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g {57) Abstract: The present invention relates to an active composition for controlling or eradicating Phthiraptera, Siphonaptera and
“~~. Acarina Pests, typically in domestic animals, comprising a synergistic combination of at least one A83543 compound and at least !
one macrocyclic lactone. The invention also relates to the use of the active composition in pesticidal formulations, the formulations :
themselves and to the various applications of those formulations as pesticides, specifically in controlling all species of Phthiraptera,
Siphonaptera and Acarina pests, typically in domestic animals. Such applications include the control of such external Phthiraptera,
Siphonaptera and Acarina pests in domestic animals including but not limited to sheep, cattle, poultry, pigs, goats, camelids, horses, :
dogs and cats. : : i




14 March 2006 | PESTI Cl DAL FORMJLATI ONS Technical Field T, Qﬁmgﬂﬁ%gnt
I nvention relates to conbinati ons of pesticidally active conpoun

suitable for use as active agents in pesticidal formulations, the

formul ati-ons thenselves s and to the various applications of t hose
formul ati ons as pesticides, specifically in controlling Phthiraptera,

Si phonaptera and Acarina pests. Such appli.cations include the control of
such external 1 hthiraptera, Siphonapte7a and Acarina, pests in donestic
animals including but not limted tojsheep, cattle, poultry, pigs, goats,

canel i ds, horses, dogs and househol d and rural
applications of such foerE?Tgﬂ§ﬁLa§9@¢'bﬁgﬁ§| s such pests. Backgro’und
of the Invention Historically, fhg.qHiSfERRE damage to donestic animals and
crops has been caused and- contlnuesgéo be caused gosts such as insects,
fungi, nemat odesThgrirser dvaesrelatey fpscompinations, ¢f @Eﬂ"gi‘]lyya" VCHPBRUEE a cause for
conc;ar? ?s thﬁ;eblamﬁutsm aﬁfﬁshgtaﬂ}lmmbﬂmal(ﬁnnﬂhﬁom malformuggmmtgaelmrrf an(ilcy f
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I nsects are consli /'or donestic

ani mal's, tr &g wﬂaaﬁllﬁ?ﬁaﬁﬁﬁ mﬁn@a@qa@mts diuehomplisationggipalyde 89 cr ops,
.-objects and %Mu!dp&fwcﬁ&@&mpmm@sghénqmi@@ﬂc@mﬂps@& mabmmmmst ies. It is

estimated- that en sses resul frominsect
presence. 20" rﬁB’ﬁ’@ E‘fqo‘%lj‘m’%che%‘fa@% Po!ﬂ@ Y B B ﬁ@clédsdw}%m?g rPeUl tural worth
such as- sheepats.@awell ®, the Hooselndiand gz taeplicatipiy ot auvll Ketidetions i wbnirolrf's and
nonogastrics &5?%@ nost invariably subject t.o the activity of pests

i ncl udi ng 1 nsec acarides, aoarina, siphonaptcra, phthiraptera, anoplura
and nal | ophaga. External paraadkgmndbtmewehhmks lice and fleas irritate
the animals an a 1.G,. | ual ity hide,
wool or sheep S%h%@rﬂg@ H§§;e§§§9&lﬁﬂ%ecm dg}Ee%t}clté?"slﬁsaﬁl}e B?é uhgégegr?%lsﬁt gain and
even death asnmvl@gwtqbe@qurbémaiﬁs %mwrﬁwwmﬁw@m@h@sasu tes. The

| osses resul tsags Jaﬁi@mﬂyrtw&nasaasbsmhotmmlmdreaw‘ﬁ&&mﬂde&e@&aﬁ are al so
enonnous. In,fact, iInse s of nore than

SR U oo RS Skl R SRRl Ao aRBalenish aroRReY e munbor's
-of human -dealhef fwccsarswusideyd mtsth@t@emmmﬂue@d/m dggdiesrimizh as mal ari a

~and | ynphat i guidginl 3@ kSma 284 plant diseases, destroy crops, objecls and strictures and
' compete for food and ofher necessitios. 1t is estimated that enotmous agriculfural losses

result worldwide from inseot presence. ‘

0 Domestic animals which include avimals of agricultwral worth such as sheep, catile,
horses, goats, pigs and other mminants and monogastrics are almost invariably subject to
the activity of pests including inscots, acarides, acarina, siphonaptcra, phthirapters,
anoplura and mallophaga. External parasites such as ticks, lice and fleas imritate the
animals and can canss econornic loss in the form of poor quality hide, wool or sheep skin,

25 poor quality meat/tissue, reduced weight gain and even dcath 25 a resuit of the animal
carrying barmful parasites, ' .

The losses resulling from insect caused human and animz) diseases are also

enormous. In fact, inseels are considered to be the carriers of morc thap 250 viruses

- which are pathogens of humaps and higher animals. The numbers of hwnan deaths

w  cawsed by mosquito transmitted diseases such as malaris and Iymphatic filariasis are

- huge. Flies also transmit humen and animal related discases such as trachoma,
trypanosomiasis and river blindness.
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huge. Flies also transmt human and ani mal rel ated diseasE@%%%%%oﬁ;
trachoma, trypanosom asis and river blindness. AMENDED S rch 2006
la Howover, out of the nearly one mllion species of artbropads which
includes lice, ticks, flies and m xes, only a snall percentage require the
application of control neasures. To date, the primary nmethod for
controlling insects and other pests, particularly in respect AMENDED SH 14"
March 2006 WD 03/ 024223 PCT/.AUDI/ 01169 2 of donestic animals (such as
sheep, cattle, goats, horses and hogs)uhas been by the application of .
synthetic chemc h there are
a%/ | east 35, 000 oggﬁluhf&gﬁ éimglr 1&%% mﬁ%%&%ﬁuﬁ%ﬁ%ﬁem cals as
the active | Hgecsan @tﬂmw%wtwrmwmshwmp&mwmwmr obi al's,,

| arvi ci des, i mseds, ite piRsry method0d coRlullEll PiSects 2t dihelfifis, Patculing i tbped ant s, The
extensi ve use of chem cal insecticides since the 1940s has resulted in a

| arge  nunmber of problens including w despread insect resistance, energence
of secondary pests, hazards to human and aninmal health as well as '
detrinmental effects on fish and birds, environnental pollution and the

i ncreasi ng econom c costs of new insecticides. to Many insect species have
devel oped resistance to the action of specific insecticides so as to
necessitate changes in contral practices. There is an ever-w dening pool

of insect pests which are devel oping nultiple resistance. The resistance
genes having | engthy persistence in insect genones which preclude
successful reuse of an insecticide to control an insect population wth
resi stant genes. is Pesticide/insecticide residues and their consequenti al
many potential human, animal and’'environmental risks are also seen as one
of the major problens resulting from chem cal usage, particularly those
formul ati ons containing active agents which include organophosphates or
synthetic pyrethroids. Wth the exception of microbial insecticides,




“nearly all pesticides result in residues of various chem ‘iﬂﬁmﬁ‘%ﬂ their
degradati on products 20 or netabolites which may be present I'n e?ect abl e
anounts (ppb to ppm in food despite food processing. Tissue/ neat residues
are -al so a maj or concern when considering use of insecticides on farm
ani mal's. Web3é42tal hunman ri sks fromthe use of such | PEFAUEIEEs | ncl ude
acute toxic reactions to the insectigide such as poisoning, skin and eye
irritations, as well as possible 25 long termeffects such as cancer,
birth defects, and reproductive disorders. Acute inhalation toxicity as
wel | as dexf riemegisraimals (swah a8 sheeps eattliotsonis. karsesiand dioghlchasthgemay dbdds i n
humans may, | , e ta . ' limted
peri od of pfiABrt SRl bR R TAOMRe' B R ERAR Pk T
pyr et hr oi deastadbl00(B doromipted opdstis th ataductahwarldwidee with minemicpls uasethe i agtive
I nsecti ci .oF Muleatsl ons. L trol lice .and.,fli . particul.agly on
sheep, ar 3?%5%{1816%}"@ ﬁ)g’ F%lc{dg I%rgl)‘iﬂlr?%sl ge ugff %étll SI(()“dotb @llsf ﬁazwﬁprersanmgeglf)cgéegt or who
appl i ess t hxaimal fpgasivides and dishifectanss. or oper at ors who handl e bot h pesti ci de

concentrates and the l.arger .vol unes of. .pesti ci,d luted for. use, is a
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poi soning affecti-ng . the nervous system Accordin I nsect and_ ot her pest

Ly,
~control® has beeMaBoigRet fRscise avs é’@i"%%i’eﬁmffi?Stalﬁcﬁo% dbec |agtiony ef saecifignce on

i nsecti ci GascRMKs ONab IocdsfifieUbigdt FAGNAN RhctRlY I TIRABRE ler-widgiMs econonic
I nsect and pest control (integrated pest nmanagenent). The application of

mi croobi al Pedinefrigrect pesighbish i develppingemltiplacreyansy. pichisgeiARcesisars as
viruses, tﬂ@ﬁﬁf'iéngt’hy dJﬁ: %Gégcfﬂ{jixﬂéé%t fidtfies. hich ?ééﬁlﬂ%%%&%ﬁa%ﬁbenaf%nom al

i nsecticides are h y selective Tor insect pests and do not |eave toxic
resi dues. indestiside to contrelaniseetabpelitionrvgthordistintigencar e not  without their

probl e such 3 Al £ F 1 | | yi | ﬁ? SN t he
~natural io eneanlf/ef %%%gg#?%}l%lugeteségéesnfl@p%#aéragseeag?né@ ) ﬁ%‘{r‘}t}}a{]%}g%n 'al so have
t he di sadwsintabapd co¥irannental riske siedisalseancts ivonoizhe mejor pmibtens pesaltibp diomy whi ch
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organophosphates or synthetic pyrethroids. With the exception of microbial insecticides,
nearly all pesticides result in residues of various chemicals and their degradation products

20  or metabolites which may be present in detectable amounts (ppb to ppm) in food despite
food processing. Tissue/meat residues 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. 7

In particular, the currently used actives of synthetic pyrethroids and

30  organophosphates which are commonly used in insecticidal formulations to control lice
and flies, particuiarly 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




~through the rel ease of sterilised nmale insects. Genetic e?gg{gﬁgﬂdog\g has

al so recently been applied by way of mass introduction o el eterious

mut at i ons such as chronosonal |s translocations. However, such procedures
are very expensive and stringent criteria are required before rel ease of
steril e NHP®H24233 cont enpl at ed. Chenosteril ants whi ch PCEATPIRIE | ar ge
segnents of insect pest popul ations age al so known but are strong
carci nogens which precludes their use. The use of chemi cal insecticides
and pesticides and thejir environnental and 20 economic viability, the
~danger ous RREiMIE caRgMBnbeendbe afe phersgepbphitay wheisi eidentelsexpeire  as

i ncr easi necahgm&fte@aemaﬁﬁtpofsﬁﬁﬁgSéf?eeﬁ%thél%@uQ ste%]th high toxicity levels
of many chem cal i1nsecticid has resulted I'n the search for new
- substances or appresdiegisingest aﬂdr@@ém%ﬁ@m@ﬂ h@rbep@swugbbi@tbedhrectwweww i s

ther ef or e G eatlyd Rl reGAIP OH HiSetRAfls 0 SpiShRR o WilifRafeam e 25
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af fli ct5 dowmeseinomicainsashirsl pest QOhEo!r(lrmgmterdqwst manaemtnt)c thwra@pbu‘aﬁecbf ve at | ow
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Che 30" endreephh R Rolichi® 8 oot Falerss G ety el £mal be scal e.
Further, twithoet theisproblems sashes tie dlffhﬁlt)emlapplgrmg aOlkveltah efﬁnfmﬁgtther ﬁﬁmrsn ance to

such conpounds or nbi nat nt uc 83543, .al so known as
spi nos{fn, SPYRY/pRyRele @S‘f’aﬁﬁ?q @ﬁfﬁe Pt i{“gge @ﬁfr%%ﬁ%?d]%es‘%ﬂ? aage Pt uced by
Sacchar opatsjduphictosidRageme S aﬁat}avmcmahwg@hérm apPidabitigd f ermentation

le j.n contrast_ to currently used 35

products with sitive s e prof
synt hetic or ga%g’ gicg! ‘iﬂ’é?’?j@ﬂ REFERIRRP e B thepseagfinsaeicides/ pspigier oi ds, 14
Mar ch 2006hr¥¥anQié RiAziet s{%méeﬁlfmé AdebRY GeﬂetféreEIQaHQé?mg?nE’J‘ﬁEoel%cenﬁff g@é;nlochl orines

and carbamat es), and have previously been shown to~ exhibit excellent
i nsecti ci GBP leaclty VY pf mese drgdvgioy ofeletraopempiating3 sl asotipuameasal  whi ch

“has thg SauRIGSARR. TwWdE, BRhFRSedR ROV, &g&@g&g&%hg & cAfdfla aRal ogues
thereof' s neant conponénts consistlng tricyclic ring system
fused to &equiredpatererdense ehsiede yeles is qontsmphited. Lhemosterilants whish sterilise
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fam ly of natural conponents |ncI u a genus
which precludes their use.

