ biypo tymdcalyd ead’neof the

macrocycl i one a ent entration r.ange qf abaout ppm
The 3 15 50805 SORREE BTEE MacdaBic BRRE e ple P frgm Pl o5

f or mul at i oatsous ube@spm d| [Euéledndnepsypmdiys Racty of eunldeMI aompoaid and tﬂe t he
present inventi gq[h V\f ically have a concentratiop of the actiyes in
t he range BRHOFHMC ai‘@é@ﬁ © PIRSETH iftyA PRISENYALION; [gnge) of apout knfE0pngyy dlhe 1-

typically 36bp%§gééncehﬂaﬁ&§faer%stqup@main feop ettt £RSto w%nﬁﬁlah&%' &icd and
parenteral fornmul ati ons of present I nvent i on, typlca

adni ni st er édutgddips and pprags. ZRDUF'tO@rf?IDmdithné OgdmyrkiynhmVﬁ@tlonb‘MdMYmﬁ@hhavenor e
T e Y
typically gvenombBOmypidadly T3-p5g/al | yn aedpyctaos el Ifommhlunmsofsudl [amuablats and
Lo o P01y en Tl SR Bk GOATA L™
appl i cag i ofrom.0 td G0G{Y/Id allitial BOGY ettt Oﬂoiib?t}@g:all?&f eté ed hekg! F@Hait
ani mal s such as cattle and 1-20mL per appl.ication smal |l er animals such
as sheep, gg@‘g alieps of Hegresent invention, it is typlcal that the concentration is from 0.05 to
1000mg/kg, more typically 1 to 100mg/kg.
Typically only a small volume of a pour-on formulation is required in order to be
effective against the Phthiraptera, Siphonaptera and Acarina pests, such as in the order of
25 0.5-80ml per application, with 10-60 ml per application being preferred for larger animals
such as cattle and 1-20ml per application for smaller animals such as sheep, dogs and
cats.
Typically a formulation of the fifth aspect of the present invention is in the form
of a tablet, capsule, bolus, solution, suspension or other elixir. The formulations can also
30 be sustained release formulations. Such formulations are prepared in a conventional
manner in accordance with standard pharmaceutical and veterinary practice. Typically,
capsules, boluses or tablet may be prepared by admixture of the active combination with a

suitable dinely divided diluent or carrier, additionally containing a disintegrant and/or a

binder such as talc, starch or lactose.



Typically a fornmul ation of the fifth aspect of the present invention is in
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cationic, Q&ﬁé's%ﬂfbﬁis@&dsu?mg%:léfé 'agidsolllrl%&{ieac%:tdi%%si?}g%ttlﬁie AN QKRR of S
included in the pour-on tornmulations o he present” 1 nventron. Tsopropyl
nyri st ate ghseNers, icelopranpydndpstdbiideest sack hPR)tioxidanrsy | Suditabhpsurtacacictivesdearss  of
sat ur at ed Clﬁ‘-d018 f.atty al cohols, ol eicg ach% .0l eyl ester, ethyl o#egﬁe,
triglyceri f&g" mgs?rf‘?‘BBn_%at’BF}Cs AN At ﬁgﬂ’ SUG SYEHIC 35S aﬁEttWP“ éth
(DPM  ar e pRMded iSie pa0i-68 ford@iemibas 586 pife @fenfbn f or mul ations. 20
Typically, the nethods of the seventh to tenth asI%ects of the present

i nvention preveliepiopyla@yristateIPM), dsppropyh palbsmifase (IBR). iriapaypicErRIic Sigkeiaspt er a
and Acarin i pf est aki f1.d t] i L 1,110

i tod toobanneied CLEChAbgHiedold ARE opf, TRl AGLURYRE cTilodfies
poul try ansiliotrieesils and digripylean glyomh oot methsl efipp{RBM) \are toremaotsprading

conposi tions tSfuosrgr}ul ati_onzfoanﬂ nmet hods of the present 25 invention are
effective %e ISt R o I("il AR ng nynph) and adult fornms of

Pht hi rapt era, Si phsicalpi eieamamddA6AHeneveaahts tenfthasest f e prdknthiaventioa be,
al though {)r){e\eé:rﬁaltil:gs, aﬁ(?e, pﬁeeass’e na}ndogthgr hlgj}lsti[lirg)(t)ggftsiigho%g}i)tgg ‘and Acarina pest
infestations of domestic animals, including but not limited to cattle, sheep, goats, pigs,
horses, camelids, dogs, cats and poultry and other ruminants and monogastrics.
Typically, the active compositions, formulations and methods of the present
25 invention are effective against immature (including nymph) and adult forms of
Phthiraptera, Siphonaptera and Acarina pests. The pests do not have to be, although
typically are present on a host domestic animal.
More typically, the active compositions, formulations and methods of the present
invention are effective against immature and adult forms of Phthiraptera, Siphonaptera
30 and Acarina pests in domestic animals. Also typically, the active compositions,
formulations and methods of the present invention are also effective in decreasing the
number of viable Phthiraptera, Siphonaptera and Acarina eggs which may be present in
domestic animals.

More typically, a topically, orally or parenterally administered formulation of the

35 present invention acts to control sheep body lice (Bovicola Ovis) in sheep, acts to control



More typically, the active conpositions, fornulations and nethods of the
present invention are effective against imature and adult forns of

Pht hi r aptwioag/osizphonapt era 30 and Acarina pests in domestica/Animeles. Al so
typically, the active conpositions, fornygl ations and net hods of the present
invention are also effective in decreasing the nunber of viable

Pht hi raptera, Siphonaptera and Acarina eggs which nmay be present in

domest i ¢ asintitdr dice Moreattley poatabhd/ caraclidspeaald yontevlalcky (es Bpapighis eioads),yon
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body lice i i

PCT/ AUO1/ 0346 And bthe idBhlestic hdififls! AlsodinblcetypRaRy, Sa RPLaAd SalldSr pafehferatl@
control ticks (eg Boophilus bovis), on cattle and acts to control

