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CONTROLLI NG BEETLES This invention relates to a nethod for controlllng a
beetle infestation. More 5 specifically, this invention provides a nethod
for controlling a darkling, hide, or related beetle species in a poultry
facility, conprisingpgeiidp ol CONEROPEVSGHEET St ation or locus to be
protected, an effective beetle controlling anount of a spinosyn. The

spi nosyns (al so known as A83543 factors) are agricultural insecticides that

This invention relates to a method for controlling a beetle infestation. More
5 specifically, this invention provides a method for controlling a darkling, hide, or related
beetle species in a poultry facility, comprising delivering to a locus of infestation or locus
to be protected, an effective beetle controlling amount of a spinosyn.

The spinosyns (also known as A83543 factors) are agricultural insecticides that
10 have shown activity against southern armyworm and other insects of the order
Lepidoptera and cotton aphid and other members of the order Homaptera. (See, for
example, U.S, Patent No. 5,571,901).

The spinosyns were also reported to have some ectoparasiticidal activity, i.e., in
15 vitro activity against mosquito larvae, black blowfly larvae, and adult stable flies, which
are members of the order Diptera, and transient systemic activity against larval blowfly
and adult stable fly in guinea pigs and sheep {See U.S. Patent No. 5,571,901 Col. 26-32).
. Although it was suggested that the spinosyns would be active against a number of
ectoparasites in a number of animals by a variety of routes, there have been no subsequent
20 reported studies in avian species'to support that suggestion.

U.S. 5,571,901 (Dow Elanco) is illustrative of a number of references. 1t discloses
that the spinosyns, including spinosyns A and D {called A83543A and A83543D in the
patent), have ectoparasiticidal activity. It suggests the spinosyns would be active against

25  anumber of ectoparasites in the order Dipfera 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
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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. ' '
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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
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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)
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protected, an effective beetle controlling amount of from 10 mL to 2.0 L per square meter 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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to an individual spinosyn factor (spinosyn A, B, C D, E F, G H J, K

L, M N, O, erivative of an
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especially preferred. The spinosyn factors, their N—denethyl derivatives,
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known _i n the ar controlllng
 a dar KietiRgniesiatgn may b eF%%wc 5@@& fugpaifesee alls, ogrbosgls) aod nselaiqny j ty. The
terns "control"” or "controlling" refer to preventing, reducing, or
elimnating the presence of a darkling, bide or related beetle
infestation. In a first aspect of the present invention, there is provided
a method for controlling a darkling or hide beetle species conprising
‘delivering in a poultry facility to a locus of infestation or |locus to be
protected, an effective beetle controlling amount of from10 nL to 2.0 L
per square neter of a spinosyn. In a second aspect of the present
invention, there is provided a nethod for controlling a darkling or hide
beetl e species in poultry litter conprising admnistering to poultry a
poultry feed ration conprising 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 conmposition conprising poultry I|tter mat eri al
and 1 to 2000 ngy/ 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
conposition for controlling darkling or hide beetles i r28&Marhl200§
facility. 28 March 2006 -5a In a fifth aspect of the present invention,
there i | ded a use of spinosad, or a pharnmaceut ceptabl e salt
t her eof %PngsB%('jrqgﬁnanuf acture of a poultry feed corrposfptcﬁ@lﬁ&%&g%%control l'ing
darkling or hide beetles in poultry_litter. The term "conestible" as used
herein neans edible; it nmay or may 'ﬂ‘ot be nutritional. The term"rel ated

- beetl e species” refers to a beetle species that is simlar in character to
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parti culcantinubeeidiesd of freshetdxanentendsho isohtedheinfeatititial masdriale flomahen as dar kl i ng

beet | es siid@uRlRped.nerein. 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 b¥, the litter, either by the
excr ement m}ﬂ%ﬁmﬁ@é&ﬂ%ﬁeﬂ'kﬂﬁ@t@%ﬁheoﬁmmlﬁée e fo thadoewsofwni ch is” found
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delivery may al so be acconplished by dusting, applying a

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. '




" agents,

20 powder (dust or wettable powder), applying granules (solid or water

di spersible) or other solid forrmulations or foggi ng or 4% Maichg008he
pesticidal fornulations or conpositions conprise at |east one active

SPi NOSY{u paRiRier abl y spinosad, mxed with solid or lp-gHiseh¥eRi cles,
surface-active agents, or both, 25 these various constituents being
acceptable in aviculture, in the ve_t7_eri nary field, or both, and,
preferably, in the field of poultry rearing. In particular, conventional
vehi cl es and conventional surface-active agents can be used. The
conpositions used in the invention can either be conpositions, generally 30
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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 liquid 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




phenol sul phoni ¢ or napht hal enesul phoni ¢ aci ds, pol ycondensates of ethyl ene
oxide with fatty alcohols or with fatty acids or with 28 Mgrch 2086 s,
substituted phenols (especially al kyl phenols or aryl phenols), salts of
esters hosucci nic acids, taurine derivatives 20, (especially