. The use of chemical insecticides and pesticides and their environmental and

20 economic viability, the dangerous nature and magnitude of the persisting residues as well

as increasing insect and pest resistance, together with high toxicity levels of many

chemical insecticides, has 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 kﬁown as spinosyn, includes a family of related

compounds (spinosyns) produced by Succharopolyspora spinosa. These are naturally

derived fermentation products with a positive safety profile in contrast to cﬁrrcntly used

35 synthetic organically derived corripound_s (such as synthetic pyrethroids,




in EPO patent application No. 0375316 and havi ng the foll q%&gh eral
formula: wherein RLis Hor a group selected from (CH3)2N ?&?CI—B)ZN '

(CH3)NH CH3 (d) and R2, R4, R3, R5 and R6 are hydrogen or nethyl; or an
“acid addition salt thereof when RL is other than hydrogen. 15 The famly
of conpoWtiE/ 0423 A83543 fermentati on product has bee®CEBAHFRHOEE conprise
~individual conpounds A83543A, A83453B4 A83543C, A83453D, A83543E, A83453F,
A83543G, A83453H, A83543J, A83453L, A83543M A83453N, A83543Q  A83453R,
A83543S, A83453T, A83453U, A83543V, A83453W A83453X: Boeck et al.
descri bed oxgsneihesphates orpaapehlaringnandsarbematesie arsoiave previguhy Pesntshaws 105, 362, 634,
5,496, 932 02422 %@p@/ 1169w 901 whi ch
are i ncorﬁ%@g%%g&ﬁgﬁg?%c%ﬁa%t gncgccg ersgget al AS%SZE&?I E %E;Jsm nosyns
L-N, t hei whithdasthetsgphe shopé ssthe vle"sseai's;dn@amgrsl denizatives andmnalsetpattlerﬂof"No

<pi nosyns ‘i PABSGELRE oL S SHEAERC S JUERCEEL R RABRRRETS ot e

Nos 5, 591nﬁiﬁﬁpyc5|,c63dtorib55 r@nhialssuﬁa,r?(@N 32N Dernethylchamhess) amt on [amnrax ed herein

by reference |nes NS K d i article by
DeAr o1 5. i RRERYTE ply ot efionprte Bl KPS BloldER ehls HiBal | o
‘Phyt oche mm:BPG phterit applidatidaiNg. |06753(16&9171)aym@ﬂ&ﬁb&6w1ﬁ§,gerﬂ‘ayﬂxmalh and -

Bi ol ogi cal Properties of Spinosyns: Novel Macrolide Pest-Control Agents
from Fernentation" ppl46- 154 10 Spinosyn A (A83%43A) was the first

spi nosyn isolated and ide 1?‘fled fromthe fern% l&r th of

Sacchar apol yspora spi nosa.} Sub Q ernmentation
broth reveal ed that the S roduced a nunber of

spi nosyns (A83543A to J)}| nosyns B to J are

quent exam n

pared to spi no yn A s

characterised by differencep £:0t uti on paOlRér ns on the am no
group of the forosam re, & ites on the ring systemand on the
neutral sugar. The strai :
R4CH;
RS
wherein R! is H or a group selected from
CH; CH,
(@ (b)

CH;
@

or) (CHz)N
O

CH; (@)

and R2, R4, R3, RS and R6 are hydrogen or methyl; or an acid addition salt thereof when
R1 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,
A83453F, A83543(G, AB3453H, A83543], A83453L, A83543M, AR3453N, A83543(Q,
AB3453R, A83543S, A83453T, A83453U, A83543V, A83453W, A83453X. Boeck et al. |
. descnibed spinosyns A-H and J and salts thereof in US patent Nos 5,362,634, 5,496,932




produce a m xture of spinosyns which prinary conponents arggﬁpbgaﬁyn A
(-85% and spinosyn D (-15% . These are the two spinosyns

currently known as the nost active as insecticides. Simlar to the

spi nosyns, macrocyclic |actones have al so previously been showmn 20 to
exhi bit W@pEM” i nsecticidal activity. Macrocyclic [PETtAdEEI0ave a
complex ring structure and include sgch well known anthel m ntic conpounds
as avernmectins and mlbenycins. The avernectins are isol ated-from
fermentati on products of Streptongces_ avermtilis and ivernectin is a
conmpound whd 81§71.80lawhishiarsyineiparpied bprein natefarencere dMbderserrdiof. ideserivesh of

aver mecti | ' d 25
Mact one. {PRDES RAP Uil BHAH Qefetl Nl WA TRALI TS panc ), TROREP Y
hexahydr olenwetatadahercigripu pferencdi sientraed de dgscoibgd (slainommzyT,aﬂrdlraNspl r oket al
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conme wist hisi767.283 whiak srecaiso drenyporanalshewdm me&r@cmmmy:ml K.0.P,UACWomek. The

m | benyci diffe cturall y fromt av r inly in the 30
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specific pestic dal I act | 4 rch 2006 WO 03/ 02422%9@(11@@/ 01169 6
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particularly in donestic ani m ects of the 'lnvention Accordingly, it
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active agal nst t hi rap onapt era an arl na pest S omestic i o
‘ani mal s i prouagi angyixguxe of wlmsme&hwkdmmwggmpdmgs arhspimey; Ada8®)p) glleep, goats

a‘nd poul't gﬁ{nosyn D (~15%). These are the two spinosyns that are currently known as the most

active as insecticides. - ,
Similar to the spinosyns, macrocyclic lactones have also previously been shown
20 to exhibit excellent insecticidal activity. Macrocyclic lactones have a complex ring
structure and include such well known anthelmintic compounds as avermectins and
milbemycins. The avermectins are isolated from fermentation products of Streptomyces
avermitilis and ivermectin is a2 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




containing a synergistic conbination of at |east one A83543,conppynd and at
| east one macrocyclic lactone. It is another object of this invention to
provi de one or nore pesticidal formulations systemcally active agai nst
Pht hiraptera, Siphonaptera and Acarina pests, 15 containing a synergistic
conbi nat WshU3@R4233 | east one A83543 conpound and at | edPSI/AIREEr ocyclic

| act one. as the active principles togegher with at | east one acceptable
carrier or diluent. It is another object of this invention to provide one
or nore pesticidal fornulations system cally active against Phthiraptera,
Si phonapt @getsahiehenrthe synsegistis qombuption gad theg wsei imaposticidat | fomiulagiosat t | e,
canel i ds,, ni . . , : cont ai ni ng
a synergi s%ﬁﬁggﬁg%%?’%%&g%ig% ﬁﬁi;,g%a{zﬁ%ﬁé;sﬁﬁ%%@%gﬁlg glgnfq%%%gyé%g‘XIgt | east one
macrocyclic | actone as the ad®bjeetsmfitheilpvestionoget her with at | east one

acceptabl e cary] . | ot gl S: : | f . r t
I nvention to pr%é\:/clggjé&%y’?r{el% Hﬁc;gﬂjg?t og fqlﬁn%@ﬁ%g&%rgghggéf sglrc ]délgcg) ggﬁ?l{]ng
Pht hi r apt evhich Bi phtemaqalieratien dgaushr Philaraptest, sSiphonapiene sandc Aaarinaapests, i ncl udi ng

cattle, capel.lids, pigs. horse d ats e oat s oul try by
ool yino. Ol B @i SheS Ao PH bR 28RS Fhopdl g AP B

conbi nat i ancwtydioigmuads al one or together with an acceptable carrier or
di l uent, such that  said.pesticidall ctiv conbi pation i.s systemcally
del ivered to sl B WhenobBBr s Hpaibn T iokiis  ZROOKEb s i3e WHRLES. Tt |
al so an’ obyseiicallly dctiee REMSe Phihimpenl SphotgeRl M AeartaNFslicEd @meetid M nat i ng
and/ or contr ol I_irl .Pht hi r apt e{, , SI phonaptera and Acari na_pgsts by

adni ni 8t eARIFG!st B° dding catly, famg IQS:Mi BEIAPTSG: S81E4 Y8R GRES Fae iPORItI

conpounds caitaifg @syhREaid RinbMiatith 8ata66EM:aRE3843 6hduRA 2R adlbdtierd . such
that said conbination is present systemcally in said pests. 14 March 2006

7 The tePﬁ‘FmﬁM‘ﬁlaﬁ@B‘E-era' or 'Phthiraptera pests' as used herein defines
menbers of the fnsembimey @_@j]gegphf i riﬁ%ﬁ&?’to vmgﬁh\?]%e AR Giclyr i ng one

or nore stages of their life cycle, 1ncludi'ng the immature stage (which is
defined t &mnlationsesyptamically petivasigyingt dhthitaptera; Bephaupptara sndadearinz festsh st ages

-and fugther.lng HQ@rgawofr@H{%&&m4@3@%&9@@%@@%{9 attbRpgRaptera’ or

" Si phonapt era peést S use erein nes ne
: macrocyclic lactone as the active principles together with at least one acceptable carrier or

diluent.

It is another object of this invention to provide one or more pesticidal
formulations systemically active against Phthiraptera, Siphonaptera and Acarina pests in
20 domestic animals including cattle, camellids, pigs, horses, dogs, cats, sheep, goats and
poultry, containing a synergistic combination of af least one A83543 compound and at
least one macrocyclic lactone as the active principles together with at least one acceptable

carrier or diluent. '
It is 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
3 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.




G -

t he insect order Slphonaptera whi ch are parasitic during QQEM%ﬂ(ﬁPre st ages
of- their life cycle, including the inmture stage (which is e%lned to

i nclude larval forms), the adult stage or both stages and further includes
Si phonaptcra insect eggs. The teen 'Acarina' or 'Acarina pests' as used
herei n defuses nmenbers of the I 0o Arachni da order Acarina which are
parasitic during one or nore stages of their life cycle, including the

i mature stage (which is defined to include larval (nynph) foerns), the
adult stage or both stages.and further; i ncl udes Acarina eggs It is further

noted that for tphe purposes of t, resent li,cafi rmlsmosn
or anal ogue or dbq%m%@@@ﬁ@{%@ﬂ%ﬂ&tﬂyﬁﬁeﬁ % bt C : Y

EIC)

[,
g ﬁ‘ﬁgq fvi dual
Spi nosyn factﬂ:mnsei:ﬁou(eABHﬁéﬁtém,lemh ate-pvagitic d}ingene e hemstajey bf their lde her

‘derivative of n?]ﬂin fi gﬁgéd -

‘conbi nation t reo ggﬁﬁ?@ﬁt&mwﬁw ﬁ& sc?{glgg?le of(kﬁ%ﬁ)%mg%verrentloned :
references whieaulaiie orhebisiagss e A tberiplides Fathipera meeot €885t ed above, the term
" A83543 compoundThd teamusSigitbudpera® b fSiblpnaeai pedd ad wdetl hercih datines memiesyn f act or, or

an. anal 00U, 2l dPiSnfls Glard IRERCLnne 3 GAUNaE b 8 D" OO 20 The

terra 'contro ecrease in the

nunber of nwﬁgmm@é&!pymwwame Givhichds qefirpdite ingjpds; lamed famped, herdll) or to a
decrease in tsh@aamaﬁge@;tndfwﬂhamcﬁddss@mapmm@&a@gm d eggs The extent of
reducti on sonmewhat, depgnds on. ¢t |icat act

prevai l-i ng weat h@?’e ‘E’Bﬁ(ft"frfnﬁn%r WBP%E W‘h% 2]5 ?S)“bj hose skilled
in the arti mm&mmmwmmmmngonmrmmm@dﬂélmoln‘l‘qcmizans t he
amount whi Chltcmagfute it &fesmg@mm:ﬁsedeﬁn SNl @SHES | d&ﬁsh' f the treated

i nsect or arachni ation. WOr carrier' is use roughout t he
pr esent spem"‘f“ftc,sét’ﬁ?%ﬁ %Wﬁﬂ@”&’ﬁ'i“ﬁ‘é?a‘m%%ﬁtds that is mxtures of nore
t han one substaricsfurmmottatarmforﬂxypﬁp@as&nhem@map;ﬁnentﬁoinﬁteeérm'shiﬁosylefi ned to

mean a conbi o) ; r ' Vi e .
conbi nati on F’g%aﬂ)@é o, 0 g‘%o@ﬁ% ggecﬁpl ve @ﬁ?%%ﬁﬁ%‘ﬁ@%ﬁhﬁ%{]l vities of
each con«pcsherttﬁgmrlﬁé -WontY) e dN-dspothy e othes derivativecaf @ yosljvideal | spigtsihe’  as used
herein is deffsctbgdartsat ﬁ&edf,odmpdéﬁkﬂiﬁatm tHeld6¥, cdﬁh@éﬁ%h@fie dﬁcioél@e’mmms and

| avem ectins, jnclu ot h n occurr 0 synt hetic
“derivatives tah‘"'% I“%X?HE’ ?%%‘"3&8 1™t he art cited

3s herein. AI@NMDM‘BOM“ adthetﬁﬂ()ﬁmaan an mdmdual spinosyn factor, or an
~-analogue, a derivative or salt thereof, or a combination thereof.

) The lenm ‘controlling or eradicating” is used to refer to 2 decrease in the number of
living insects or arachnids (adwlt or itwmature forms) or to & decroass in the number of -~
visble insect or arachnid egps. The extent of reduction somewhat depends on the
application rate, actives used, prevailing weather conditions and other conditions known
to those: skilled in the art. ’ .

25 . The term 'effective amount' also used herefn means the amount which is sufficfent
1o cause a measurable reduction in the treated insect or arathnjd population.
The word ‘carrier’ Is used throughout the present specification to include carrier
blends, that is mixties of more than one substance,
The term ‘synergistic’ as used hefein is defined to mean a combination of

W components wherain'the activity of the combination is greater than the additive of the
individual activitics of each componcnt of the combination.

