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(57) Abstract: The invention provides 2 method for controlling darkling, hide or related beetle species in a poultry facility, com-
prising delivering to a locus of infestation or locus to be protected, an amount of a spinosyn that s effective to control the beetles.




The spinosyns (al so known as A83543 factors) are agricultural insecticides
that 10 have shown activity agai nst sout hern ar mywor m &&édMach@006 nsect s of
the order Lepidoptera and cotton aphid and ot her nenbers of the order
Honopt ega , for exanple, U S. Patent No. 5,571 spi nosyns
were al SO ré%%@ted to have sone ectopara5|t|0|dal ac?%&ﬁ%%¢£g§ ., In 15
vitro activity against nosquito Iary bl ack blowfly | arvae, and adult
stable flies, which are nenbers of he order Di ptera, and transient
system c activity against larval blowfly and adult stable fly in guinea

pi gs and sheep (See MISrpGniRMk qu'yﬁogﬁmg%mm 26-32). Although it was
suggested that the spinosyns would be active agal nst a nunber of
ectoparasites in a nunber of animals by a variety of routes, there have
been no subsequent 20 reported studies in avian species to support that
suggest i on. TUnSinventier t¢l@exito @Doathdd fammairoliisg 2 bdetls infatative Mbrea nunber of

refersenepemﬂchm dngslﬁb@ﬁeﬁ robiaeéambmo@ﬂire&ﬁmnﬁl aldaddihel hl, srRklegyns A and D

(called i dal

acti vi tye t su es Ré? ﬁﬁlnga&s‘%ﬁ%mang%ﬁgopﬁ%a ns?SlJl %‘ga nunber of
ect opar é%?etlﬁgte?tgfg 1&"9‘? PP AIE ATROWH O JiERPSHY | engt hy | i st of
ectoparasites which could be susceptible to spinosyns, including chicken
- flea, chickehedpimsyns thisokhbwn b AR3 IS €129 latbgriciltural indedicides &) . U. S.

: goﬁr'tﬁr g%ve%%‘n Mﬂfféaﬁusiéa eﬁa'}zﬁn?@drﬂ%}i BﬁwPﬁlk@cQ of g ol ni stered to

u ani Cblunn 32, lines
28- 36) &%ﬂgepggaa dé’ﬁ?%”g‘ 5, eré@%?@%’""%% %Mo teaching or
30 sugg&%Hh Lbs. Pé@ﬂwfblﬂ h@m@ol eoptera in poultry facil | t i es. Spi nosad
Techni cal Bulletin, Dow AgroSci ences LLC discusses the biological activity

of spinosad fig fne SY6 lvefe Qb fépditBdtoRV dlsonid 0Q a\fmmé‘da&aéamﬁ% ediscussed
| nf rg) tr;_lyyc vi gm%g usltzoqgrg% @1@8{913\9}(1{&%%9 atq adu %3@%%1: Rlcﬁt lvity

agai nst epti’no &ed gata). Al though
thi s bedteen fseﬂ orger Deplergrad tragsignd 8Y5 feé"r“éac“"ﬁtlfaﬁa’éls AVRIOWEN t ur al pest

endeni c andadyitstabladly dn glpmea@ugs an@shcplo(ﬂet: kS Patent| Na. 5531,9%10061t 26/32)per at i ons,
. e. Opemabugnnswéshaggegtad het tROpitos s, wdulll eQSve @uﬁm n@fmbéidrer avi an species

as a souy tesqg ﬁux%ermaﬁ{lmalg E%né?f&qgﬁt&gth%fe e%flﬁg k Sedu® d for humin
40 ¢ nsu n a q ?’ a [o]0) I'n IE
vitd ‘fffﬁl CSHF%Véfrﬂesae‘il‘ﬁ BB‘EHPP’F;}% %‘??’bns are grown under

subst ant | aI |y optimal conditions and that they are di sease-free when they
reach the codsus®E?L,o0D{BopBuce)s illstdniat ofontinibiey of28feidateh itAMBsedO 03/ 030644

PCT/ USOg{a2§8 g}ﬁnos?nsoﬂ@ﬁléﬁig HlfosIheA D I(éanemgm@g aﬁa ms»;@enﬁ yged housi ng

ests, such as

Eg:t fgg patéS lf{ E?]VB ectggamtéfcgi i< 1vg% Slg Etfggstsolﬁ? fqri)?og}ms would'BY acfive aghinist

a number of ectoparasites in the order Diptera and included a lengthy list of ectoparasites
which could be susceptible to spinosyns, including chicken flea, chicken mite and fowl
tick (see column 31, lines 33-35). U.S. 5,571,901 also suggests that the spinosyns could
be administered to poultry (column 31, lines 48-50) through animal feeds (Column 32,
~ lines 28-36) and feed premixes (Column 40, Example 13). There is no teaching or
30 suggestion of controlling Coleoptera in poultry facilities.

Spinosad Technical Bulletin, Dow AgroSciences LLC discusses the biological
activity of spinosad (a product containing both spinosyns A & D, as discussed infra).
This reference states that spinosad has biological activity against the Colorado potato
35  beetle (Leptinotarsa decemlineata). Although this beetle is also in the order Coleoptera,
it is an agricultural pest endemic to growing crops and not poultry facilities.

Pouliry operations, i.e. operations that raise chickens, turkeys, ducks or other
avian species as a source of eggs or meat, or for breeding stock, provide food for human
40 consumption and are a significant economic industry worldwide. It is vital that birds
reared in poultry operations are grown under substantially optimal conditions and that
they are disease-free when they reach the consumer. One problem is that poultry




manure and buil di ng substrates used to house the birds. Because nmintaining
the health of the birds in comercial poultry operatiorg8 March@Zgeét ant and
has econonic 5 consequences, the search for better methods for controlling
pest i n{gsk s in poultry facilities continues. | sent text,

ani mal I|tt@%jgg taken in the broad sense, that is tg%s§§&¥%5§ this term
conpri ses beds made of plant or other material in poultry facilities on
which the 10 animals lie or gather, including open-air sites or places, in
particular those of the "feed lot" type in North Anerica. Two species of
beet | es dpbratiomamnge usmajnymlgm&hﬁtyi ¢onfindd Howding @ichis! Bt cohdtidnd Gaveaghk! | ng

beet | e, d@{fe%bnﬁ@ﬂPMaﬂ&stﬂaﬁs s@&%ﬁeéﬁ@@%h%crﬁgﬂﬂé Qi oHﬁteﬁlh eri nus, and the

hi de beetle een es t the

. 10
dar kI i ng"BEEA flg @F'”S‘u& @["é “ﬁgﬁﬁoruye thSE}E?‘sat e P’é}%a“B‘i'g ﬁﬂ“?a ns of dollars
per yearfthg é’gx‘émlfé@me&afﬁ?'é“?moﬂﬂﬁmﬁﬂédmﬂQcpspmlﬁam lities due to the
_ i deals habaseqiensascthe $earchfortbiets nptiods fbe cordtfollingipsst infestalbnsidaodeyof nutrition
from scaidiifieetodtingst, noi sture fromthe drinking water, and favorable
tenperatures. The darkling and hide beetles particularly and rel ated

beet| e speci ﬁls $ ate ang gﬁowﬁéo Wi thin the confines of Boultry
facilities. RPYPH 3‘31“ ! singhebpadsease, bat if to sapbaldpis yct ur al
danmage té¢mmcompfiseds bedsonade Ioépialti@r ptliénmpseriahin gosltrydadilitieg oh swbichittey. Dar kl i ng and

- hi derobeahinmalsllizror gathet] @Eladiag bpearmirishes driplac@ inParticlRPMbS AthethRdf | oor of - the

poul try 1f@ghl idNordtoafiSyi ces in the walls as they enter the 25 pupation
st age. (L B'Parva% cﬁ‘lfﬁr%gc wal | s or posts and then tunnel into the wood of the

wal I's. This tunneling action causes structural damage to the wood support
in the poul t Fyo sgesies Py optlesdint are maiar gests in@ovkay facilitiseare thewarklisgin even destr oy
t he i nsbbaile] dsv kndtre as the Veaeer hedleorn, tighirbis Giaperhas,dnd thehilie @eetlep pupate. They

usualk! y rRpsses mafz&mpq@ﬁas tRéd REMBBd ihBeite @ﬁ}(ﬁn 6&&%1&{3%% o%uRPf e through
pol yur epRaHEnS it S5ion 06k B8 I8, LRI RIS,

i nsul at | ﬁ%g lﬁ%tilg;zo Q]:fﬁa %abvtgossggﬁtgpmgiee@ﬁq ig,jap gbyndapoe Bf wtfthm facility,
| eadi ngirow sg2 eedcmgtsirg fporh hg wyter, opefandreble lrepaatiespF try are
sensi ti derkligg dndmipiRIbaétles BartiblarBdd klaa bebﬂ\éssﬂeéi&d'[gap g nddow' €pai red or
replgced;ihin lf.l gﬁ%ﬂﬁcﬁﬂ&t her costs rkl'ing beetles are al so

found in pou try sequently, when the birds are feeding, they will
often eat the beetles rather than their feed. Consunption of beetles

rat her than 4 rengipal poblesniiese pedtias eaveeid thestructinel damses thexipflist drothe poul try