al kylt a&‘%‘%ﬁ’g‘%‘” phosphoric esters of pol yoxyet hyl enat ARy éﬁgﬁ%’ﬁ or al cohol s,
esters of fatty acids and of polyolg and the derivatives of the above
conpounds containing sulfate, sulfGhate and phosphate functional groups.
The presence of at |east one surface-active agent is generally
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. norey, stabilizing agents and other additives, such as penetrating agents,
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m xed, |grﬁn§lqﬁ,t1&barécqiﬂr>oérvgter-dasmwhlhsra@uieﬁt|onal substances and the m xture
is 28 March 2006 WO 03/ 030644 PCT/ US02/ 29838 -8 5 10 milled in ball or
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concent r%%ﬂP’Sh AP W‘E‘?@ 0§d’§ é?\él?fﬁ@elé'éﬁﬁ%gés used very advantageously, in
particular for application, for exanple, to litter. Aqueous dispersions and
emul sions, f gpe ﬁmmb@rsﬁmg@ﬁxmo\maanﬁdéam@ga@ﬁilwfbéﬂwéeutI ng a wettable
powder gs,grgwa&g, %ﬁ heaby 8 ¢ fhmt artickF% dthdclliybet e general

scope o SEn L,on i? ﬁ ‘i wat er-in-oil or

or | 300 e PR aIFl 1 Sdihe @@raly FE‘IPG‘& ehLlaMT. 1ike that of a

rray onnai se.
The active matenal content of these granules is generally between 0.01% and

90%, and preferably between 0.02% and 85%.

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)




The conpositions according to the invention can be fornulated in the form
of granules, in particular of water-dispersible granul €8 Mateh 2§f@nul es can
be obtai ned by extrusion, by conpacting, by inpregnation of a 15

granul a Ie or by granulation froma powder (t mat eri al
content%%ﬁﬁese granul es bei ng between 0.01 and 85&8&8%4%3% atter
cases). The water-dispersible granul with a bulk density generally of
bet ween approxinmately 0.2 and 0.8 ?preferably 0.3 to 0.6), have a particle
size generally of 20 between approxinmately 0.1 and 3 mm and preferably

bet ween 0.3 &heselgrdnul¥itanbe@ssicildn¢@r fsoRitibAbr digiRfsfitin Vhtet HR8e granul es is
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sol uti on of pers fagidyn ajeh e aclive ratenais)ivare seluple of Agady’ e They
can al sdnylblfs é’ﬂ“?‘@)oﬁﬁﬁ@bﬁ}l‘é ARy Srﬁ’&ﬂ"mlc\ﬁﬂlfswa@)%‘@ﬁsoh’&@ i'\/tbe materials, the
| att er behinlg ¢ mdimpretenting sflinvetatiatbbres potigtrfer waer. of aqueous suspensi ons or
granul es. Liquid conpositions, or those intended to constitute liquid
conpgsi tions il tsﬁk%ension 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.




-time of application include solutions, in particular water-soluble
concentrates, enulsions, enulsifiable concentrates or sé&® W6
concentrates, which can be suspoemnul sions (suspensions of a solid in a

| i quid emul sion). The suspension concentrates, applied by spraying, are
prepared so as to obtain a stable fluid product which does not settle out
and they generally contain fromO0.1 to 75% of active material(s), fromO0.5
to 25% of surface-active agent, fromO0.1 to 10% of thixotropic agents and
fromO to 10% of suitable additives, such as antifoam ng agents, 15
corrosion inhibitors, stabilizing agggts, penetrating agents and adhesives
~and, as vehicle, water and/or an organic liquid in which the active
material (s)_is/are insoluble or nearl i nsol ubl e: certain organic solid
material s o ARAE Fkodimant maychers nawltry Fesd Exiom T Fomrplas & Gkine e A i n
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nmetabolites. As a result, the spinosyn is dellvered to the environment
(litter andVisrthedommliajion i alifpid anether figoetd cessider is¢he volume of the formulation that

is applied to the site, i.e., the greater the volume, the greater the dose of the active agent. It is

recommended to apply a sufficient volume of the formulation to thoroughly wet the site being treated,
especially if quantities of organic matter, such as feed or manure, are present. For example, when
applying a formulation containing from 400 to 2000 ppm of spinosad, a volume of application would be
from about 10 mL up to about 2 liters of diluted spray per square meter, with a typical volume of
application being about 0.03 to 1.0 L of diluted spray per square meter.