_ The term ‘tacrocycle lasione’ as used herein is defined to be conipounds of the
" olasses of milbemycins and avermectins, including both naturally occurring compounds
and synthetic derivatives thereof, especially those mentioned herein and in the art oiied

35 herein.
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8 The M "donestic animal' as used herein is defined to ipgligseani mal s of
agricultural worth and conpanion aninmals, including but not imted to .
cattle, canellids, pigs, dogs, cats, sheep, poultry, horses and goats as
wel | as other rum nants and nonogastrics. S The term system cally active
‘as used herein neans having an effect or efficacy only when
intracorporeally present within the target pest, such as aft ingestion or
othér administration which results in the presence of both active agenti
~in the target pest. The termdoes not nean having a del eterious effect
when present within the system of ghost @ donestic aninal, it is [imted to
activity or efficaly Wﬂbf&‘/’lﬂﬁﬂ“ﬁ oF digad Bergiyy ssdsfipednior Bt RingEct.  Sunmary
of the Inventi Qgrichiurd whoith 3id RGPARH aﬂﬁdﬁ,h@lﬂﬁh%&ﬁ%t Linfiie 0l da@l6) cotbeliRE, € | S

provi ded a system ly, agtive onposi ti,on for caontrolling. or eradicating

pests in dOITES;DI%% %ﬁ%n%fs‘s&%"nﬁﬂdé’n m?sr_% B a?-"-’&?xb%/(? 5 ?@Fﬁﬁst TS

combi nati on of mepigasicad and ivermectinin a 16:1 to 1:10 ratio

wei ght /wei ghd ;  andr ke Sotemivally B LYosiBieiimhs Bivink A8 ShecOR@mKGEPL abl e

carrier, diluent oy .excipient; wherein said pests are selected 1rom :

Pht hi rapt er a, ﬁﬂﬁﬁ'&?ﬁ’dﬁmr&@ﬂﬁpm{ﬂ" e f3rget p s'?iiaﬁalgvéf?ﬁ%’?‘?”c,"’gm’rral s are

sel ect ed from stwiggrtioavitithopsulon Hicpresengi of both grtiag apents natheethupétgest. Ther ses, dogs
and cats. An eiR@erRi el QibiEioi bt Wnk oD h W dpdr 3o 1 Ol | 1 NG
or eradicating, Phthiraptera, S phonaptera and Acarina pests, Said

© conposi tion be@ﬁﬁ“?f@F@ﬁﬂ&ﬁpwygéﬁFVV@°¥ﬂﬁ“@%?%@ﬁ@@?%P REERMER ng a

syner gi sti cwcoamiinat i on of at | east one A83543 conpound and 2 at |east one.

conmpound which is a macrocyclic |actone. Another enbodi ment nay provide a

formul ation for controlling or ¥rewttyaf thednvepfiohi r apt era, Si phonaptera and

Acarina pests in donestic anipals, said fornul ation incIudHBg an effective

ambunt of a systemil@ Iy amet of be EEHEJRTRIBnb g SR AINKG * FHTHENIVE  aspect

of the inventiwempdmsifich far ANk oCeraitativgbesp Mydsinedtio giirdd dowpsingept abl e carri er,

diluent or excipient. Still another enbodi nent may provide an externally

~applied forgpul ation 1C¢ : rA 8 i [ ,
Si phonapter'_zr"?l and Acgid[{?g@l, 1&2‘@%&2&5&%@&%@#@%&@33?5&%&

from 60 - 99.9% by weight of at least one acceptable carrier, dituent o
excipient; ' o

wherein said pests are selected from Phthiraptera, Siphonaptera and Acatina; and
59  Said domestic animals are selected from sheep, cattle, poultry, pigs, goats,
- camellids, horses, dogs and cats.

An embodiment may provide an active composition for controlling or eradicating
Phthiraptera, Siphonaptera and Acarina pests, said composition being systemically active in
said pests and comprising a synergistic combination of at least one A83543 compound and
zi " at least one compound which is a macrocyclic lactone.
Another embodiment may provide a formulation for controlling or eradicating
Phthiraptera, Siphonaptera and Acarina pests in domestic animals, said formulation
including an effecﬁve amount of a systemically active composition according to the first
aspect of the invention and a domestic animal physiologically acceptable carrier, diluent or
g1 excipient.
Still another embodiment may provide an externally apﬁlied formulation for control
or eradication of Phthiraptera, Siphonaptera and Acarina pests in domestic animals, said
formulation including an effective amount of a systemically active composition according to

the first aspect of the invention and a domestic animal physiologically acceptable carrier.




formul ation including an effective anount of a system cal ly,aghb)g
conposition according to the first aspect of the invention and a donestic
ani mal physi ol ogically acceptable carrier. 14 March 2006 8a Yet anot her
enbodi ment may provide a pesticidal bait formulation for control or
eradi cati on of Phthiraptera, Siphonaptera and Acarina pests, said
formulation including an effective @mnmount of a system cally active
conposition and an acceptable carrier. Another enbodi ment ny provide an
orally adm nistered fornulation for control or eradication of

Pht hi r apt er a, YSi PpBrapbeiuenimy aevideiapsstipdd bait formupipe®f Fatreif mal s, sai d
f or mul at edicatine b PdihRghtedd) Si@ﬁd;r:mird AhG AREFD If)&stspia]id&oxﬁ&iﬁﬁ(ﬁlrﬂl&ﬂﬁnh)én acéI i Ved
conpositi .accordj 0. e.first .aspect of the invention and a donestic
e pRO 2R AD el I8t blrou BAREED a2 T R T 0 Ve
anot her enbodipnethar enbpdimsnatawy nievida aperpllyradminisiereg fosmiviation &r eangsel of or mul ati on for
control  efmdigkiad bl BithiPre@f SibdhdpteraaiHi EARrinaShdoh GR ARhBicAardiMl, AGAr i Na pests in
donesticfanh Is,I.said fgrnulagi n_incl din% an effectiye amount of a
syst em cAFPY SR PFVLCE SHBET IO 055586%3%“{‘ PRESFPTET A% Ject of the
i nvent i othe At aspect] oimibs inventicmandg | dopdsiis inghad ghsimlobiyally acemgbleadatrier, car ri er,
di luent aiue@%EdBheMt - Further enbodi ment may provide a nethod of
~controlling or eradicating Phthiraptera, Siphonaptera and Acarina pests in
donmestic aninals, said nmethod including the external application of an
effective amount of a systemcally active conposition .according to the
first aspect of the invention, or of a formulation according to the above
to a localised area of the external surface of said animal. Still another
enbodi nent may provide a nethod of controlling or eradicating

Pht hi raptera, Siphonaptera and Acarina pests, said nethod including the
adm nistration of an effective anount of a system cally active conposition
according to the first aspect of the present invention, or of a
formul ati on according to the above directly to said pests. Yet another
enbodi nent may provide a nethod of controlling or eradicating

Pht hiraptera, - Si phonaptera and Acarina pests in donestic aninmals, said
method including the oral adm nistration of an effective anbunt of a
system cally active conposition according to the first aspect of the
invention, or of a formulation according to the above to said animals.




Anot her enbodi ment may provide a net hod of controlli ng or QW&QFS‘Q’H ng
Pht hiraptera, Siphonaptera and Acarina pests in donestic anina sai d

met hod including the parenteral admihistration of an effective anount of a
system cally active conposition according to the first aspect of the

I nvention, or of a forpulation acgordin aid animals. In
anot her as pectYo bFPod EmRBIREY PRVERE ?arcngmﬁlﬁa&mlmsm%%rggl\%@ S a use of a
conbi nat icorrobdr emiationef@hthiraicia fnbarrpteiand Aragnapgsisiin @Qﬁ“e%*c I'Em?l%\t i 0

wei ght/ \t’\@alg b%mhﬂtl&kﬁcluﬂgedﬁaé’ﬁ@&tﬂv@ Qm&fnt af 5)&§§tdﬂﬁﬂaﬂﬁhdtr¥e &ﬁﬁpbﬁﬂﬁmpE?‘ ticide
conposition for contr eradi c i phonapt era
and/ or ACSPIYE Bl é“*l ’ﬁpeﬁ‘o%etg? freenuan A %ggrgfis r om ug cattl e,

poul try, apiegable goiat, dijuert aredipi¢ndds, hor ses, dogs and cats. Sti II anot her
enbodi ment na)ﬁuﬂ{ep\%ﬂ&mt.léﬂp nldy epr&‘fdeaa $EbE W%h&oﬂm@%' étﬂmatﬁx@rfDOSI tion
accordi ng) to the f Sp | rst asgect of the present / nv%ﬁf"hd the manuf act ure
of a me Wi“anbesﬁfn LMY AYpH g 99kt eFa, Si phonapt er a
~and Acar itiaexpaal Sppllﬁtlordmsdﬁetﬂw@.lmmt sf a ¥psterdalipt bngive eamposdlionent nay provi de
the use leoRuSYShERk Gl Yr Alhldifn, & QDRSO LRkdNIEnl it waspect of the
“present invention in manufacture of a bait formulation for controlling
or er adi @awplise amarfthe ey sidgimA-er a and Acarina pests. Anot her

enbodi ment’ mwumwedanba&maﬁ&uay@r@maﬁoﬁdtﬁohmnc@iroltulrgeorfeiradmtinaspect of the
present [io fo ti aboyg k4 March 2006 10
when usegﬂ%nlpe Q{’hon elr"ﬂ‘r?‘m”Alu ﬁe%?npnﬁtf&igﬁoqlg%gﬁ&?g&?%?amS phonapt era and
Acari na pesﬁ%ﬂwemmomﬂﬁaﬂswt@m@m’ m&compeﬁr@hé?coréwﬁ@dhﬁ@ﬁt“ﬂ?ﬁf provi de an

active copRSsntihritioRfor bGornlikdsh :R6RRE fo tRfabsve Birecidi 6 Wﬂfestd nvention or a

formul ati on of acc rdln to the a Qr..con gl ling or
“eliminating PRthIY gtegv,b Jimegt E%Hrﬁﬁge?gm@ﬂgoyﬁ°§golﬂn Pests ik ‘L This invention
i s predi ChhiegtetapSiphohdpesa asdiAprinagicsigindiomesty aninpals, efid laeﬂ@ﬁw&lugliﬂm ic interaction

- between gpi NGSUAGARGL FRGE QX! mobCION §Btom iy a%ﬁven&tnp(\(ﬁtﬁml ng to be. bound
by theory, 1t 1s noted that macrocyclic l'actones 90&%{) |mary effect on

‘the |nseé?wdﬁéF‘\)‘B’tfgﬁﬁP%‘i‘%ﬁﬁwe%{’@P|°98fiaifﬁ‘§’“laﬁ‘maﬁ‘i°fdb‘ﬁg it e receptors,
whi | e. S plsidaipngs. Pri marl ly actlvate the nicotinic acetylcholine receptors

I n: I nseCt neur Or‘.@ (lJJqS 6119 ma %?JVI %]\{EIBE'IXCI %i- CO%&B?%?%P?mver bOt h

sp| nosyus and B8 I'C ['att'ones have a secon ect on
Phihiraptera, Slphonaptera and Acarina pests in domestic animals, said method including

the parenteral administration of an effective amount of a systemically active composition
according to the first aspecﬁ of the invention, or of a formulation according to the above to
said animals. |

In another aspect of the present invention, there is provideﬂ a use of a

combination of spinosad and ivermectin in a 10:1 to 1:10 ratio weight/weight in the

preparation of a systemically active pesticide composition for controlling or eradicating

- Phthiraptera, Siphonaptera andfor Acarina pests in domestic animals selected from sheep,
cattle, poul@, pigs, goats, camellids, horses, dogs and cats.
Still another embodiment may provide the use of a systemically active
composition according to 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.
Yet another embodiment may provide the use of a systemically active
composition of the first aspect of the present invention in the manufacture of a bait
formulation for controlling or eradicating Phthiraptera, Siphdnaptcra and Acarina pests.

Another embodiment may provide an active composition of the first aspect of the

present invention or a formnlation according to the above




- gamma ami nobutyric acid (GAGA) - gated chlorlde channel s thﬁg%ﬂfgpod

neurones, , GAGA being an inhibitory neuro-transmtter. It erefore
possi bl e that when conbi ned t oget her the spinosyns and macrocyclic

| act ones have a synergistic effect on the GABA receptor leading to effects
In an insect's nervous system this being unrelated to the primary effect
of either spinosyns or macrocyclic |lactones. In. particular, in the present -
invention it is surprisingly denonstrated tihat synergi sm occurs when a

spinosyn and a macrocyclic lactono are delivered together to Phthiraptera,

-Si phonaptera or Acarina antral pests in su h a way that those, chemcals

arc ingested or are otherwi se present systemcally in the pests.

~ Surprisingly, thie uehife§Ghatofing 6 clige@ \Padiriphra, SifhokipterDand 38as paskich rely on
contact such as treated Baper or transient inmmersion in treated solutions.

