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LIQUD INSECT BALT Field of the lnvention 5 This invention rel ates

to.insect baits in general and, particularly, to liquid insect baits having —

del ayed drying tinmes. Background Art It is generally understood that there
are advantages to a liquid preparation 10 when nmaking a bait for use with
I nsects tiwadosissher or even require their food to be in Ipoymsesiferram pri or
to-ingestion or digestion. Cormercially available liquid ant baits are
famliar, such as the water and sucrose product sold under the nane "Terro
Ant Killer" by Senoret Chemc @Jﬂ) Louis, M ssouri. However,
liquid and even noist baits t?ﬁ%l to dp;’s(l)glgr en exposed to the air during
use, losing their 15 advantage. Brenner et al., U S. Pat. No. 4,988,510,
address the general problemof drying, Brenner et al. disclose a sem-solid
i nsect bait that includes one or FiglefthehuvensigR s f or nul at ed together with
an attractant and an insecticide to create a defornmable, hydrophilic gel
matri x. Sugars, glycerol, and other pol yhydroxy al cohols are cited as 20
humect ants usef ulThisinvéntioh sdlates torinsettcbajis imgraerabdndparticulaylygtoi liquid e from t he
air to allow the bhait .,to,remgin.plj.able and relatively noist. The hunect ant
i s stated tdan@t‘Eﬁ‘tég‘éﬂPg#ﬂa";ﬁd‘ﬂggg@ﬁ've anount," which is defined as that
anount necessary to achieve the intended result of the conponent. For
hunectants, Brenner et al. describe that anpbunt as being 30-45% on a dry
wei ght basis. 25 The i ncl uBackgresndsdrthitol in an insect bait is

rel evant to the gfes ' | t ' | . referred
to as a class bngﬁgﬁ%?lwe%%g{@aggg%%g%%g%ré?ﬁPﬁp%lg?mre,
Ea%gg t 3é,214(1J. thdﬁa?ahﬁtixla bait ﬁBPsegﬂiﬂx inﬁg_ds thslit@ifeﬁla:_ r1]r<etmna¢b:q_ uirelthéir foodto bdNm.

: : , specifical]y inclyde sqgrbitol _in the insect. haif, preparations

t hey descri béuidfommpeior t%’ﬁﬁesB?’éﬁ’Frfggesg?“-a‘F‘?mBSF"!a“ﬂ’@’ﬂbi’leﬁﬂb}lﬁ ’5,‘ ggT"Pd Hagarty

and | nazuka a1 (ol ' & tantl NSt €ad,
ﬁ g?’]"h?‘ﬁg‘f;g gak'{ﬂe Vit an@ Sitind st lprdtfibe SR G AR TeNo Ant

as an enul si : arty, an aerosol foamis osed that 1s fornmed
of a water sKilletf1by,SehoiehChemninaliCp.,Jo¢. \ofiSt. Lonis, Missdiwi. fHaweves; liquidianded t o

emul STy the, 1|0 9 % % FRwii b o b kG0, 1888% e
15 advantage.
Brenner et al., U.S. Pat. No. 4,988,510, address the general problem of drying.
Brenner et al. disclose a semi-solid insect bait that includes one or more humectants
formulated together with an attractant and an insecticide to create a deformable,

hydrophilic gel matrix. Sugars, glycerol, and other polyhydroxy alcohols are cited as

20  humectants useful in the bait for the purpose of drawing moisture from the air to allow
the bait to remain pliable and relatively moist. The humectant is stated to be present
in an "effective amount,” which is defined as that amount necessary to achieve the
intended result of the component. For humectants, Brenner et al. describe that amount
as being 30-45%, on a dry weight basis.

25 The inclusion of sorbitol in an insect bait is relevant to the present invention,
and the polyhydroxy alcohols, referred to as a class by Brenner et al., could include
sorbitol. Furthermore, Hagerty, U.S. Pat. No. 4,889,710, and Inazuka et al., U.S. Pat.
No. 4,160,824, specifically include sorbitol in the insect bait preparations they
describe. However, the Brenner et al. bait is not liquid, and Hagarty and Inazuka et al.

30 utilize sorbitol not as a humectant but, instead, as an emulsifier. In Hagarty, an
aerosol foam is disclosed that is formed of a water soluble, film-forming polymer. An

emulsifier is included to emulsify the film-forming polymer so that it will foam, and
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enul sifiers. Emulsifier amounts in the Hagarty conposition range from0.01
to 5% by weight. Inazuka et al. describe insect attractive conpositions
that, anong other options, may be used in solutions or enulsions, if

di ssol ved or Qq@ised in a suitable liquid carrier wthpppgssdndref an
emul sifier, dispersing agent, or the I¥ke. Sorbitols are referred to
general ly as being anong the suitable emulsifiers, spreading agents, and

penetrants for usgid debivities hrdefbtkdméig the OF ustifll leAfulsific?s. EXHMSiRES | ONS.

The proposed anount of sorbitol 1s not specified, and one skilled in the
art therefore mmmm&cthgwmsxaommze&om&fmwé%Iarwveghtect i ve anount

Lhat on ski 11 ed i n_ 19pEaemst o grsetiSionat haive SofiBiens ok SpagRE s 2071V
in an amount betopRens, Grdd betugedbitosbhutionsicy enulsfins if disdolved o dispersediis a sbitable

avai l abl e material and, |s on the parket .as an aqueous solution in a variety

of concent r adi odiguidsarrier withithe ajd ﬁ%‘ﬂ%@@sdlma@ﬁ & Br the like. ss°fb1t°lsaf°
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concentrations rel evant .he pres ven escri be a
parenteral vehi GMOW W#&Péﬁ@ﬁ{)wlﬁfgéem@mﬁfi‘“ﬁa%% E‘F"F%tf”e ed to aid
in the suspensi %d&gmﬂ@ﬁa%ﬁbhﬁmhﬁl%ﬂﬂeﬁéc&ﬁe&ﬁ&ﬁ{t%Wﬁeﬂ&@'ﬁeaqueous

preparations. In Cerber et al., sorbitol is used I'n an anount
sufficient ti® rahsbsum@fﬂawtyf,cmdgubaw,slsovarﬂmmeﬂqﬂ@rmshﬂmwo\ﬂdpmemush it

I s dissolved until gravity of the
t herapeutic agen?m’t‘ﬂﬁ?rsfs&;é us 'é%é%ow W?gg)??on%yvh@tpr epar ati on.
Wi ght percent ages owmmﬂ%mmmwmammmmven to

show t he application of the Gerher et al. |nve€?t|on to wo different
t her apeut i cs. 2fqueous solutipg-inayap Ré"%ﬁ.‘e‘%? purpQses- r et al.

e ot ey e o i 1.

15 aqueous solution that is approxxmately 70% sorbitol by weight. Gerber etal., U.S.
Pat. No. 2,829,085, is a further example of sorbitol solutions in concentrations
relevant to the present.invention. Gerber et al. describe a parenteral vehicle for
therapeutic agents in which sorbitol is used to aid in the suspension of non-soluble -
therapeutic agents in injectable aqueous preparations. In Gerber et al., sorbitol is used

20 inan amount sufficient to raise the specific gravity of the water solution in which it is
dissolved until it is substantially equal to the specific gravity of the therapeutic agent
that is be suspended within the injectable preparation. Weight percentages of 30.4%
and 59.2% are cited in two examples given to show the application of the Gerber et al.
invention to two different therapeutics.

25 Neither Hagarty, Inazuka et al., nor Gerber et al. utilize sorbitol for its
humectant properties, nor are any of them concerned with strategies to delay the
drying of their preparations.
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a ldquid bait for target insects includes sorbitol dissolved in an anount
of water sufficient to forman aqueous carrier. The 5 di ssol ved sorbitol
Is in a concentration great enough to be effective as a hunectant to retard
dryi ng of wdnesdiasaui d carrier. Hovvever,3it is also in a corarses/aénion smal |
enough that the liquid carrier remains |liquid upon the addition of any
attractants or other ingredients of the liquid bait. The liquid bait

further includes at |east one iSigmhrPéfithetdvdition hat is di ssol ved,
di spersed, suspended, or enulsified in the liquid carrier in 10 an anount

effective to attract the target insects. An alternative enbodi nent of the

invention is summﬁ[i. . 'W]EEH §F9 | . At qgﬁg '.R§|#%?” LN

conbi nati on, sucroseel,ﬁ‘? Ph‘?: sose, ?& ?%aggﬁlqﬁtggaﬁ?‘%hl %lsa 0 sgcchann,
lit Ihi gm chl Owﬁiﬁ)} dbmivwmanm?mrﬂmﬁmm&eﬁmfomiadmeddsw?mbma al so

i ncl udes an ¢ ctive,anpunt o i t,hi um perfl uorooc¢tane sul fonate as an
insect cohtr wdsoti’&tpafgmwmmwf@omma VE @S p AYBERABIP | s
summari zed i pudelddvi Wi {,a,ﬁ&t_ HRwWevad; i id Sughhe step
of exposing to t m@ts t‘ge I qui d bal %tﬁﬁfﬁ?aggﬁﬁ%‘gﬁdggﬂgg%ge' The

met hod of t hthat the tiguid carrieoremains diquid|upny theladditian gfanyi aticastants or etleides

exposing to the.nsegts ,thaj, sa J quizd. Rai.t w ﬁt-FB ddition of an

ot ot ve. pommBredicnad t kot valC Foe i eais Atcr olodes s FeaB ka8 o0t 20 11 om
the group cogracthrit /it &f dissoRed,dispefsed; suspended] orGnfiMified iadhd Itjud Carriérlint i n

i nhi bitors, insect pathogens, insect- controlling nmaterials derived from

i nsect pif hogermount sffectivatn attact thedargetdnsees. | n a preferred enbodi nent of

t he nethod of con ' ' g : t he
liquid bait incl &?‘%ﬁ“@%ﬁ%%ﬁ%ﬁﬁ%@&@é@%%%ﬁm t he
lithium 25 atwaé¢tantdicheies,dh @ombination, sucrove fdctose,dbmakese, the lithiunp salt afhe | nsect
control active jngredjent, preferryed in s enbodi ne .S Jithium

per f | uor ooct %ﬁ‘iﬁ“‘%%# \‘&Fzﬂ @%M\B{%W té‘tt'i“‘t _‘ﬁ%‘ﬂg‘a‘#‘g‘.“dfﬂt?s& graph
show ng the {Rfidbd s dfectivd@Acikl SARRunferfiitfodtishk 30ifdnaieds af fnsé contfblf f €71 NQ

concentrations of sorbitol In water.
15  active ingredient.