Solid formulation types, in particular 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

2

%




28 March 2006 -10 Thus, another enbodi nent may be a poultry feed ration for
controlling a darkling, hide or related beetle species 2bMprdhsi08§ spi nosyn
and a poultry conestible carrier. Since such rations are typically

prepared from prem xes, another aspect is a prem x poultry feedstuff for
controlling a darkling, hide or related beetle species conprising a

spi nosyn and a poultry conestible carrier. Spinosad is a preferred

spi nosyn for such rations and prem xes. Another aspect is a nethod for
controlling a darkling, hide, or reliated beetle species in poultry litter
or nmanure conprising adnministering to poultry a poultry feed ration

conprrsr oul sti bl rri he read

pl i é’(ﬁ’u]?‘grsfrlﬁ%e%ﬁ l%gﬂregtﬁ‘g&flt e&%ﬂ[ ‘%H% ﬁelg Fto &@d’ (i H‘gﬁ ‘%/(gprg)f‘?ectr ve
c oAk Bily ferbintske Speamorpiivall giewidn e dwgerof dhopyl toa OmegkenA arefimisher of

par anmeimbodimesigaiplogsabbitd 0 sgpaboasi pprivandgots pediratiiors ehoer 300yo dbuttdie ppm.

i nfestation, |ocal conditions, the type of substrate being treated, etc. In

general . an 6hf egbiie wrqueo%@{dg%@h%%gﬁ% aggefvﬁrh%ﬁgymappgé@qﬁprrs{aﬁguch a

f or nul atron IS froma

- f or rmul6A5{ B SPIRSSHY Puefy srﬁpeﬁraaﬁawatzérrlﬂr Efﬂdalrr@mt aﬁew mﬁgpﬁeady-

f or multereditter, greferdbl yefeeind] 004e b0 erg/MeaBieditter matgphein e sawdgst,tWr@d viohamrethaf t he
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suffrcrgerat g formul'ation to thorough wet t e site

treat 4" aé%%éé?&ﬁerpv P¢- quantities of organic matter such as feed or
manure, are present. For exanple, when applying a formul ation contai ni ng
from 400 t dh200értippiminthesifiisnasdih thafollolitg®xanpleappl i cati on woul d be from
about 10 nL up to about 2 liters of diluted spray per square nmeter, with a

typi cal vol lication di | ut ed spr ay
per squarefﬂn? %fisgggjol&nfoncen e ?gﬁ%f"g E"a"ipr?sgﬁ‘?“f? ‘évfﬁpé‘?p ?gﬁlﬁl es_and

dust s, corpsicially avadahin 488 @/t %ﬁmr)raéérsgeﬂsropwnérmrare Dow AgroeScisnessaipl Lewsvlle rat es
accor dioragl} Indiantypodis, dmdianat USA 4626830648 bynavirbeingeiid %t byewdighv ef th@cfomm@foeaslyat i on but
are geaRblekpiosaPRbiefforthwBRAe RitiPoAIaY, ROydghabB QinpssitiRichRsyiigper 100
square neters of surface area, depending on the concentration of spinosyn
in the forrmulation. For oral adm nistration, prem x poultry feedstuff and
poultry feed rall—'r‘%ﬁi—%pr nosyn is preferably adgf—ﬁ%@—bww—gui table carriers
commonl y enpl oy 8wpilepeahicolal husbandry. Typical poul t¥B34conestible carriers
i nclude corn ﬁEBluronﬁ:QMbElafn neal, alfalfa neal, rice Hgdol s, soybean m ||

run, cottonseedggi ks, bone neal, ground corn, cgrfycob neal, sodium

chl orrde urea, Bﬁ lgg Asses and the like. Such carrjers prormte a

uni f orm di st ri bOtY6H the active ingredient in t he %%ni shed feed ration

t her eby ensuri nye¢sp@pbigrandgiagt r i buti on of the active ilf§redi ent throughout
the feed. The pewkéllGKIprem x of this invention will ®motain about 1 to
about 95 per cenkn@%arm@imght of active ingredient, andgmre typically about 5
"to about 50 per epgd%% wei ght. The effective am)unt t6§ be adm nistered in
t he poultry fee \i will vary somewhat dependi n pon the particul ar
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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.




poultry species being treated, but generally will be fromabout 1 to about
1000 parts per million (ppnm) of total daily feed intakesMarch260®unt wil |
provi de a dosage of about 1 to about 1000 ng/kg. A preferred enbodi ment
enpl oys t 10 to about 800 ppm and nore preferabl out 300 to
about ~ 6 "B}ér‘ﬂﬁ *urther enmbodi ment may be a ready-to- ﬁ%@ ?zgzg@? or alitter
with l[itter conponents conprising | east one spinosyn, preferably

spi nosad, associated with said litfer at a dose of 1 to 2000 ng/ kg of
ready- to-use litter, preferably from 100 to 1000 ng/kg. The litter

materi al can be SMHI;, comonl y enpl oyed in
avi an husbandry, part |I(E:El )%Q y%li‘Sﬁﬁos%?%qi}, {hfﬂjeggalﬁéﬁgéﬂgf the non-orally
adm ni st ered conposi {4 fdised to coat or be admi xed
with the litter material to afford a ready-to-use product. The invention
is further i Thigstudpimeolvedd trés@mém bioapd 4ng a@smrd) gap. Fiieadtprlpl 2 suspensi on

ggnnfgptc Irr?lfcat@ gstg d)shbk%%qmnrh @smlht%ﬁd ﬂar?pgta s\mc errﬁc rﬁgt;]e{arrngp a