Wi | e not wi shi F§°t 88 ound by theory, it is specul ated that this
difference is rel at eButhe emhalimpCivamieids anfctigorinpsitianef st gRePEhof bot h

chem cal s whi Chpres@xﬁ\ﬁ@/erltfaﬂvorvﬁgﬁﬂfau&ro@§<§M’Hﬁg RNEE AeveR@bn fs@PEi dofirdliing s t he
cuticle of arthropods._ The twy active %a ents arc ac mnistered to achieve

an i nt r acor por edmin3tinerdthieptara, Siplpaap canf@fedS of fect is not observed in

assays which rer on nere contact. Typically, an enbodi nent may provi de an
active conpositi onmgrm%rigl rgagcate@rugdj ﬂﬁtgu@ﬁslﬁﬁ didbdvbiyr efpt esmgxsﬁc :

Si phonapt era and Acar na est S, i cal I %E g@!

conposi tion be|1 3%/ lﬁct?il S 'g)n%m% a s nergl stic

conbi nati on of Wy &mymﬂsymo&dmhaammydmyquﬁ haaetama@m% be f5@t ei n t he

.spi nosyn: nacr Oﬁ'“? 5B rdRb A6 Ripild Iﬁobﬁ,sga;ﬁgny of 1000:1
R%X&I ggﬁﬁh g}ﬁ%‘éar ﬁﬂﬂﬁ&?l 0.0 b

to 1:1000 w w. I ver nectin; ;7‘1 nos Poul d be
1:1000 in a coﬁﬁWtWWE%‘%?“éﬁt‘%‘&‘l“? pocplgsin {Rgect TPUOREAFSINg f’
imntis) or fl q,@mnewﬂmﬁnomgﬁo@ﬂand mict‘ooycﬁic hmhwcabmdmdﬂ'@chm t he

Yoo cal by acebgh gl SR RF vahfohaad ”“’*Pnosyn %so'nBoEES :
macrocycl i ¢ | adkAFfebeingrap blibtorp nasrodraeswitr- ﬁtﬁm@r@mmgﬁe@ﬁtw gl 1: 100
wWow ks 14 Mar GlethO0fe P0G DA HRer3cyEle ot Halld §Rerpistio effect on the GABA -
receptor feading to effects in an inscot’s nervous system, this being uarelated t the
" primary cffect of cither spinosyns or macrocyclic lactones.
In particular, in the present invention it is surprisingly demonstrated that synergism
octtts when 2 spinosyn and a macrosyclic lactone are delivered tt}gether to Phthiraplers,
Siphonaptera or Acarina animal pests in such 4 way that those chemicals are ingested or
aro otherwise present systemically in Gie pests. Surprisingly, this cffect is nol observed in
in vitro assays which rely on contact sucl zs treated paper or transient immersion in
treated solutions. While not wishing fo be bound by theory, it is speculated that this
. difference is related fo tho mechanisiits of sction and the wature of both chemicals which
have Jow vapour pressure and do ot readily cross the auticle of arthropods.
The two active agents aro administered 1o achieve an intracorporeal presence in the
pests. This effect is not observed in assays_whmh rely on mere contact,

i laria

" Typically, an embodiment -may provide an active compositien 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 composition systemically

active in heartworm (Dirofilaria immitis) or fleas,




11 Also typically, in the systemcally active conpositionpf, thg.knvention,
the spinosyn conpound : macrocyclic | actone conpound are 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

| act one conmpound are present in the range of 9:1 to 1:9 ww Mre
typically, in the systemcally active conposition of the invention, the

spi nosyn comnpound : macrocyclic | actene conpound are present in the rang

of 8:1-'to 1:8 ww to Also typicallyl0in the systemically active ‘

conposi tion of tReji RN @krvel NBx BPIHREKA & =~ [BB&’ Agxc! i c lactone
conpound are preésent ina@he range of 7:1.to 177 "ww._ Also typically, ih
the systenica ingly; Yeiclynip dig Drigredly setve empastien 8h e iygatioy s osyn

conmpound : napogyy chpoudda ehavegctic tipeuntp@ndarppraer i the yange belo0amge of 6:1 to
1:6 15 ww . ;.Mawgetypically, in the systemcally active conposition of the
i'nvention, the 'spinosyn conpound :~ nacrocyclic |actone conpound are
‘present in.the range of 5:1 to 1.5 ww Even nore typically, in the
system cally active conposition of the invention, the 20 spinosyn conpound
macrocyclic |actone conpound are present in the range of 4:1to 1:4 ww
Mst typically, in the systemcally active conposition of the invention,
the spinosyn conpound : macrocyclic |actone conpound are present in the
range of 3:1 to 1:3 ww 25 Also nost typically, in the systenmically
active conposition of the invention, the spinosyn conpound : macrocyclic
| act one conpound are present in the range of 2:1 to 1:2 ww Al so nost
typically, in the systemcally active conposition of the invention, the
spi nosyn conpound : macrocyclic | actone conmpound are present in the
proportion of | :1 3a ww . One enbodinent of the first aspect of the
present invention provides a '

. ._AMENDED SHEET




system cally active conposition being a synergistic conbi qgh,}agpz&fﬁ spi nosad
and an avernectin. Typically, the macrocyclic |actone of the Tirst aspect
of the invention is selected 3s fromthe group consisting of ivernectin
(22, 23-di hydroavernectin Bf described in EP 14 March 2006 12 295117},
abamecti WO &PR22ECctin avernmectin Atb, avermectin 2s avaTAOLDITIEA b,
avernectin Bl;j, avernectia Bib, aver?iecti n BX, and avernectin Bee. Also
typically, the maeroayclic |actone of the first aspect of the invention
can be selected fromthe group of conpounds related to the naturally
occurring aver madpi typicallyour theusysteniically hastive somgpasitipnSofathe tilmendén, shbst i t uent

ot her tha i VA - -b r $ t W4} ur opean
pat ent - apaProdr SABOABY mochal 1555 Wbhut 8¢ BRardh, B wBsbe 1 5
0340832. A:Mowvwypically, the macrooyolic |actone of The first aspect of the
invention can nglude.rpnoxidectin (and derivatives di.scl.osed in, EP
2557708 dor ankirtich SR 1 e brtiGd R Einolih £ B 855 hen g™

sel amect i BpinepPhicompmetli: macrotychie lywhaconioubidlind gresent i thé ey fiD: D Irte,

m | berycin D (Antiobiotic 1341D) and its anal ogues (described in

US3, 9%0, 36’63" and nenmadeetins (described in EP 170006A). Mre typically, the
ni acrocyclic @i MW gpbily,le the E@tendedlyCicti®é chifositibtnestt iheNnvefitio§ ehect ed from
the group consisting qof iver e}i n, noxidectin, dorapcctin, selanmectin,

m | benyci ﬁP‘B&%YPré?mRﬂqngéPﬁﬂifPW" e/,act@quﬂm@f e Pecprnt BheBgs ¢ 85 @ Ien nore
typi cal I'ywiyhe macrocyck | actone of the first aspect of the invention is
iverneotin. More typically, the active conposition. is therefore a
synergli®sti c condlspdimieallyofn thepsysisarcally gtive, epmposition affhe hnvestiony dheeni cal |y
active in ' ' oﬁﬁ)@ j Tyapical 'y in
the for rrulslg? %ﬁg&%ﬁ?ﬁémgérgésﬁﬁ?ﬁ%tﬁ%%ntl oﬁr,l tﬁgfeg%}\iﬁﬁgérég%%ggél tﬁ&?\ﬁ aqueous
or aqueoud’¥nd the active conposition is suspended, dissolved or dispersed
inthe Crier. -yl C : . [ c ] -adg xed with a
phar maceut i cal I@sgﬁyﬁ%@z’r ?Ang%é i ?yégﬁécgg%tagﬁ\feegglii !ngh{l %grtﬁ%e%}‘}réﬁueor%’ %ch IS

sel ect ed wpindsyn egpapasing omadrecyicht ipetdmotompountdoare preseaihinube raage afi6: land: 6 n

accord1 nce,, ith standard practise In one enbodi nent, the 2s carriers or
excipients used in the forrmulations of the third and fourth aspects of the
present invent iMaorei iypicaitie inldist systmidatly sactiwo borapisiion arfniié snviehtions theret ti ng
and di spersin

spmosgn 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
wiw.
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
wiw. |
5 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 wiw. '
| 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




agents and water. In particular, in the bidt ft i nulatloqghﬁﬂhg?@ fourth
aspect of the present invention, the carriers or exeipients I nclude a food
source, attractant or both such as blood or other tissue extracts and
typically furiljcr include one or nore of yeast, sugar, pheronones,
flavours, scents, solvents, wetting and di spersing agents. I|n another
enbodi nent, the- carriers or excipients used in the orally delivered
fornmul ations of the fifth aspect of fire present irtventioa include

tabl etti ng excl pl enis such as starch o) | actose, capsul e exoipients or
carriers and g$ﬁ,$|ents .coommonly used 1n, solutions or suspensions

i ncl udi ng wat. o SRS RPTESRED Ao BIEPRCHET ActPEccicdus FFERFIR Adas t he
carrier is of a‘@m&m.mmuaﬁan&vhﬂﬁdnaBgIandthm tA}So‘typiclillyI ihe active

composi tion. AYENRE, Ma%ma?ﬁ?s@ng?fm lelingh Bush GN5! ferabipns as pH

noi sture cont ent carrier o* fade
dependi ng on EFRPoREREla tMPWaWW%MFh%WhQUGHM whet her it
is to be appl uete tobamlhyotked dan ' BORRSD e ads| e Qe ,,parent eraily

ety Eﬂc%%?mﬁ?%%i%%ﬁ?ﬁﬂ"ﬁi‘#ﬁﬁ a#ﬁiﬁs“ié)@i%;ﬁg%%?t For acari na
pests. One enWd@fi}feAlso tpicallythomerwyslic hioomef G dirst epeit af the :ampmmtcm of the
I.nvention pro‘ﬁbl@dismox?de&ﬂr Srivalved Gl B b5dY50.0! dgrggééhxfat B8 ol udi ng:

Fhthi,reptera, Si Ac r|n ests sal

(a) fromo.1 "t"ﬁ"’&'g@/f F'SFR%Z& inpleding 1 st aspect
of the tae pﬁm‘ﬁel myoid mﬁnmww?rw(m%bxéﬁcmﬁpaﬂam%fs@wmﬁmm a S:J:j tabl e
carrier. Typi 0 tile invention wou _
cont ai n 3Qug @ﬂs?séﬁiﬁ;ﬁﬁgﬂaﬁw& e Spl nosyn co%%%und and maemmtyclic | aotorne
conpound, nore tMﬁﬁdﬂ?’@Mhﬁ foaqreenitliatiidgane wh the dficgs aspead of thergpvintign &f  eci ¢l a
“of " the spi NQSKdCHRIED M 3 uﬁ@&imiﬁﬁ@ro@%éﬁﬁobﬁ; wloRiddoRs | RRRARTRAHEGN,

Formul ati ons O.L?&,lhe thir S ecb _present .invention are typ| cally
liquids and "CIREE HiRfe %’m%%“ 0'??8@‘!’("? P@E"?’Qﬂﬁ B%hen diluted prior to use.
For mul ati ans of FwwembruydidlhaSpeetretlid lntmpoBibeiist dspeecesfticdnveliion iy bai t
formul at.i ons yah&ut ypPi cal ly solids including powders, granular or

dessicated forms . It is also typi-cal .that zo such bait fornul atlons can be
in the form of M@ﬁg, typicalhy; thepstigpomposition is therefore a synergistic combination of

spinosad and ivenmectin which is systemically active in Phthiraptera, Siphonaptera and
Acarina pests.

2 Typically in the formuations of the presem invention, the camder can be mon-

~ aqueous or agueous and the active composition i suspended, dissolved or dispersed in the
carzier, Also typically, the active composition can be admixed with a pharmaceutically or
veterinarily aceeptable diluent or camier which is selected with regard to the intended
route of adminstration and in accotdance with standard practice In one embodiment, the
a5 camiers or excipients used in the forrulations of the third and fourth aspects of the
present jnvention inclnde dust carriers, solvents, emulsifiers, wetiing and dispersing
agents aud water, In partioular, in the baitformulations of the fourth aspect of tht present
invention, the carriers 01: excipients include a:fdoﬂ sovree, atiractant or both such as blood
or other tissue cxtracts and typically further include one or more of yeast, sugar,

30 pheromones, flavours, scents, solvents, weiting and dispersing agents.

In another embodiment, the- camers or excipients used in the orally delivered
formulations of the fifth aspect of thé p‘resent invention include tabletting excipients such

- as starch or lactose, capsule cxoipients or camlers and excipients commonly used fn -
solutions or suspensions including water, flavouring and colouring agents. Sclection of
3s . the carrier is of course made on {he basis of compatibility with ﬂle-axstiw:re composition,

7 .—‘:--: :--—.:—— —-:h:-':. i L tirmy el e lPEA!Au" 5, 8




It has I ong been comon practice to control external paraskigs,SdsSheep,
cattle and Oher donestic animals including but not limted to goats, pigs
and horses by the localised topical application of a formnulation
containing an active insecticidel parasiticidc and a carrierlvehicle.
Typically therefore, a fornmulation of the third aspect of the invention is
a 24 pour-on formulation includi-ng an affective anount of an active
conmposition of the first aspect ofthe invention and a topically aceegtable
carrier. It is also typical that a togically applied fornulation can be a
spray. or dip or a solution such as a Jetting fluid. A pour on fornulation
of tl he thir dndwlingehchtchesidomibme nd ph, naodsnts comteitsand pipbiliyl ISpledtiogui@le . 30 and i s
usual Iy appli ; s 0, i G ank gyl |l he-or a spot,

i e 13 alEJg@a&%fcﬁefnuc ﬂ;ﬁ% ?{P&e ol Jf%ﬁ@lc%?ﬁ‘ 3 {8 for@ﬁlgtf]oa stk?g%

Wwhi ch when ingested, S . ni-raptera, Sl phonapter rna pests,
for rexanpl e. @it fsde e rpplied fopisallyria 2 omesfis rpael o SHllyar paspienlly ni s, acts
system cal | y ddiinistré® apembstc initl, @B insodlltto bd dginistred ARtomdB @ainist  bot h

i mmat ure and b%@#dltﬁcPﬂﬁﬂ%gmloéi%ﬂaﬁp%ﬁ%ro?g%%a’ c,Sts'Si phonapt era and Acari na pests
a I'te and ¢

such as beles, Tleas ar al’'so ‘act to decrease the nunmber of
vi abl e Pht hi r apt@eambalingiond aproasef thesetondie sixth aspeptpof the fnvortipy provides - >~ . -
AVENDED SHEE 2 kémiMeof for SEHAEIMRr AR A0 AR irRSeaks, Alpelaidrd 91 AckdhaWiisl € t he

formulation is li.ed topically, to a localised area, the active agent
mgrates oversa‘?%gpuéaﬂ?”f’ﬁ% ™ the animal to cover its whole extérnal surface
area. . The carri da) fioml Gbtordg¥chyrveight o sinedtid compesition ®f ite IGest Jspget efglEnt i n such

pour-on for miladieRenha the third aspect of the present invention is
formul ated to achieve read around the skin and/or penetration of

ood 5 sp | g
the epidernis of®{ReS&H7-FaPY weight pEaswtable e4Er ci al pour-on fornul ations are
suspensi gns],c enﬂhﬁbﬂl?aﬂhﬂns&mﬂ@%ﬁﬁl&fbﬁm‘fﬁé i:ﬁréﬂti::lﬁ wouls oon@mboajg-egaf t Sn
conprised o : e. organi c. solve Sol vent.s,co n used as
carriers in g%féﬁ}‘%g?}ﬁqo ‘-TO(%'P%U"F g‘fdl %ﬁ?‘f - ﬁ%’:fﬂﬁt ¢ Dﬁmg{’)'?f"e’\r]lmn%ﬁ’?%gla, par af fins,
i sopar af f i ns formyatigruey!d sontainsinterigef padly'ef the spinesyt ERRpoundyindewbroetliver s, al cohol s
and n-propyl 1aah@@hfdoungl0 It is inportant to note that the topical
formul ati ons of _t he res&g% L nvent éf(g can ,be used to control the

g "

arthropods of t K& P At Preens iytion avedvmiatly JeidF pda i n several
ways. | n respabémskup spocaltafeomd hbradibedmionfo ukdie present i nvention which

just purely Formulations of the fourth aspect-of the prosent invention being bait formulations
' ‘aro typically solids fncluding powders, gtavular or dessicated forms, 1 is also typical that
20 such bait formulations can be in the form of liquids ar pastes.
. 1 has long been commeon practice to control external parasites on sheep, catile and
other domestic animals including bui not limited to goats, pigs and horses by the localised
topical application of a formulation containing an active insecticide/parasificide and a
- carrierfvehicle. Typically therefore, a formulation of the third aspect of the invention is a
25 pour-on formulation including an effective amovnt of an active com;iositiou of the first
aspect of the invention and a topically acceptable carrier. :
Tt s aiso typical that a topically applied formulation can be a spray or dip or a
solution such as a jetting fluid. o -
A pour-on formulation of the third :iép.eef f the present invention is typically fiquid
1 and is usually applied to the exterior of 2 domestic animal as a line or a spot, which when
ingested by such Phthirapters, Siphonapteid and Acarina pests, for example after feeding
-on a treated domestio animal cpidermis, acts systemically in those pests theroby
pwtecting the animal ageainst both immature and adult forms of Phthiraplera,
- Siphonaptera and Acarina pests such a3 ticks, fleas and lice and ean aleo act to decrease
. 3 thsnumber of viable Phthiraptera, Siphonapiera and Acarina eges.
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remain on the external surface of a domestic animal, thesg,yj V\}ﬁ ﬁ
ef fective against pests such as biting |ice and other pests Ich feed off
the epiderms of the animal and will is thereby ingest the systemcally
active fornulations. In respect of topical fornulations of the present