Si phonapt ePeMimiyerad dapraationee the preseninaventivaracts ©Lontrohligpg ticksanagied
ot her dg)rre?ﬁd ﬁe%’?hﬂﬁﬂhsd rgéh§(¥)0£Pre typically, a topically, orally or

par ent er al m ni ste ormul ation of the present invention acts to
control |ice andTh¢ dksnulatlcmtdzﬂ the presemt| ihvenien i ane potparaiogscoahug datksiowhhe

formul ati O?S{}ﬁlfg}lt h er]ggg%tﬂ n;[l IISOEI;] cﬁgt&qrp ep%{agﬁlg%%ﬁnsec idlde 1tsom11§<n With

t echni ques
parasitici e/ tamﬁacam eétdéle, Gsifig }heai amdt dirriigeherys fdqairedr Msdility @&r adgitiogalneat

and stirring ere required. X|I|ar addi t.i onal |ngred|ents can be
added to t ms%r‘%' ISV P BF as@tdl ih ixEEg pf afNGrandahiiy oF ScPepidrHE theg
active pri gétiviepriob o ﬁg@@uglhgﬁlop{hetcgﬁegar rier. The formul ations of the
present invention can contain as little as 1ppm of each nmacrocyclic

| act one conpoundThnérapiationy ef denpretent inyentiampesn emtdinns dtile & kypme ofjpachi ﬁ
ff t t
Al T B

i nvention are no as cr
pl ant s, andffectss dulesbserved.he wool , hides and tissue of aninmals treated or

adm nistered with, the.fornul atj.ons re at .envir nt al accept abl e
Tevel's Further BB SETE PPRPSSITBag RsmHEToTs o A Yt N T GBRSORESH! 1 s
fromthe Rembechnandirhals B3vall kO8SpOhind Blhmks, and @EHid RS in RV ddd HIdd3taAl tissue
contam nati on s also mnimsed. 20 Al so_advant ia(ggeousl , as such spl nosyn

factors an8f r?d’@ﬂ@iéy@?qt‘?ﬂ |o5c eREastered Wish ythe ofqrmudstiontisart 2 swyirevengliyue t o
their synepgiestbfe 18§di€Clutfafho El@iﬂg ﬁt@ont QARhLxick)® erfeirl%%f%%sdl@\fﬁ% rh%”. s

of utility agalnst Phthiraptera aptera and Acarina pest populations
i n donest i methwidnand fphamlamnseOéxhst mrvgnticmvel Emofonrresmtmwmandmum also
Spi nosyn co tﬁj;reads and macrocyclic | actones when these conpounds are used
separ at el y herally the adm nistration of the formul ations of the
third aspect of Alwe advasegtouslyasesnth sinoyn dadersiavé neorReslid ladbfesidre Vo

present | n\e/f?i%%éiggs Iats 1093’ lgvv%){s 8I1e to their synergistic effect when combined together, the
present invention is of utility against Phthiraptera, Siphonaptera and Acarina pest
populations in domestic animals that have existing levels of resistance to both spinosyn
compounds and macrocyclic lactones when these compounds are used separately.

25 Generally the administration of the formulations of the third aspect of the present
invention, and active compositions of the present invention is by way of
externally/topically to the domestic animals. Such topical application can take the form
of dipping, showering, jetting, spraying, manually applying such as dusting, or otherwise
placing or laying the formulation containing the active substance/s. Accordingly,

30  typically the active compositions of the invention are formulated into a number of
topically applied pesticidal formulations.

Preferably such topical pesticidal formulations include spot-ons, pour ons,
sprays, dips, dusts, lotions, gels, ointments, salves, dressings, towels, cremes, sticks,
soaps, shampoos, collars, medallions, eartags and tail bands. Pour-on formulations

35 including both aqueous and organic solvent based ones as well as emulsions and



externally/topically to the donmestic aninmals. Such topical application can
take the form of dipping, showering, jetting, spraying, manually applying
such as dwetosqg22dr ot herwi se placing or |aying the fornmeCatAtmmotient ai ni ng
the active substance/s. Accordingly, 30jpypically the active conpositions
of the invention are fornulated into a nunber of topically applied
pesticidal forrmulations. Preferably such topical pesticidal formulations

i ncl ude Sp@llls-pemonsparﬂrprﬁbﬁﬁd pr ayted ablovyes thafgtns]ationd cande igel oncaitratadent s,
sal ves, dr gssin crene pﬁ;&Cks soaps, shanpoos, collars,

nedal | i ons; O%Wﬁ’éib t‘f%“ﬁﬂfﬁ’ﬁi%ap #%%n formul ations 35 including both
aqueous and or gamdie slsalema BrRsap qoesulaFonse!doudSore Nehilefensarietiie fluid

03/ 024223 PCT/ AU01/01169. 19 suspensions are preferred. As stated above,
the for nul &muiaioas Andistting/spraygaeeformpletans. f or m which are dil uted j ust

prior to appli CaWé?trAble'\éfH Psf?ife ‘ér ?Jrﬁlu@'dula ferilh r%}nf?&% whitftUre Yepared
formul ations, jetting f d for at|ons and jetting/spray race

fornul ati ohy blf’&dmtfnatabfevqowwuelr@sac?enan‘@hlhbrwq%s)ammmmltﬂs infwatére ANUEfW-tGI on
whi ch are I8 ndi C ust arrl ts
and suspen %te‘{%?dgw‘grtcan%e u(?f g’%ays ?t%/anga ers %13 d%e ap ﬁgpe ay ns g

wet t abl e pdusiest® @@analaénepdihg @dulty }tolneesemblegrt&ugfshedisomelsmgq)eﬂmbmb& of

i ncl udi ng poul t houses, stables, dairy sheds and pig pens because of
their rela e\‘fereg‘\éf’%f ©Y10 Emul si ons are another formulation of the
inventign whi ch BhfISesUirb QAStHEH fdrh@latiBk tofRe ifvehddE WhidiNars GobRtiBnP AR C
solvents, commonly at 1-40% wth an optional surface active agent to
pronot e enmastsicf i Atafesrimmyieqiple neygamig S@bﬁé@dlcﬁ@mmﬂﬁé at Hof&'é, chlth 40| epsionalj s
pased of SEREL :0v0Laah o MUIBRSCANGRMAE \SeOhl bhichding | BITADI! by and
cost. \Water emu S|on sprays from suc S|on once {fales can be used in
househol d sdlﬁerft’hﬂ ]blasbdipll eafaty tSipfncn hqnhmrsamd radinteds violutilipe sﬂlarrrrmbilnp land dest.
stated abo&(@i fl m nistr tlon ES f ornul ati ons of thedflf %gl%ct of
the prese t?rn%‘H l°6’n59réyso$‘%§“ GBH“ O SRRGEIERES ©9BB PSP e I fguse