The method of the invention is summarized in that a method of attracting
target insects includes the step of exposing to the insects the liquid bait first
summarized above. The method of the invention for controlling the target insects
includes exposing to the insects that same liquid bait with the addition of an effective

13

20 amount of an insect control active ingredient selected from the group consisting of
insecticides, insect growth regulators, chitin inhibitors, insect pathogens, insect-
controlling materiais derived from insect pathogens, and combinations thereof. Ina
preferred embodiment of the method of controlling target insects, the insect attractant
of the liquid bait includes, in combination, sucrose, fructose, d-maltose, the lithium

25  salt of saccharin, lithium chloride, and vitamins. The insect control active ingredient
preferred in this embodiment is lithium perfluorooctane sulfonate.

Description of the Drawing
Fig. 1 is a graph showing the results of a measurement of the drying rates of
30 differing concentrations of sorbito]l in water.
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target insects of the i nventi on has been so fornul at€d as To provide an
aqueous liquid carrier that has a slowed drying tinme. To achieve this end,
an aqueous liquid carrier is made by dissolving sorbitol in water at a
concentrat i onyyegagdseat enough to be eff gtlve as a hunect anpeyiosesiigar d
drying of the aqueous |iquid carrier. effective anmount” of a conponent
is defined as that anount capable of ach| eving the intended result of the
conponent. As is shown in the g concentration of
20% sorbitol dissolved in vvater ret ards ﬁ{’%fo {ygﬁg%l ution to an extent
that is of interest fmmhqtndbhntfpmdgetnmctsof)thetnwhtmd”lmsﬂ)emribmﬂatedasto

i nvention. Sorbitol.,is not itself eff v attract nt f.or j.nse ts
her ot ore, oe b kSvids At Lo comiey il has i siiwefl arstng fiagy, 16 petite g

liquid carrier igh slectS gl catfibLis made by ﬂls&ﬂ%&ﬁ&rbﬁ&l‘i‘nm{egﬁta doRSéafrhion For

the insect attractant to be distributed through the liquid bait, it is

necessary tha tm@tﬁmbﬁobﬁQMYmamt mem@uine@athemgmmd 15

suspended, or enulsifi rr | i

carrier dries, %"?ﬁs t g%'él"krﬂg%ftd‘?a@ﬁt %t&?sﬁﬁt}%‘{ﬁt‘ﬁ“g%@t%ﬁaﬁﬁ% y w | |
reach saturati omchigding Itltvtniaﬁdydrtem of fhidfpoiient.OAs 1§ shewnin the Wésybeldm,s ect
attractants that are di spersed, susp ended, or emulsified will lose their

ability to rem.mwwmmwwaamml#lps?tnedlwﬁerm lazpét!ﬁat.va Y,
the entire prepasroﬂmoggogp groy ;wad‘é reSehEn to a

solid. Sorbitol, as one o tesoll nso nlnteaquousllqwd
carrier, cont@i binventiono t he t ot al concentratlon of solids dissolved or

ot her 'se carried wthi,n the liqu d.carrier onse ce wh t he
sor bi }tMoI di sso: vedW: rsyflm?tl éfcﬂgﬁf%?ﬁ ‘fccfls(?ﬁwatrfg% uelﬁ ﬁtgﬁ?r ation
great enough to §f ifdebtuftrdctont Mbstde turtiRg b tHe ag@eous liguid catéiét MGn atrdGnt

concentration nust al so be 25 smal | enough that the |Iqh§Id carrier
remains |iquid uifBetivede atemet the tages inserts | Fardhednsegtattraciant toke distshued through

Tt AN Tl bl ol e iS50, i
15  suspended, or emulsified in the liquid carrier.

As the aqueous liquid carrier dries, an insect attractant that is dissolved therein
normally will reach saturation and then begin to appear in solid form. - Similarly, -
insect attractants that are dispersed, suspended; or emulsified will lose their ability to - -
remain distributed through the liquid carrier or, alternatively, the entire preparation

20 may dry to a paste and eventually even to a solid. Sorbitol, as one of the solids in
solution in the aqueous liquid carrier, contributes to the total concentration of solids
dissolved or otherwise carried within the liquid carrier. As a consequence, while the
sorbitol] dissolved in the aqueous liquid carrier must be in a concentration great
enough to be effective as a humectant to retard drying, the concentration must also be

25  small enough that the liquid carrier remains liquid upon the addition of desired
amounts of the insect attractants or other ingredients of the liquid bait.

In theory, a very small amount of sorbito! could be dissolved in the liquid
carrier, the water of which would then begin to evaporate. Upon continued
evaporation of the water, the concentration of sorbitol would increase, along with that

30 ofthe other dissolved materials. The humectant characteristics of the sorbitol would
increase as it became more concentrated, causing the sorbitol to eventually
significantly retard the drying of the bait. However, from a practical standpoint, the
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initial concentrations of sorbitol and the other ingredients dissolved,

di sper sed, o1 ' LGHak i ; be such that
W ns&FEdrBid1 aﬁ@tﬂerbﬂiég fhghddientsHissBived, i s

the liquid as useful ftunction imediately and al so does not |ose an
excessi ve penspendedyer enulsified inghe liquid cdraeranust be sush that thediguid-baigthag or bi t ol i s

hi gh h t tard .further dryi 5 The nininal initial i ght
percent of | 5| Fpion ity indioes ot oo o diattFs merciibisRisf M U0 Han 20
% pref er ablyshiid beferé thel ddacenttion cI3orbRAWES hihlefouphad ftad fyrttied diyiig. | €ss t han

50% Thesnai(plmr;um gjrq;i_vygé ht p.e}rltgneﬂg::?m(r)]‘;f S%E}bliei})g]llqal%grﬁb;jts dlrae.fe;t{!iedﬁéor
practical? puriesniaing g W rSErogpe. C MYFBIONAHN 60%
The i nsect - l;e?&?]ﬂ ey i tasef i ' | ect ed
from1l0 i n?ggle-@g@%%?{’ge p é* g%ﬁ%é%ﬁé%(%&nﬁgh%ﬁgﬁf%ﬁﬂiﬁéggflﬁt ractive
i ngest abl e nthare50%. The maximumsdry aveightpetcent efsorlitod that is preféredsfor priattical

inorganic salts, artificial sweeteners, .vitamns, ural and artificial
flavors, ancP“&?Rfeso‘FﬁéJ"'%Hf“&%f“&fﬁmﬁgilydﬁmt_lf@%i?@i é"by_ an aqueous |iquid
carrier and nmade iGRes sttRtahfof theBdlid bdieSthd Bvaitioh MfaytRisklectt@fro@Ny gi ven

target insect, a conbination of attractants may be as or even 15 nore
ef fecti Vi t Hasect-aftractive pheromoanes and acentsnd filoy insegtrattractive ingeptablear get i nsect s

Fruct oser - oragath dndiAs Satpbydifis, BRUAS. RIE bl bt Aidar VL P5S,
salts of sacswWietehérsaliaminsphsturhicind clrtifivid) Gavdrs,'and hhy/etherSfekictanm that cahibde and

lithiumchloride also are attractants, as are vitamns that can %Ei
di ssol ved orcapieddymagueous liquid Gz and masdsaceessiblg tn inserts feeding ep g bait.c 5 o .

nsect attract antet iy Pt GRENIREL o BmbRaibn SRR A DT UL 1 o
nat-ur al 135 ocnorereffiectivedbprthe attradtarntehdividuallyraThus, when the taget inséat$ arebei ng
primarily c Oh@n?e%%gtepa];z ix]cas%%,ti \%gs ogttld that a combination of sucrose, fructose, and d-
maltose attracted the insects. Saccharin or alkali metal salts of saccharin also were.
found to be attractive. Sodium chloride and lithium chloride also are attractants, as
are vitamins that can be dissolved or otherwise distributed through the aqueous liquid
20  carrier. It was found that various combinations of these separately attractive insect
attractants achieved optimal results. Furthermore, the mixture of naturally occurring
sugars isolated from maize was aiso useful, being primarily composed of fructose but
also having significant fractions of dextrose and higher saccharides.
The preferred embodiment of the liquid bait, especially when the target insects
25 are ants or other hymenopteran insects, includes an insect attractant combining
sucrose, fructose and d-maltose. Even more preferred is an insect attractant that also
includes an alkali metal salt of saccharin and an alkali metal chloride. The best results
were obtained when the insect attractant further included vitamins. Dr. Frantisek
Sehnal of the Entomological Institute of the Czechoslovak Academy of Sciences
30 reported in a public oral presentation in Racine, Wisconsin, on June 21, 1991, that
poultry vitamins had proved attractive to insects in certain solid or semi-solid baits
otherwise different from the liquid bait of the invention. Water soluble or dispersible



al so having significant fractions of dextrose and hi gher saccharides. The
preferred enbodi nent of the liquid bait, especially when the target insects
25, are ants or other hynenopteran insects, includes an insect attractant
conbi ni ng sucrose, fructose and d-naltose. Even nore preferred is an insect
attractant that also includes -an alkali ntal salt of saccharin and an
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preferred, althoiagéntiohhSucltuse andimartials areallsobiichin the 3cope andispifinefahé present
attractants is aJ so possible, when the vitanmins are nade a part of an

enul si on or ot hefv s of dispersing the vitam ns throughout the aqgueous
liguid carrier Of tNeri iy bahd deseHbel dbdle, HMudiil odeHoRod s i dnfif N t he
scope and spirit of the present 5 I nventi on. e liquid balts descri bed

above, i ncl udi ngandnsher hymenopteran insestsealse bavebeernfound torke efettive withmthapteran an
i nsects, al so haye be f oun be .effective w th othopteran insegts. They -
56 are el | evelfor pibey fbl freBusEa TS bEFeelTe P bR ety i,