I nvent i oNvO0ed22af t er being topically applied at | eastPCpawdi/@lddy penetrate
t hrough the epiderm s of a donestic ami mal, penetrating into the

extracel lular fluid and then draining via the |ynphatic systemof the
animal into its blood stream these fornulations will be effective agai nst
bl ood sucki ng p8dils thafermylafion|ig aeplied fopics!lnrie asl@mse,ﬂoarca,@@ acm@ﬂbest s will

be speci fig do@rlﬂe%r de o B YninABE v it Ao B RREHa Y system cal ly
S f?l ccor ng?

active COpr It1on of resent I nvent | on. fOpI cal
fornul ati ons of Tlumealpmeéaésot rdferted ntoi bereinaas mebmleﬂepmmt (lmsaclp@netwrat i on

t hrough t in the
host, as we asgsg{;(fﬁg? r%}g\tdl %/SB&E) rlagglgr??& Eﬂ%%enﬁ%f W@Ltk Al ebg%%(;%dl ment of
the thisxd sp:gpxbatounﬁ thehskin lamﬁmrtpanﬁtrqupm\ufdhfselad@nnsr eDihe aﬁmnaiul’ﬁd: idatm, f or

contr ol of Phth ona tera and Acar in _dopestic

ani mal s, i Rl b RARTAR RED RS, P 4B BEBubDor REERM ot a

| east one amthrevmeag:enmnm‘d dfree 1dastr ;e c&gam&cioll@ht Sblecrits esrfmbnly(rjwamg onh and
30 (b) from.60-.99. 9% b | ght of a itable carrie ecte omt he
group coff8TEFiRg" "1‘%19%??‘38‘&?6‘10 @H%W&B"‘%%H WI%R@/‘@RW re TPMis
Tri propyl QﬂﬂlagbsyQ@ﬂ)roﬁﬁmﬁlﬁétatetmﬂf),,glﬁol &h®s; hbhdI@dndink @byl elcohbiet hyl hexyl

pal mtate which_ is an excell er}E | ubricant, and can al so be used as an

enol | i Bnt and aft &dMpepint tesotethatthe fopiqal formplations\pf tis pressplipvesbighsal e or

2- et hyl hexyyscd!t6 8émofihe aﬂtﬂroﬁ@fs%k‘tl@%@cférslﬁthlﬁy{ekas SiphORipRRY dndWdakind A&t € whi ch
has excel | ent spreadi ng and envol |ient Pro&ertles Us can be used

i nt er chan§@4sm X)’a)&ﬁ i rqSIF‘Pt Qfrtoniqal foripylatiansiof bip Pspertt inyantianedick just purely s
i sopropy!l duast 8 e eX¥etnil ﬁﬂ%ezofrﬁycfohﬁéﬂél anfthdl %cs@rvﬂﬂ iy @ﬁﬁ&xvx\’ﬁéa@&eﬁfﬁf seads

rapidly and pronotes wetting of her materrals; U I's di yl hexyl

succi nat e sepichs pitingdice snduother P@tsawmls{wéaﬁlth@emﬂeﬁmwtfﬁm piimal and wil

15 thereby ingest the systemically active formulations. In respect of topical formulations of
the present invention which after being topically applied at least partially penetrate
tﬁrough the epidermis of a domestic animal, penetrating into the extracellular fluid and
then draining via the lymphatic system of the animal into its blood stream, these
formulations will be effective against blood sucking pests such as fleas, ticks and some

20 lice. These pests will be specifically killed if they ingest blood contaiming the
systemically active composition of the present invention.  Accordingly, topical
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 pesis 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),




substances onto the skin; CSis isocetyl stearate which cgp Lhed as, an

enol lient, lubricant and spreading TCC is glyceryl tri caprylate/caprate

which is an excellent carrier or vehicle for actives; AP is a selected

bl end of branched chain esters which again acts as an enollient and

spreadi ng agent; 15 al cohol could be benzyl al cohol, propyl alcohol,

di acetone al cohol or other suitable alcohol. other ‘possible carriers which-

can be used in the formul ati ons of the present invention include organic

~and inorgani c al cohols, including propy$one glycol which is a common
ivernmegtin carri e, et hanal . .or AP\ N I azyl . al ¢ahol lycols, and

also Typically, W’nlés, 'S?%P%ﬂygg?t%ﬁé&o& g ’%@P%SP‘?%{]”%B%%?&%FPWSQ‘B%V esent

i'nvention, cajfipemippusphinerchanpebly with IBBatlE; cream suspension, spray,

enul sion, foam pesk RopraR] AkAkte; Of Nt Ment  salve or gel. Mre typically, the

formulation is a ﬁg] ution,, and typically .water soluble. Typically,
formul ations of tHePEOEY™M%ird, fifth or sixth aspects of the present
i nventi on can be HPisg®lG Annigtylxihet prenibntio witiohpedadsaapddiy adlpemetes etthyz sheep,

cattle, goats,fet@Blliss: Pigs, dogs, cats, poultry and horses, other
rumi nauts and nonggastrics. Typically, the bait fornulations of the fourth
aspect of the pre¥Lidieuusheyisrecis anderomelen ¥oiing rad wirpadiye oidmaehilist her t hat

on or onto domestaces dfvithadds; to afford a direct contact that will result in

intracorporeal pr . tiv ts jnethr i dentified pest .30
orders, "as is. knoﬁﬁ%&&@ﬁ%g%&&lﬁ%c%gﬁ %&g%ﬁ EI—“% |t'cl'§1%ﬂ5‘g§1%ps8rﬁ?ﬁ%n
formul ati of oR&Mhie third aspect of the present invention is -applied by

pouring in one OrTCReN lyddryifti REPyIAcabrike AvnRQS alBredillft GRS volibid'td:ne (back)
or shoul der of, a donestic animal . re typically, the pour-on fonulation

is applied byam‘ﬁi‘c’:ﬁlri ng along the back of the animal, follow ng the spine. A
pour - on for nul at iAlis clrctedblal stbrinehed pipin cotels whick fpginacts sah chylliot dr

conventi onal %‘,mg%&t’ncl udi ng W pi ng an N 16 inpregnated material over
at least a small area of the animal, by us'ing commercially available

appl i cat or$, bar ieghpheouldibe hengyl pleehgh propy) elsphioh diasetpnerpleabyl an eihprguitablepr v race.
Typi cal | y, apglesns). mat el y about ~. 0, 12000ng acti ve conposition/ kg of ani nal

other possible carricrs which can be used in the formwlations of the present
invention in_chliie organic and inorganic alcobols, inpluding propylene glycol which is a
common ivermectin carrer, ethariol, propyl alcohol, benzyi alcohol, glycols and also
2 detergents. ' S ' )
Typically, the formuiations of the third aspect of the present invention, cap be in the
form of a powder, oream, suspension, spray, emulsion, foam, pasto, acrosol, ointment, -
salve or gel. More typically, the formulation is a solution, and typically water soluble,
Typically, formulations of the secs:{nd; third, fifth or sixth aspects of the present
25 invention can be effectively epplied to domestic animals such as sheep, caitle, goats,
camelids, pigs, dogs, cats, poultry and horsm; othet dominants and monogastrics.
~ Typically, the bait fommulations of g fourth aspect of the present invention will be
administered by means other that on or onto domestic animals to afford a direct contact
_ (hat will result in intracorporeal presence'of the active agents in the threc identified pest
~ % onders, asis known by those skilled in the axf, _ |
-Typleally & pour-on formulation '6f the third aspect of {be present invention is
applied by pouring in one or feveral lines or in a spot on the dorsal widtine (back) or
shoulder of 2 dowestic animal. More typically, the pour-on formulation is applied by
- pouring along the back of the wiimal, following the spine. A pour-os fornsulation can
35 also be applied to the znimal by other conventional methods including wiping an
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bodywei ght is an effective anount for toplcal applicationff ?ggﬁb gstio
animals. Typically, s about 2-100ng of active conposition o e first
aspect of the present invention will be applied to a cow or sheep (per kg
bodywei ght). Typically, a fornulation of trio present invention, such as a
pour-on fornulation, is fornulated such that the active conposition is
present in a concentration of about 0.1- 40%a wei ght / volune, nore '
typically 0.14N wei ght/ volunme, preferably about 0.5 to ' 10 S% dependi ng

on the potency ofthe actlve Typ| cal l.y,1J6an active conposition or a

formul ation o re [ g\ﬂ!g h t hat each
of itlie A$35 rtr%ou E%&nasgnra%%%ﬁfﬁel %é&grg pr es in a
concentr at i on2¥eBab 'F“t%bbi'}“!ls@ﬂm%WWP@IWW%&ISPWm@aCh of t he

A83543 conpound. T@ﬂﬁhl@,h@pﬁﬁﬁﬁ@lgyﬂbbm%i Wm&wﬁﬁm b a@mgoncent rati on

- range of is a e t he  A83543
-conmpound and ?Qﬁgwm%hag cﬁmq"%cf?rqﬁ’émaafé&%%ggoe P%:Eg&’é{nag%r#g%ﬁpff’at I on range
of about 1510®pwrﬂ~10¢lhé°ﬁa¢fl‘$@®mvﬂﬂmf¢f@mMﬁ%mwwwéllbm n respect
of ready to u I‘qugm%;gh%w dfRightli | ut ed di ps and sprays. Pour-on

formul ations o e ent, j nveption ca a concentration

- of the actives |h‘yﬂ‘ﬁ‘g" i @at{?'f”’ﬁp‘b‘?f?sf’ml“ﬁ ?’T:,x‘gl’rﬁsrﬁ %?%n} @ ¥o 50 g/L, 20
even nore t_ypfomai!dleﬁs&@mglﬁlaatvebmnppmﬂpremﬁimaaﬁmbmmwfmom such as
~tablets and & F horde O h@i}'él@ & ﬁé“?@’“ Iypl calty

- the adnini ste@g{j hge W c %H!I Qﬁoﬁgl ethbgt%{)ng anlﬁh&’{l wei ght,

. more typi ¢l I%A@P?dt“&"n‘?m‘fyg’f%jm%r bai t forrrul ations of the pr esent
invention, it isTipiellsah sttlvatcolpeitiGDOoCe MrnblhtioR ofifRe presin Bvddfont i9 '

L0P0ral 29, TRk S8k L8 AL Bk o Sl ST
agai nst the Pihpressntdn a corginition aapseof dout il\.ﬂﬁﬁppma Mas hypicalluedeh afthe n t he or der
of 0.5-80t nlmm &ﬂ?dub@ﬁfd'ﬂ%ﬁnam‘%ﬁﬂé ﬁ&on@%%sé?@{n aV&hécn@aﬁbﬂ ARkl NY

Crval Lor et motbeel S0bprie. Biopos el et at B BSE, G u Bor ml a1 on'of
the fifth aspescweplic bhen:prement i mmmmﬂon iedtgd oF dbbie 1£100pm. the ta tablet,
50 be’ susopaFoblfn 2 R UHRACh RhecP b 8y B bk frahihs SR 00 (P
a convent i on&Hlt ‘FFHHI?F@P Spays %@bmﬂﬁ@mﬁ%m@nMEW¢ cal and
veterinary praaaeﬁceﬂﬁuoﬂmb Bdfikds in the RBGWF §8m 1-1000TY 58S tﬁicaﬂ;aﬁlo%b gfipybe prepar ed
by adm xtyre of hat SRty %%sg0 h WahdP B St Bruflaatis! SR S tablets and
parentcral formulations of the present invention, typmally the administered dose will be
from 0.01 to S0mg/kg auimal body weight, mors typlcally 0.1 to 20 mgfke. For bait
formulations of the present invention, it is typical that the concentration is from 0.05 lo
- 1000mg/kg, mote typically 1 t0 100mgkg.
5 . Typically only a small volume of & pour-on formulstion is required in order to be
effective against the Phthirapters, Siphonaptera and Acarina pests, such as in the order of
 0.5-80ml per application, with 10-60'mil peir api:hcanon being preforred for farger animals
such a5 catlle and 1-20mi per application for smallor auimals such as sheep, dogs and
eats. R |
» Typically  formulation of the fifth aspect of fhe present fgvention is in the form of
2 tablet, capsule, bolus, solution, suspension or other efixir. The formulations can also be
suslained release formulations. Such formulations are prepared in 2 conventional manner .
il accordanee with standard pharmaceutical aud veteripary practice. Typically, capsules,
‘boluses or tablet may be peepared by admixture of the active combination with 2 suitable
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14 March 2006 . lea finely divided diluent or carrier, adgjjfd Y
containing a disintegranl and/or a binder such as talc, starch or |actose.
AVENDED j ~H~ AL 14 March 2006 WD 03/024223 PCT/ AUO /01169 17 Al so
typically, a formulation of the sixth aspect of the present invention is in
the formof a sterile aqueous solution or suspension of the active
conbinatien, with a parenterally--acceptable carrier being water and ot her
exci pents such as salt or glucose being optionally present. 5 In the
fornmul ati ons of the present invention QFV|ng pesticidal activity against