- oper at i bwiklings if thapoline faciliny. Deeltiihg ahdhideyetle lardid e grad Frofthe Bitdridr t he wei ght

they shgidhile afific flodr®® the oultrd Bictlity 8 SrecBs in T wAlk a6 YR % gl |y val uabl e.
ﬁggpg ey Fh. 3ht W‘ngd Fvgﬁmor;tgstg,g[y  heJR RucHE wodd She'® Can be found
s This tunneling action causes structural damage to the wood support in the poultry
fac111ty, once inside the wall, the larvae can even destroy the insulation. The larvae bore
into various hard surfaces to pupate. They usually prefer softwoods, although they have
- been known to bore through lead and tin surfaces. They also burrow through polystyrene,
30  polyurethane, and even fiberglass insulation. This burrowing into the insulation results in
a loss of heating efficiency within the facility, leading to greéter costs to the poultry
operator because poultry are sensitive to temperature. In addition, insulation must be
repaired or repiaced ﬁ'equently, adding further costs.

35 Darkling beetles are also found in poultry feed. Consequently, when the birds are
feedlng, they will often eat the beetles rather than their feed. Consumption of beetles
rather than the nutritionally-balanced feed is undesirable for poultry operations in that the
chickens, turkeys or ducks do not gain the weight they should. As a result, the birds are
not as commercially valuable. Beetles are also attracted to moist environments and often

40  can be found near the poultry drinking water. ' '




WO 03/ 030644 PCT/ US02/ 29838 -3 Darkling beetles are known to serve as a
reservoir for many poultry disease pathogens, includi ng28SHpieh

t apewor m nurrerous pat hogeni ¢ Escherichia coli serotypes, fow pox and
avi an | I\/ar ek' s di sease). Consequently, the ﬁdcra?&sg%%? feed on
beet | es ave |ncreased nortality rate. 5 Mgratio es from

poul try faC|I|t|es t o nei ghbori ng rﬁzldences and businesses can be a
significant problem At cleanout ti manure and litter accunulated in
the poultry facility is spread over nearby fields. \Wen the nanure and

litter cont a'ﬁhrklﬁ;g%étﬁ?areﬁcﬁé‘m%%ﬂvgﬁs X‘f‘egér}r(m Rt f}‘aﬁ‘y eﬁo‘ﬁlt Gy farms or

resi dence eceptive to the

gener al °§5‘?‘?€: ﬁ’@ﬁlg‘f"ﬁ‘o {ijib'iag%’é" ‘?“éd??'@&%‘?“i?rﬁ“’t?ﬁfg{‘g cfEsociated with
these pesgralypesionl Popo@ﬂtamn isplsasist(Marek’ sdisehsedl a€iatsequantlys thi bidds thatet | e

I nf est at feeden leeedesihaleednyindrensbmoreidioy fagl t o | ocal regul atory agencies, the
resul§ of which may be nonetary fines or inposition of costly corrective

renedi es. 15 .use..of sect | s,.t0.contro estations is

i nder oa. by R Bt Btac o pou iy IS R S e ool boer | ¢

i nf est at ‘?vawesse G3B &e f pignifeant problemy éé?’&@ﬁoéhtlmg; reFnpEEng Hides @prumuiptedr evi ces and
cracks umdierposhitytfadility irspread oeer acatbyficidsi (Wivealthesmanneengnl ditter centaiti cation i s

g i f I i cul lseeﬂaothlgzuédﬂmhmlgﬁat&aaeaam ARV r@ideARR! Naightes tB§5u1 ?L rol i Rg

- bee s n o] or oug

ol eantl?ngdﬂca)]f‘aagﬁs a.tnif' Hot ﬁigédvu(* t?‘;g ene Palngedﬁggltﬁg) (%blle%% A% cfafchen | eavi ng t he
facility™ 8 ‘fs9°1%fﬁ W ?}Sf usg%ﬁeﬁ%ﬁ@wsamdwhas oghiggheetleyr i ous

i nsect i cnfeetationa aretlikely thke rappteil eallocad ragnlatdry ageaeiss, thair¢sslt obwipgomay post s, and

braces dfe mdmetagy frrseinipasiiidd dfcosthpcanpdtios redfediesect i ci des that are currently
used in attenpts to control 25 darkling and hi de beetles include

cyfluthrin, r bar er.net h , v

t et rgstchl or vi npho¥. ‘%ﬂﬁfb‘g idps t88ﬂ?¢°2)”° gﬁﬂﬁ%%’g’ﬁ“ﬁ ﬁ%ﬁ?f&@gx'ﬁ%dﬁ%ﬁﬂ?&t i on of

pai nt orlosalipghs soures afthe brelq igfestatings Since thedeetiegpfestationtineflenprdsenty facility.
The pri nacsevigesdnd ofacksvadersenttoflooptsiards and withinwalik) compld( etadicpicnvs de a sl i ppery
surface difgicpgevent mgration of beetles fromthe |itter or feed to the

wal | s of the poultry facility. Although these net hods can be effective,
there are pr%gfrelf ssoci at ed with them For exanp extensive or

i npr her use ErelaFFsséYﬁT? | gppyeachesfgr ?@3’9’&‘“&9@#?%!‘ PP‘EB’Y fgiiess jn and
around tHe Pf@i@minam;ﬂpma@hs therouglaeledningrof thetfacility efigraemhovaloftthe flasgh var i ous
nmeans  cadsien eattiag tHePhcilit@ Singiy @nd driheitOdiok b Yrolgtatd dep@e. ViRupai nt or
varni sh iAREKARAE Bar therflc appiiddlid i 1RLT SEAY UFRER Bosts] A hadeor héer e ore, a need
for an Icggg ecc)ivfe actlity. Examples of 1nsect1c1des lﬂlat age currently used in attempts to control
25  darkling and hide beetles include cyfluthrin, carbaryl, permethrin, boric acid, dichlorvos,
and tetrachlorvinphos.

Another control approach involves the application of paint or varnish to the walls,
- posts, and floor of the poultry facility. The primary goal of the use of paint or vamish is
30  to provide a slippery surface to prevent mi gration of beetles from the litter or feed to the
walls of the poultry facility.

Although these methods can be effective, there are problems associated with them.,
For example, extensive or improper use of these insecticides can leave harmful residues
35  inand around the facility which is transferred to the poultry through various means
causing harmful residues in poultry meat and eggs. The paint or varnish approach is of
limited effectiveness. There is, therefore, a need for an 1mproved method for controlling
beetle infestations in poultry facilities..