admi ni s§ r aPhiraptera Bq)hoﬁgftérulaaay\@mnacﬁestmt@l xth-aspect of the present
invention is parenterally, for exanp i ntramuscul arly, subcutaneously or

i ntravenously. 20SEed %hoﬁﬁl the ?@ng%’fatlf’%@ff}}ef formulations gﬁ[the sidthespest of thehe
present i nyRQtdioRv¥itdn }éa'bx wiy i 6r§lg§('ir‘fhnt1§?rahgﬁ’ \Wﬁ'leg ke Qﬁmﬁﬁiﬁra"f\%ﬁ' ¥the

conbi nati on dependi r(])%g e species donestic animal to be treated
as wel | sfqrh@lla@@dy heylsixth 'EB!ECf @frﬂnﬂ atescmslnmmwbels radenterally, efoe géxampk dose

of fromO. nxjaﬂﬁl lﬁﬁ@%g{é&ﬁjﬁ%@gﬁ&gér}ﬁga% {)ll mal body weight, nore typically

fromO0.01 (0 abou ani na de wei ght, and even nore 25
typicakby from OThe foomabmishs 301y fifev ankdgixah agptictsedf thogiessitii@hhtion hiils vegn be
given as awith regard to the weight of the active combination depending of the species of host
domestic animal to be treated as well as the body weight. The formulations may be
administered as a dose of from 0.001mg to about SOmg per kg of animal body weight,
more typically from 0.01 to about 30mg per kg of animal body weight, and even more
25 typically from 0.1 to about 20mg per kg of animal body weight. This can be given as a
single dose or as several doses. Higher as well as lower dosage ranges are also
contemplated within the present invention

As the administration of the bait formulations of the fourth aspect of the present

invention is by way of directly to the pest and not to a host domestic animal,
30 administration occurs by way of ingestion of the bait by the pest.

The spinosyn component of the active composition of the first aspect of the
present invention may be present as a single compound, a mixture of two or more
compounds, a mixture including at least one of A83543A and A83543D, or a mixture of
at least one A83543 compound together with the dried portion of the fermentation

35 medium in which it is produced.



singl e dose or as several doses. Hi gher as well as | ower dosage ranges are
also contenplated within the present invention As the adm nistration of

t he bait wormawb€eed ons of the fourth aspect of the present PCrm@mien i s by
way of directly to the pest and not to gphost donestic aninmal, 30

adm ni stration occurs by way of ingestion of the bait by the pest. The

spi nosyn conponent of the active conposition of the first aspect of the
present inventi offhermactoeygicelaetohe asmposidagked mothp puerent aventiohuineludé siocho or

nore conmpounds, a mxture including at | east one.of A83543A and .A83543D,
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i ver mect i nIVEHRCSURC | GHETMEFING DERg dipophidc ﬁni%ﬁF%’ﬁ%‘s% &'Sg%‘é'p‘bs\es of the

i ver meG§ i NforMRIIBRE hhd sndARId3 bl the GREchi MmveATbPBy RIRPR IR ak AlerhRetiRUR RASES
of the 10 formul ati ons and net hods of the present invention by dissolving

an aver mecfiganicn salyentosgetnias sbloyefamm.s uesthwsne Hibderdeor agetanst land enlgohols.

chl ori de, ; ne:. .an : S 5 ns.a IS in.detail,
are ot her gg%glgﬁlgg ?ii%ﬁ%?g ?\%OtVM gggfrar@ét%%sé%glt c\?\’#@?ﬁg%sgn \{gn c%%sﬁ?%er ed
to cone wi avermettins tok adhschofandengosideasdwhicome vaitten itirc classyafl ¢ompoaatiowagh The
m | benycins differ structurally fromthe.gvernecti rou 15 mainly in the
absence of 2§ "HUEHE 8@%@?@ 8%y ra%lfyﬂnggen@cfés. di asr%lFTé%aIBﬁ‘ g%rﬂéﬁé PEAPEU RO W e
descri bed mainUKinat ebiends3O03&E bacanaideRred) @NC- 18P Hxa6 M dsuTSudY 428und54%883,
334484 and, 410615 which are incorporated herein by cross reference. The
spi nosyn ceerpBbetdn R Palcabl 190350 8abkP ralsnbapphicatians 170G 61548, ddkdwd, and
formul ati oRfoeds L 0 R oRfordtbd RerbtMURrbQNeferldife. Sal ts woul d be prepared

usi ng standard 20 procedures for salt preparation. For exanple, spinosyn A
can be neutral i SEek winpsyancampruogrinay elsecbel presehtonrsnaaseltati theadtiviei ageat,

o o e BElRdR bRedBh S Bls BOLRATY e M FRORAR BEoEETHE sl Mg,

present invention are u
ei t her 2an progedures for sahQreritionacFer exsedpléSspifosyn exaamplbe, nehitthlideti Wwith an

P ﬁ%?fgl O sty ?Qr?art]%g iotél,t%m%i%gcli hd(ﬁgggall ryaﬁ.’ ﬁ{et gc;i ’adlli%%als(a:ﬂts rc])?titlsgiln(c:>éyns
which can be used in the present invention are useful and include salts formed by reaction
with either an organic or inorganic acid such as, for example, sulfuric, hydrochloric,
phosphoric, acetic, succinic, citric, lactic, maleic, fumaric, cholic, pamoic, mucic,

25 glutamic, camphoric, glutaric, glycolic, phthalic, tartaric, formic, lauric, stearic, salicyclic,
methanesulfonic, benzenesulfonic, sorbic, picric, benzoic, cinnamic and other like acids.

Generally, emulsifiable concentrates of the A83543 compounds comprise a

convenient concentration of an A83543 compound dissolved in an inert carrier which is

either a water-miscible solvent or a mixture of a water immiscible organic solvent and

30  emulsifiers. A preferred concentration range is 1-500g/L of said spinosyn compound,

more preferably the concentration range is selected from the group consisting of 1-

400g/L, 1-350g/L, 1-300g/L, 1-250g/L, 1-200g/L, 1-150g/L, 1-100g/L, 1-90g/L, 1-80g/L,

1-70g/L, 1-60g/L, 1-50g/L, 1-40g/L, 1-30g/L, 1-20g/L, even more preferably 25g/L.

Useful organic solvents include aromatics including xylenes and petroleum fractions.