Agro- a.%%%%@wlﬁwﬁefi? SR E) é‘w"?e%f’ gaon R G el ™

46268- 104 ant?gﬂ@aﬁfﬂlﬁrﬂﬁgogalsemwwgﬁtltﬂd) oqsneoeénﬁﬁr alinmswalbvar | abl e
~ Spi nos adpey sqietisk erreqoepared fioat £25vg/k huspehsibd Yolrgnivaté () thaf was chhm:ﬂom tion
cont ai niiktg 473 RUoFNaRPloRBFecdRdenBitionEbAiRbroRmMRY S0TE 4@ 0fB0b Hfn

Plglrjgﬁm gﬁj 78 %@é%ﬁﬁ%%h%? oam%g'r%{)thﬁ%l %Qlqu eg’g‘wﬁ%er 74.66 The

conposi t“faBHS ngredi ents are conbined and mixed to substantial unifornity,
and when conbined with the spinosod suspension concentrate are simlarly
bl ended to smbemsampmaﬂrym&rﬁmmwweId\ﬂutac}MmﬁrLaﬁmaWiare@@dB@neentrate

(S.C) Waed ihle EAAEDSHA? WEOMBLELH L 8 ?%Am'dm% %r; tai ned from

Dow Ao G LSE R, SRR LLLE foaa T asbprl o ol s .

Acti vi t)‘,‘“’@f itgin Higedalgfai nst the Darkling Beetle (Al phitobius diaperinus)
in Poultry Litter. This study involved 3 treatnent groups and a control

group. For eqgdy wrOdamined daily B8P3 U638 b6st-RBhtidentlh 8EnisOME &2t 19 5-6 adult and
| ar val 1ﬁ&gﬁﬁ9%faég%fﬁ@d§ki t%atle and enough poultry litter to cover the

bottom eac were us ch dish was sprayed with an aqueous

sol i on contai ning water onl y (control) or spinosad. The spinosad (a.i.)
E At all 3 concentrations (200, 400 and 800 ppm) tested, spinosad affected all of the

beetles. The 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




spray solutions were prepared froma 25 g/L suspension concentrate (SC)
that was diluted into 473 nL of water to gi ve concentr a8 Mach@006 '
approxi mately 200, 400 or 800 ppm (3.8 10 mL, 7.6 m, & 15.15 nL of the 25
g/ L SC, jvely). In the control group only water ed. The used
- poul tryﬁ‘f‘?@g‘?ﬁagnd beetl es were obtained froma nat ufpg[r{ﬁé@zl?zﬁ ested broiler
house. The surface of the litter Wqﬁ,,_sprayed until wet, using a hand held
m sting sprayer. 15 The petri dishes were nuaintai ned post-treatnent at
about 750F (24C) and 90% relative humdity in an incubator. They were
exani ned daily f(Erxal%rﬂ%}’%ffé&%tfsbihgs%ﬂ%‘Warktliﬁ ﬁ@étﬁrp%m%&he effect of

spi nosad on stages of the dgrk }ggus eetle. 50 At all 3 concentrations (200,
400 and 800 ppm.tested, BPPHESad “affected all of the beetles. The adult
beet | es were T%ﬁ:c@clgsév Biisdrigl veere steigbbrun day-alddBosspiraory brodrnchickyuni | e t he
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and adul‘;acgﬁ%ges of dar kPI ng beetle 1s &val uated. 'Fhe spinosad (a.i.) spray
sol uti on % i3 up froma 192 ng/nlL active ingredient (a.i.) concentrate
solution in N nmethyl-2-pyrrolidinone that is diluted with distilled water
to afford cofbemtwestqoplias ea2BCor thedf@tntant SOQB,and hnchBiRD golp. TRO0 nl or 2600
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WO 03/ 030644 PCT/ US02/ 29838 -13 Exanple 3: Effect of Spinosad on Darkling
Beet | e Popul at i onTablol:a PBic@it kedlzctiddUs Bduliking 1:0¥4l tiges oNddrkling trial were

strai ght run day- Ot&tléﬁﬂgémﬁﬁ’@err}aﬁé}rﬂ&?eﬁt\?m sagf @i sed on previously used
sprn

broiioer litter. A suspension concentrate o osad was dil uted

_ 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 diaperinus). The
study was carried out according to the following schedule: ' |




5in water to concentrations to be applied at 400 ppm and 800 ppm spi nosad.
The diluted solutions were applied to the litter as a sp8darsh 2806 ate of 1
gal lon of diluted spray per 1000 square feet of surface area (40.1 niL per
square t . The control group was sprayed wth | Chi cks were .
pl aced gﬁ’%@%““pen for the beetle propagation phase%#ﬁ@?gz%\%%s?e renoved
after 20 days. Then 30 new chicks were placed in each pen for the 7- week
10 post-treatnent production phase. Al chicks were given the hatcheries'
standard vaccinations. There were 7 replicates each for the treatnent
groups and the control group. The groups were treated in the third week of
t he triaﬂ,aYQV\hen beetl e NEpRRLs were sufficrent for 15 testing). [The adult

and | ar rage_beertes_were ctountegat—thetime of treat ment—and each
week afltrlor PHEIHRRRT f of DEPSRINEBRN et SRRHIAON GF BFeUes AEAGUIBEE, b Tabl e 1.
Tabl e 1: Percent reduct | s pens ofdif faciliid Thbertveps weneaigedsto oollegbthil i ng  beet | es
in poulltry litter after|popanticieddta sdidocimnedsigdacad GasstinepdpuhatioPel cent