40 - The present invention meets this need by providing a method for controllinga
darkling, hide or related beetle species in a poultry facility comprising delivering to a
Jocus of infestation or locus to be protected, an effective beetle controlling amount of a




beetle infestations in poultry facilities.. 40 The present invention neets
this need by providing a method for control i ng a dar kl2&Wgarchi28€6 or
rel ated beetle species in a poultry facility conprising delivering to a

| ocus o tion or locus to be protected, an eff ' etle
control #dndéjug&rr%ﬁnt of a 28 March 2006 WO 03/ 030644 P&‘erw%’%’g’gsss _4

spinosyn. This method is believed sgfer, cost-effective, and |onger-Iasting
than currently available treatnments. The present invention provides a
met hod for controlling a darkling, hide or related beetle species in a

poul try shiekynl tThis necgals Bl eddefer, ¢6ut leffektive afld lonEd#dastihg ihad @fdeatly on or | ocus
5 to be prafected.ap effective beetle controll i ng anmount of a spinosyn. The

present 1 nvention arpse fromthe dl?' ¥ nat th rbos re effective
bs oot opar asi 1 BRCHBLIVEAN ROYIdESH RERAG oL Fen BB AR o e or
pests i rhepiadpediss in appyliry facdity, mm@mrdehvmnetcsqdpn@s’ﬁnﬁestaegrpeldpms| y spinosad,
are ef f asbe potcagdemsffectld bdetiecdnirblfing yabunt 51 Ag@msyn. . The preséndr val , adul ts,
pupae, aqﬁvénhsn Q@&:fto%% éﬁlsawé rma&hﬁq i% 3fnbar§ effﬂ:\'x@@&dé&f& ﬁésn@c;ngkgc'n g{ L¥a| y
e Tved EaPRSds “b‘f"*c?&ﬁ?gef’sw"‘g‘pﬁ‘"% algpelyin ppdini ol NHEIE excel | ent

hunan aﬁae TS, @aqceaﬂ ly spipesed, aceTTectiverpeaing el hedife eglestages; ie.used  synt heti ¢
or gani cdanvsl, atisits,\pephecafiticoheatdes, such as synthetic pyrethroids or
~perngt hrins, 15 organophosphates, or ganochl orines, and carbamates, do not

offer this S%@ ﬁ%th%j&?lﬁlts%a%nnon 19&53§8§£}i§%d9ama%§35§ deI, totﬂtn]eeusg gFd ently used

products such yr es and can be
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nat ur al |syntieic or@eichity deeinéddonpours tlbicissyntidiR)pyReRoitber paimeliiths, pr oduced by

many ] ack B ol %s“?ﬂ@é YRRGFAaRL A3t ofth e ﬁfe?’mf‘%eﬁ h83545A and
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A83543D). rc’??ﬂp 0
active &¥iapspesies pd canbe lefhgl. nglmﬁnsw@cmmanp@fewmﬁlq! erSP@P%’pS BrasPect i on

conpri sed ateantulgy foo bersdis samtingous fheseassthodsact ors, 25 representing a new cl ass
cal | ed Nat ur al yt es, i s avail able conmercially from Dow AgroSci ences. The

G35 hocy g B SRRH) VARl Sl S FORE DRSPS P
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? gr ¢ gbd’lcﬁ)? bare}l% 1V§B‘PTHB°§&€F argolREAsPEosq| Th %ﬁiﬁﬂ%ﬁg crt%fos 3 ﬁgo/li- }4 agd
J (whi chmanpdactars ficbuling8BBddn fAcand gpisosin D (also called A83543A and A83543D). .

Spinosyn A and spinosyn D are the two spinosyns that are most active as insecticides. An

agricultural product for crop protection comprised mainly of these two spinosyn factors,

25  representing a new class called Naturalytes, is available commercially from Dow
AgroSciences. The name “spinosad” is a generic name for a product containing pnmarlly
- about 90% spinosyn factors A and D. Factor A is the major component, accounting for
about 65-85% of spinosad.

30 Boeck et al. described spinosyns A-H and J (which they called A83543 factors A,
B,C,D,E, F, G, H, and J), and salts thereof, in U.S. Patent Nos. 5,362,634 (issued Nov.
8, 1994); 5,496,932 (issued March 5, 1996); and 5,571,901 (issued Nov, 5, 1996).
Mynderse et al. described spinosyns L-N (which they called A83543 factors L, M, and N),
their N-demethyl derivatives, and salts thereof, in U.S. Patent No. 5,202,242 (issued Apr.

35 13, 1993); and Tumner et al. described spinosyns Q-T (which they called A83543 factors
Q, R, S, and T), their N-demethyl derivatives, and salts thereof, in U.S. Patent Nos.
5,591,606 (issued January 7, 1997) and 5,631,155 (issued May 29, 1997), and 5,767,253
{issued June 16, 1998). Spinosyns K, O, P, U, V, W, and Y are described, for example by
Carl V. DeAmicis, James E. Dripps, Chris J. Hatton and Laura 1. Karr in American

40 Chemical Society’s Symposium Series: Photochemicals for Pest Control, Chapter {1,
“Physical and Biological Properties of Spinosyns: Novel Macrolide Pest—Control Agents
from Fermentation”, pages 146-154 (1997)




B, C D E F, G H and J), and salts thereof, in U S. Patent Nos.
5,362,634 (issued Nov. 8, 1994); 5,496,932 (issued Mar ch8 Marchg®p: and
5,571,901 (issued Nov. 5, 1996). Mynderse et al. described spinosyns L-N
(which they called A83543 factors L, M and N), their N-denethyl
derivatives, and salts thereof, in U S Patent No. 5,202,242 (issued Apr.
35 13, 1993); "and Turner et al. described spinosyns QT (which they called
A83543 factors Q R S, and T), their N-denethyl derivatives, and salts
thereof, in U S Patent Nos. 5,591, 66% (issued January 7, 1997) and

5,631, 155 (i ssued May 29, 1997), and 5,767,253 (issued June 16, 1998).
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per square neter of a spinosyn.
In a second aspect of the present invention, there is provided a method for controlling a darkling
or hide beetle species in poultry litter comprising administering to poultry a poultry feed ration
comprising 100 to 5000 ppm of spinosad and a poultry comestible carrier. |

In a third aspect of the present invention, there is provided a poultry litter composition comprising
poultry Litter matenaI and 1 to 2000 mg/kg of spinosad.

. In a fourth aspect of the present invention, there is provided a use of spinosad, or a
pharmaceutically acceptable salt thereof for the manufacture of a composition for controlling darkling or
hide beetles in a poultry facility.
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present invention, there is provided a poultry litter conposition
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"conmestible" as used herein neans edible; it may or may not be nutritional.
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mxed in tinme. If the litter is not changed at each rearing cycle, the

t hi ckness of the soiled litter nmay reach several tens of centinetres. In
particul ar, beetles fromthe Tenebrionidae fam |y, also known as darkling
beetl es, develop therein. The treatment of 10 poultry litter is a problem
‘which is particularly difficult to solve in that any product used to treat
this litter has a tendency to be absorbed by the litter, either by the
excrenent which is found therein or by the plant matter which is found

t herein. Moreover, the




continuous arrival of fresh excrenent tends to isolate the insecticidal
materials fromthe site to be treated. 15 In the met hod8 Marchiz0g6é

i nvention, the spinosyn is delivered to the locus of infestation or |ocus
to be p in a poultry facility. Al though the | .S usual |y
deliverggh§§&ﬁﬁﬁ site of infestation in a liquid sprg§&$§¢%%F%tion, It
maybe delivered in a variety of ways. For exanple, delivery may al so be
acconpl i shed by dusting, applying a 20 powder (dust or wettable powder),
~applying granules (solid or water dispersible) or other solid formnulations

al- | ost, dne el A lock G RENAE f Ro (U8 L, Y e ) Solid oF
1 qui d RIS PRt ol Bied 3 pbitry 4R el the Sty BORSs ofiee@Eet iptto s

const i t (bt edyiwaier senpbipandshelr litter and B@MWure, in the veterinary field, or
both, and, preferably, in the field of poultry rearing. In particular,

convent i onal py@h Git@3s WEaliyCORYERH bPMakriaYbf A& oAh suéh AJRAL S can be used.

The 00”1%9%%@& gﬁlﬁdﬁ@%o c @Singsf%‘ﬁw O dEAR, 51 & Fneg SRR QRikalsONS
eneral Iy dr I ut'ed, i Cf a_éracti' tolg%a_ féleﬁ?o{ﬁﬁe&elnfestedor
gapabl o Wi B EIKFG 19 H‘P‘ésl\t?géhf Itgr lsmfﬁﬁf#ﬁgﬁ cegh tsREHCIpAhe biskaest ?‘Lt ed

conposi tthexeded litter may reach sexetalitensob nentimeired. In paticubdr bebthasfiom the st or age)

whi ch shretidhtiohdadifaiily,@lko kabwi £ dafkling bédtles) developahaiéih UTk: treaigaost ti on can be
- prepgr _e?)_oﬁlhﬂr*ﬁﬁér DY pbletilv/sh inérﬁcM@r ‘fﬁfcﬁlP{S‘C@ﬁEmraﬁ hdudtgRRgeNt rat ed

conposi tion ,contal hing the aclive erral. (t oncentrated m xture being

S Ror 1 ebytens R Ras engeny 35 b charbed S hlind, e eCitemate, t ne- 11 o of

use (cal'hich is foynd theyginor by gie plashiatiar whighds epbthereia Masenypi thsi ng t he vari ous

const i t wentirmowramnahoftiresl excldnencengsas isblatrthe inseteidal rakeeials fioanthe on can al so

cont ai n gyafiRYRated her i ngredients such as, for exanple, protective

col | Qi ds, adhesi ves, thickening agents, thixotropic agents, 40 penetrating

agent's, stabilizing agents, sequestering agents and the |ike. Mre

general ly, {%%@3%6‘%[?3@1‘%'5“8%%&#%@0% chiveredia the Q’F‘FS he solid or 1iquid

addi t i vesfesiatmoodloags to be protsaied imt d muitty fholifyu Aithéugh thespimasynuewsualB8 March 2006