i nsects. Ther ef Ofngects. 'Ehefefére ah®fcop& 6f the pregdiit iivenivnishauld abibe vitdaslood &
understood as 10 |imted to_any specific insect or order. Liquid baits for

i nsects can bR ulimited toany spaeificringectonasdar. of circunstances without any
i nsect control acti VeLiiqﬂﬂrﬁﬂ%ﬁa?inse&@bh?rbeﬂﬁéﬁ:fiﬁﬁﬁ?ﬁﬂ‘nﬁﬁ%&ﬂ? &gsat i on
ntor , 11 may be

noni tori ng purposes or ‘eve I nsect contro usetul to bait
target insects t withoutaayinsect eoritrob aétivg ingrediem.n Thirss for rskarch ordpseoepdpalation

hat woul d_fur t nEPRSTRIAR & xet BE Fae eoniltbey b3 Bt St terGoseEianon
to include an i ngafiap-dialfeddingstition WheRotheFimey be héld, dbSidd, brtothd@ witiidut | | |
or otherw se regulate or biologically affect the insects. Thus, a prefered
15 the addition to the bait of materials that would further biologically affect the insects.
However, it is common to include an insect control active ingredient in a bait in order
to kill or otherwise regulate or biologically affect the insects. Thus, a preferred
embodiment of the liquid bait of the invention includes an effective amount of an
insect active control ingredient that may be dissolved, dispersed, suspended, or
20 emulsified in the liquid carrier in an amount effective to achieve the result desired
with respect to insects feeding on the liquid bait. The preferred insect control active
ingredients of the invention are selected from the group consisting of insecticides,
insect growth regulators, chitin inhibitors, insect pathogens, insect controlling
materials derived from insect pathogens, and combinations thereof.
25 Various insecticides are available and appropriate for use with the liquid bait
of the invention. To be useful in the invention, an insecticide must not be so repelling
to the target insect that the insect fails to feed on the liquid bait, and the insecticide
must also be capable of being dissolved, dispersed, suspended, or emulsified in the
liquid carrier in a concentration effective to achieve the desired results. Even
30 relatively small concentrations of insecticides nevertheless may be effective if the
insecticide is itself very potent in small quantities or if slow or cumulative action is

desired so that an insect may feed repeatedly on the bait before its death. The latter is



enbodi mrent of the liquid bait of the invention includes an effective anount
of an_insect active control _ingredient that may be dissol ved, dispersed,

suspended, or 20 enulsified in the liquid carrier in an anount effective
to achieve the result desired with respect to insects feeding on the liquid
bait. The preferred insect control active ingredients of the invention are
sel ect ed Wwomeridse group consi sting of Zi nsectici des, i nsepCrasssstn?
regulators, chitin inhibitors, insect pathogens, insect controlling
materials derived frominsect pathogens, and conbinations thereof. 25
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bait of the invention. To be useful in the invention, i nsectici de nust
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concentration ef UUseful, presemilyavhilablecinseoticidessinclede but arel itos limitedto difano-
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S silica aerogel; pmmmmmmwmwﬂzm defl re?
0 induce a e re ar,r ive ingre into its
nest so thatdsﬁﬂpa}’ﬁ% ﬁ%‘oh'l“t?@le@ afeé% W‘ﬁ 4 tire nest
can be affeq;eﬁaio&wbtmxy@dxb\aadam @@bwhmkbﬁfcuhsfpfoﬁﬁeaalbymm.l abl e

i nsecticides include but_are no imted to organo- phosphat es such as

chl or pyriof oFoulsme Agfo- aﬁaesa@ébﬁamle Rﬁhmgﬂal‘@: PM%'%'GQ Mh aethesch as

hydr anet hyl gggl W"Qﬁ fﬂ%ﬁm@ ]?j&i' Ddl um bor at e,
and silica eroge{b(;?(i pyr et in%gé]ég synthetic pyretzﬁrm suc :

t ransf | ut hr isalfomagésiand inslated indecticidessuch aslithtbnpperflodrbodtane snlfdmtmddﬂ-er at e;
carbanmates s r opoxu car,bar endi ocar f enoxyca and

i oxycar bs i PERBroOR R SoneRe i ExclReeroRgA A Sird 35 TadaheciBine Ag Co. of
Research Tr | AQHiR ahdekdrinlNor t h Carolina; pyrroles such as the product sold
as "Pirate" by Arrerl can Cyanam d Co. of Wayne, New Jersey; sul fonates and

rel ated ¥nsect i cilireful insest geawth regvlators inehule wtrasonot dimited 4o methopreneind -
" fenoxycarb, and pyriproxyfen. Chitin inhibitors include but are not limited to
flufenoxuron (sold as "Motto" by the Shell Chemical Company of Houston, Texas)
and lufenuron (as sold by the Ciba-Geigy Corp. of Greensboro, North Carolina).
Living insect pathogens, such as insect pathogenic viruses, bacteria, fungi, or
20 nematodes, also may be delivered to a target insect by inclusion in the liquid bait of
the invention. Examples include strains of Baculovirus, other useful bacteria such as
strains of Bacillus thuringiensis and Bacillus sphaericus, strains of the fungus
Verticillium, and naturally occurring entomogenous nematodes, such as those sold
under the mark "Biosafe” by Biosys, Inc. of Palo Alto, California. Alternatively,
25 insect controlling materials may be derived or recovered from insect pathogens.
Examples of such materials include the exotoxin crystals isolatable from B.
thuringiensis; certain processed material from Xenorhabis spp. nematodes, and certain
bacterial fermentation products such as avermectins and the product sold under the
mark "DiBeta" by Abbott Laboratories of North Chicago, Iilinois. DiBeta, also
30 known as "beta-exotoxin," is reported to be a biological insecticide derived from the
bacterial fermentation of a strain of B. thuringiensis. All types of insect control active



et hyl perfluorooctanesul fonam de; and cycl oconpounds such as |indane,
aldrin, dieldrin, and endrin. 15 Useful insect growh regulators

i nclude but are not limted to nmethoprene, fenoxycarb, and pyriproxyfen.
Chitin inhibitors include but are not limted to flufenoxuron (sold as
"Motto" by the Shell Chem cal Conpany of Houston, Texas) and | ufenuron (as

sol d by the Ggowsiagisgy Corp. of G eensbor@ North Carolina). pbrivsssaernsect
pat-hogens, such as insect pathogenic viruses, bacteria, fungi, or 20

nemat odes, also may be delivered to a target insect by inclusion in the

liquid bait of tj 'eﬂ@%k%usmmﬁmj&%u&iﬁbiﬁhroﬁivamaﬁqr,%mﬂawhmct

ot her usef ul bactgr a such as strains of Bacillus thuringiensi's and
Baci | | us sphaer i control astivesingredigntst he fungus Verticillium and naturally

occurring entonbgenous_nenatoedes, sugh th I n .ne mar

"Bi osafe" by Bi osys, ‘f R‘ff?mg? ﬁ?ﬁ%??@?’ﬁ%l‘%#ﬁﬁéﬁﬁﬁwmggf
i nsect contr ol | i REiufPgepfliordotaite yulfohatéas ai attecticide s Conseashtly) wiien thé dgéct.
pat hogens, Exanpl es of ,such mater, al FSI i ncl ude the exotoxin crystals

i sol at abl e f rom #¥ractant incligeshsaitof saccharm, s is prdertedolt i Recessary that thatsalt be

Xenor habi s spp. : ta) =1 -W{tﬁgﬁ)roducts such
as avernectins a‘ﬁg t ‘ggg"'?? uct hgﬁg@gﬁgﬁgﬁlﬁgbﬁ%ﬁﬁﬁ et a‘i y Abbott
Labor at ori es of pérfladrodctrne agjfonatel The dithium SalBeft sacchatins map be prepared\pricrdo
"bet a- exotoxin,"_ i s repor .to.be a biological insecticide, derived from
the. bact er al T cOHBHASKR ehieiduid B, i oy 8 prephesd 1 L reastngspeclgin

i nsect cont rol - agghiuParbond M6 R R Ts itself formulated. | 8
PCT/ US95/ 16717 ingredi ents may be used individually or in conbination with

other, conpal@ bl e i nsEhetmeshost ofshe inventipn forafrastingtargst insects ineludasdhe stensefct
control acti ve_ | Bgafk e k¥ ARuARPIY SRR Mold bM<, .
5 attractant iéghseddn aguparl dthericomainehinwhich iemay pogls Eoeeversin order both to
Vol d pr oci pi t at FiSH GRIAER Y {2 R B PGy DB e A bl bR B 1 um
salt of sacchari gomthgqiqg{dqﬂﬁrvﬁﬁi % M-&s&dn%&ﬂtﬂiﬁ’érhﬂ&‘to%s&i&%é iquid bait,
or it may be produced in’'situ by reacting saccharin and
15  atmosphere’s access to the liquid bait. Even a porous pellet, such as a compacted
food pellet of the sort conventionally used for laboratory animals, can serve as a
substrate into which the liquid bait can be allowed to soak, the body of the pellet itself
serving as a reservoir from which the liquid bait wicks to the surface of the pellet to
be exposed to insects.
20 The liquid insect bait of the invention can be prepared by conventional means
of manufacturing liquid formulations. Suitable methods include cold blending and
other mixing procedures generally available to those skilled in the art. Particular
procedures for making liquid insect bait in accord with the invention when a lithium
salt of saccharin is a desired ingredient are set forth below in the examples.
25 The liquid insect bait, the method of attracting target insects, and the method
of controlling target insects of the invention will now be illustrated by way of the
following examples, where all percentages are by dry weight and all temperatures are
expressed in °C unless otherwise indicated. These are examples only and are not to be
understood as limiting the scope of the invention.
30 '



l'ithium carbonate as the bait is itself fornulated. 10 The met hod
of the invention for attracting target insects includes the step of

exposing to the insects a liquid bait of the sort disclosed, above. The
bait nmay be exposed in a cup or other container in which it nmay pool.
However, in order both to avoid spillage and to further retard the drying