Pht hi raptera, Siphonaptera. and Acariﬁ- pests, the active agent is a

conbi nat i on ofindy dividelsdilvend mecacrizradditivdally bedtingla Sisiotogrady endidr adindef spi nosyn
conpounds (i nelkighing 13k e and at |east one active agent selected from
t he macrocyclic Iactones including ivernectin, abarriectin, noxidectin,
doramectin, eprinomectin and mil benycin. 10 The fornulatlons of the present
i nventi-on SU|tany can variously-include one or nore additional :

i ngredi ents such as preservatives, spreading agents, adhesion pronoters,
active solubilisers such as oleic acid or lactic acid, viscosity nodifiers,
" LJV bl ockers or absorbers, colourants and stabilisers such as
antioxidants. Suitably, surface active agents including anionic, cationic,
non-ioni c. and anphol ytic, surface acti-ve agents can also be 15 included in
t he pour-on fon-nulations of the present invention. |sopropyl nyristate
(IPVM, isopropyl palmtate (EPP), caprylic/capric acid esters of saturated
Cl2-CI S fattyY al cohols, oleic acid, oleyl ester, ethyl oleate,
triglycerides, silicone oils and dipropylene glycol nmono nethyl. ether
(DPM are common spreading agents used in pour-on fornulations. 20
Typically, the nethods of the seventh to tenth aspects of the present
invention prevent ticks, lice, fleas, and other Phthiraptera, Siphonaptera
and Acarina pest ‘ o :
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I nfestations of donestic animals, incl ud| ng but not |imtggto cattle,
sheep, goats, pigs, horses, camel I ds, dogs, cats and poultry a ot her
rum nants and nonogastrics. Typically, the active conpositions,

formul ati ons and net hods of the present 25 invention are effective agai nst
1 mmat ur eW0i0R624928 ng nynph) and adult forms of Phtbi r RTAUA0IHHphonapt er a
and .Acarina pests. The posts do not have to be, although typically are
present on a host donestic animal. Mre typically, the active conpositions,
- fornulations and nethods of the present invention are effective against

i mmature and adbse typiselis aderupitation phibe sixth aspiop hbthe apssent inver@nania thcar i na
pests in dEs ot [

formul ati ons aﬁlg t%gﬁleﬁm’f ét%lﬁtﬂ) %(rggﬁﬁ‘%ds?éﬂvaeﬁn Fga% lgr goﬁﬁgaggg‘f etgﬁsve in
decr easi ngarblttaallylamehablcfcamelabﬁbm Patehiandh pther excifSiis sociapst siltaoraghebofcar i na

eggs whic t in donestic animals. Mre typically, a

tggl cal | ygc@?éqtfggaly&%%ﬁent erally adm nistered fornulation of the 35
present i nvent ilorthadrmuiatonsosft the preséne dgpvebtialy havinge pdsBaidal cotiwtyOwgagist | N sheep,

acts to ¢ 0 20 VWO 03/ 024223.. PCT AUOl/O lar |ice
S at 11 oPPlrSerd SipfRnilaf Ribacihor 85 B BRiveee A o mn SER AL hod &)
- on cat t| encasaehpaaddsseleoted Gointhd clésk phopippiredompoidsideleging bpifiesad)aat as and
other fl ef\s% ind cats a %@(‘?‘E er dones ani ma.l Al so nor.e

Cypi cal | ylcast qngeasy agent Gelerteq BATTEFYF Jactofien i eIading VTR at i on of

“the presegfanicoint RokMBctAL Hsram€eti CptinSthedtih GRd MMBerhyceks in cattle 5 and fleas
I n both dogs and cats. The formulations of the present invention are

prepar'ed accor dihs Jorlatiens,pf the presmf we%twn\mwﬂ,v F%V%P%!%l“id'é Ang Qr 5

sol ution fbr PafiRaltihtdstd HRRed preé,e@enves gvﬂg%ﬂs atdﬂe%m%a;frérh&&sor
vehicle, using heat and stirring where req UI red. AuxXi | é\w or addi tional
i ngr edi entcsive sefubjlisestignsh as Gletwlwfxlﬁ‘imeacéﬂf viseasity anodfiprss &Y pleekesy orcan be
mi xed W fhobiirs, douBiihd 368 sRib{iGkrs LRh b EnRAtHali O uithny BrE @kl hgente
fornul ati ons of the present Invention can contain a$ e s ppm of each
macr ocycl meludmetamelcceahpomnnblandc spd nmsbwiytaomfagmabtweragewwnmlm and a
syner 4L tingina&fih Bl polufo ohbia B BF HE Hrescld fryBiild ¢ _cOMPOSI i ons and

tions o I 'nven

f ormul a ion ar 15 hunans and ani mal s as
well as cr ops dsogrgplyhmtysstate (@#M) esopptopd palmlﬂatee(mﬁ)pcbapryhmdqmcanul dstesssue

of saturated Cj;-Cg fatty alcohols, oleic acid, oley! ester, ethyl oleate, triglycerides,

silicone oils and dipropylene glycol mono methyl ether (DPM) are common spreading
agents used in pour-on formulations.

20 Typically, the methods of the seventh to tenth aspects of the present invention .
prevent ticks, lice, fleas, and other Phthiraptera, Siphonaptera 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




of animals treated. or adm nistered. with the formulations,afe; 3t
environnentally acceptable levels. Further no skin irritation or other
toxicity to end users results fromthe nmethod and fornulations of this

i nvention. Environmental contam nation is also mnimsed: 20 Al so

advant ag®sue¥g4228s such spinosyn factors and nmacrocyclIRQI/Atev0ses are very
~efficacious at low | evels due to theijgsynergistic effect when conbi ned
together, the present invention is of utility against Phthiraptera,

Si phonapt era and Acarina pest populations in donestic aninmals that have
exi sting |saniddrdicofn eatidd, gpaipend camalids, lncis 10 worioh ticksolep Aenelsliuahavinaen ocycl i ¢

| act ones . . I, he

adr i ot r SfiD, R S OB SR bR R ERBNA Tk arf ST IRER 1 foke T

i nvent i on,cataradd athei demesborposialsi Alse noire typealby, estepitallynvaliy oo pareseralfy way of
external | y/ L, C to.th onestic animals. Such,t.opical ,appligation can
take the fag'trn?:%ﬁswor?‘i l'| plpl)ll‘oitﬁogn, c"afstﬁ% re?an&veﬁﬂgpﬁc%gt? Cg?c)tfoéglf:%g} ﬁ%ﬁ lg i“@e appl yi ng
such as dusd fleay,in both dédsendvkse pl acing or laying the formul ati on containing

t he active substance/s. ..Acc i ngl 30 typically the activ onposi ti ons
oSt ne | meenti olFE femprintr St Ok Heakty Benitbare piebertd 5 @ihing o ST LG

peslt i Si daltechniguesl aWhepihe fdrmeafgsni |a)éol$136ﬂ1thte @Eijtiaﬁﬁéidd?'fhsdcﬁﬁﬂdii@miiwlm ations

i ncl ude spot-ons, pouyr. ons, . sprays, dips, dusts, |otions,. .S,

o it ment o e AT Or Valec P hea gl ping bkscTeautedc KAuXiliny 4 a8iitHihpoos

col lars, nmgsledidnts0fis beedidie@Sha ikt idf abdRARd cBOMF oPfhnf R Abtb@WiNge 35

I ncl udi ng bot h aqueous and organic sol vent based ones as well as enul sions

and 14'°Naretyepooriotl addijepehlf efdetare preferred. As stated above, the
formul ations camd@mlitios Bp&g%%s&ﬁgﬁ\@m‘cfnoéaﬁ‘c%ﬁ%%&e ﬂll'pghecq dabtst prior

to application, Mre preferred are dip formulations, pour on fornulations,
j etting f macpcydiedactang cooprynd aad sninasymepmensiad per applichloemantd at syoergisic W\t t abl e

powders arg.a0akigbsek@fmul ation of the invention which are prepared by

~blending the active with a dust cannier which wets and suspends in water. A
surfiice activBieagpive composiions dud dormBiatiays obH theviaventibh ergpoowitoxic tan be

R T
Emul si ons ofirapirgaiottieated f @r adrhiatstecd. ofitht the fommelations narehatc bnviroememblist | ons  of
the actl V%éceptable levels. Further no skin irritation or other toxicity to end users results from the
~ method and formulations of this invention. Environmental contamination is also
minimised.
0 Also advantageously, as such spinosyn factors and macrocyclic lactones are very
efficacious at low levels due 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. Accofdingly,
3 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




in water-inmscible organic solvents, commonly at |-40% W {f. 25hoePti onal
surface active agent to pronote emul sifcabon, -wetting and spreadlng T e
choi ce of solvent is based on safety to plants, hunmans and -P acs,
volatility, flanmmability and cost. Water enm sion sprays from such

enul sion content'rates can, be used in household Phthiraptera, 1is

Si phonaptera and Maxi m pea ooutrol,.k As stated above, the adm nistration
;of the forrmulations of the fifth aspect of the present 'invention is by way
‘of oral ,adm nistration while the adm nistrationof the fornulations of the
‘si xth aspect of the presotat inventiongi-s parenterally, for exanple '

i nt ranuscul ar 's‘ﬁ mﬁﬂn as PGS o%&lftﬁéd dbs%,fﬁé/ ﬁ&%c&n%%gg@?nfzéﬁfr%l ations of

the fifth and SI present 1nvention wll var with regard
to the weight BmwHR %W@Wﬂ?ﬂ’ﬂ%ﬁ#"ﬁ@ﬁ dependi ng of the, species of host
donestic ani mal tMorbepréfredtand dips foabibtioAs dolie ol Qldkynulasidng hjetidgemdgor mul at i ons

may be adm nlf%ﬁﬁﬁ ﬁﬁ%f 0.001lnag to about 50ngy per kg of
ani mal body wei ght i '1 sgﬁf ﬁmm{arog}m 0.01 to about 30ng per kg of

ani mel  body® wei ghwam]éﬁ@wé%ﬁe ?ﬁﬁ?’é‘ argleyoniof te inyentionorhich are prepargidyut 20Ny per
kg of ani mal b&d&ngﬁ&@ﬁ%mﬁhl@ﬂmmhﬁudﬂl%smn@@sp%nds%ﬁ@&e Aap@e0r as several

doses. Hi gher es a cont e | ated within
the present i rﬁ%n%ﬁ isaddﬁf%% bleﬁov% E’? ﬂ“@%g tPeWS'ffﬁ ations of the
- fourth aspect WWWWWMWGWMS@WM@PGWWEW|on by neans

ot her than Onm&mﬁie@afdgrrestlc animal's to so afford a direct contact (such

as by, ing stlon 08 t t hat sult in. intracotporeal
presence o? t he e{% a‘§ % ﬁggcf?é’?iﬁ%‘@ﬂm’f‘%ﬁ °@‘§ 'Is“? a‘f)"?fflers as is
known by thosé W‘F’WW‘MWW Salﬂ’*!nfs, Fitmgnly 34 M%WWMsuﬁicethe active
conposi ti on oacnw@mﬁldpﬂm@%ﬁﬂﬁhcaﬁén, tvtt@ngl% EHRMing, 'M%&ﬂs&%ﬂ?y be present

"ol udi ng ¢ PaRCE sty i Tudes sl i %@Wﬁ% St ey ot | eat
One 14 Mar ch- e@0donkpreys mmmmmmtmmem inbotdeholdihthitigeeg' . porti on of
t he fermengat SBRbmiPREWR MMHM p| S..produced. AMENDED SHE'
As stated above, the admxmstmhon of the formulations of the fifth aspect of the
-présent invention is by way of oral adminisiretion while the administration .of the
formulations of the. sixth agpect of the presént invention is parenterally, for cxamplc
intramquseutarly, suboutaneously or m!mvenously
0 . The formulations of the fifth and sixth aspects of the present invention will vary
with regard to the weight of the active combination depending of the- species of bost
domestic animal to be treated as well as the body weight. The formulations may be
. administered ss a dose of from 0.001mg to about 50mg per kg of animal body- weight,
" more typically from 0.01 1o about 3¢mg per kg of aninial 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 ate also
contemplated within the present invention- .
As the administration of the bait formulations of the fourth aspecl of the present
mvennon is by way of administration bymeans other than on or onto domestm ammals to -
3 afford g direct contact (such as by, m,gmnon of the bait by the pesf) that will result in
intracorporeal presence of the active agents in the three identified pest orders, a5 is knuwn
by those skilled in the art, - '
The spinosyn compouent of the active composition of the first 'aspect of the present
| invention may be presmt,as 4 singls compound, a mixture of two or more compounds, 2
25" mixture fncluding at least one of AS3543A and A83543D, or a mixture of at least one