WO 03{ Q@@%dﬁ@ﬂe@ﬁ@@iﬂ@ﬁ&%niﬂa_%ﬂ@E}&h}l ﬁomﬁigtﬁanpi@maysé Bdligeed gccording to the

i nventi QQ,. R‘F[?np ] |

pref er ag/?n&%bguf% g‘?@( %glﬂ &ﬁ’g 1 T%?&?Ohﬁeqafgn elg%[erd \a/h? dg&ﬁlﬁ%‘g
st OF ARG HOWqet o SRPLYRETRTIRS 2

%,H:iﬁr;osyn,
ti . Ex t
hher?Sot REVIFE oW SO of Ve Siesy ' Der cent age

S
FeY percent ages
by wei glselid foreulatiangor fpggingoranisiingnot es a natural or synthetic, organic or
i norgani c materi al -
The pesticidal formulations or compositions comprise at least one active spinosyn,
preferably spinosad, mixed with solid or liquid vehicles, surface-active agents, or both,
25  these various constituents being acceptable in aviculture, in the veterinary field, or both,
and, preferably, in the field of poultry rearing. In particular, conventional vehicles and
conventional surface-active agents can be used.

The compositions used in the invention can either be compositions, generally
30  diluted, which are ready to be applied to the site infested or capable of being infested by
the parasite or can be concentrated compositions (better suited to commercial
establishments or storage), which should be diluted before application. The dilute
composition can be prepared either by diluting with water from a commercial
concentrated composition containing the active material (the concentrated mixture being
35  called “ready mix”) or by means of the mixture prepared at the time of use (called “tank
mix”) of compositions separately comprising the various constituents or vehicles.

The compositions used in the invention can also contain various other ingredients
such as, for example, protective colloids, adhesives, thickening agents, thixotropic agents,
40  penetrating agents, stabilizing agents, sequestering agents and the like. More generally,
these compositions can be combined with all the solid or liquid additives according to
conventional formulating techniques. '




with which the active material (s) is conbined to facilitate its plication
to the locus of infestation or locus to be protected. ﬂﬁMaWbﬁp@ge is thus
generally inert and it nust be 10 acceptable in aviculture, in the
veterlna&¥hkhﬁLp or both, and, preferably, in the fighgcpf.gmoul try
rearing e vehicle can be SO|Id (clays, natural or synt etlc silicates,
silica, resins, waxes, solid fertikizers and the like) or liquid (water,

al cohol s, and t he Iike) The surface-active agent can be an emul sifying,

di spersing or wetting agent of 15 ionic or nonionic type or a m xture of
such surface-active agents. Such agents, for exanple, include salts
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containing sulfate, sulfonate and phosphate functional groups. The presence of at least

one surface-active agent is generally indispensable when the active material(s), the inert
vehicle, or both, are not soluble in water and when the carrier agent for application is

25 water. Preferrably at least one nonionic surfactant is employed having an HLB of
between 7 and 16.

The surface-active agent content of the compositions according to the invention is
advantageously between 1% and 40%, preferably between 1% and 10%, and more
30 preferably between 1% and 5%.

The pesticidal composition according to the invention can be in fairly diverse,
solid or 11qu1d forms,

35 , Wettable powders (or powder to be sprayed) generally contain 1 to 90% of active
material(s), as well as, in addition to the solid vehicle, from 1 to 30% of a wetting agent,
from 1 to 20% of a dispersing agent and, when required, from 0.05 to 10% of one or more
stabilizing agents and other additives, such as penetrating agents, adhesives, anticlumping .
agents, dyes, and the like.

40 ' . o
To obtain powders to be sprayed or wettable powders, the active ma_terialé are
intimately mixed, in suitable mixers, with the additional substances and the mixture is




10 milled in ball or hamrer mlls or other suitable grinders or g
m croni zati on. Powders to be sprayed are thereby obtai rdMajchi200

advant ageous wettability and suspensibility; they can be suspended in

wat er a i red concentration and these suspensiQ nzﬁe used ' very
advanta&giﬁ%?gﬁfln particular for application, for éﬂ%ﬁéﬁg? litter.
Agueous di spersions and enul si ons or exanple the conp03|t|ons obt ai ned by
diluting a wettable powder accordiﬁé'to the invention with water, cone
within the general scope of the present invention. Emulsions can be of the
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froma powder (the active material content in these granules being between
0. 01 and 85%,f nules, with a
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of t hesangtrpudrasve 8 @R hddténty ikt VRESF Ondddanane” 90% and preferably

- betwgen 0.02% and 85% 25 The renminder of the granule is essentlally

conposed of solid filler nd nal | ace | ye adj uvants
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gr anul erasgies.iepartigdaniof yatey-dispersitlp gamdesi nct types accordl ng to whether the
filler used is soluble or insoluble in water. The filler can be inorganic
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wetting agents. It is also possible to add ot her adjuvants such as
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crushing followed by a sieving to the desired particle size. It is also
possi bl e to Ubeacgiemetesa céfiembf dbseaginaks Benaalbititwden 0.01v9uhegnat ed W t h a
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25 The remainder of the granule is essentially composed of a solid filler and,
optlonally, of surface-active adjuvants which confer water-dispersibility properties on the
granule. These granules can be essentially of two distinct types according to whether the
filler used is soluble or insoluble in water., The filler can be inorganic or organic,

- including urea, kaolin and bentonite. The granules advantageously comprise surface-

30  active agents (in a proportion of 1 to 20% by weight of the granule), of which more than
“half consists of, for example, at least one dispersing agent, and the remainder consisting
of wetting agents.

It is also possible to add other adjuvants such as antifoaming agents.
35

The granule according to the invention can be prepared by mixing the necessary
ingredients and then granulating according to several known techniques (granulator, fluid
bed, atomizer, extrusion, and the like). The preparation generally finishes with a crushing
followed by a sieving to the desired particle size. It is also possible to use granules

40  obtained as above and then impregnated with a composmon contazmng the active

matenal(s)




28 March. 2006 WO 03/ 030644 PCT/ US02/ 29838 -9 5 10 These granul es can be
used alone or in solution or dispersion in water so as t28 Mateha0A6t he
requi red dose. They can al so be used to prepare conbi nations with other

active wBER5dd S the latter being in the form of wef wders, or of
agueous suspenle ons or granules. Liquid conpositions, ﬁgﬁ?g%e I ntended to

constitute liquid conpositions at tlge tine of application include
solutions, in particular water-soluble concentrates, enul sions,
enul sifiable concentrates or suspension concentrates, which can be

suspoenul si orMhese(gdahafes el LeRSedflond of t dofhition oBdisefsitindn erﬁldiﬁia@lfd The
SuSpensi gt ARGERIEAIRE. T p dag& @ﬁs&ﬂ%@ﬁ‘ép@%@oﬁﬁﬁatﬂfn@%ﬁ%ﬁllelsaﬁ:tl@é to obtain
a stablet l]lgrf t%g% 6 tﬁﬁlﬁe liggeneraly

cont ai n TG bF gt beigg ing SE’E‘P e é’PY"QTrE AP GBS, of

sur f ace-@#ee agent, fromO0.1 to 10% of thi xotroplc agents and fromO to
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sedi ment(suspensiops ofassolidin gjejusl dnprlsigmit er . 20 These suspensi on concentr at es
~usedig n the invention prefer ent i ally corrpri se 0.1 to 50%of spinosyn, 20

to 50%of wairgg suségs%a AR T ﬁ efbrldo A0 Rl T ace-
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(m xtur %va?etr aH(?/oly a%ab(fé;agﬁrhqu% if o (Pllch the active material(s) isfare insoluble or nearly
insoluble: certain organic solid materials or inorganic salts can be dissolved in the

vehicle to aid in preventing sedimentation or as antigels for water.

20 These suspension concentrates used in the invention preferentially comprise 0.1 to
50% of spinosyn, 20 to 50% of water, 20 to 40% of vegetable oil and 1 to 20% of surface-
active, stabilizing and/or dispersing agents, in particular salts and esters of ethoxylated
polystyrylphenols and ethoxylated alkylphenols.