of the i gygheadsk, It is preferred tocontain the |iquidpegivsedestdi N a
spifl-resistant container and to restrict the 15 at nosphere's access to

the liquid bait. Even a porous pellet, such as a conpacted food pellet of

the sort convgati L | DEds Frof @gﬁygﬁﬁﬁda
substrate int% Fﬁgﬁiﬂ%ﬁﬁr@gﬁpﬂéﬁ%%%mgﬁ ovvedr?oqg%ak, t he body of
the pellet itself serRrepsrationsby Additiomief Sorkitelwhi ch the |iquid bait wicks
to the surface of the pellet to be exposed to insects. 20 The

liquid insect bait ofthe invention can be prepared by conventional neans of

manuf acturing | i queig, f 9 'Erphithd SBowsile FeabltsofARhdANEEmER O tid fhtdzloFndi ng

and ot her m xing procedures generally available to those skilled in the

art. Parti%ul aquepussolutionscof spbitokyeSolutipns pfserbitol insdeionizediwater weseprepasedyi t h t he

i nvention whep a.l.ithi . L0dS ' o rﬁgéiggh re set
forth-bel ow iﬁoﬁﬁﬁwéﬁyﬁhﬁﬁywwﬁmﬁhﬁﬁ gﬁc}xﬁgﬁg%:# I't, %Pﬁ]%%rret hod
of attracti ngincrenats. Three gien saniplestdfeadliolution dfen ovend pladediin gpénawejghi | nsect s
of the invention will now be illustrated hy way of the follow ng exanples,
where al | per beatt andexpased tathe gir for enfktour iques; eF’éﬂFﬁ‘&"ﬁ’('ﬁﬁ"&mﬁFg expr essed
in [err]C unl ' B ol %]’ﬁﬂk%e fiGal 5 & vaporatiNen@iidrear © Not
to be understgﬁcgg?#mtlﬁr%at e scope of t elﬁl[\?’e(ntion. 30 WO 96/ 21352
9 10 loss was monitor¢d By pesiodic 5ebstquenk waighingd at tietimesindicated o the
Evaporative Misture Loss From Aqueous Liquid Preparations by Addition of
Sor bi t ol Fig.g'l'ap 's a graph that shows the results of a neasurenent of the

drying rates of S Ingaee0the raelddafiorefdrsihg fiefdasddotith the beticempgiofbf sor bi tol in
dei oni zed water were prepared containing fromO to 70% sorbitol by dry

r » .
wei ght, the séarbitolowith a29%gothitalroneentiation bying the least concentration at which'a
weight loss rate different from that of the solution having 0% sorbitol was detectable

15  with statistical significance at p=0.05, with analysis of variance by the Bonferroni test
for multiple comparisons. This was deemed the minimal sorbitol concentration at
which a practical advantage in the retardation of drying was obtained.

Example2: Manufacturing methods for certain preferred formulations

20 of the insect bait of the invention

The formulations of the liquid insect bait of the invention disclosed below

were made in accord with the following processes. The sorbitol used was a
commercial aqueous solution of sorbitol containing 70% sorbitol by dry weight.

25 Comsweet 95 is an aqueous preparation containing a mixture of soluble sugars
isolated from maize, of which 95% is fructose. Comsweet 95 contains approximately
23% water. These commercial aqueous preparations will be referred to respectively
as “‘sorbitol, 70%"” and “Cornsweet 95, 77%.” Vitamin Mix F8095 is a water soluble
vitamin mix for lepidoptera sold by Bio-Serv, a Holton Industries Company of

30 Frenchtown New Jersey. Although Vitamin Mix F8095 was used, other vitamin
preparations utilizable by insects could be substituted therefor. The commercial d-
maltose preparation used was 90% d-maltose, 10% other dry materials and will be
referred to simply as “d-maltose.” The water used was deionized.



I ncrements. Three gram sanpl es of each solution then were placed in open
wei gh boats and exposed to the air for twenty-four hours, the experinent
being run in triplicate. The boats and sanples were weighed initially, and
evaporative noisture 10 |oss was nonitored by periodic subsequent

wei ghings at the tinmes indicated on the graph. In general, the retardation
of drying incwgage@dsiVi th the concentratiqif of sorbitol, withper@éshaenrbitol
concentration being the | east concentration at which a weight |oss rate
different fromthat of the solution havi ng 0% sorbitol was detectable 15
with statistical sig iR sérditb | PRESdiim t he
Bonferroni test for g’*él?gﬁ’e;’g@ kgarl sons. This mswgg%ntggkﬁg m ni mal

sor bi t ol concenmhnmnsmtoswrd-mhlmepndmetz%vlﬂ%mWﬁ@m@ﬁéﬁ@dt i on of

o mulat | ans. 20 dssotved THE apphicaign g e (PRt 5 sttt el "

formul ations of lh@?odﬂxﬂﬁhlﬂnd@%ﬁimrbﬁd F8095} asd winecwere aixeli inalsecond beI ow
were made in accord with the follow ng processes. The, sorbitol us d vvas a

comer ci al aéuesmmmﬂmmeW@MW%#‘S%YﬂdaﬁhﬁP?@"Nf%ch

ol bl & sugar s MERGHEe W pheAEo B RAYE nReTRRL TR o %@%&%ﬁ‘é’&é’gi "o5

cont ai ns apprommplelly 23% wat er. These comerci al aqueous preparations

\;\n?!)/(l) b\ef {S];ne;\rﬁ/ldxt 283%%¥MW%%WW§#%&’G& S% Ta sol d

by Bi o-Serv, lﬁg{{ﬁ{, Teidwek 95, PPRRGRY added &1 mixed SAGITLRY HisSuboed. /Tl ey -

Al t hough Vitam n 095 was uded, other vitam n preparat | ons ut i I i zabl e
by insects d6ul applicatioef lowheatd(apresipisly 4976 has prsicess- The

preparation used 0% d-na % ,

referred to si mﬂ'@la 3‘ ﬁ%t@%%ﬁ&%gﬁﬁ%n@{h% el %@@%‘ﬁé%

96/ 21352 not d1ssolvmg The lithiumlcafbonate was added to the second ketR&dnd inbéed,land 17
Sanmpl e 1 was prepared by chargi ng the sorbi t 70%} ket F.E od| um
saccharin, sucr dsfeamingreactioneccusedy ‘@ﬁq‘@%‘é? @‘%Eﬁ!’cﬁdg

until first kettle. ‘The Vitamin F809S, lithium chloride, and the remaining water were

15  mixed in a third kettle, generating some heat. After they had dissolved, the contents
of the third kettle were added to the first kettle and mixed well, to complete the
preparation of Sample 2.

For Samples 3-6, the sorbitol, 70% was charged to a kettle, followed by the
sucrose, d-maltose, and Comsweet 95, 77%. All of these were mixed until fully

20  dissolved to produce a sorbitol intermediate mixture. The dissolving process was
hastened by the application of low heat (approximately 49°C). The saccharin and
water were charged to a second kettle and mixed. The saccharin dispersed in the
water but did not dissolve because saccharin is not water soluble. Then lithium
carbonate was charged to the second kettle. A foaming reaction occurred as the

25  lithium salt of saccharin was created, and the contents of the second kettle were mixed
until the product was clear, to produce a lithium saccharin intermediate mixture. The
contents of the second kettle were added to the sorbitol intermediate mixture of the
first kettle. |

For Samples 3-6, the lithium perflurooctane sulfonate was charged to a third

30  kettle with water and mixed until dissolved. This solution was then added to the first
kettle, now containing both the sorbitol and lithium saccharin intermediate mixtures.
The ingredients of the first kettle were then again mixed thoroughly. Finally, the



di ssol ved. The application of |ow heat (approximately 49[err]C) hastened
the process. The sodiumchloride  Vitamn Mx F8095, and_water were m xed

in_a second 5 cont ai ner and, once the solids were dissol ved, the
container's contents were added to the kettle. The contents of the kettle
were mxed well, to conplete the preparation of Sanple 1. For Sanple 2, the
sorbi tol , wO%mmsz charged to a kettled fnd the sucrose, dpcrasssasarand
Cornsweet 95, 77% were added and m xed until fully dissolved. The 10
application of |ow heat (approximtely 49[err]C) hastened the process. The

saccharin angtaginy lithieh chlbridld) and\Rdditionabwiterwise Placéd in aoatiketieddd e, t he
saccharin dispersing but not dissolving. The |ithium carbonate was added to

the second kai¥ef & pradussiaxigmin{alkalimetabsaltiptermediate mixtyrec Spmebeat Wes cont ent s
of the seco ls %&e WSty ' tem;a%%l-J‘ tamn
F8095, Iithin%r%c 5§| , a%\%@lﬁﬁe rerra%l%ﬂnlg&\?\f/adtag?;were Hr}ngxw\{ééd inathird
kettl e, genemixednntiladissolvied and théd wes added to the comierssof thefirst kditke toqmoduee s of t he
third ketile wer dded.to. the first, kettle an I xeqd.well, to conplete the
pr epar at i®bn @pr’é'ﬁ?mFaﬁ’e%Wﬁ’@@h%fh‘PﬂE HOPFYY: 70% was charged to
a kettle, follo e 7 W 1R 36rbitd!) 0% B R¥AE, followedby’0 Al l of
| :

c
these were m xed until fully 20 Bydi ssolved to produce a sorbito

i nt er nedi at ethgiadditionof the sucesssbmalteny, Gernswest 95,773%:; and sodisun sagchanip.

were char gedtese SR RS RUMER iteion o ch aadedTo BREGHEMOR, 17 P
wat er but di th a®tordl coaaine, thandimneciioide vt Vitainin Mix F8095avers mixed!with Then
| ithium carbonate was charged to the second kettle. A foam ngHE)e, ction

occurr edl®s water yusil disselped anddhen were added to theikettle, & 1% sqlugign of; ! contents
of the secong., 'pﬁn% ' Ui | : . uce a
[ithium sacgﬁa‘{r&?‘h&li ter&n(glg{%%gﬂr?\ x?hﬁ@?’“ﬁﬂ%%@ﬁ%ﬁ@é&ﬁ?? gg%on ettle
wer e added tt achievsthe degiret conrentratiogiof fipromilyin thedinal fotrhalation; sémpleting e. For

Samples 3-6, the Lithium flurooctane sulfonate was charged to a third 30
kettle with m“%ﬁ%@?‘unti | dissolved. This solution was then added

to the first kett&fnpleiB16 Weledirdald ifl He'same tahifidrias B@hpRMedckptithatBosaccharin
i ntermedi ate m xtures. The ingredients of the first kettie were then again

m xed t hb¥ ouspdiym sacchazin was adided to the kettle and, instead of the fipronil solution, a water
solution of boric acid was prepared and used in amounts sufficient to achieve the
desired concentration of boric acid in the sample.