—h




14 March 2006 WO 031024223 PCT/ AU01/01169 20 The nacrocthbﬁmLaﬁkone
conpounds used in the present invention include such well own

ant hel m ntic conpounds as avernectins and m | benycins and derivatives and
anal ogues thereof As stated above, the avennectins are isolated from
fermentation products of Streptonyces avennitilis and the isolation and
chem cal structure of the eight 5 individual aconponents which make up the
avermectins (otherw se known as C- 076 jggonpounds) is described in detail in
British patent cification 1573‘]??’6 Ivenrlectln is a ound which is a
sem synt heti ¢ ‘3% @W@%f"ﬁﬁl&f‘ @?f‘fil cRerionefote froenition i "%“‘mdﬁmrer cially
avai l abl e ivermhﬂmikmmﬁumﬂ.nclude for exanple, the 25-isopropyl anal ogue of

i vennectin. Avernectins being |lipophilic can be prepared for the purposes
‘of the 10 formulation s and nethods of the present invention by dissolving
an avernectin in an organic solvent such as chloroform nethylene
chloride, acetone and al cohols, M benycins as discussed above in detail,
are ot-her conpounds which are not avefrnectins. but which can be
considered to conme within the class of conpounds -which -are macrocyclic

. lactones. The nilbenycins differ structurally fromthe avennectin group, 15
mainly in the absence of a disaccharide group on C-13. Exanpl es of such
conpounds are described in UK patent 1390336 and EP patent applications
170006, 254583, 334484 and 4 10615 which are incorporated herein by cross
reference. The spinosyn conpound may al so be present as a salt in the
active agent, fornulations and nethods of this invention. The salts would
be prepared using standard 20 procedures for salt preparation. For

exanple, spinosyn A can be neutralised with an appropriate acid to form an
acid additional salt. The acid addition salts of spi,nosyns which can be
used in the present invention are useful and include salts fornmed by
reaction wth either an organic or inorganic acid such as, for exanple,

sul furic, hydrochloric, phosphoric, acetic, succinic, citric, lactic,
mal ei c, fumaric, cholic, panmoic, mucic, 25 glutamic, canphoric, glutaric,
.glycolic, plithalic, tartaric, fornm¢, lauric, stearic, salicyclic,

met hanesul foni ¢, benzenesul fonic, sorbic, picric, benzoic, cinnarnic and
other like acids. GCenerally, emulsifiable concentrates of the A83543
conpounds conprise a conveni ent concentration of an A83543 conpound
dissolved in an inert carrier whichis -either a water-m sci ble solvent or
a mxture of a water inmm scible organic solvent and
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‘to obtai nyriRR 6%k CeichPhN RBMRIGRC
~the invention. In another preferred forhu

30 emul sifiers. A preferred concentration range is 1-500glL,pf  s@id

spi nosyn conpound, nore preferably the concentration range is selected from
the group consisting of I - 400g/L, 1-350g/L, 1-300g/L, 1-250g/L, 1-200g/L,
1-1 50¢g/L, 1-100g/L, 1-90g/L, 1-80g/L, 1-70g/L, 1-60g/L, 1-50g/L, 1-40g/L,
1- 30gl L, e emA123 even nore preferably 25¢g(L. Useful rrrmgani/eiieol vents

I ncl ude aromatics i ncluding xyl enes d petroleumftactions. 35 Qher
organic solvents may al so be used, such as the terpenic solvents, including
rosin 14 March 2006 WO 03/024223 PCTI AU01/ 01169 21 derivatives, aliphatic
ket ones such as Ty slacesclin bnwna pemprangs wrd & bo lpadsent snvehticagndude such

et hoxyet h i Lfi.ers LEiabl e ¢ trates,can be
chosen fr 3»?7181 léng %3@?‘%@%@%&%’%@ y urrg{egc%(? ?‘lbig’ﬁ%ﬁ“ﬁuﬁgﬁ ggr{e{'taﬁ ¥ 5?93 oxi de
adduct s ofanalogyds phaeaf] sAssttedSabavd, dhe avermedtmes tagen isslatddnfidm demgenmtibiphonat e

al kyVvaryl ts. ueous suspensi o AS) ..conprise su nsi ops of an active
wat er - i ns&%g%llcgs °f?%fpg%’§vf & %vs%%@mﬂf}ﬁ%ﬁ@%%ﬁﬁﬁhg{wcajaﬁﬁfgw Ogg‘ﬁie@% at a
concenty atindimidiial dchaporentgeviith mhkeoup albeo eerdiechi® gdtherwize %SWQF }CB’N‘B
concentration r e ls.selected fromthe group .consi st of .about

1- 4009/ L, ."88188‘%“6‘3%%66‘&?‘1‘3?‘ ‘%E‘SE}? mlérﬁggaﬁtﬁf}‘ BfsiRation g‘%’ééﬁt?‘%ﬂ%ﬁn 530 1509/ L,
about 1- %%@Ei}undab@lulﬁ islagsj&ﬁi’sjm(t}g@ibmhlbmibalfﬁﬂhéd bREedifichtiGDef hvermesut dlb 309/ L,
nore prefera apout , . Ceneral ly the suspensions are prepared by
finely gr i‘f«ﬂﬂfﬂ%ﬂg‘&@a@ %@vﬁctmwhﬁeéwxmw@e $xispmiery! anajeghe el e

conpri sed ipdmégne! A8Bshestisk @éiﬁ%aﬂﬁ®hilféh@§xeﬁb bfeBited U6 tHeY PRSosBS oF QY ONi C,

sul fonated |lignins and al kyl sul fates. Inert  ingredients may also be added.
15 Theloaqu:%ugaf@ﬂ% prehErdeds offhe errsentilevestian by gisealengien yavermetiined & t h wat er
FRfRh Widre,! REetbreNaha f ALYkt 1 Ons of

[ | | ed fo ation, the one or nore active
subst anceMilbgryeiss t 5edisgissed opboxe igofieiail, osre oftherh ompundse vhidhn aanelr . Sprays
are the - i Ci P i . of

St uct ur o8 SHEREL PRESate ARG Somanat B il SFemRLABENG, o o are
t he nost @srmeniogyelinieciges.pBtrifliethyciapiffecevciorally frosrthé hvermedtingriup,ani mal

5Pt 8, okl 6 UERECPL BBl LA B2l Gl B Q21 ons

of the presen articu
pref er r ed dededibed indJKS pitend $3993 3@ anddEPyghtemn sbplibaions £7000§, QI54383| 3®handconpound
are each: 4'10615 which are incorporated herein by cross reference.

The spinosyn compound may also be present as a salt in the active agent,
formulations and methods of this invention. The salts would be prepared using standard
20 procedures for salt preparation. For example, spinosyn A can be neutralised with an

appropriate acid to form an acid additional salt. The acid addition salts of spinosyns
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 e}tample, 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
gither 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




present in a concentration of about 500ppm or |ess. Mre ty Yy, each
are present in a 25 concentrati on of about 400ppm or | ess. so typ| cally,
each are present in a concentration of about 300ppm or |ess, nore
typically 200ppmor |ess, even nore typically 100ppmor |ess, nost
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In another preferred formulation, the one or more active substances take/s the form of a

solution of the active/s in water. Sprays are the most common means of pesticide
application on surfaces of structures such as stables, dairy sheds and pig pens. Sprays or

20 dips are the most common means of pesticide application on small ruminant animal
species with water generally as the principal carrier.

In the formulations of the present invention, particularly dip wash formulations it
is 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 50ppm or less.

Best Mode and Other Modes of Performing the Invention

Preparation of the preferred formulations of the present invention ¢an be made

3 by conventional processes, several examples of which are found below. The preferred

B 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




bot h spi nosyns and macrocyclic | actones have a secondary qjhg&ﬁ%iﬁg] gama
am nobutyric 20 acid (GABA) gated chloride channels in arthropod neurones,
GABA being an inhibitory neuro-transmitter. It is therefore possible that
when conbi ned spi nosyns and nacrocyclic |actones have a synergistic effect
on t he GARABREpt or | eading to effects in an insect' PCTASPVYLEY system
whi ch woul d be unrelated to the prinmgpy effect of either spinosyns or
macrocyclic |actones. The aim of these studies was to test the hypothesis
in Phthiraptera, 25 Siphonaptera and Acarina pests of veterinary
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or present systenically in the peEXAMRKES i singly, this effect is not
observed in in vitro assays whi Chlniﬁ'd’ﬂ f@pcont act such as treated paper or
30 transient inmersion in treated SO UCIoNs. It is contenplated that this
di fference is r&maiggdor doepatdntiationd becursswisenche eomtibingd effeck dfiteo pedtioides of bot h
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exposed t @nddaendded ApproRAC B HaldnPloyRll 8 PiABSRIdAE-rbspbhsteEles opRe,l/ 2, 1/ 4
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The macrocyclic lactones have a primary effect on the insect nervous system by
aétivating inhibitory glutamate receptors, while spinosyns primarily activate the nicotinic
acetylcholine receptors in insect neurones causing hyperactivity of neurones. However,
both spinosyns and macrocyclic lactones have a secondary effect on gamma aminobutyric
20 acid (GABA) gated chloride channels in arthropod neurones, GABA being an inhibitory
neuro-transmitter. It is therefore possible that when 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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15 conbi nation. The dose response |ines are used to predi 3&%}3&@ ficacy of
t he conbi nations assum ng i ndependent action and conpare the
~efficacy observed. Results There is significant potentiation in nost of the
conbi nations tested. Potentiation 20 is nobst pronounced using 4:1 and 9:1
rati os oW&sioaEsad: ivernectin. Conparative Exanpl e PREFAUILMNECt assay in
respect of lice Materials and Methodg 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. Mrtality is assessed after 18 hours and LC90

val ues ar &xamplaki ned by probit analysis. Lice are exposed to the LC90

I aaai £ o LR GRARMAe poGhHRpler Boff etppt bl eshhelin b2 100 o

each chenilical with each 30 concentration of chenical being a fraction of

t he LC9O0. I{@qgr%llsta%dﬂel#o%fficacy estimates for the conbinations in groups are

| ess t han ed under independent action, i.e. there is no
evi dence of synésigg thameBindd ¢f Rvizp aixd PXGEHsWO/OB0R4 323 1093 321 13) kicdpd 69 24

Di scussi on, ,Th egative result in the er contact assay conpared to the
Chgest on dsays JERSts BIoweA ondoth e0ted ShED HREITE ralRRiEe IS ohe
pr esent ed coyshititionsd Ispinbadohvepestin fop W8 hp@! didrtatityl io BsstReddferit8 hduxanple 2 I n

vitro assays .tg.investigate synergism between.spinosad gnd ive ctinin
fleas 1) SEHEOCse it S ifbll seREADULICFREAR POl ©r 105 LCHha het hods
0 . The abickhtitioRbf PRISBIERveMEkiaRhd 8R! 1/4 bfid BB of@E)LCYOV InSAditidl livade and
Georgi (J Med Entonol 1988; 25:186- 1903 allows adult fleas to feed on

bl ood &nd 2fesexpaietainl klt b4, tidi ddt 2ndnkd eqombinations of each rhemicals with jcgshdes .
G oups of cdRehttfoR ofiemte]l MRS AR EEIOICY0.

The method of generalized linear models for overdispersed binomial data using
the logistic link function is used for an analysis of the treatment groups. The analysis
estimates dose-response lines {on the logarithmic dose scale)} for each chemical or

15 combination. The dose response lines are used to predict the efficacy of the combinations

assuming independent action and compared with the efficacy observed.

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 cotion 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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citrated bl ood containing a range of concentrations of spilatat2as

I vennectin for 24 hours. Mirtality is assessed after 24 hours and LC90

val ues determ ned by probit 15 analysis. Fleas are exposed to the LC90
concentrq‘;d&rhﬁgs spinosad or ivernectin and 1/2, 114 and 1/8 of the LC90.
In addi t "onfPE4s are exposed to 1:1, 1:4, 4:1, 9:1 ad§™AWOHEhhi nati ons
of each chemi cal with each concentrati%on of chenical being a fraction of
the LC90. 20 Results There is significant potentiation in nost of the

conbi nati gf)s, tested. Potentiation is nmost pronounced using 4:1 and 9:1
rati os of sprnosad: ivermectin. |1) FLEA LARVAE FEEDI NG STUDY 25 Materials
and Met hods TheTinetdgatile redultbh-thsapapar cattacahssgy covirrddnb QRingdstisH assayp: 651- 654)

d o f 50. fl | | to feed on larval rearin
medi um coRBRRORY R PaP S B ShstOE e e G RB AN BT I et  n 1 o
4 weeks. Abfteptiatidnteeds. t he nunber of |ive energed adults, cocoons and dead

pupae are counted. Larval nortality is assessed 30 and LC90 val ues

det erni’ned by probit analysis. Larvae are exposed to the LC90
concent r atgixampRf2 spi nosad or ivernmectin and 1/2, 1/4 and 1/8. of the LC90.
- I'n additiogn | Iparvae are exposed to 1:1, 1:4, 4:1, 9:1 and 1:9 conbi nations
- of each cHBNMitEeassaysininyestigate spneralsmhetwesn spinosadamddearmeetimin fleas r act i on of

the LCOO. 1RERAHIMAINERGRIGIVIOS 93T BRARRS ABGT/AWENO1169 25 Results There is

- significant potentiation in nost of the conbinations tested. .Exanple 3 s
“In vitro daieiials apd Methedst | gat e syner gi sm bet ween spinosad and ivernectin in

Tarvar®i mror i oneraatd s s (it R cod B Bk ARV EBIED o a1 o
10 2001; 9dF3uamY 1988; 250864 2Q)eplows rdult flazsviadedr en blesd emhisemitébde tol2 hour s
first to LodyGhe LRGN systemic insecticides. Groups of 25 fleas are allowed to feed on
' citrated blood containing a range of concentrations of spinosad or ivermectin for 24
hours. Mortality is assessed after 24 hours and LC90 values determined by probit
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 redring medium contai'ning 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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to inbibe the immersion liquid when i mrer sed. G oups of SQQMa%L%bg are
imrersed in |iquids containing a range of concentrations of spinosad or
ivermectin in for 20 mnutes then transfered to paper packets. Mrtality
is assessed after 24 hours and LC90 values determined by probit anal ysis.
Ti ck | ar weosaee2exposed to the LCI0 concentrati on of . PCI/Adpi/fiaesad or
ivermectin and 1/2, 1/4 and 1/8 of thg LCO0. In addition |arvae are exposed -
to 1:1, 1:4, 4:1, 9:1. and 1:9 conbinations of each chem cal with each
concentration of chem cal being a fraction of the LC90. Results 20 There
is signifiReadts potentiation in nost of the. conbinations tested.