35 Other organic solvents may also be used, such as the terpenic solvents, including rosin



25 glutam c, canmphoric, glutaric, glycolic, phthalic, tartaric, formc,
| auric, stearic, salicyclic, nethanesulfonic, benzenesulfonic, sorbic,
picric, b&pagiz422xi nnam ¢ and ot her |ike acids. GCenerall pCTavtwhsifehabl e
concentrates of the A83543 conpounds cogprise a conveni ent concentration of
an A83543 conpound dissolved in an inert carrier which is either a
wat er-m sci bl e solvent or a mxture of a water inm scible organic sol vent
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spi nosyn ceRFHHAY OgP ?}grlé‘équ? a&ﬁ%ﬁ%@@%, Q@ﬁ‘fér@%ﬁ&%@&n]c%?ﬁg? Iataie’@ht In the
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suspensions and EHak§icdns sasRnfloR efdRhvilstinsUdre hrifetdblyvaligted twith Mkeite t he
desired spinosyn concentration in the final fornulations of the invention.
I n anot her opfpidrthe desired spinpsyatcoBsentratien tifhe fpalfprmaulaiensyd thaip¥ediones t ake/ s
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In the formulations of the present invention, particularly dip wash formulations it
1s preferred that the spinosyn compound and the macrocyclic lactone compound are each
present in a concentration of about 500ppm or less. More typically, each are present in a

25 concentration of about 400ppm or less. Also typically, each are present in a concentration
of about 300ppm or less, more typically 200ppm or less, even more typically 100ppm or
less, most typically S50ppm or less.

Best Mode and Other Modes of Performing the Invention

Preparation of the preferred formulations of the present invention can be made

30 by conventional processes, several examples of which are found below. The preferred
process for preparing a spinosad and ivermectin combination of the present invention is to
either co-formulate the combination or formulate each of the compounds separately then
combine them together. The compounds could even exist in the combination as separate

phases. For example, one active compound of the synergistic composition could be in



present in a concentration of about 500ppmor |ess. Mre typically, each
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macrocyel i foteREdtBAREn Ba¥Ge@e®r i Mary effect on the insect nervous system by
activating inhibitory glutamate receptors, while spinosyns primarily

activate the ni cbh¢ magrocydistlg¢tenns|hiave apeiceasy effection the gnseet nea pusfEseBAYsi ng
hyper acti vj . i . cvelic.. .
et ones nigiKalhe BEUIERE BhudiREREpiors) Ahdle SABSRE BEinRIth, IRRRRCHE Hcipic ot o

chl ori de chatyleidink mecptdns opodeat aenmnes cauGhig/iperangvignof néurbndsorijowever,

neuro-transmtter. It iis therefore possible that n. conbi ned spi.nosyns
o ot ooBhishmops o g yEl o Ra 8 el el o R BR A R SRty

| eadi ngo t 0a@fl (EABA ) ght@cHIERCEhatinel § &1 MEUEp S BELEABNGAB AVBYInG dREnkiBlt&lyat ed
to the primary effect of either spinaosyns

neuro-transmitter. It is therefore possible that W%{an combined spinosyns and macrocyclic
lactones have a synergistic effect on the GABA receptor leading to effects in an insect’s
nervous system which would be unrelated to the primary effect of either spinosyns or
macrocyclic lactones. The aim of these studies was to test the hypothesis in Phthiraptera,

25 Siphonaptera and Acarina pests of veterinary importance.
The following examples illustrate the surprising result that synergy occurs when
a spinosyn and a macrocyclic lactone are given together to an animal pest in such a way
that the chemicals are ingested or present systemically in the pest. Surprisingly, this
effect is not observed in in vitro assays which rely on contact such as treated paper or
30 transient immersion in treated solutions. It is contemplated that this difference is related
to the mechanisms of action and the nature of both chemicals which have low vapour

pressure and do not readily cross the cuticle of arthropods.
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macrocyclic | actones. The aim of these studies was to test the hypothesis
in Phthiraptera, 25 Siphonaptera and Acarina pests of veterinary

i mpor t ancwo o3loeb®l | owi ng exanples illustrate the surprisipag/Am@soitest hat
synergy occurs when a spinosyn and a mggrocyclic |actone are given
together to an aninmal pest in such a way that the chem cals are ingested
or present systemcally in the pest. Surprisingly, this effect is not
observed i Examplé1ro assays which rely on contact such as treated paper or
30 transient {mrersion jn treated solutions. It is contenpl at.ed that this
di £ 1 er ence B-¥16FR pspRto ingextigate-Resible SErsi herwesh ShiROAAANAAYShmectin oot r
chem cal s yé.ch have | ow vapour pressure and do not readily cross the
cuticle of arthropods. 35 WO 03/024223 PCT/ AU01/ 01169 23 Exanple 1

| n-vi tro adeigreals andiMotheds gat e possi bl e synergi sm bet ween spi nosad and

Thompeoh (Jaust  ERrE@CnE0E o BRE MEHENR AR S Sag o PRSI0 V.0

to feed onofjdoxiid kdveap @jovcdrioi ed ont gonndghapremdpmad comtaimoent raigeors of

spinosad or _ivernmectin for 48 hour. Mytality i essed after 48 hours
and Looo vartseSIEms phrmiRtrefr B RL R bhY. PR ISRt e R oo
concentr at pfh 1AE905 phlNes aldt@minedebyesbbin @athsik/ 2,Lidé Arargpdéed of thdra.(9090.
In addition lice to are exposed to 1:1, 1:;4 4:&, Qé\fl an(Fjj 1:9 04), i nations
of each chepRceairatgnl seinesrd QrdFRIBIENMIIDH20H4 SR HERA theefAg L #ddiiian lise of
the LC0. TheeqRibreh af1,9eneral iZednli nealnmidelofs fo? eallY (hEniRE WA cach

bi nom al data using the logistic link function is used for an anal ysis of
t he treat meencenrdigpf ciigroicahldingd Factwstdiiee €9 ose- r esponse lines (on the
| ogarithm c dose f ! I 00] i Th

response |ines a?@gﬁgggdﬁgﬁﬁﬁggpg%pg épg#??%§§§°§$8$ %g%%@@?ﬁg¥?8%gﬁﬁ@
assum ng i tieelpeiste ink damidtion isnskdcfonaaraaalysis tolfi thd ereatrhéent aryupsb SBievadilysis

Results There i s significant. potentjation.jn.mst of the conbinati.ons
Losted: Porbiniie: Aof-resstg 1B, (Op hduREubPir ity SOy G4F fHCH o

spi nosad: tyabiRGE. nrhe@ﬁp?ésgéﬁs\éein@(mls&i f3aRedictonb effchc RS FRAY chmbim@anact of
lice Materials and Methods 25 G oups of 4 x 10-13 lice are exposed to a

range of caseBing Bdensaderiaciigs adswampared witkethgwEiqagy ehseevadt on squares in
petri dishes. Mrtality is assessed after 18 hours and

Results
There is significant potentiation in most of the combinations tested. Potentiation

20  is most pronounced using 4:1 and 9:1 ratios of spinosad: ivermectin.