Sample 11 was prepared by adding the sorbitol, 70% to a kettle, followed by
the sucrose, d-maltose, Cornsweet 95, 77%, and sodium saccharin, all of which was
20 mixed at about 49°C until dissolved. In a second container, the sodium chloride and
Vitamin Mix F8095 were dissolved in water and then added to the kettle. The sodium
borate was then added to the kettle and mixed until fully dissolved, to complete
preparation of Sample 11. |
In Table 1, the formulations are expressed in terms of the percentages of the
25 commercial ingredients used, in the form identified, above. In Table 2, the same
formulations are described in terms of the calculated dry weight percentage of each
ingredient. Likewise, in Table 3, the formulations are expressed in terms of the
percentages of the commercial ingredients used, in the form identified, above. In
Table 4, the same formulations as disclosed in Table 3 are described in terms of the
30 calculated dry weight percentage of each ingredient.
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vitammns, lithiumchloride, and additional water were placed in a fourth
kettle and m xed to produce a vitamntalkali metal salt Tnternediate

m xture. Sone heat was generated in the process. The vitam n/al kali netal
salt internediate m xture was m xed until dissolved and then was added to
the contents Ofgobfpaki rst kettle to producm the final forgeggdosagysz The
entire batch was then m xed thoroughly. Sanffte 7 was prepared by charging
the sorbitol, 70%to a kettle, followed by the addition of the sucrose,
d-mal t ose, Cornsweet 95, 77% and sodi um saccharin. These were m xed until
di ssolved, with low heat (49[err]C) added to speed the process. In a second
cont ai ner, the SbABUBchl ori de and Vitam n M X F8095 wer e mxed with 10

wat er untll di ssplve . Q h-a—lce | ution of

fipronil in N .Mhm-

ts of this

& L. 1 A o
sol ution were addeg.kq; dchi eve the d o[]%tr L prionil in the
final formulati n%mm)l &l gagk Bqug% i 15BN e § a:Z Aaivel- 10 were
prepared in the Fame TayTET _as|sanptrel 7, exgept T no T Sodtum

saccharin was ad
wat er sol ution

T T TTTRTBITH.ast fi ci ent to

achi eve the desijyred cong horic dcid injthe sa . Janple 11
was prepared by g fhe Smgltdggo 0%5t000]a_Kk&000] €, 3.0 By the
sucrose, d-nmalto r isweelo0ps, 67004 arﬁdogodi 6 acchto| n, &m0P] of which
was 20 nixed at|9838%t 49l errl1 € untill dissollved ] conlt ai ner, the
sodi um chl ori de i i bd | 52084 28900 t hen

ed to fhe ketfle and

added to the ket

mixed until ful | {Nadaly orpl bt e prdoarati . In Table
1, theforrrulati, o-{oxpresdad—ti hss B | t he 25
comrer ci al |ngre , i gnt i , apove. In Tpble 2, the

sanme fornul ati onF 5ot A\,ulatc —cH~y i ght
per cent age of ea ; i . JLi i infrable 3, the fornulafions are
expressed in ter|nah LS PEr CENT ogkto] Of 0.600° ] I=ab.6001T0T eUTENt S used,

in the form i denfguicki@d, labove. |I n
Vitamin Mix 0.180 0.180 0.180 0.180 0.180 0.180

octane 0.500 1.000 2.000 1.000

Total: 100.000%| 100.000%] 100.000%] 100.000%] 100.000%| 100.000%




Tabl e 4, the sane fornul ations as disclosed in Table 3 are described in

terns_of the 30 calculated_dry wejight percentage of each ingredient. WO
96/21352 12 B
PCT/ US95/ 16717 TABLE 1: Sanple 1 Sanple 2 Sanple 3 Sanple 4 Sanple 5
Sanple 6 Li Base Al't.Li Chem cal
0. 5% lwoBazes2 Li Base Base Na1r5 Na Base Li Becrrussnénti ve 1%
Active 2% Active 1% Active Water 3.320 6. 000 6. 000
6. 000 8. 000 4.500 Sorbitol, 80. 000 77. 155 76. 655
76. 155 73. 155 79. 420 70% Sucrose 5. 000 5. 000 5. 000
5. 000 5. 000 5. 000 Cor nsweet 6. 700 6. 700 6. 700
6. 700 6. PABLE2: g 700 95, 77% d- Mal i ose 3. 200 3200 3. 200
3. 200 3. oo ST TS , ﬁﬁﬁ“ s&ﬁﬁh iTeRI N
0. 969 0.pP69 . . ' T ES anig 10.196
0. 196 0. L @§emical |OndSie Corilpasea) € 0580 [UMiBase | LiBa $OUakehl pri de Lithi um
0.600 0. 60MName |Nodfive | No Active DOAdEIN Olriickenivé| ewmcive Mo Active D. 180 0. 180
0.180 0. |80 0. 180 - 0. 10 F30 Li t hijum Per {1 uor o- ' :

[Water 28.861] 30.688 30.538 30.388 31.488 29.867

Sorbitol, dry 56.000 54.008 53.658 53.308 51.208 55.594

Sucrose 5.000 5.000 5.000 5.000 5.000 5.000

Comsweet 5.159 5.159 5.159 5.159 5.159 5.159

95, dry

d-Maltose 3200 3.200 3.200 3.200 3200 3.200

Saccharin, 1.000

Na Salt

Saccharin 0.969 0.969 0.969 0.969

Lithium 0.196 0.196 0.196 0.196

Carbonate

Sodium 0.600

Chloride

Lithiom 0.600 0.600 0.600 0.600

Chloride

[ Vitamin Mix 0.180 0.180 0.180 0.180 0.180 0.180

F8095

Lithium

Perfluoro-

octane 0.500 1.000 2.000 1.000

Sulfonate .

| Total: 100.000%| 100.000%] 100.000%] 100.000%] 100.000%] 100.000%




octane 0. 500
Sul fonate Total: 100. 000% 100. 000%
100. 000% WO 96/ 21352

1. 000
10. 000%

2.
100. 000%

000

1. 000
100. 000%

PG 7TUS95716716 TABLE 2:

Sample 1 Sanple 2 Sanple 3 Sanple 4 Sanple 5 Sanple 6 Li Base
Alt. Li Chem cal Na Base Li Base 0. 5% Li Base Li Base Base
Nanme No Act iwgediaafictive Active 1% Ackive 2% Active 1% Adrmsosidier
28..861 30. 688 30. 538 30. 388 31. 488 29.867 Sorbitol, dry
56. 000 54. 008 53. 658 53. 308 51. 208 55. 594 Sucrose
5. 000 5. 000 TABL?@OO 5. 000 5. 000 5. 000 Cor nsweet
5. 159 5. 159 "159 5.159 5.159 5.159 95, dry d- Maltose
3. 200 3. 200 3. 200 | SampR.7? )(Samplesg. S@tple9 | Ssmpe @0 FSoupiat| In,
1.000 Na Salt SalccKhemieal | 0001% | 2%Borig D@% Boric |05%B&ic | 3% Na69) 0. 969
Li t hi um Name Fipppnil QAcibg |  Acd 1dg Acid 0t 1dgatesr honat e
Sodi um OLa( i de —_ _
Li t hi um Deionized () 5003317| (. G0 8o  39%!600 3@ fhri de
\Fféggg‘ L l\/'h?(um Pg 7 M T I I Te3m] > oreon] O 180
ucrose 4995 5.000] . 5.000 5.000 4.850
Cornsweet 95, 6.693 6.700 6.700 6.700 6.499
77%
d-Maltose 3.197 3.200 3200 3.200 3.104
Saccharin, Na 0.999 0.970
Salt
 Sodium 0.399 0.600 0.600 0.600 0.582
Chioride ]
Vitamin Mix 0.180 0.180 0.180 0.180 0.175
F8095
N-Methyl 0.099
Fl'!rrolidone
Fipronil _ 0.00]
Sodium Borate 3.000
"Boric Acid 2.000 3.000 5.000
(Total: 100.000 100.000 100.000 100.000 100.000
TABLE 4:
Sample7 | Sample8 | Sampie9 | Sample 10 | Sample11 |
Chemical 0.001% | 2%Boric | 3% Boric | 5% Boric 3% Na
Name Fipronil Acid Acid Acid Borate
 Water 28.832 28.337 28.037 27.437 27.995 |
Sorbitol, dry 55.944 55.524 54.824 53.424 54.320
Sucrose 49935 5.000 5.000 5.000 4850
Comsweet 95, 5.154 5.159 5.159 5.159 5.004
dry
d-Maltose 3.197 3200 3.200 3.200 3.104]
Saccharin, Na 0.999 0970
 Salt
Sodium 0.599 0.600 0.600 0.600 0.582
Chloride ]
Vitamin Mix 0.180 0.180 0.180 0.180 0.175
F8095
N-Methyl 0.099
| Pyrrolidone
Fipronil 0.001
Sodium Borate
Boric Acid 2.000 3.000 5.000 3.000
Total: 100,000 100000|  100.000]  100.000] 100,000




oct ane
Sul f onat e Total :

0. 500 1. 000 2. 000 1.0

00

100. 000% 100. 000% 100. 000% 100. 000% 100. 000%

100. 000% WO 96/ 21352 1 4
PCT/ US95/ 16717 TABLE 3: Sanple 7 Sanpl e 8 Sanple 9 Sanple 10 Sanple

11 Chental 0. 001% 2% Bori c 3% Boric 5% Bori c 3%N\a Nane
Fi proni| woobeias2 Aci d Acild Bor at e Dei onpeeAis9s6717
3. 317 3. 000 3. 000 3. 000 3.220 Water Sorbitol, 70%
79.920 79. 320 78.320 76.320 77.600 Sucrose 4.995
5. 000 SEx@fple 3: PRIGPE, “two kéttl®Dhabifactuifii! t%ess 6. 693 6. 700
6. 700 6. 700 6.499 77% d- Mal t ose P 197 3. 200
3. 200 3.200 Altho u@&@@%?@ﬁsﬁofmmﬂﬂmmtm or preparation

582

0. 970 Sodi UMgye g gerﬂuo:goéﬁg sfggm&mﬁggdiéxbcha%ﬁ&glei% gfopiaﬁ&gto% 0 0.