Potentiation is 4 of spi nosad:
ivermectin. 1|1 )Tg%%ifpgf'ﬁ}%ﬁg%'%%%mﬂ %&tﬁggon?ql gﬁ%{eﬁgq'hods 25 Adul t
engorged ticks are injected with 2 mcrolitres of a range of concentrations
of spi nOSaBr(j or .iyvermectin. Egg laying and | arval hatch data are collected
accordi ng ndard nethods - for exanple Sabatini and Kenp ( Vet

Par asi tol IA0Gtko aBayStr M2EtigaGynetgith baweal Ginahe ah@Herinattitem cablell ts are

i njected vvth the LCO0 concentration of spinosad or ivernectin and 1/2,
1/4 and 1/**¥f the LC90. In addition adults are injected 30 with 1:1, 1:4,

4:1, 9:1 apDARVALIMINIERSIONCSBUDIESeach chemical with each concentration of
chem cal heing. a fraction of the LC90. Results There is significant

pot enti ati ethadst he combi nations tested, especially 35 the 4:1 and
9:1 spinosad: IVﬂEerlﬁk%itlirﬁhem&d t@ﬁdes%ﬂbéﬁafyfﬁabﬁﬁ’@@{e\ﬂa A bARAA P Pfddipd 1 01/ 01169
26 Conparative_exanp ck larval imersion wthout inbibing of inmersion

fluid ®he 208k \?é15316?rhé ﬂlquc%c%ﬂxat lawae are Gesipopipd &l A dipys ﬁrak&mdla:ﬁ@em hers (\Vet
Par asi t ol , §nigh0he n%ﬁ:ieé%nﬁlaud' whehl Sfatherstd. O8RS gQB? o nosé%@mﬂef‘se& mrersed in

liquids containing a range concentration Ivermectin for
20 mi nut ediqpide nontaman&ﬁémgeaf s@cprméens qf spiresad or mrmg;hntlw for @0 Ineimitesy

i mrer si on tﬁcﬁﬁgg&‘ f ﬁ‘@a‘h{ I q"’?‘ Ic%h Y y probit
anal ysi s. t'lﬂﬁ ar vg&ejpé}r ;e&{ec%%%se a(ﬁgtyﬁﬂgss%%cga cegr%ggl?l’flrrsa 'lhg“r(?% e
determined by probit analysis. Tick larvae are exposed to the LCS0 concentration of
15 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 conceniration of

chemical being a fraction of the LC90.

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

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

) ADULT INJECTION STUDY.
Materials and Methods
25 Adult engorged ticks are injected with 2 microlitres of a range of concentrations
e 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
3 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.




spinosad or ivermectin and 1/2, 1/4 and 1/8 of the LC90. ljnppaddbsdson | arvae
are exposed ioto 1:1, 1:4, 4:1, 9:1 and 1:9 conbi nations of each chem cal
wi th each concentration of chem cal being a fraction of the LC90. Results
A dose response relationship is observed for both conpounds. Efficacy 15

- estimat eV 2428k conbi nati ons are | ess than those pr @§rAUsWIYder

. independent action i.e. there is no gvidence of potentiation. D scussion
The negative results for potentiation in the assay where inbi bing of test
medi um 20 does not occur conpared to the positive evidence of potentiation
where | arvae inbi be test nedium supports the hypothesis that both

-chem cals%gﬁ“ E pted systemcally to the ticks for potentiation to
occur 14 2006 WO 03/024223 27 PCT/ AU01101169 Exanpl es of spinosad
i ver mect i nfiglylasyalimmexsigngyithous imlihing obimmersion dluidbht hi r apt er a S| phonapt er a
and Acarina pes 3 t

Spi nosad20 Iver?r}zecltl n ngeéﬁqtgggg%n?asggﬁ?%gﬂm.%hgo m)l [5 Cr odanol
QSUL5 Gr odaf1950p463) it0esh (Houphef F& lamvheare bmnérseda'p ylihiliés:lcmuirﬁrlrgaa Bogssal

m dl'i ne Ofof%gh 10L£ 8fn eﬁgl (?s]at? %F 1ve§'183 ttuqefor 961 ?r?mn?[ s[i]heg t}aﬁsflelretésé Olgdpg'n

applicator, usua osing gun w
packets Mortahty following 1mmer810n is assessed after 24 hours and LC90 values

determined by probit analysis. Tick 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

10 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
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.

Dlscussmn
The negative results for potentiation in the assay where imbibing of test medlum
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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di spense a narrow or wi de band or |ines of fornulation alqggkﬁﬂgmﬂack. The
formulation 1is applied at 0.2 nL per kil ogram body wei ght. ternatively a’
set volune 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 ml for aninals
51+ kg. 3¥ee¥P24238 ot her, fibre producing ani nal s shoulRCTI0/ATIERAt ed Wit hin
24 hours of shearing or fibre collectppn. Exanple 5 Suspension concentrate,
20 g/ L spinosad, 5 glL ivernectin 25 The active chem cals are ground into
fine particles using a bead mll. %Www Spinosad 2 Ivernectin 0.5

Propyl ene glycol 10 30 Surfactant eg Pluronic P123 2 M neral thickener eg

Veegum 2 X RGP i ﬂgﬂé ! j oMie Dow cil 75
0.2 Anti fof'lerrb]E Ag r!?greafe%llt_l foamwc?rgﬁ%egé teirglﬁfeipﬂrg*eu a'?io 10?)\%@ 14 March
Ihl!l(blj

2006 WO 03102420ntrot raptesa, Sighonaptershand Asabipacpestsate (SO s
diluted 1:1000 in water and used to fill a bath or dip. The chemcal is
applied to animals by imersing them Alternatively a shower dip or
jetting r Emmphed be used to wet aninals to the skin. Sheep can be treated
by using 61)5 hapd 'letting wand to punp the diluted chemicals into the wool.
For wound ‘QFERLIHYE®¥9Me “dil uted chenicals can be poured into a wound. A
“nunber of Iagredidntspeci es can be treatgl by being sprayed with diluted

pr oduct t&g&%ntrol Pht hiraptera, Si ph%éaptera and Acarina pests that

pl ague do f4 animals. io Exanpl e 6“tnul sifiable concentrate 20 g/L
spi nosad, Ierfiedtin vermectin The activeschem cals are ground into fine
Partl oS odmfsuss s mlr |- MW s
Crodamol IPM ‘ 15
Crodamol OSU 15
Crodamol OP to 100%
15 The formulation is applied to the dorsal midline of animals from the poli 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 is applied to

each bodyweight class - eg for sheep 10 mL for animals less than 30 kg, 15 for animals 31

20 - 50kg 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 5
Suspension concentrate, 20 g/L spinosad, 5 g/L ivermectin

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

Y%ew/w
Spinosad : 2
Ivermectin 0.5
| Propylene glycol 10
3  Surfactant eg Pluronic P123 2
Mineral thickener eg Veegum 2
Xanthum gum eg Rhodopol 23 02
- Antimicrobial eg Agent Dowicil 75 0.2
Antifoam Agent eg Antifoam C ' - 01

35 Water deionised S to 100%




Spinosad 2 15 lvernectin 0.5 Anti oxi dant eg BHT, 0.5 10%q9{arcg2@gend of

I oni c and non ionic surfactants For exanple TOX|nuI 3453F 6.8 Toxi nmul
3454FA 3.2 2a Aromatic hydr ocar bon sol vent For exanple Sol vesso 150 to

gi ve 100% The erul sifiable concentrate (EC) is diluted 1:1000 in water and
used to WOIBAOZ223pat h or dip. The chem cal is applied PETAUHHLE by
imersing them Alternatively a 25 shgwer dip or jetting race can be used
to wet aninals to the skin. Sheep can be treated by using a hand jetting
wand to punp the diluted chemcals into the wool. For wound dressings the
di luted chem cals can be poured into a wound. A nunber of animal species
can be treated ' te 5 I

Pht hi rapt er a, S‘Lﬁ%h&ﬁgﬁt%gﬁzgﬁégﬁ% ﬁ:g?? %ytéaels{bgetlﬂg%lt tdqm&ﬂ ttf)igrl%sbtafhc ani mal s.
30 Exanpl er GIPOTae clneabfvaéns dpphied toaeninals bbnnrdergsg fhem. aAlz@natgeldcﬂgshom)o gy

t abl et . [ ogad r
03/ 0242231@%5?%&[9%[1}%%1’%@”6“552@% ‘S‘E‘atra%g’gatm%g}f% Rt dﬁg‘% %ﬁ'&%’?e% ﬁ‘énem
Bi nder Adi hmitjﬁg’nawarrdgo pyepthe dipteBatieruivals irde tha vg:loy cBirlvatue® ﬁrehmrtgs theant
| ﬁg?ﬁgpg;: ?‘{lﬁt%&s C 2 at Sb%op%hreﬁ%toglv\!own .O Wurﬁ T 0 z?nq;[n gélgs c\{u? Bg Rgated

by being sprayed with diluted product to control Phthiraptera, Siphonaptera and Acarina

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.

Yowlw

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.
3
Example 7
Oral tablet formulation for dogs for a 20 kg dog, 500 mg tablet.
Ingredients | ) - glkg
Core tablet o _ '
35 Spinosad o _ o 400




Pl astici ser egglycerind Col our agent20 10 Exanple 8 1Inj quwh%bFrml ation
g/L Ingredients Spinosadl00 15l vernectin20 Sol vent eg propylene glycol 350
Sol vent eg glycerol fornmol 500 Preservative0.1 Antioxidant0.1 20 Exanple 9
Bait formulation g/kg Ingredient 0.1 Spinosad 25l vernectin0.05 G ound

dri ed boWoe/u22.0d100 Ground dri ed dog food400 Yeast 1 reiiadier/iadd veO. 01
30Verm cul ite500 14 March 2006 30 C gigns '

Ivermectin _ 40
Binding agent  eg Povidone 24
Binder/disintegrating agent, eg Sodium starch glycoliate 20

Lubricant eg Magnesium stearate 7

Coating
Film forming agent Hydroxypropyl methylcellulose 25

Plasticisereg  glycerin -4
Colour agent : 20
10
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




1. A systemically active conposition for controlling or erad| cg%ﬂgg pests
nati on of

—in.donestic aninals conprising fromO.1- 40% by wei ght " of14

spi-nosad and ivennectin in a 10:1 to 1:10 ratio meight/welght, and from 60
-- 99.9% by weight of at |east one acceptable carrier, diluent or

exci pient; wherein said pests are ﬁ;ECtEd from Phthiiraptera, Siphonaptera
and Acarina; and said donestic anihals are selected fromsheep, cattle, :
poul try, pigs, goats, canellids, horses, dogs.and cats. 2. The active
conposition of claiml wherein said conposition is suitable for oral,
parenteral or.gxternal admnistration to said donestic animal to afford
system c preSéence of conposition in sald pest 3. The active conposition

of claim o 03|tLon bai t ni n stratlon
to afford synféﬁigﬁﬁfggﬁn d?“?ﬁﬁﬁgé <§§F@&a@§$ '“A¥ £ive
conp05|t|on DSerei n said external conposition is suitable for
t opi cal adnfnlstr%plon and |s se| ected from spot -ons, pour-ons, sprays,

di ps, |otions by weight pljacombipatianf spinps smcu%ﬁhnpoos

jetting fluids ané lojléf’tlr]rﬁ)glﬁg@msghﬂa@!gh@cﬂlilﬂOS| tions. 5. The active
conposition of claim4 wherein said conposition is a pour-on conposition

. suitable for appl ﬁomt&(bn%B%al:gfwaglnﬂefesﬂlmnMeaécephﬁlmmdiﬂu@mf ace ofa
donestic ani mal . &kdpiedta conbi nation of spinosad and ivernectin in a 10:1
to 1:10 ratio wei ght/vvei ght in the preparation of a system' cally active

E?ZLgﬁiigfe(r:asMht. %aﬁaa&%rgtda%ﬁmﬂgﬁ ﬁ@@iﬁﬂ&%ﬁa%ﬂ& %?rom sheep,
afihd ge%&e(fﬁogls oses’ 0 §i’a%tl s The use of

ccattle, pouldpw
“‘claim 6 whereln sa’l%e’g‘?@g%{fe |s a topical conposi.tion. The use of clai m 6

wher ei n, sai icide is. a o osj tion.
2. dI‘h% active composition o c ierein said composition is suitable for oral,

parenteral or external adlmmstrauon to said domestic animal to afford systemic
presence of composition in said pest.

3. The :ac.tive composition of claim 1 wherein said composition is suitable for a bait
administration to afford systemic presence of composition in said pest.

4. The active composition of claim 2 wherein said external composition is suitable
for topical administration and is selected from spot-ons, pour-ons, sprays, dips,
lotions, gels, ointments, salves, crémes, sticks, soups, shampoos jetting fluids and
Jjetting/spray race compositions.

5. The active composition of claim 4 wherein said composition is a pour-on
composition suitable for apphcauon toa Iocahzed area of the external surface ofa

domestic animal.

6.  Use of a combination of spinosad and ivermectin in a 10:1 to 1:10 ratio
weight/weight in the preparation of a systemically active pesticide composxuon
for controlling or eradicating Phthiraptera, Slphonaptera and/or Acarina pests in
domestic animals selected from sheep, cattle, poultry, pigs, goats camellids,
horses,.dogs and cats.

7. The use of claim 6 wherein said pesticide is a topical composition.

8. Theuse of claim 6 wherein said pesticide is a bait composition.