Reductijon in Active Lit|&pBe8tl &sh 2 RIS L eﬁ%@%%?)inggatder Tr eat ment
123456 {400058. 335000 80 33?8{’}31@? Table 1
itfer beetle

05?85‘8#. s91. g%gggiaﬁ;@ggalrtgd toQ 'ﬁ]?nt
shows, |when spinosad at | ZOG S BHICRGMIVERonTR) S pens vy
popul atlions in infested MWSeken hedding with grow ng chickens prisent, the
beet | e | 2y ngoydl ati on wasll beslleeedudtions wie tandfaed. Theedsssubstatices,r eaf ment .
Exanpl ¢ 4: dA D?ste St ud?/ ;Qfsitﬁ/@agnﬁe htﬁ@@bfntﬂﬁ?ﬁﬂﬁﬂﬁ)mdaﬁpﬁdd@tﬂ)eeff' acy study
was carlried out to eva | ad 1n suspensi on
concentjrate (480 grans/ ﬁ%bgcrn} g%sfjidp%&géaﬁ@nﬁ@&v@%}ﬁ rw%?c}ﬁ%nni stereed as a 30
prenise and litter spraycoVerd PR 2epspriimaielyone i5gh RY Feigheures dhe Al phi t obi us
_di aperiinus). The st udpubiepuntinarderidesovare thewr plactidivack iototthepdnel | owi ng
schedul|®ay®8 March 2006 MQr@3HIR3ARADS e biaR besiR 3Galnatibn BMEEVeENt s Prior to
Day mirjus” 1Det er mi ne t Naje@BoRYES MR e RORHAROShs Werd G5kl X1 Sted in the
establish the leve] 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




test pens of the facility. Tube traps were used to collect the popul ation
‘data and docunmented the mean basel i ne popul ati on of beet38darch288&h pen.
Random assi gnnent of the Spinosad treatnments and the positive control to
pens wi g, poultry house. Day minus |A|l beetle LQNS wer e
conduct‘c’e‘gi LP%e test substances, positive and negativﬁ?@ﬁ%#ﬁn&teri al s
were applied at the particular dosesnd application rate. The litter was
then covered with approximately one inch of new shavings. The tube counting
devi ces were then placed back into the ens. Day OPrior to placenent of the

bi rds, ailds,hegbkitaeeduRindin meeght%se;ylafeanﬁ@bécﬁerwb@adn thbaay ¢tsect
eval uat ijg E W‘%ﬁuﬂt ey sehd ﬁﬁﬁs@WaF 8844 ﬁné s%}’ Eﬁé 9%%&4‘@%9“ the

beetl es. . } 3, +7,
T e téevtsftaa SfaBFF%’é‘E S pEisioR Ceptstnsis, PR BEO RN T 01 48
+35, +42r #aEs(ngeaiive eontiel at wated levalsandrapplicalionmatesr This trea) wasicpndiotedl +498i r ds
wei ghsed.in 7 esminexeial poultof builtlieg svhichyhad Spernoaadted Wb ptofasilik and D (ratio

Al D 871idhinidgh&l 504'5&% 48 B§ne rr;e%l‘? ehd) ﬁll %Q@ﬁﬁél]@cﬁ'e ﬁﬁfégﬁ%&ﬁ‘t e (480
grans a gla\g day m nus

grams, Al i) e et i i g Bped oriRRrey aéefhs on |
concent rﬂ&PéSRﬂiéFso difr°db44 SWFW"W@@FT bipd. M itfgs yvag prided fo dsp
concent righesgpena Fixivicasly osed ligterycontaimirg the bietleseasi placed pitap ef lhmahewr ior to the
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PP 1 od o Bid i6jcHO it bbb a%g@g éypaﬁ'w r%)s;ya@ ﬁ’fagk 1& NSl 16
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to it te&%ﬂﬂﬁe e png, e}vﬁfoae@épﬁoveﬁw he Lo IRt dIdS) the perd
pr ocedurvets\ahsafqeéﬂéfa(tzedmbesmlriesche%%éﬁcmpir?&yhﬂly)lse%fh@nlcﬁbr\/\/as t hen assi gned
to the pesentaivd ofted tdh&l‘yeyouﬁgﬂblms%mhn‘eﬁqﬁméd wHtidl g4y 120 Tk bird¥iréRived
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wat er s eatyandies 0764 Lupssmsksauare ancler ot light at bisd leyel. Jemperatyre andhi s rate of

del i ver yumagtynmihe heuse s soniiongl dailp tspughyutniy safdyaid twpoens. The poul try

faCI i tyreﬁqbeﬂaﬁ]er/ﬁﬁﬂlhw R¥@sdets! E6EhgiguPehtQohii®eddaaen®odo Pfu bi rds so that
5§o @HE%E%%%%&%} est substances Ross X Ross Broilers

were pu c ase ar ns rdo AL. One day old birds, 1,250

straight-run male and fermale 28 March 2006
Uncovered food and water sources/containers were not present during the spray

application.