25 A particularly preferred composition is a suspension concentrate comprising, by
weight: | ‘
Spinosad 1-50%
Surfactant {nonionic) : 1-5%
Dispersant (anionic) 1-5%
30 Antifoam agent (silicone emulsion) 0.5-2%
Stabilizer(s) (mixture of polysaccharide and
colloidal magnesium aluminum silicate) 0.5-2%
Preservative 0.1-0.5%
- Propylene glycol . 3-15%
35 7 Water to 100%

Another method for delivering the spinosyn to the locus is by way of a poultry
feed ration comprising a spinosyn, preferably spinosad, and a poultry comestible carrier,
When this poultry ration is orally administered to the poultry species, much of the = -

40 - spinosyn passes through the bird’s system and is excreted in the feces, either as parent
compound or active metabolites. As a result, the spinosyn is delivered to the env:ronment'
(litter and excrement) in which the beetles live.
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dusts,, ﬁlﬂ%on%@ﬁg%ﬁ!d@otl@ﬂdfgﬁﬁtéds LdytpbSud metgBNUre are applied at rates
accor d| ng to the anount of organic matter and the |l evel of infestation but

t he

are generally applied between 0.5 and 50 grans of a spinosyn per 100
square met oplid fgrmulgtiop Hipes, gﬂ;@lalcular granules and dusts, that are applied to floors, litter or
. manure are applied at rates according to the amount of organic matter and the level of infestation but are

- generally applied between 0.5 and 50 grams of a spinosyn per 100 square meters of surface area,
depending on the concentration of spinosyn in the formulation.

For oral administration, premix poultry feedstuff and poultry feed ration, spinosyn is preferably
admixed with suitable carriers commonly employed in animal husbandry. Typical poultry comestible
carriers include com meal, soybean meal, alfalfa meal, rice hulls, soybean mill run, cottonseed oil meal,
bone meal, ground corn, corncob meal, sodium chloride, urea, cane molasses and the like. Such carriers
promote a uniform distribution of the active ingredient in the finished feed ration thereby ensuring proper
distribution of the active ingredient throughout the feed. The poultry premix of this invention will contain
about 1 to about 95 percent by weight of active ingredient, and more typically about 5 to about 50 percent
by weight. The effective amount to be administered in the poultry feed ration will vary somewhat
depending upon the particular
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ingredient in the finished feed ratian-thereby ensuring proper
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mat er i cf'afﬁa Béogsﬁ\}?fﬁﬂg wood chi ps or other materi al com"ronly enpl oyed in
avi an husbandry, parti cul arl y poultry facilities. Any of the non-orally
adm ni st er dile moemios istfirtesillnoted inahofsBovdanedampldsed to coat or be adm xed
with the litter materi al to afford a ready to use product. The invention

is further 4l rat ed. The 25 suspensi on
concent r at é‘hg 23 g igh Rokiifiale 1 £ e GRS £ 8 L5 8o b
commercergerciplly guilablasi8d edawingsad sepensien aum@tr@ts Q¥ Sroctsiraesst Bal dopmidly

Agr o- Roaé hatimapdis 3t Ay #6262 103D by ombimdt gebirtampiodyi veeight oitthamanmekdBlly
46268-a34081k shidosEPfEeidtoRechBXe Vith 94495y vifipht bitr CRRPRIdRIcaAthiMing;avai | abl e
spi hosad suspension concentrate with 94. 44; by wei ght of a conposition
cont ai ni ng: | ngredi ent Percent by wei ght Propyl ene gI col 10, 34

Pl ur oni cP- 123TviRedieRler y 5366 TMA. 54 Rhodopol 2 unirM
(granul ar) 1.05 Propylete gfpITVD. 20 Ant i f oam CTMD. 21 Di st ed wat er 74. 66
PluronicP-123™ 8.80
Emery 5366™ 4,54
Rhodopol 23™ 0.20
Veegum™ (granular) 1.05
Proxel GXL™ 0.20
Antifoam C™ 0.21
Distilled water 74.66

The composition ingredients are combined and mixed to substantial uniformity, and when
combined with the spinosod suspension concentrate are similarly blended to substantial uniformity.

The 480 g/L suspension concentrate (S.C.) used in Example 4 is commercially available and was
obtained from Dow AgroSciences, 9330 Zionsville Road, Indianapolis, Indiana, USA 46268-1054.
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Exanple 1: Activity of Spinosad agé’i nst the Darkling Beetle (Al phitobius

di aperinus) in Poultry Litter. This study involved 3 treatnment groups and a

control group. Fo anal : I: D‘Bﬁﬁ'- i.shes containing 5-6
adult and | arval Es:;tia Qljoﬁgwgogg?laﬁﬁ?e%?e anlékgg%%gh poultry litter to
cover the bottom of &XRHabHsHiager s uling 2 4¥PTdi sh was sprayed with an

aqueous sol ution containing water only (control) or spinosad. The spinosad
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exani ne st-tréatmnen ermn ect of

spi nosad®H5%t ages of the darkling beetle. 20 At all 3 concentrations (200,
400 and 800 ppm tested, spinosad affected all of the beetles. The adult
beet | es wer eThiised paNtey ktkey an Heetlds @breadbthisHdeEbri®hRurdlly @Fekstéd biskled € t he

dose vialoftae Tné Sl foct by “ago;%‘a?gﬂ‘ TRBL o Qg‘ﬁq‘@ﬁq“i%%ts ko oo
doses. hE EFIR GisPE S5k mpained] POy e fmans B odt 75°K P LA E* e ges The

| arval &ty ipgyigcybeerr |y nori bund. The control beetles appeared nor mal
during this sane tine period post-treatnent. Exanple 2: Activity of

Spi nosad AgaTRstwdiaédshined dRGSbt 2aBY pssthiBsinthas abhlifd thy effdiforSame procedures
qescr i bgﬁq 9599}55" t%é}ss%}(fﬁgﬁ‘]arﬁli be%e(_:ep? 30 as stat ed be! ow, the i nvitro
i nsecti &1 dal - act ¥ ty of an -aqueous fornul ati on of spinosad against |arval
and Adult stages of darkling beetle is evaluated. The spinosad (a.i.) spray
sol ution is #Abalb3 equeénttions (AP2400pnd BOGppmMestédn spimptactaffecied all oftheoncent rat e
sol ut i 0Bedtls. NFhe adult beetles were more severely affected and died more quickly, while the

larval stages were alive but in an immobile catatonic state. The 200 ppm dose was less

severe in its overall effects than the 400 and 800 ppm doses, which were similar in their

25 effect on the beetle stages. The larval stages were clearly moribund. The control beetles
appeared normal during this same time period post-treatment.

Example 2: Activity of Spinosad Against Darkling Beetle
By using substantially the same procedures described above in Example 1, except
30 as stated below, the in vitro insecticidal activity of an aqueous formulation of spinosad
against larval and adult stages of darkling beetle is evaluated. The spinosad (a.i.) spray
solution is made up from a 192 mg/mL active ingredient (a.i.) concentrate solution in N-
methyl-2-pyrrolidinone that is diluted with distilled water to afford concentrations of 200,
500 or 1000 ppm (520 mL, 1300 mL or 2600 mL concentrate). The control solution is
35 made by adding 260 mL of NMP to 500 mL of distilled water. The petri dishes are
examined daily for three days post-treatment.

At all three concentrations, the beetles are affected substantially the same as
described above in Example 1.
40
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WO 03/ 030644 PCT/ US02/ 29838 -13 Exaripl e 3: Effect of Spinosad on Darkling
Beetl e Population in a Broiler House. The chicks in this trial were
straight run day sehRlpleoSarA'PShihodl 8h DRfiafEBELT PobhRd On Previously used
broiler litter. A suspensi OE cpn ﬁ&trate of “spinosad was diluted 5 in
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and | arval etles were counted a time of treatnent and each
week afté?el{? 8% nent for six weeks. The results are summari zed in Table 1.
Tabl e 1: Percent reduction in adult and |arval stages of darkling beetles
in poul try | iThereweef 1 replichteeehnfmthetientmenpgrogsada the @orrob grotip.oThePer cent

Reduct i %wo ﬁ;@ wied tred@d bl thé Bird BR&L 488 1Rl msﬁskeHPMbew&é Suffi@éidt@sr Tr eat ment
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week after treatment for six weeks. The results are summarized in Table 1.