Comparative Example
Paper contact assay in respect of lice
Materials and Methods

25 Groups of 4 x 10-13 lice are exposed to a range of concentrations of spinosad or
ivermectin on cotton squares in petri dishes. Mortality is assessed after 18 hours and
LC90 values are determined by probit analysis. Lice are exposed to the LC90
concentration of spinosad or ivermectin and 1/2, 1/4 and 1/8 of the LC90. In addition lice
are exposed to 1:1, 1:4, 4:1, 9:1 and 1:9 combinations of each chemical with each

30  concentration of chemical being a fraction of the LC90.

Results
All efficacy estimates for the combinations in groups are less than those
predicted under independent action, i.¢. there is no evidence of synergism.
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LCI0 val ues are determ ned by probit analysis. Lice are exposed to the LC90
concentration of spinosad or ivernectin and 1/2, 1/4 and 1/8 of the LC90.

I n additiwo oBioge223 are exposed to 1:1, 1:4, 4:1, 9:1 and lr@Tcambin&di ons of
each chem cal with each 30 concentratigy of chemical being a fraction of
the LC90. Results Al efficacy estimates for the conbinations in groups are
| ess than those predicted under independent action, i.e. there is no

evi dence oDisusssrgi sm 35 WO 03/ 024223 PCT/ AU01/ 01169 24 Discussion The
negative result 15[} t he paper c.onhact assa?/ coné)ar ed to,the in%esti on _assay
supports the hypdbhaesalve esuligthe PRRGT ORfagt AiTeY CHEPHFLLR MG RES Pt dal | y

to the pestugpofts tHOiypbihest tHAR bbB cheMmitals rhudba PRdsentéd kystathichldy @ﬁﬁé?&t tfex
i nvesti gat e synergi sm between spinosad and ivernectin in fleas |

ARTI FI Cl ALPNEVBRAREO SYTEM FOR ADULT FLEAS. Materials and Met hods 10 The
artificial menbrane system (artificial dog) devised by Wade and Georgi (J
Med Entonol 1988; 25:186-190) allows adult fleas to feed on blood and is
suitabl e t Exandpleet the effect of system c insecticides. Goups of 25 fleas
are allowed to feed on. citrated bl ood, containin range of .congentrations
o *spi nosaln Sr SERrCdnteshiRte3neighis bERYRsR sRmor pid BEmetad WAFE, 0
hours and HQPRTHACUEE MEVIBRANES YISTEM 60IR ADSIANBLEASS. Fl eas are exposed
to the LC90Q conﬁ:entrati on of spinosad or ivermectin and 1/2, 1/4 and 1/8
of the LcoMatgriplsandMeads | eas are exposed to 1:1, 1:4, 4:1, 9:1 and 1:9

conbi ngfions of ¢RCHBFRBMnfAMbriMd sf}/_ls_%%i?thxﬁf?élél%g!) Aelio8d 8 WaRNMMAGRS (9 a

fraction of the LC90. 20 Results ‘There is significant potentiation in nost
of the conMedalintong! 1988 @4:13Pot98hellaws edult flsamrissteedroondoed ead isswgble: v and

9:1 ratios ] ol Bectin,: .. LﬁR%/ I \
Mat eri al s g% tl\}@% %g%gtd%%% %@Edhg&g?lhg’-é@aﬂ e ﬁgleg%gg I\gg) -rllitqc?rrgeleg%él%;
23: 651- 654¢itrated hisedl .cont@ninga mhgd0f fcbentrai maeofaspnedall oweryetnoectiaefdr @4
| arval rearin i um cont ai ni ar e of .concentrations of i nosad or
vermect | nhp?. AV Sartered 4adend e AidddrEpangt \eftimiled Y BRER
15 analysis. Fleas are exposed to the LC90 concentration of spinosad or ivermectin and 1/2,
1/4 and 1/8 of the LC90. In addition fleas are exposed to 1:1, 1:4, 4:1, 9:1 and 1:9

combinations of each chemical with each concentration of chemical being a fraction of
the LC90.

20  Results
There is significant potentiation in most of the combinations tested. Potentiation

is most pronounced using 4:1 and 9:1 ratios of spinosad: ivermectin.

II) FLEA LARVAE FEEDING STUDY
25 Materials and Methods
The methods of El-Gazzar et al (J Med Entomol 1986; 23:651-654) are used.

Groups of 50 flea larvae are allowed to feed on larval rearing medium containing a range

of concentrations of spinosad or ivermectin for 4 weeks. After 4 weeks the number of
live emerged adults, cocoons and dead pupae are counted. Larval mortality is assessed
30 and LC90 values determined by probit analysis. Larvae are exposed to the LC90
concentration of spinosad or ivermectin and 1/2, 1/4 and 1/8 of the LC90. In addition
larvae are exposed to 1:1, 1:4, 4:1, 9:1 and 1:9 combinations of each chemical with each

concentration of chemical being a fraction of the LC90.
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live emerged adults, cocoons and dead pupae are counted. Larval nortality
is assessed 30 and LCO90 val ues determ ned by probit analysis. Larvae are
exposed twotoh®242¢90 concentration of spinosad or ivernecrca/Adndole?, 1/4
and 1/8 of the LC90. In addition |arvagsare exposed to 1:1, 1:4, 4:1, 9:1
and 1:9 conbi nati ons of each chemi cal with each concentration of chem cal
being a fraction of the LC90. 35 WD 03/024223 PCT/ AU01/ 01169 25 Results
There is sRegsilfsi cant potentiation in nost of the combinations tested.