25 All poultry exposed to the litter and/or premises that were sprayed with the test
substances were observed 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.

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




WO 03/ 030644 PCT/ US02/ 29838 -15 birds, approximately 40 grans in weight,
were placed into each of 10 pens on the day of hatch. AR8March2066 poultry
research house was used in this study. Each pen was treated wth either

t he tesWoSdéR%G?J‘CG Spi nosad Suspensi on Concentrate Te stézzzgﬁstive
control), or water (negative control) at stated |evel's and application
rates. This trial was conducted 5 _jn a commercial poultry building, which
had been converted to a floor pen facility containing ten 504 sq. ft. (46.8
square nmeter) pens. Al pens had adequate and equival ent feeding and

wat eri ng space per bird. The nunber of birds was adjusted to approxi mate a
fl oor space . : . I e Lrd. Lyt 1. was added to
a depth of ZNOiaﬁmhge‘é}&gcﬁéldﬁ?rg#iﬁ%ﬁsqﬁ%} ﬁlgﬁéﬁwﬁ?s% §ug>§ta Srﬂygﬁéﬁflrﬁl{g]ﬁf e beetl es was
pl aced P WS PT PpsWEIew 10 litter and remained there until broken up and
top-dressed in preparation for the live phase of this project. Each pen

Co?t&i ned a Zh@Uitdryvaéy lemba shaVihEEsubpiged Bbnt £16c4 @iplier)iThg 36 N ]pplg
wat er er > : | eeders.
There. vaaReoREF e %%‘?*{%g"ﬁﬁﬁﬁ@?’ ﬂﬂf?”?j%%ﬁé@‘%?%%@%ﬁ 38.1 cm in
each per™HHPESSHEAL VO Wfnop 56‘32%'5‘%?9“?8%5 Pedyacegitingdo thermi ned unt i |
day 12. Profacabionglay minusilwadipopuiited witol 25 slay eld brajlars epadvondigy Of dpbet he first 18
days  t herap2aurito@nmpaipen) watk asdditg trifg satistaetoryiafestationdedelsipaior @n  of nat ur al
: ggﬁg}ogh?remna bR v&eP&c%ﬂﬁ’t@&“?%?Q aﬁ’@% r 5gﬂ?éa:ixﬁéaﬁtaﬁg{me!ihrf%@tafagﬂbrlme.%e rrL gg; Cure
. ) | | vel . u
and hunlj’l gi"{fgsminlr?g?%%tﬁ@{}%@%\%sﬁ[crli%%iaﬁ %r%ﬂ{haraqe ER‘%"FE‘?B&%‘S’F&“’?@% study via two
Tenper atShpssaysatly- dPrcy thedeeflegategtation was gnthigicaty the hvephasc¢iihs Rpiset B one 25, 000
BTU 20 (@63%& dapl Ray wereapsigned fd regativiercontdd (wasay 0 pn), paditoeventend f ood and
wat er s qUERRS,400phil 60BppmBIEpROANdIGES Bith oflSgihdiad.t he spray application. 25
Al'l poultry exposed to the Ibi tterda][]d/ ozfgp(rjem’ sefs t hat hvverfa sprayed ¥m tE
the test suhstances re abserye 1§ ays after the ement of the
ani mal s i n t RTRREE Fyicsiation RiASs. cong g tifer <oppinedie e pl3eeh 2. dur i ng ¢ he
conduct aquot pf &eshdeed yas Haeedtong thegiderof pashdeederding mhichsimulgedifseht s. 30 The

st udy wapillage Hyichickehs uhdeachpaiidsifegged to dddeidigurpopul ati on exi sted. The
satisfactory baseline |level of adults and | arvae was determ ned as an

aver gge nunbegr [, a r 100 f£t2. (9. 2 uare .met ers) ...l

f aci %%Igt y/ pe n@ntd?f %’énu% ?82@%@"@%??’ ﬁ%ﬁ?‘“@‘i‘@%ﬁ%é@‘%m HSI%?,EE&%Q Pheiq'ﬁ%eect i ci de
during t3ps qollectesh Quesay mipysdrofith livie phasteabipensrpiere Braterswiiethe tesbser ved twi ce
dai | y f sustanbeanddle mkitise eantral (Tempe)| aftehehich ticty wesestop dresspd withd itohoki ng f or,
by pen, oSh&@nod sheVis@aEer). W fbé frips vaRCrebtR iSddatl pdal (OHWAF bApARS.  Anprol i um
at 0. 01%52/&5]‘(@&, 19§ﬁﬂvfa&slmeigﬁgd'bﬁag&kg'aﬁ&ed't@e&cﬁﬁefin%rtﬂeet{lbcr t?z'lp'son only. No

ot her, .
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. : '