Table 1: Percent reduction in adult and larval stages of darkling
beetles in poultry litter after treatment with spinosad®

20
_ Percent Reduction in Active Litter Beetles
Amount of : ' '
Spinosad (ppm)
_ Week(s) afier Treatment
1 2 |- 3 4 5 S
400 0 583 35 0 0 0
800 58 84.7 91.5 59 ¢ 0
- *Compared to control

As Table I shows, when spinosad at 400 or 800 ppm was sprayed on active litter
beetle populations in infested chicken bedding with growing chickens present, the beetle
25 population was reduced for up to four weeks post freatment,

Example 4: A Dose Study of the Efficacy of Spinosad
A field efficacy study was carried out to evaluate the efficacy of spinosad in a
_ suspension concentrate (480 grams/liter, 44.2 percent by weight) administered as a
- 30  premise and litter spray for the control of Darkling Beetle (Alphitobius dlapemyg) The
study was carried out according to the following schedule:
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44.2% |was applied once e%pablish the level of control of the beetles. The birds were
weighed and placed into each pen.

Day +1, +3, +7, +14, All beetle evaluation data was collected for these days to
+21, +28, +35, +42 and | evaluate the test substance(s) under study.

+49
Day +49 Birds weighed. Termination of the study.

Spinosad (90% Factors A and D (ratio A/D: 87/13); Inert Ingredients: 10%) in a
suspension concentrate (480 grams active ingredient per liter, 44.2%) was applied once on
.5 dayminus 1, prior to population of the premises with animals. The suspension
concentrate was diluted with water, mixed, and the appropriate concentration applied on
- day minus 1 of the live phase and prior to the population of the pens with day old
chickens. The test substance was applied to the poultry litter using a 4-gallon Cooper
- Pegler NSI 16 sprayer. The sprayer was calibrated by timing (minutes/seconds) the period
10 it took the sprayer to deliver one US gallon (3.785 L) of water. This procedure was
repeated 5 times. A pen spraying sequence was then assigned to the pens and pens were
sprayed in this order to minimize cross-contamination.

The volume of suspension applied to the litter was either 1 or 2 gallons/1000 fi2
15 . (40.1 mL or 81.5 mL per square meter) of the test substance. The sprayer’s rate of
delivery, as determined by the water spray test was approximately 3 minutes, 22 seconds.
This rate of delivery was maintained during the spraying of all pens.

The poultry facility (litter only) was treated prior to the placement of birds so that
20 1o animals were expos_ed to the test substances. Ross X Ross Broilers were purchased
from PECO Farms, Gordo, AL. One day old birds, 1,250 straight-run male and female
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Pr evi oud9d) censls(10764 rmengier square mgtarhef lighteat pisd laxgls Temperaireandt op of this new
10 |itt dwmality in thehouse ova$ inenieredhdaily througkewt thestaiydidtep- dr essed in preparation

for t he TeinyerafbAenidRy REddtdersD BRb RN, ﬁl ﬁ{én&%ﬁsnﬁﬁ%f%h@@ﬂ%@ ﬂll*rlgg 'A t%' Auz onmatic
|n e waterers an one oxe ut omati c
Fee mgq%ﬁ??z%gﬁggl n:ﬁlrrléaq’I%%FleﬂME There was also a feed flat (22

I nches x 15 i nches; 55. 88 cmx 38.1 crr) I n each pen for presentation of
feed to veryUy@nYnlgdBloﬂdedmﬂmuwesﬂmnmramﬁtlotqbaﬁferm@unﬁgﬁhemayds recei ved
15 24 hapgikatdn. | i ght per day for the first 18 days then 22 hours/day. The
| i ght source was a conbination of natural dayli ght and t hree i ncandescent
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_ substances were obscrved for 49 days after the placement of the animals in the facility.

There were no adverse effects observed during the conduct of this study that were
attributed to the active agents.

':tb_

30 The study was initiated when a sufficient beetle population existed. The
satisfactory baseline level of adults and larvae was determined as an average number per
trap per 100 ft2 (9.29 square meters).

The facility/pens to be treated were nof treated with any other insecticide dunng
35  the 30 days prior to treatment,

The birds were observed twice daily from the day of arrival until the study was
completed loaking for, by pen, signs of disease, mortality, and unusual circumstances.
Amprolium at 0.0125% was used as an anticoccidial in the starter ration only. No other

40 medications or growth promoters routinely employed in commereial rearing operations
' for broiler chickens were administered to the birds during ﬂ‘llS study. All blrds were glven
their standard vaccmauons




hum dity in the house was nonitored daily throughout the study via two
Tenperature/ Humi dity Recorders. Brooding equi pnent consi2étiarch206he 25, 000
BTU 20 (26375 Joul es) propane fired brooder per pen. Uncovered food and

wat er sgirsasieontainers were not present during thel,%%ﬁymggﬁpl i cation. 25
Al'l poultry exposed to the litter and/or prem ses that were sprayed with
the test substances were observedhfﬁqr 49 days after the placenent of the
animals in the facility. There were no adverse effects observed during the
conduct of this study that were attributed to the active agents. 30 The
study was initiated when a sufficient beetle popul ation existed. The
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rear i ng Pepiesolqngigy minusl apd pepulatedithcled ey oldbevilgrsepedi astday Bd Tuke t he bi rds
during tthpsowtu@yrapshen) tere disedwe verify satidfactorshiefestatidndexdpdiovacci nat i ons. 28
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The ~ metSHeadeaty Q’é‘ﬁ:‘ﬁ’rbéﬁfl%in@ﬁaquﬁﬁﬂe&% the Hivephesoef thepraiest was day | i ve
phase, duitiatedy dahd.cPens wereassimed tomegativegoatyd Gwaters hpiBp), posiive cButspensi on

Concent 1(@éfpd)HO0 pbMJIGIRGPAY, 800Yehrt snd! 1560 pfth OF OiMdsdd.on day minus 1 and
popujsat ed I‘\?;Al')th 1ZE day ol d b% |l ers eagﬁﬁongfgay 0. Tube trap counts (3

traps/ pen) re used to verif atisfactory.infestation level]s prior to 10
treat ment. \',If)é{ @\%@P@esg{J%P » e 95 liffer popainingfhe beelleswas placedad on of t he

i nf est atefigypt phizesh feed Mae plagrdalong thesidowd sach ftetprdine hichisinalatedfeshys and no
ot her bepillhge Hylchicher ahdeaok pen wasdegges wosldanddirty. Once the beetl e
i nfestation was sufficient, the live phase of the project was initiated,
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traps collected. On day minus 1 of the live phase, all pens were treated with the test
substance and the positive control (Tempo), after which they were top dressed with 1 inch
of new wood shavings (litter). Four tube traps were reset in each pen. On day 0 of the
live phase, 125 previously weighed birds were added to each pen and the tube traps
25  placed on day minus 1 removed, counted and replaced. All tube traps were also counted
onday 3,7, 14, 21, 28, 35, 42 and 49 during the conduct of the live phase of this study.
On day 49, all birds were weighed and the live phase of this study completed.

There were four concentrations (400 ppm, 600 ppm, 800 ppm and 1600 ppm) of
30  Spinosad applied to each of 8 pens at a rate of either 1 or 2 gallons per 1000 square feet
(40.1 or 81.5 mL per square meter) per pen on day minus 1 of the live phase of this study.
The calculated Rate of Application (ROA) was approximately 0.5 gal. or 1 gal./504
ft2/pen (1.89 L or 3,785 L/46.8 square meters per pen). One pen was a negative control
pen and one pen was a positive control pen (Tempo Insecticide SC Ultra, Bayer Animal
35  Health), ‘

‘ Tap water was the solvent used to dissolve the test substance(s). The litter was
_pine wood shavings obtained from a local supplier, Peacock Timber of Troy, Alabama.