0.175 F8095 heéstileg paprposes, an example 0f DSitaphfied aid peferred-mpthod of manufactureis 0. 001

Chl ori de Vtamn

Sodi um Bor.at e

3. 000

Bori c

Aci d 5" as follows,refsging to the compgpsscial form gf e ngregicnts, described in Exampls 00

100. 000 160.0
Sanple 9 -Sanpl

00 100. 000 100. 000 TABLE 4: Sanple 7 Sanple 8
e 10 Sanple 11
In a first kettle, a first intermediate was made having the following

ingredients: deionized water 42.03 %, lithium carbonate 2.08%, saccharin 10.18%,
lithium chloride 6.31%, Vitamin Mix F8095 1.90%, and lithium perfluorooctane
10 sulfonate 37.53%. The first intermediate was prepared by the following procedure:

15

20

The water was placed in the kettle and agitation was begun. Next the lithium
carbonate was added and agitated until dissolved. Next the saccharin was added,
one forth at a time to prevent excessive foaming. Agitation was increased to
create a vortex, with agitation continued after each addition of saccharin until
foaming had dissipated and the saccharin was dissolved. Agitation was
continued for five minutes after the final addition of saccharin. Next, the lithium
chloride was added, and the mixture was agitated until the solution was clear. .
Then the vitamin mixture was added and mixed until clear. Finally, the lithium
perfluorooctane sulfonate was added and mixed for two minutes.

In a second kettle, a second intermediate was prepared including the foliowing

ingredients: sorbitol, 70%: 75.584%; sucrose 5%, Cornsweet 95, 77%: 6.7%; d-
maltose: 3.2%. The second intermediate was prepared by the following procedure:

25

First the sorbitol, 70% was charged to the kettle and agitation was begun. The
kettle was heated to about 38-43°C. Next the Comsweet 95, 77% was added and
allowed to mix thoroughly with the sorbitol, 70%. Next the sucrose was added,
and the mixture was agitated until clear. Finally, the d-maltose was added, and
the mixture was agitated for an additional five minutes to create the second
intermediate.

To produce the final formulation, the first intermediate was added to the second
30 intermediate and mixed for five minutes.



Cheni cal 0.001% 2% Boric 3%Boric b5%Boric  3%\a Nane

Fi proni | Aci d Acid__ Acid Borate Water

28. 832 28. 337 28. 037 27. 437 27.995 Sorbitol, dry

55.944 55.524 54. 824 53. 424 54. 320 Sucrose 4. 995
5. 000 5. 000 5. 000 4.850 Cornsweet 95, 5. 154 5. 159
5. 159 5. Wahesri3s2 5. 004 dry d- Maltosel B 3.197 PChUSE6717

3. 200 3. 200 3.104 Saccharin, Na 0. 999

0.970 Salt Sodi um 0. 599 0. 600 0. 600 0. 600

0.582 Chl oride Vit aniphe Mitowing experifierk$®ere condéted ¥ demonstrite Hittbaiting 0. 180
0.175 F8095 N- Met hyl . 099 Pyrrolidone Fipronil 0. 001
Sodi um Bor at e Bwharactéristigs of the indicated formulations:2. 000 3. 000 5. 000
3.000 Total : 100. 000 100. 000 100. 000 100. 000 100. 000
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Exanpl e 3: Pref EXPERIMENT ket Feeding Fests: akiatsr i ng process Al t hough the four

kettle process of Exanple 2 was in fact us for preparatjion of |ithium
per f | uor ooct @ne sul fdnaqperam%m@%am'%{yosaﬂw@v argonis) were gllqwed o

.testing pur pose?lew%&@%@ﬁ&&é,iﬁwmﬁamm. e PBFhoSeE was

manuf acture is rring to the commercial formof the
i ngredi ents, desowetifydhattheiantsmpould feed bn the baits and te establish the relativg effects of -
| ntermediate msthgsgr?oug %c\)/x{l&gat}orﬁg o gttrla&vx\{tsr] Yhe baits were all generally similar in
formulation, except that the insect attractants varied as indicated in the table, below.
10  Consumption was measured by detecting weight loss. “Sorbitol” is sorbitol, 70%.
“NaSaccharin” is the sodium salt of saccharin. “Sugar” refers to a mixture of d-
maltose, Cornsweet 95, 77%, and sucrose. “BSA” is bovine serum albumin, and

“vitamin” is Vitamin Mix F8095.

15 TEST1:
(gm) % of TOTAL
SAMPLE DESCRIPTION. CONSUMPTION CONSUMPTION
Sorbitol 0.1372 1.22
Sorbitol/Sugars 50534 45.13
Sorbitol/NaSaccharin 1.0117 903
Sorbitol/NaSaccharin/NaCl 1.2550 11.21
Sorbitol/NaSaccharin/ 1.4222 12.70
Vitamin
Sorbitol/NaSaccharin/NaCl/Vitamin 23133 20.70
Total: 100
TEST 2:
(gm) % of TOTAL
SAMPLE DESCRIPTION CONSUMPTION CONSUMPTION
Sorbitol 0.6561 1130
Sorbitol/Sucrose 1.1499 19.30
Sorbitol/Sugars 0.6722 11.60
Sorbitol/Sugars/NaSaccharin 0.7815 13.40
Sorbitol/Sugars/NaCl/Vitamin 1.2454 21.40
Sorbitol/Sugars/NaSaccharin/NaCV/
Vitamin 1.3073 22.50

Total: 100
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Sorbitol/Sugars/NaSacc/ 6.0421 50.50
NaClVitamin
Sorbitol/Sucrose/NaCl/ 1.8938 15.80
Vitamin/BSA
Total: 100
Round C
(gm) % of TOTAL

SAMPLE DESCRIPTION CONSUMPTION CONSUMPTION
Sorbitol/Sucrose/NaCl/ 0.1350 10.60
Vitamin
Sorbitol/Sugars/NaSacc/ 1.0143 79.50
NaCl/Vitamin
Sorbitol/Sucrose/NaCl/ 0.1270 9.90
Vitamin/BSA
Total: 100
Round D

(&m) % of TOTAL

SAMPLE DESCRIPTION CONSUMPTION CONSUMPTION
Sorbito)l/Sucrose/NaCl/ 0.0268 6.00
Vitamin
Sorbitol/Sugs/NaSacc/NaCl/Vitami 0.3754 84.00
n
Sorbitol/Sucrose/NaCl/ 0.0448 10.00
Vitamin/BSA
Total: 100




select anong sinultaneously presented, aqueous |liquid insect baits. The
purpose was to verify that the ants vvould feed on the baits and to
establish the relative effects of' the various conbi nations of attractants.
The baits were all generally simlar in fornulation, except that the insect
attractants varied as indicated in the table, below 10 Consunpti on was
nmeasured by dekygekriasy Wei ght [ oss. "Sorbitelg is sorbitol, 70pepmsesneri
"NaSaccharin” is the sodiumsalt of saccharin. "Sugar" refers to a m xture
of d- maltose, Cornsweet 95, 77% and sucrose. "BSA" is bovine serum

al bum n, and "viMl aRblhi 1. (gm %
of ‘TOTAL SAMVPLE : i PRl et Wkl ot 3N v i o

0. 1372 1. 2Waspe (¥espulh Sexpeanica and V. maculifrons) were exposéd ifdiSidually for
45.13 Sor bi t ol / NaSac

Sor bi t ol / NaSacch® %?%" toa liquid msrc%ggompanl:ble to Samplq § ngxamﬁ?(e 2ortoa

Sor bi t ol / NaSacchgy wiight percent solution o?—s\ﬁe?ogg Elght rephcauons]@etg Qm\foié’dEh'ibst
Sor bi t ol / NaSacchari nfNaCl / Vitam n . 70 Total :

100 TEST 2: (Sm)situation set forﬂxmtheﬁblmbelgwﬂogsm|wmmd inpl, mggyﬁm ON
CONSUMPTI ON Sorbl t ol 1.30
Sor bi t o/ Sucr ose © vaporation (the sucrose sol%:ogzwraunggnore mpldl’@%“ﬁ&?‘gf'f’%l / Sugar s

0.6722 cont&ﬁnﬁgmﬁom&ﬂ‘kthﬁﬁﬁt&i”ﬁd ihdicard,the wiasps were isélaté® from food
13. 40 Sorbitol/Sugars/NaCl/Vitam.n 1. 2454 21.40

Sor bi t ol / Sugar s/ ¥w¥aterar the indiceted tige;neripds prior to the test exposure to the baitand 1 3073
22.50 Total: sucrose solutions. The experiment indicates that, while the wasps fodiore

10  extensively on the sucrose solution, wasps do in fact feed on the sorbitol-containing

liquid insect bait.

nostary 2hrstarv 4hrstarv
Liquid Insect Bait 9.4 ' 8.1 6.6
40% (wt/vol) Sucrose solution 21.0 32.1 17.8

EXPERIMENT 3: Pharaoh’s Ants: Colony kill test

15 A colony kill test was conducted using a sodium base bait comparable to-
Sample 7 of Example 2, with 0.001% fipronil. Total numbers of dead Pharaoh’s Ants
per nest were counted for 6 weeks, with 3 replicate colonies per test. Thé experiment
indicates that exposing the ants to the liquid insect bait of the invention, including an

insecticide as an insect control active ingredient, was effective in controlling ants.