Exanple 3 5 In vitro assa S to investigate r m between spi nosad and
ivermectin in callr@?rgls e %awmw;&@l YZ&’%%\I %’i’ﬁhﬁ Wterials and

Met hods The | arval imersion test described by Sabati n|, Kenp and ot hers
(Vet Parasitol io 2001; 95:53-62) is used except that |arvae are

desi ccat edExampie3 hours first to induce them to inbibe the i mersion

liqui d wheg, fiIBhLS gis t(@]ﬂ%‘gﬁgzﬂfe il sglﬁ{)\b%ﬁy@ernes&]dmﬁsﬁgi i\’%rmleét%“ug?attle
containing a range concentratron Spi nos ivernectinin

m nutes tthieks transfered to paper packets. Mirtality is assessed after 24
hours and mﬁg{g{ ] probit analysis. Tick |arvae are
exposed tob&?@RY @@ﬁgﬂlﬁl 15 spinosad or ivernmectin and 1/2, 1/4
and 1/ 8 of MaeialsCd.Méthodgldi tion | arvae are exposed to 1:1, 1:4, 4:1, 9:1
and 1:9 conbinatj| Onfa of _each, cheni cal ch concentration of chen cal

being a fractionlbf Pﬁelfﬂ@gﬁloﬁégﬂeﬁ@beé%‘ ﬁ“t€“1 Bergp gad piteE epBerte/at i on

i n_nosty, of >pde 9§ 3ATY) ?%’st ﬁs‘éa%x&e?? Efﬁ@'lanpdéta%‘aés?éch&ﬂ fml P‘Q H&ﬁ& iR RNRUNGEHemST NG
4:1 and 9:1 ratios o sSpi nosa ivernmectin. 11) NJECTI ON STUDY.

Mat eri al s tnintNee Higdsnasing biqpidewher gemensed k@rcaarpe qf r§10@dtnede wietimmgersed in

mecrolitr eq

"yt ng andnfidils S B0 PhnboBPERRHANE ofShins Bl ORLh ERIDA e

for exanpl theBataasferad tarphptepaeketye tMéldalag i aﬂses%@dﬂ:hfteﬁm h3us 20y 2000 vahsssd t o

cal cul ate es. Adul ts iinjected with the 0.concentrati on. of
o Pasan ofiPuraL Y ot anaysis T bittres s bOseioBg P CSR AT EER S t s

are i nject giinekdd o iverrhedtin id41/241/3.an8:118 8ne LD 0C aRtidaR{on QRS a® hreeik ?Bsed

chem cal with each concentration of chemcal being a fraction of the LC90.
to 1:1, 1:4, 4:1, 9:1 and 1:9 combinations of each chemical with each concentration of

chemical being a fraction of the LC90.

Results
20 There is significant potentiation in most of the combinations tested. Potentiation

is most pronounced using 4:1 and 9:1 ratios of spinosad: ivermectin.

II) ADULT INJECTION STUDY.
Materials and Methods

25 Adult engorged ticks are injected with 2 microlitres of a range of concentrations
of spinosad or ivermectin. Egg laying and larval hatch data are collected according to
standard methods — for example Sabatini and Kemp (Vet Parasitol 2001; 95:53-620) and
used to calculate LC90 values. Adults are injected with the LC90 concentration of
spinosad or ivermectin and 1/2, 1/4 and 1/8 of the LC90. In addition adults are injected

30 with 1:1, 1:4, 4:1, 9:1 and 1:9 combinations of each chemical with each concentration of

chemical being a fraction of the LC90.

Results
There is significant potentiation in most of the combinations tested, especially

35 the 4:1 and 9:1 spinosad:ivermectin ratios.



Results There is significant potentiation in nost of the conbinations
tested, especially 35 the 4:1 and 9:1 spinosad:ivernectin ratios. WO

03/ 024223WB@%hA23/ 01169 26 Conparative exanple Tick | aPcalAtuomorenssi on

wi t hout inbibing of imersion fluid Theskarval inmersion test described by
Sabatini, Kenp and others (Vet Parasitol 5 2001; 95:53-62) is used. G oups
of 500 larvae are immersed in liquids containing a range of concentrations
of spinosad or ivernectin for 20 m nutes then transferred to paper

packets. tality following i Mmersion is assessed after 24 hours and LC90
val ues de é’mﬂaﬁ@ﬁv%ﬁ?‘aﬂﬂﬁ‘ it analysis. Tick larvae are exposed to the LC90
concent r at Tk RfvalMinit@siafl vithouY @nmBBEhg Of inlifersion idid4 and 1/8 of the LCOO0.
In addition | arvae are exposed 10 to 1: 1:4 : 9:1 and 1:9

. . 1:1 , . 401, .
conbi nations of &hekrehaRmeEIonfestflesetied byriabain K emp apd otherrdfet Braséding a
fraction o h Ay I b ONS NHOrdrSa; r for
bot 1 compocils PSErT A CRadhs( a0 I pRORE kel oB e e ARE SR,
t hose pr edptcerrentratamsi ofdsppeasde or isierieghn ifore 20 mingtes then manefeirdd ne @apdr

potentiatiQn, s :Qne.lhe tiy esul far t.enti at i i-n_t.he
assay wher gaclke iblﬁ/#%égg' Oélé)tw %ﬁgg‘guﬁ{ Sl%bgsdgségsts%%taﬁgrcggrhocl:%srr%}é(; 2‘3: 9|toovthf‘llees
posi tive evdétdenmaed of fpobienhaladis. oTivihé&reae aeveposedbiobibe tIa3I0 cadentrtidrpgror t s

t he hypot hesis that both, chenjca t be presented systemically to the
oke For | BOTSHIREY BRI Becle | 3800 08 05530 Hepialiow o teere oxposcd

Exanpl g ofo $1i Nasad ivvebAR Gl SonsyiAfidHs DificacH SRdmmikat WRRSadlP corfc@AtdtRn of
Pht hiraptera, Siphonaptera and Acarina pests 5 Exanple 4 Pour-on

f or mul at i ophamyg dgingr fsacgion of silfe¥ad 20 Ivermectin 5 10 anti oxi dant such
as BHT 0.5 Crodanmol |PM 15

Results
A dose response relationship is observed for both compounds. Efficacy
15 estimates for the combinations are less than those predicted under independent action i.e.

there is no evidence of potentiation.