40 The average number of beetles divided by 504 fi2 (46.8 square meters) equaled
176.8 beetles/square foot/each pen (1904 beetles/square meter/each pen) at the start of the
live phase. :




15 During the infestati on phase, when the litter containing the beetles was
pl aced, an aliquot of fresh feed was placed al ong t he si&Marsh2888h feeder
line which sinulated feed spillage by chickens and each pen was fogged to
add nni§&HJ 0O On day mnus 2 of the live phase, was broken up
usi ng rakesﬁan the tube traps collected. On day nlgﬁgh#&ﬁﬁ&?he live
phase, all pens were treated with t test substance and the positive
control (Tenpo), after which they were top dressed with 1 inch of new wood
shavings (litter). Four tube traps were reset in each pen. On day 0 of the
live phase, 125 previously wei ghed birds were added to each pen and the

tube traps 2 aon count. nd.re ced. Al tube
traps were aﬁ‘QQ %gﬁ?ﬁsé:am 03'&35 C%?miﬂ p‘p%m%@aawt g 39 during the
conduct iBthes (e8liam)e Thewbetrs comfpinédsa (28 melf308y 202 canpiest ofds wer e wei ghed
and t he Hreoder plaakwerrogatddviasibedrd dhlled onigpared mch (2038 cm) bumgéubkand concentrati ons
(400 pprnseRPinRrA Pﬁaglp@pgbaﬂslcr&ﬁfé@ nﬁ@ﬂ?ese,Qflbes%Qm%Qh@?ﬁﬁﬁnﬁﬂﬁi ied to each of
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st udy. ﬂ‘é’“ﬁ‘gwgfﬂ‘f‘élfeahw F‘gm&’fia E?F?réﬁf%ﬁ firgeepnt wagm ¥ fately 0.5 gal .
or | galand 8g4inakcopiityyens made @oddy 481dudngrde live plesefdljuistndy. met er s per pen). One
pen was a negative control pen and one pen was a positive control pen

(Terpp '”Secﬁh&ie%eéﬁreuhﬁﬁnﬁéhﬁ%\iﬁéo L aFr%gZ% dirgh b gn of ap water was t he

sol vent _used t est er was ., pi ne wood
shavi ngsap%r8§lg}a eéygézf%?gﬂ?govf @8?%\?3;# 12‘%4%‘% §EOURERf Al abans.
40 The ARestusyerangsdiiiom Hlpwios apnreximately 18%do b igsod approximaigly§8%quar e net er s)
equaled 176.8 beetles/square foot/each pen (1904 beetl es/square neter/each

Pg‘_} g}) t he fﬂl@érﬁmﬂfscil@ﬁasdi‘r\ifrdé‘hﬁ Sithl sc%ﬁtn%ﬁhﬁeh oEQ%ofﬂﬁ? sﬁfﬁ/\ﬂapgllgf PVC
pi pi {ﬁgg v%(né}% §§]§ddse&%vg gk%p%efi a(]%"?iie nfgsafrﬁonufglggﬁts? bs contained a

12 x 8 UAEHO (St &H%S{ Waﬁlsece of brooder guard corrugated cardboard
rolled into an 8 inch (20 32 cm long tube and inserted into the PVC pipe.

Beet | es cr awivegray Méreell Uﬁgﬁ/ﬁ&t&ﬂ@%ﬁdmlﬁﬁioﬁ h@mﬂgdﬂﬂs}’y, IA[II Rinvidhted et ween
count i ngéama &rwaé%lsedﬂhﬁsﬁar %9 2 &g Jldag beetles
|rs count was mmde
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t h| s st l&??afcﬁ@cm‘él recoisRangationg for gowliry dage en H@@erﬁm@t%qfudy ranged from
a hi gh ®bultry, 9", Revised Edition, 1994. All feed utilized in this trial was produced at the

Cargill/Nutrena feed mill located in Montgomery, AL.

25 The birds were fed, during the live phase, a commercial type starter crumble ration
from day 0 to day 28 of the study. On day 28 the birds were switched to a Finisher Ration
supplied by Cargill/Nutrena Feed Division and remained on this ration until day 49 of the
study. The birds were provided the appropriate feed (ad libitum) from the time they

- arrived at the research site until the trial was completed. Although the product directions
30 called for Tempo to be administered at 8 mL/1000 fi2 (8 mL/92.9 m?2), the product was
inadvertently formulated and administered at 16 mL/1000 ft2 (16 mL/92.9 m?).

Results
Table 1: Adult and larvae Darkling Beetle tube trap counts and percent contro] compared
35 to the negative control (water; 0 ppm)




approximately 920 F to a | ow of approximtely 500 F. The hum dit during
the course of the study, ranged froma |ow of approxi med&eMgreh @@5@0 a high
of approximately 98% The aninmal scale was a TrueTest digital scale nounted
on a wogden with 15 wheels and set to weigh ani g. The
nortality scg({%epwas a Sartorius digital scale used toﬂ%ﬁ& 8# bi rds that
died in grams. Murray Terrell, Cargjg.l/Nutrena Feed Division, Mntgonery,
AL fornmulated starter ration was used in this trial. The formul ations
represent_poultry diets used in this 20 geographic area and the cal cul ated
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fed, d Tm@ﬁhﬂﬁmh’gmlp dse, | conperci b0 typd staster érumble ration from
day O tiospim¥ad?Bs®f theiptsudylp On dpy 2Bgthej pi rdsl(gvere swtched to a
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‘si te untSplinotdde} 400 al wad co eted) Allthougph8the|pd odu¢t directions .30
cal | ed (fepinodpeogt 0 be|adm nigsterigg at|@® nifs 000;ft2 (8 nl/92.9 nR), the
- pr oduct régassa’gl)ﬂgdil)ver[e ily fioy gy ed Jd a msferediat 16 nl/ 1000 ft2
(16 nl/|G2 0 Rl ~Resutt-5—Fabl-e—3—Adul-+—anrH-laryde—Baf kl i ng Beetle tube
trap cdifipingsadntle98r cent lcontll cldhpark® ~ 3 lto {fe ne pative control
(water; 0 ppm 28 March 2006 WD 03/ 030644 -18 PCT/ US02/ 29538 TAI Cone.
pprROAT ey QMVDaBDﬁy B8 |8y s14aRb| 953934400 ﬁQ&lO%1B§co%gol
I nosadg6o0s: V) poT U'||II.LI a7 Shtgsad6866: OTrTo—1Ne(g
Cont 010 P88t kb 000l E0002h 2 S lil8hs ad 0010008 8] 8ni nosiad600100031
Spi nosddp00@1[120 30 9 19 6 9 96.70
Tempo |2 11 1 2 5 3 98.79
Spinosad | 40 37 25 13 10 14 95.13
| NegCont | 125 | 130 258 (722 11450 [ 282 @ | ewwese-
Spinosad | 27 44 35 117 181 44 84.27
| Spinosad | 35 20 22 253 81 43 84.77
‘| Spinosad | 11 35 49 21 18 14 95.10
| Spinosad | 16 23 15 24 26 11 96.13
Spinosad | 2 2 1 5 11 3 99.11
1 TA = Test Article
2 ROA = Rate of Applicati on

5 Note: All counts are a total of 4 tube traps per pen.

When compared to control (water only) the positive control (Tempo) presented
08.79% of control. Spinosad at 1600 ppm in one gallon (3.785 L) of water had the best
performance level at 99.11% of contral. There is a presumptive dose response within the
10 Spinosad treatments in one gallon (3.785 L) of water. There is also a presumptive dose
~ response within the Spinosad treatments mixed into 0.5 gallon (1.89 L) of water. In the
presence of 176.8 beetles/fi? (1904 beetles/square meter average/pen) the Spinosad
treatments had an average overall efficacy rate of 93.55% of control. The 400 ppm level
of Spinosad in 0.5 or one gallon (1.89 or 3.785 L) of water seems to be the least
15 efficacious of the Spinosad treatments and the 1600 ppm levels the best.

Spinosad Suspension Concentrate was effective at reducing darkling beetle
infestations at levels at and above 400 ppm, applied at either 1 or 2 gal/1000 fi2 (40.1 or
81.5 mL per square meter) up through 30 days of the last phase when compared to the
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either {1 _or_2 gal/1000 ft2 (14913 of 81.5 nl lper squar
49 days ddpidobfi | pst gHoase (whep ggiponpar edos 96.70
' (1.85L)
Tempo 16 ml/gal 1 gal. 34 98.79
(3.785 L)
Spinosad 600 0.5 gal. 137 95.13
(1.89L)
Neg Cont 0 1 gal. 2816
‘ (3.785L)
Spinosad 400 0.5 gal. 443 84.27
(1.89L)
Spinosad 400 1 gal. 429 84.77
(3.785 L)
Spinosad 600 . 1 gal. 138 95.10
(3.785L)
Spinosad 800 1 gal. 109 96.13
{3.785L)
Spinosad 1600 1 gal. 25 99.11
) (3.785 L) '