20
Treatment Mean Dead Count
bait 8223
control 166.0

The observed difference was significant, as analyzed using a paired T-test (p=0.004).

EXPERIMENT 4: Population Monitoring Test:
25 B. germania (German cockroach)
The cockroaches caught on sticky traps exposed for a 24 hour period were

counted before and after availability of a porous rat food pellet material impregnated
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PCT/ LUS95/ 16717 _TEST 3: Round_A (gm % of TOTAL SAMPLE DESCRI PTI ON
CONSUMPTI ON CONSUMPTI ON Sor bi t ol / Sucr ose/ NaCl / 3.9343

40. 40 Vitam n Sorbitol/Sugars/ NaSacc/ 3.9951

41.00 Nad/Vitam n Sorbitol/Sucrose/ NaC / 1.8081

18. 60 Vit aggb6Aady Tot al - 19 PCT/US9S/16717

100- Round B (gm % of TOTAL'SAMPLE DESCRI PTI ON

CONSUMPTI ON CONSUMPTI ON Sor bi t ol / Sucr ose/ Nadl / 4.0385
33.70 Vitam paSqe itk I

50,50 Nadl/ W E&h@gr‘%lgtbeoqutéﬁﬁg%? QL Exgomple 2. The figutds Rbfepent e fota

15. 80 Vi t aniinseBSeatchainan: array of four sticky traps in an apartment kitchen at a test site in the

100 Round C . % af TOTAL SAVPLE DESCRI PTI.ON A
CONSUMPTI ON é%g?é:&@!?ﬂhmf'm’?‘dwsﬁﬁ FFRRREE the roaches to the liquid 4 35
%8 28 \I\Q';ltdar \}?%egfnﬁdﬁd dfthe inviéhtioh, iNEIBHAE an insecticide as an insecl céhlrdPactive

5 ingredient, was effective in controlling roaches.

Total Number of Roaches Caught on Four Traps

{week 0=BT, 37 12
weeks
2ff=AT)
0 11 12 23 78 124
2 2 2 5 11 20 839
3 0 (i) 2 4 [ 9s5.2
4 2 } 4 1 3 94.5
6 0 0 0 0 0 100.0
8 0 0 0 0 0 100.0

"BT" and "AT" mean, respectively, before and after initiation of treatment. -
10 |
EXPERIMENT §: Colony Kill Tests
Liquid insect baits substantially the same as Samples 8-10 of Example 2 were
presented to the insects of test colonies of Pharach’s Ants, with each test condition
run in quadruplicate. Ant populations were counted just prior to bait presentation and
15  thereafter at weekly intervals. The normal diet under which the ants had been reared
was used as a control. No controlling effect on the ants was observed, and the
experiment was terminated at the end of the third week. It is unclear what these
negative results indicate, if anything. They may indicate that boric acid as an insect
control active ingredient is ineffective against ants under the conditions of the
20 experiment. The results contrast with those of Experimexit 3, in which fipronil was
the insecticide used.
From an examination of the above specification and examples, those skilled in

the art will be aware of modifications and variations of the invention immediately
substitutable for the steps and materials disclosed. Such modifications and variations



Sorbi t ol / Sucrose/ NaCl / 0.1270 9.90 Vitani n/ BSA

Tot al : . ) 100 Round D (gm
% of TOTAL SAMPLE DESCRI PTI ON CONSUMPTI ON — CONSUWPTI ON

Sor bi t ol / Sucr ose/ NaCl / 0. 0268 6.00 Vitamn

Sor bi tol / Sugar s/ NaSacc/ NaCl / Vi t am n 0. 3754 84.00 n

Sor bi t ol / Sucr ¢¥pdeiass/ 0.92¢48 10 pe@ruNesigiisn/ BSA
Tot.al : 100 WO

96/ 21352 : 18 : PCT/ US95/ 16717
EXPERI MENT 2: Feeding.Test: Yellow Jac WAsps S.(Vespul a .ger mani ca
ond v el 1 f RS, kR trout and Mpartieihe tVEon, \TRER e yRubR s
liquid insect babbedemediinited exeeptasnet forth intheelaimp below.or to a 40 wei ght
percent solution of sucrose. Eight replications were run for each test 5
situation set forth in the table, below .Cons t.1.Oon was neasured in
[err]l, corrected for evaporation (iﬂg‘“m%h&i on evaporating nore
rapidly than g he Sort)lsﬁ@ﬂis&ﬁ%d?&%v@,ﬁn&é!ﬁahsidmﬁﬁﬂfé‘i&x%Veaédvﬁitégés?oﬂxﬁﬂw&ﬁt ed,

the wasps were isolated fromfood and water for the indicated tine periods
prior to the tednseetsmesyinng or preferring liquid fond foxipgestion oxdigestion sSuchibaits are

experinment indic . j e e i on the
sucrose sol uti onl%'%%‘s%gﬁéﬂgull n %&%@%ﬁn{i%@g;ﬁe ol - t%ﬁ%’%r%&?i qui d
insect bait. no donwstic contexitsl Fof suck baits tobe bptiriltyouseful, théyomust fedidin Bauiid for

9.4 8.1 . 6.6 .40% (Wl vol) Sucrose solution 21.0. .32.1
17.8 as long as possible. The present invention sses that need for a liquid insect bait

10  ofretarded drying time.



EXPERI MENT 3 : Pharaoh's Ants: Colony kill test 15 A col ony kill
test._was conducted using a sodium base bait conparable to Sanple 7 of

Example 2, with 0.001%fipronil. Total nunbers of dead Pharaoh™s Ants per
nest were counted for 6 weeks, with 3 replicate colonies per test. The
experiment indicates that exposing the ants to the liquid.insect bait of

t he i nventwonerisss! udi ng an insecticidg s an insect contperusssiieue

i ngredient, was effective in controlling ants. 20 Treatnent Mean
Dead Count bait 822. 3 control 166. 0 The
observed di f icggigRRce was significant. as analyzed using a paired T-test
(p=0.004). EXPERI MENT 4: Popul ation Mnitoring Test: 25

B. germani a (German cockroach) The cockroaches caught on sticky traps

exposed for 24, hour Ml r ounted before and after availability of
a porous rat qf ooﬁq@gdlbgﬁf%%\?ﬁﬁr%wgﬂﬁﬁ?ed W) 96/ 21352

19 a. sorbito] diskIVéd ibah ahturit bf wateh sifficientit6 forfh dnrg@edusbai t  of
Sanpl e 3 of Exanple_ 2. The figures represent  the total insect catch on an

array of Pour sti ckljauid sasder, the dissolved sockitpl being Inacpngentgtion greatenough 1y ¢ he

Czech Republic. Th ' (WaTall f&%@ 'pﬁgﬁ- Ganisnafio the
l'i qui.d i nsect bali t%g%?ﬁé&ﬁ\%ﬁ?ﬁ%ﬁ&ﬁ?tﬁ% u |na ?ﬁ I nse t‘Ii1CI e ag an insect
control active 5  envgyglkthatthe Jiquid camief eotainsdigitid upontheaddition of amches. Tot al

Nunmber of Roaches Caught .on Four, Traps k,.of... . Male Femal e Nymhs
Nynph Total Reduc®Fafamtser “‘nmﬁgfﬁﬁmﬁeh‘l‘&‘ébm'm% 78 124 2

2 2 Sb. at leastdne insect atffactant dissolved diSpersed, suspefded, or em@lsified 2
4 6 95.2 4 2 1 4 1 8 94.5
6 10 0 in the liquid carrier ig an amount@ffective to atiract the target insects.

2. The liquid bait of Claim 1 wherein the dry weight percent of sorbitol is not less
than 20 % and not more than 60%.

15 3. Theliquid bait of Claim 1 wherein the dry weight percent of sorbitol is not less
than 35 % and not more than 60%.

4.  The liquid bait of Claim 1 wherein the dry weight percent of sorbitol is not less
than 50 % and not more than 60%.
20
5.  The liquid bait of Claim 1 including an effective amount of an insect control
active ingredient selected from the group consisting of insecticides, insect
growth regulators, chitin inhibitors, insect pathogens, insect-controlling
materials derived from insect pathogens, and combinations thereof.
25



8 - 0 0 0 0 0 100.0 "Br and "AT" nean,
respectively, before and after initiation of treatnment. 10 EXPERI MENT 5:
Colony Kill Tests Liquid insect baits substantially The sameas Sanpl es
8-10 of Exanple 2 were present ed to the insects of test col onies of
Pharaoh's Ants, with each test condition run in quadruplicate. Ant

popul ati ons wegR ed JUSt prior to bai resentation and fter
at weekly mtervgiegmil'he nor mal di et underzv%i ch the ants hadﬂéreegn&?&eg?ed
was used as a control No controlling effect on the ants was observed, and

t he experi nent t "

what t hese negat 've ﬁg?ﬁfl{%ﬁﬂr?g %gmﬁ%ﬁtﬂéﬁgﬁh{fﬂey may |n8| ca%m&k%:t

boric agl d aﬁ an |gsﬁmﬁ ﬂﬁ(yr?updohnsistiug\oﬂmmi:ehmwooch tane solfbdate; d- phenaitwin, Dt ]

ants under t econltlonso t e 20 _experi The resu ntrast W t

those of Expernent Sthylgesfiye Wm"gﬁage Ril. avprmestin, Hﬁ‘&’ @dp PMBm an

exam patlon of the étﬁflhbtpgo 5&1@)&6&%%& Qﬁi@f Iﬁggﬂlugmt he
%

art will be aware of dlflcatlons ariations of the |Invention
i medi atel y sSibsti t uraasfluhiing cyfiwtbrin dejtamethein, fenvaleratd, propoxus) eashagyl, Such

PCTI USO5/ 16717y (PRSI D sd?ésf i g, Ay AR S0 ST o,

Therefore, the invergatiogenic vitties, bact mmmmaasmmm forth in
the clains, below Industrial pl i cab| | i ty 5 I s di scussed,
above, insect baits materiglgdariyed @RME%WGPf use with insects

requiring or preferring liquid food for I ngestion or digestion. Such baits
are industrially useful for insect nonitoring and control in research,
comercial, aoad doneﬂidlmuﬁﬁﬁtmfﬂmnﬂowhmiﬁﬁammmﬁmwﬁbmthsefuI

they must remain liquid for, as as pqssible. The present inven

addr esses that need $8W %P"F‘Fﬁ‘lﬁ‘lfﬂﬁ%g‘e%?ycﬂgﬂ’hq@mmé ‘f f?bfétl ne.
carbohydrates, proteins, fats, oils, inorganic salts, artlﬁcml sweeteners, vitamins,
natural and artificial flavors, and combinations thereof.