40 medi cations or growh pronoters routinely enployed in comrercial rearing
operations for broiler chickens were adnministered to t 8 Maici208@ring this
study. Al birds were given their standard vaccinations. 28 March 2006 WO
03/ 0306 02/ 29838 -16 No ancillary insecticid t other than
t he tesﬁégﬁggggﬁce was used during the conduct of t%g&égﬁ%g§95 The litter
was pi ne wood shavi ngs supplied froma | ocal supplier. The nethodol ogy
required a 30 day infestation period, and a 49 day |ive phase, during which
time pens were sprayed with Spinosad Suspension Concentrate (diluted
according to the protocol) on day mnus 1 and populated wth 125 day old
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t r eat ed W Yydys }azeddiom a lowied eppredmalsty 18Medto g dightof arpredmetely|98Y%Tenpo) , after
which they were top dressed with 1 inch of new wood shavings (litter).
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al so co&ﬁ?déa%“*@iaﬁiv atgliedingraps. 2g 35 42 and 49 during the conduct of

the live phase of this study. On day 49, all birds were wei ghed and the
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or | galPohlE®/m"™, Redded ddition, 1994 Abifeed niiBLedlid thes tHalsvs producedizeths per pen). One
pen was (RrgiifSairtnd Fecd il 1@hted RENAPSIMAPEAIDEN Was a positive control pen
(Tenpo Insecticide SC Utra, Bayer Aninal

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 control compared
35  to the negative control (water; 0 ppm) '
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5 Note: All counts are a total of 4 tube traps per pen.

When compared to control (water only) the positive control (Tempo) presented
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| Spinosad 24 11 96.13

Spinosad 5 3 99.11

1 TA = Test Article

2 ROA = Rate of Applicati on

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 gatlon (1.89 L) of water. In the
 presence of 176.8 beetles/ft2 (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




Table 1: Adult and | arvae Darkling Beetle tube trap counts and per cent
control conpared 35 to the negative control (water; 0 pihamh2086ch 2006
WD 03/ 030644 -18 PCT/ US02/ 29538 TAl Cone. ppnROA2Day ODay 1Day 3Day 7Day 14
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TAI Day 21Day 28Day 35Day 42Day 49Trt. Means%o f control
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in one gRhde@Rridd3. 785 L) of water had the best performance level at 99.11 %
of control. There is a presunptive dose response within the

Day 49 Tube Trap Data Summary
{Total for Day 0 to Day 49)

10
Treatment  Concentration ROA Beetle Count % of Control

Spinosad 1600 0.5 gal. 79 97.19
(1,89L)

Spinosad 800 0.5 gal. 93 96.70
(1.85L)

Tempo 16 ml/gal 1 gal. 34 98.79
(3.785L)

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

. (3.785L) :

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

] (3.785L) '

~ 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.




10 Spinosad treatnments in one gallon (3.785 L) of water. There is also a
presunptive dose response within the Spinosad treatnent28 MagB@0Phto 0.5
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. Tr eat ment—€oncentratromROA—Beett+e—Cotmt—%of—Cont+et—Sptresadl6000. 5
gal . 7997.19 1.89 L Spinosad8000.5 gal .9396.70 (1,899 Tenpol6 nm/gall
gal . 3498. 79 {TBe #85¢ ingi®dients srdBH0a] © ugHbnrity 1OkroGide § d§Tlowkbig pRaris 01 gal . 2816
{3. 785 lLthdtpartesasbQaWith ag@icatl 44l f2ed rdtidhat b 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.

Ak (]

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.




Spi nosad4001 gal . 42984. 77 (3.785 L) Spinosad6001 gal . 13895. 10 (23 785 L)
Spi nosad8001 gal . 10996. 13 3. 785 L Spi nosad16001 gal . 2599281Malp9 968 L)
Exanpl e 5: Beetle Control Prem x Feedstuff for Chickens 15 A typical

Spi nosy i1 ng prem xes for chickens is prepare %%gz
i ngredi {evr(\)ﬁfsg}a%ﬁg amounts shown in Table 2. 28 March 28’82 3%3?030644 20
Tabl e 2: Prem x Chicken Feedstuff RCT/US02/ 29838 | ngredi ent Percent by

Wei ght Spi nosad25 Ground Corn74 Sodi'um Chl oridel Total 100 The above
ingredients are blended to uniformty to provide a dry flowable premx 5

that can be adm xpghiiikete bRt ehicB B REGHI ration at a rate to provide
fromabout 10 ppmto about 1000 ppmof active ingredient in the final feed

ration. krer—exafrpte—the—prem—can—be—added—+te—the—Ffollewng chi cken feed
ration fdr convednaedieatsal  admi|niRereent byWeightt fie spilhttead to Ehickens. 10
Exanpl e §: Bee I ckgn Feed tron AfbeetTq3fpniTol i ng chicken
feed ratilan |ch%\®£§\;2 O\I}rgl']l lutiing a gszgm X __Aas dpqrquEé;d in Fxanple 5.