~ Example 5: Beetle Control Premix Feedstuff for Chickens

A typical spinosyn-containing premixes for chickens is prepared using the
ingredients and amounts shown in Table 2. '




to the positive control (Tenpo). Al spinosad treatnments were effective in
reducing darkling beetle infestations when conpared to 28 MaisBgaPéve
control over the 49 day live phase period. Day 49 Tube Trap Data Summary
(Tot al to Day 49) 10 Treat nent Ooncentratl tIe Count %
of Contw @?“\énosadIGOOO 5 gal .7997.19 1.89 L Spi nosagéﬁg@@ gal . 9396. 70
(1, 899 Terrp016 m /gal 1 gal.3498. 79 43. 785 L Spi nosad6000.5 gal . 13795. 13
].89L Neg Cont 01 gal.2816 {3.785 L Spinosad4000.5 gal .44384.27 1.89 L

Spi nosad4001 gal . 42984. 77 (3.785 L) Spinosad6001 gal . 13895.10 (3.785 L)

Spi nosad8001 gal . TR Prémix- Oldékeh FoAktFsad16001 gal . 2599. 11 (3.785 L)
Exanpl e 5: Beetle Control Prem’x Feedstuff for Chi ckens 15 A typ| cal

Spl nosyn-corrt a1 Pt entxes—for—chirckens—+s aret—ust ||g—L||3
i ngredi ets and amU)‘BE’E edieghown in Talhl e 2. 2@rwgﬁ%ﬂ6 WO 03/ 30644
Spinosad
Ground Corn 74
Sodium Chloride I
Total 100

The above ingredients are blended to uniformity to provide a dry flowable premix
5  that can be admixed with a typical animal feed ration at a rate to provide from about 10
ppm to about 1000 ppm of active ingredient in the final feed ration. For example, the
- premix can be added to the following chicken feed ration for convenient oral
administration of the spinosad to chickens.

10 Example 6: Beetle-Control Chicken Feed Ration

A beetle-controlling chicken feed ration is prepared by diluting a premix as
described in Example 5. This premix is blended to uniformity and admixed with a typical
poultry complete feed ration (typical feed ingredients are listed in Table 3) to provide a

15 rate of spinosad effective to conftrol beetles in the animals housing when it is excreted by
the birds after ingestion.

Example 7: Beetle-Control Chicken Feed Ration

20 A beetle-controlling chicken feed ration is prepared by mixing the ingredients
shown in Table 3.
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Exanpl e 5.

This prem x is blended to uniformty and adm xed with a typical poultry
conpl et e Feed—ration—{typreat—eedingredients—aretsted—+n—Table 3) to
provide g 15 rat éngﬁedgp Snosad eff derqentby Weightit 1 ol bdb¥fo@s in | he ani mal s
housi ng when |h éoﬁg by jthe Di §9§ after jIngest I:xarrpl e 7:
Beet | e- Cntr ed_Rat ilon 20 beet | e-¢aontrol ng chifken feed
ration is prep‘hmmdl dmgetahleang the ingredliSénts shown i r80Babl e 31 28 March
2006 WO (3703 mlléé?{; 2683821 hi cken Feed
Rati on i ngr edt Blﬁ't B veilght | bs/ n Grou d yeI | 8% cor n6b. 91318
Ani nmal -veget atg@bgagmaaﬁ@,@ﬂ,)G Corin G utig.yyeal (60% 4. 08¢y $oybean Meal
- (48%-19. 19383—8—+i+sh—+weal rerHader2550—b-cad-¢+ —134. 2
Feat her teal Fishiyenl smenbaden 2.5 5
Dicalcium phophate 1.01 34.2
Feather meal - Hydr. 2.50 50
Ground limestone 0.83 16.6
Salt 0.30 6
Vitamin Premix sup. 1 0.50 10
Trace mineral premix sup. 2 0.10 2
Methionine Hyd. Anal. 0.15 3
Lysine Hyd. Anal. 0.29 5.8
Spinosad 0.5 10
TOTAL 100.60 2000

*Vitamin premix provides 3000 1U of vitamin A, 900 ICU of vitamin D3, 40 mg.

of vitamin E, 0.7 mg. of vitamin K, 1000 mg of choline, 70 mg. of naicin, 4 mg of

pantothenic acid, 4 mg of riboflavin, 100 mcg of vitamin B12, 100 meg of biotin and 125
mg of ethoxyquin per kg of complete feed. “Trace mineral premix provides 75 mg of
manganese, 50 mg of zinc, 25 mg of iron and 1 mg of iodine per kg of complete feed.

10




G ound |inestone0.8316.6 Salt0.306 Vitamn Prem x sup. 10.5010 Trace

m neral prem x sup. 20.102 Methionine Hyd. Anal.O0.153 Ly28 Marchy?§06

Anal . 0. 295. 8 Spi nosad0. 510 TOTAL100. 002000 'Vitam n prem x provides 3000 N
of vitag O ICU of vitamin D3, 40 ng. 5 of vitan .7 nmg. of
vitam nwlgbs@g)oggpng of choline, 70 ng. of naicin, 4 ngp%g‘]fdg%zgzr%?sgt heni c aci d,
4 ng of riboflavin, 100 ncg of vitaygyn B 12, 100 nctg of biotin and 125 ny
of ethoxyquin per kg of conplete feed. 2Trace mneral prem x provides 75 ny
of manganese, 50 ng of zinc, 25 ng of iron and | ng of iodine per kg of
conpl et ecf g£pds 10 28 March 2006 WO 03/ 030644 PCT/ US02/ 29838 -22 CLAIMS 1. A
nmet hod for controlling a darkling or hide beetle species.conprising
delivering in a poultry facil iéﬁ/ tqoﬁa} | ocus of infestation or |ocus to be
protected, an ef foethoddonsentrelingadarklmeior hige beptle Areciss cammBisingo nl to 2.0 L
per squaichvenag ér a prulty faglifynos joous of inftaiomet lvous tobe plosicted janwher ei n t he

Spi NGSY reffe&ive pediReastrollifg atouding aR! HGHL &f 2.6 L pbieqlardBRicebim t he beetle is a
dar kl i ng Qg%! e. 4. The nethod of claiml| wherein the beetle is a hide

beet | e. g e nmethod of claim2 wherein the locus is a facility where
chickens are 15 raised. 6. The nmethod of claim2 wherein the locus is a
faci |i t ¥ whelbe mgthpéglclaimd whereithe spigosyn isphinosagt hod of claim 2 wherein from
30 mL to 1.0 L per square nmeter of spinosad is applied. 8. A nethod for
cont o0l 13, NG Fh&lAEmbd HEIARH INILRIPHE bble FLEIMeBetROU LTy litter conprising
adm nistering to poultry a poultry feed ration conprising 100 to 5000 ppm
of . 25 spinosad and a poultry conestible carri A nethod of claim$8

. rrier. 9.
wherei n fronft250 Ths masirs g pldim & whessinthehastiel a hide beetle.

5. The method of claim 2 wherein the locus is a facility where chickens are
15 raised.
6. The method of claim 2 wherein the locus is a facility where turkeys are
raised.
20 7. The method of claim 2 wherein from 30 mL to 1.0 L per sciuarc meter of

spinosad is applied.

8. A method for controlling a darkling or hide beetle species in poultry litter
comprising administering to poultry a poultry feed ration comprising 100 to 5000 ppm of
.25  spinosad and a poultry comestible carrier.

9. A method of claim 8 wherein from 250 to 1000 ppm is administered.

10. A poultry litter composiﬁon comprising poultry litter material and 1 to
30 2000 mg/kg of spinosad. '

11.  Use of spinosad, or a pharmaceutically acceptable sait thereof for the
manufacture of a composition for controlling darkling or hide beetles in a poultry facility.

35 12.  Use according to claim 11 where from 30 mL to 1.0 L per square meter of
spinosad is applied.

13, Use of spinosad, or a pharmaceutically acceptabie salt thereof for the
manufacture of a poultry feed composition for controlling darkling or hide beetles in
40  poultry litter. .




10. A poultry litter conposition conprising poultry litter material and |
to 30 2000 ng/ kg of spinosad. 11. Use of spinosad, or aZ$Maromed@6tically
acceptabl e salt thereof for the manufacture of a conposition for

control ling or hide beetles in a poultry fagjd 12. Use
accordiﬁgn%ggg%gin1l 1 where from30 nL to 1.0 L perqggﬁ%¥%”§§ter of
spinosad is applied. 13. Use of spi#psad, or a pharmaceutically acceptable
salt thereof for the manufacture of a poultry feed conposition for
controlling darkling or hide beetles in 40 poultry litter. 28 March 2006
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poul try 1ft%qdoﬁsp§mp§pinb%&thﬁntaéeuﬁéangg?é&@ﬂemateof_spi nosad or a

phar maceuti ca acceptable's t her