Discussion
The negative results for potentiation in the assay where imbibing of test medium
20 does not occur compared to the positive evidence of potentiation where larvae imbibe test
medium supports the hypothesis that both chemicals must be presented systemically to

the ticks for potentiation to occur.
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Crodamol OSU 15 Crodanpol OP to 100% 15 The fornulation is applied to the
dorsal mdline of animals fromthe poll to the base of the tail using an
applicatowpoasuabdiy a self filling dosing gun with a nozzlPeTtAwoldispense a
narrow or wide band or lines of formlathon along the back. The formulation
is applied at 0.2 nL per kilogram body weight. Alternatively a set vol une
is applied to each bodyweight class - eg for sheep 10 nL for animals | ess
than 30 kg, 15 for animals 31 20 - 50 kg and 20 M for animals 51+ kg.

Sheep and ot per,_ fi i i | . tre L4l hour s
of shearing ﬁ(qmﬂ?égc‘gf gg!ﬁpg%&l&%%éig?%ﬂb%r@ﬁﬁ? &WP&&@S %éo g/ L
spi nosad, 5 g/L gostrold®PhthiraptecapSiphoraptercaandhAcarinanpestso fine
particles using a bead mll. % w Spinosad 2 Ilvernectin 0.5 Propyl ene
gl ycol 10 30 Surfactant eg Pluronic P123 2 M neral thickener eg Veegum 2
Xant hum gug, & pﬁnpdopol 23 0.2 Antimcrobial eg Agent Dowicil 75 0.2

Anti foam Agent "eg Antifoam C 0.1 35 Water deionised to 100% WO 03/ 024223
PCT/ AU01/ ORG@9n f28nillagoisuspensi on concentrate (SC) is diluted 1:1000 in

wat er and psed totfill a bath or dip.m;pﬁ chemical is applied to aninals
by innersith?r AISAS Al t ernativel y a sho dip or jetting race can be used
to wet ani 8pingsddo the skin. Sheep can beotreated by using a 5 hand jetting
wand to pupp the diluted chemcals into the wool. For wound dressings the
di | uted chbBiffB8§¥l can be poured into a wound. A nunber of ani mal species
can be }reglgiidYseai0@pPrayed w th dig4ited product to control

Pht hi raptera, Siphonaptera and Acarina pests that plague donestic ani mals.
10 Exanpl eCeodamel &iNi abl e concentrate 205g/ L spinosad, 5 g/L ivermectin The

active cheaﬂ&ggﬁ%lé%%lground into fine paisticles using a bead mll. %W w
Spi nosad 2
Crodamol OP to 100%
15 The formulation is applied to the dorsal midline of animals from the poll to the

base of the tail using an applicator, usually a self filling dosing gun with a nozzle to
dispense a narrow or wide band or lines of formulation along the back. The formulation
is applied at 0.2 mL per kilogram body weight. Alternatively a set volume 1s applied to
each bodyweight class - eg for sheep 10 mL for animals less than 30 kg, 15 for animals 31
20 - 50 kg and 20 ml for animals 51+ kg. Sheep and other fibre producing animals should be

treated within 24 hours of shearing or fibre collection.

Example S
Suspension concentrate, 20 g/L spinosad, 5 g/L ivermectin

25 The active chemicals are ground into fine particles using a bead mill.

Yow/w

Spinosad 2
Ivermectin 0.5
Propylene glycol 10

30 Surfactant eg Pluronic P123 2
Mineral thickener eg Veegum 2
Xanthum gum eg Rhodopol 23 0.2
Antimicrobial eg Agent Dowicil 75 0.2
Antifoam Agent eg Antifoam C 0.1

35 Water deionised to 100%



15 lvernectin 0.5 Antioxidant eg BHT 0.5 10% of a blend of ionic and non
ionic surfactants For exanple Toxinul 3453F 6.8 Toxi mul 3454FA 3.2 20
Aromat i ¢ Wodsozeebon sol vent For exanpl e Sol vesso 150 to @CTaAwWwd0HsThe

emul sifiable concentrate (EC) is diluteggl: 1000 in water and used to fill a
bath or dip. The chemcal is applied to animals by imersing them
Alternatively a 25 shower dip or jetting race can be used to wet ani mals
to the skin. Sheep can be treated by using a hand jetting wand to punp the

diluted chem cals into the wool u the diluyte cal s
can be poured i nflbe SRS CORCGHTHS e(%cgo ‘Qﬂit‘?ﬁiallr ?‘i@ 18%@ %‘gtottﬂéﬁg@tgl

bei ng sprayegipWi 1 dhemitdais HpAddes ahithaloby riherdd hhéxﬂptﬂlﬁ@natﬁle[}h@@l&m@r a
and Acari na pests t hat pl ague donestic animals. 30 Exanple 7 Oral tabl et

for mul at i ofiPfasjettBgERCE 631 Be vy ity Webanimalydo fhe Tifh| Sheep cAly P@éﬁe@ﬁ‘{l byyrRga Core
tabl et 35 Spinesad vArg té!\gu&g/tﬂgéﬁ%er %ﬂ%&f@MtQHeG\%0012%o'rwuﬁx‘&‘<a}ésemnge

Bi ndi ng agent "eg Povid Bin si ntegrating agent, eg Sodi Um starch
gl ycol | at edidged ¢hemricalsiean gpaviseshiotd awoend ah atmbgr 0®n@o@1tsmges @inlbe tfeatedi ng

gggm %d r @%%%g%ﬁ% ”@W}nl' (ﬁl@kedu lrgéu { %o FO tro?%’ththcfraﬁ%rﬁ, eSq?}%n\éﬁgl%r | gn d,4 A%acr:lonlgo?_{) 0

pests that plague domestic animals.

10 Example 6
Emulsifiable concentrate 20 g/L spinosad, 5 g/L ivermectin

The active chemicals are ground into fine particles using a bead mill.