Thi s prem X i sAﬂumahMetamlefaum f orjm ty and3adm xed with 3.6 ypi ca poul try
conpl et e [feed rd 0T Y at—fged—Tgre wmﬂr'e—i-rsﬁrd—rrr-‘l‘able 3) to
provi de a 15 Famndly méﬂ(m;?)ad flf ecti vé"%o contfol beetles in t he ani mal s
housi ng wWhen |goxh§anmr§ e by (the bifgg after ingesggg_gg\. Exfarrpl e 7:
Beet | e- Coptrot—Eri-cken—Feed—RatHeor—20-Abeette—dont+roH+nrg—ehiLken feed

ration ig pr e&?hé‘&?aby“?ﬁh%i'q!ig thd ingr ed®nts shown in50rable 3|

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. 015 3
Lysine Hyd. Anal. 0.29 5.8
Spinosad 0.5 : 10
TOTAL 100.00 2000

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

5 of wtamm 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




28 March 2006 WO 03/ 030644 PCT/ US02/ 29838 -21 Table 3: Beetle-Control

Chi cken Feed Ration ingredi entsPercent by Weightl bs/ton 2&Maish 20861 ow
corn65. 91318 Ani nal -vegetable fat1.5330.6 Corn Gut. neal (60% 4.080
Soybean 99 19. 19383. 8 Fi sh neal - nenhaden2.5 ] o um '
phophat e“lﬂ.%}f ‘i?ﬁl‘g Feat her neal - Hydr.2.5050 Ground |?’%%"E%S@#3§88316.6
Salt0.306 Vitam n Prem x sup. 10.50l0 Trace m neral prem x sup. 20.102

Met hi oni ne Hyd. Anal . 0. 153 Lysi ne d. Anal.0.295.8 Spinosad0. 510

TOTAL100. 002000 "Vitam n prem x provides 3000 N of vitamn A, 900 |ICU of
vitam n E&Ba1M9 ng. 5 of vitamin E, 0.7 ng. of vitamn K, 1000 ng of
choline, 70 ng. of naicin, 4 ng of pantothenic acid, 4 ng of riboflavin,
100 nctg of vitamn B 12, 100 g of bjotin and 125  ng of ethoxyquin per kg
of conplete fleed.A?ﬁ"ﬁ’éé‘”‘rﬁ"ﬂ‘é&ﬁ‘l‘g”p‘lflaélfhnﬁOE)P‘QQ’/P‘%%‘%SPFSIGFrﬁPWm&anganese, 50 ny
of zi nc,delieering ing pauttgifacilivy to a teguodf infeditive oplecustg beprotoweplast e feed. 10 28
Mar chy 20f8ctWObed1eQaR iR RIS RHoRORZAL 10220 ChodY dyFurd metdr o hod f or

control Ig,padsy darkling or hide beetle species conprising delivering in a
poultry tacrlity to a | ocus of infestation or locus to be protected, an
effective beetle controlling amount of from10 nL to 2.0 L per square neter
of a sp& nosyhe methodrpfeclaiimtlywrereit the spinepyp isgpiwesadn t he spi nosyn i s spi nosad.

1 3 The method of claim | wherein the béetle is a darkling beetle.
4. The method of claim 1 wherein the beetle is 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 3. The nmethod of claim1l wherein the beetle is a darkling beetle. 4. The
met hod of claim| wherein the beetle is a hide beetle. 528 Mahi@i0hod of
claim2 wherein the locus is a facility where chickens are 15 rai sed. 6.
The net aim2 wherein the locus is a facilityMhg rkeys are

rai sed.%@?o‘ﬁr e nmethod of claim2 wherein from 30 )r%_ tob-%.ggééL per square
meter of spinosad is applied. 8. Agqrethod for controlling a darkling or

hi de beetl e species in poultry litter conprising admnistering to poultry
a poultry feed ration conprising 100 to 5000 ppm of 25 spinosad and a

poul try conmeddi bl Usecmedrding to QaimA 3netichailsadd palta) fBeCeomipesitoncohfa@im 250 Ito 1000
ppmis ; . [egeeRy conprising poultry
litter ?rladtpelp?g lﬁ%ﬁ%pllnqjt&g o‘?‘ggﬂa‘#g%%e)ég%d}l%@c%?ﬁ@pl no}s)%%&ﬂll. Use of spinosad,
or a pharmaceutically acceptable salt thereof for the manufacture of a
conmposition for controlling darkling or hide beetles in a poultry facility.
35 12. Use according to claiml 1 where from30 nL to 1.0 L per square
nmeter of spinosad is applied. 13. Use of spinosad, or a pharmaceutically
acceptable salt thereof for the nmanufacture of a poultry feed conposition
for controlling darkling or hide beetles in 40 poultry litter. 28 March
2006 WO 03/030644 PCT/ US02/ 29838 -23 14. Use according to claim 13 wherein
said poultry feed conposition contains 1 to 1000 ppm of spinosad or a
-pharmaceutically acceptable salt thereof.