Y%w/w

Spinosad 2

15 Ivermectin 0.5
Antioxidant eg BHT 0.5
10% of a blend of ionic and non ionic surfactants
For example Toximul 3453F 6.8
Toximul 3454FA 3.2

20  Aromatic hydrocarbon solvent
For example Solvesso 150 to give 100%

The emulsifiable concentrate (EC) is diluted 1:1000 in water and used to fill a
bath or dip. The chemical is applied to animals by immersing them. Alternatively a
25 shower dip or jetting race can be used to wet animals to the skin. Sheep can be treated by
using a hand jetting wand to pump the diluted chemicals into the wool. For wound
dressings the diluted chemicals can be poured into a wound. A number of animal species
can be treated by being sprayed with diluted product to control Phthiraptera, Siphonaptera
and Acarina pests that plague domestic animals.
30
Example 7
Oral tablet formulation for dogs for a 20 kg dog, 500 mg tablet.
Ingredients g/kg
Core tablet
35 Spinosad 400



15 lvernectin 20 Sol vent eg propyl ene glycol 350 Solvent eg gl ycerol
formol 500 Preservative 0.1 Antioxidant 0.1 20 Exanple 9 Bait

formul at iwo oBogresli ent g/ kg Spinosad 0.1 25 lvernectin @CORUGI/OwWse dried
bovi ne bl ood 100 Gound dried dog food,400 Yeast 1 Preservative 0.01 30
Vermculite 500 WO 03/ 024223 PCT/ AU01/ 01169 30 Cdainms 1. A systemcally
active conposition for controlling or eradicating Phthiraptera,

Si phonapt ehermedinAcar i na pests, conprising a synergistic conb#éfiati on of at
| east one _A83543 conpound.and at | east one nacrocyclic |lactoge. 5 2. The
active conB%ﬁ‘Eg Fhs ft"ﬁulg Vﬁ’iﬂ’ei n claim1 wherein the ratio of 9%83543

conpound: NB&idenieintépratigtapest, £g SodivnhQafchRgRolite 1000: 1 to 1:1000 w w. 3.
The active_conposition as clained in claiml1l wherein the ratig of A83543
conpound: nkEPEHRPEES ¢ | Megesfaim stepidtet he range of 10:1 to 1:10 Ww. 4. The
active gonposition as claimed in claim1 wherein said A83543 conpound is
10 selected fromthe group consisting of any spinosyn conpound and salts
t her eof , afdating mi xture of any two or nore spinosyn conmpounds i ncl uding

spi nosad. B, T ti Ltion imed in claim1l whergin said
macrocycl i glhlnafg olng ag%/ﬁs% P@éﬁ?@%é@yﬁ){ngmﬁ%g@%%up consi sting of 5?ver mectin,

abanecti n, Phavtiiseeegi n dgeerin avermectin Al b, avernectin A2a, adernmectin A2b,
avernectin Bé)a, avernectin Bib, 15 avernectin B2a, avernectin &Zb,
0 BF%FQE n. 6. The

noxi dect i n,C tin, selanectin, eprinonectin and ml berry@

active gonposition as clainmed in claim21 wherein said A83543 conpound is

spi nosad and said macrocyclic |lactone is ivernectin.
Example 8

Injection Formulation
Ingredients g/L
Spinosad 100
15 Ivermectin 20
Solvent eg propylene glycol 350
Solvent eg glycerol formol 500
Preservative 0.1
Antioxidant 0.1
20
Example 9
Bait formulation
Ingredient g/kg
Spinosad 0.1
25 Ivermectin 0.05
Ground dried bovine blood 100
Ground dried dog food 400
Yeast 1
Preservative 0.01

30  Vermiculite 500



7. The active conposition as clainmed in claim1l wherein said pests are
present in 20 donestic animals. 8. A fornulation for controlling or

er adi cat iwg@ oBloe4223 apt era, Si phonaptera and Acarina pestsPCh/Adpmesish c
animals, said formulation including an gffective anount of a systemcally
active conposition as clainmed in claim1l and an acceptable carrier, diluent
or excipient. 25 9. The fornulation as clained in claim8 wherein the
active conptaintsi on is present in the fornulation in a concentration of

about 0. 1-40% wei, ght voI The f.ornul ati on aim8
Sherei n thl for i SteBReAll tstdeispbasiibhiiot SpuEPILEE of P sieine Sttt
ani mal s.  18iphdhptérorand| Aédrida FstsC bapBéing @ Sindigtid Whedigitidnt beaf RagdmRt | on
is parenteral |§3’3C‘F 30 admini stered to one or nore domestic aninmals. 12. The

f or mul at i oASas4keomnawnd pRd al lgastope MAEPEYHICdG!NS or nul ation is external |y
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8. A formulation for controlling or eradicating Phthiraptera, Siphonaptera and
Acarina pests in domestic animals, said formulation including an effective amount of a
systemically active composition as claimed in claim 1 and an acceptable carrier, diluent
or excipient.
5 9. The formulation as claimed in claim 8 wherein the active composition is present
in the formulation in a concentration of about 0.1-40% weight/volume.
10. The formulation as claimed in claim 8 wherein the formulation is orally
administered to one or more domestic animals.
11. The formulation as claimed in claim 8 wherein the formulation is parenterally
30  administered to one or more domestic animals.
12. The formulation as claimed in claim 8 wherein said formulation is externally
applied to one or more domestic animals.
13. The formulation as claimed in claim 8 wherein said formulation is a topical
formulation for applying to domestic animals, said topical formulation being selected

35 from the group consisting of spot-ons, pour ons, sprays, dips, dusts, lotions, gels,
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16. A bait formulation for controlling or eradicating Phthiraptera, Siphonaptera and
Acarina pests, said formulation including an effective amount of a systemically active

10 composition as claimed in claim 1 and an acceptable carrier, diluent or excipient.

17. A method of controlling or preventing Phthiraptera, Siphonaptera and Acarina
pests in domestic animals, said method including the external application of an effective
amount of an active composition as claimed in claim 1 or of a formulation as claimed in
claim 8 to at least a localised area of the external surface of said animal.

15 18. A method of controlling or preventing Phthiraptera, Siphonaptera and Acarina
pests, said method including the administration of an effective amount of an active
composition as claimed in claim 1 or of a formulation as claimed in claim 8 or claim 16 to
said pests.

19. A method of controlling or preventing Phthiraptera, Siphonaptera and Acarina

20 pests in domestic animals, said method including the oral administration of an effective
amount of an active composition as claimed in claim 1 or of a formulation as claimed in
claim 8 to said animals.

20. A method of controlling or preventing Phthiraptera, Siphonaptera and Acarina
pests in domestic animals, said method including the parenteral administration of an

25 effective amount of an active composition as claimed in claim 1 or of a formulation as
claimed in claim 8 to said animals.

21. Use of an active composition as claimed in claim 1 for the manufacture of a
medicament for preventing or controlling Phthiraptera, Siphonaptera and Acarina pests in
domestic animals.

30 22, Use of an active composition as claimed in claim 1 for the manufacture of a bait
formulation for preventing or controlling Phthiraptera, Siphonaptera and Acarina pests.
23. An active composition as claimed in claim 1 or a formulation as claimed in claim
8 when used for preventing or controlling Phthiraptera, Siphonaptera and Acarina pests in

domesticanimals.