15 8. The liquid bait of Claim 1 wherein the insect attractant is selected from the
 group consisting of sucrose, fructose, d-maltose, saccharin, an alkali metal salt
of saccharin, alkali metal chlorides, vitamins, and combinations thereof.

9.  The liquid bait of Claim 8, including an effective amount of an insect control
20 active ingredient selected from the group consisting of lithium perfluorooctane
sulfonate, d-phenothrin, N-ethyl perfluorooctanesulfonamide, fipronil,
avermectin, chlorpyrifos, phoxim, acephate, hydramethylnon, boric acid, sodium
borate, silica aerogel, pyrethrum, transfluthrin, cyfluthrin, deltamethrin,
fenvalerate, propoxur, carbaryl, bendiocarb, fenoxycarb, dioxycarb, lindane,
25 aldrin, dieldrin, endrin, insect pathogenic viruses, bacteria, fungi, and nematodes

and insect-controlling materials derived therefrom, and combinations thereof.

10. The liquid bait of Claim 8 wherein the target insects are ants and the insect
attractant includes, in combination, sucrose, fructose, and d-maltose.
30
11. The liquid bait of Claim 10 wherein the insect attractant also includes an alkali
metal salt of saccharin, and an alkali metal chloride.
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d ai psr—1 Aliquid bait for target insects conprising a. sorbitol

di ssolved in an amount of water sufficient to forman aqgueous 5

liquid carrier, the dissolved sorbitol being in a concentration great
enough to be effective as a hunectant to retard drying of the liquid
carrier angodemids2 enough that the |igurd carrier remai NS pefiuksknépon t he
addition of any attractants or other Tngredients of the liquid bait, and b.
at | east one insect attractant dissolved, dispersed, suspended, or

emul sified 10 in the liquid carrier in an amount effective to
attract the target insects. 2. The liquid bait of Caim1 wherein the dry
wei ght per cel@ aﬂ:eénquiuubmpfaa:mdowmmnmqmmmc!msmmm 60% 15
3. The liquid bait of Claim1l wherein the dry weight percent of sorbitol
Is not |less than 35 % and not nore than 60% 4. The liquid bait of Caiml
wherei n the My Theilighid bait of Chim Sfwireibtliedargétinsects atecdts dnlan 50 % and not
nore than 60% 20 5., The liquid bait, of CJaim1 including an effective
amount ofS an i ndecthe ingpqt atsractaptincludes, i combmmtion, spcresecfugtossyd-maliosss oup
consisting of ins mﬁﬁ s chitin inhibitors,

I nsect pat hogens, eiﬁ%sgi(':'?ﬁg%ln{fro hlgag&ﬁlﬁ“m?'%geh ved frominsect -

pat hogens, and donthe nsbctmn!rdi hetivedfigrediént inchyies b £FecliB@amount of lithium

22 {ﬁl}Jg%/ 16717 6. . The liquid bait of Cdaimb5
wherein the i nsectp%ﬂ\‘ﬂ‘??.ﬂmﬁ teI'ngredl ent |s sel ected fromthe group
consisting of lithium periluorooctane sulfonate, d-phenothrin, N ethyl

per fl uorooct anesul fonam de, fipronil, avernectin, chlorpyri fos phoxi m
10 14. The liquid bait of Claim 13 wherein the insect attractant includes saccharin and

lithium carbonate, at least a portion of which reacts in situ to produce the lithium
salt of saccharin of the liquid bait.

15. The liquid bait of Claim 14 wherein the insect attractant includes vitamins.

15
16. The liquid bait of Claim 1 wherein the liquid bait is held within a porous body
as a reservoir for holding the bait.
17. A liquid bait for target insects comprising
20 a. sorbitol dissolved in an amount of water sufficient to form an aqueous

liquid carrier, the dissolved sorbitol being in a concentration great enough
to be effective as a humectant to retard drying of the liquid carrier and small
enough that the liquid carrier remains liquid upon the addition of any
attractants or other ingredients of the liquid bait,

25 b. an insect attractant dissolved, dispersed, suspended, or emulsified in the
liquid carrier in an amount effective to attract the target insects, the insect
attractant including , in combination, sucrose, fructose, d-maltose, the
lithium salt of saccharin, lithium chloride, and vitamins; and

c. lithium perfluorooctane sulfonate in an amount effective as an insect

30 control active ingredient.



acephate, hydranethyl non, boric acid, sodiumborate, silica aerogel,
pyrethrum 5 transfluthrin, cyfluthrin, deltanethrin, -fenval erate,
propoxur, carbaryl, bendiocarb, fenoxycarb, dioxycarb, |indane, aldrin,
dieldrin, endrin, insect pathogenic viruses, bacteria, fungi, and nenatodes
and insect-controlling materials derived therefrom and conbinations
thereof. 10 weooeridse |iquid bait of C a'Qrul wher ei n the | nggatosetigrect ant
is selected fromthe group consisting of Insect attractive pheronones and
scents, insect ingestable carbohydrates, proteins, fats, oils, inorganic
salts, artificialg SWegljgHabait of Claftil’ P Wherdff tE flsect Btradtinttiifdiided Sackha#i0ind. and
conbi nations thereof 15 8. The liquid bait of Caim1l wherein the Insect

attractant is sel ectlithiumrcarbonate, atjleass aportionof whighgéactsin sibste praduge the dithium
d- mal t ose, saccharin al.kal i .al..salt of saccharin, alkali netal
chl orides, vitam ns,salﬁﬁgsa %ﬁﬁf‘ ﬂgﬁﬁbﬁg‘dt%ﬁ%‘r eof. 9. The liquid bait of
Caim8, including an effective anmount of an insect control 20
active ingredient selected from¢the group consi sti ntg of |jthium

e

per f | uor ooct anel%ul #mathed ofjatacting tasget insepts gemprising the step of exposing to the

per fl uorooct anesul fqﬂ;@g&' dBiquilivait fdtdding?Ver mectin, chlorpyrifos, phoxim
acephat e, hydranet hyl non, Bglri C aci‘{?,mggodi um borate, silica aerogel,

pyret hrum transf | ut haisogbitoldissolvied imgn aduntofwdtern sufficienhtocfban an aquepusopoxur ,

carbaryl, bendi ocarb, fgenpxycar i oxycgar i ndane, 25 . al drin, ‘
dieldrin, endrin, insedd Bh‘f%s?i%‘éé@g’!m tnedp A goncegfraion BISALENOUER: odes
and insect-control | ing tyBé effécive adiChiniRthnt LdGe@id @Ying 8Fde HQMNE iclfet Si¥small

thereof 10. The liquid bait of aim8 wherein the Target insects are ants
and the insel? attract znoughthatshrliquid earierremains liquid upaatheadditianafanyse, and
d-mal tose. 30 11. The | j,auj i ' ' e insect attractant
al so i ncludes an al kal ia%%%gghepm%ﬁgﬁeﬁgﬁm% al kal i net al

chl ori de. WD 96/ 211 %¢ least one insect attractant dissolved, disperséd, suspended, or emulsified

PCT/ US95/ 16717 12. The [|i QLii d . pait of daiml1Q wherein the insect
attractant al so i ncl udd® theliauid camer iman amount efiective (o attractthe target |sectiher i n

the target insects are ants and

15 20. The method of Claim 19 wherein the dry weight percent of the sorbitol of the
. liquid bait is not less than 20 % and not more than 60%.

21. The method of Claim 19 wherein the insect attractant is selected from the group
consisting of insect attractive pheromones and scents, insect ingestable
20 carbohydrates, proteins, fats, oils, inorganic salts, artificial sweeteners, vitamins,
natural and artificial flavors, and combinations thereof.

22. The method of Claim 21 wherein the target insects are hymenopteran insects and
the insect attractant is selected from the group consisting of sucrose, fructose, d-
25 maltose, saccharin, an alkali metal salt of saccharin, alkali metal chlorides,
vitamins, and combinations thereof.

23. The method of Claim 22 wherein the target insects are ants and the insect
attractant includes, in combination, sucrose, fructose, and d-maltose.
30
24. The method of Claim 23 wherein the insect attractant also includes an alkali
metal salt of saccharin, and an alkali metal chloride.



5 - a. the insect attractant includes, in conbination, sucrose,
fructose d-mmltose, the lithiumsalt of saccharin, and lithiumchloride;

and b. the insect control active ingredient includes an effective anount of
l'i thi um perfl uorooctane sulfonate. 10 14. The liquid bait of daim13
wherein the insect attractant includes saccharin and |ithium carbonate, at
| east a pawéopenssy which reacts in sit?go produce the | ipdpnosyssemt of
saccharin of the liquid bait. 15. The Tiquid bait of Caim14 wherein the
i nsect attractant includes vitamns. 15 16. The liquid bait of Claiml
wherein the liquid bait is held wwthin a porous body as a reservoir for
holding the bait. 17. A liquid bait for target insects conprising 20

a. sorbitol 2f.sJdewmethodof SlpimP3ovherein thednseet attpactant alegiincludesvitamingn aqueous
liquid carrier, the dissolved sorbitol being in a concentration great
enough to be effective as a hunectant to retard drying of the liquid
carrier and 2618lA memhod ofcdnaelling ke getiiietts comprisig the swpbféxposifigicthepon t he
addi tion of any attractants, or_ ofther ingredients of the liquid bait, 25

b. an inskct at tnseets aHauidibaitinclding i spersed, suspended, or enulsified in

the liquid carrig sbﬁiﬁmi%gnﬁféﬂ&hw ﬁi‘ﬁd’i&ﬂofoﬂﬁaﬁéﬁ%ﬁs | nsects,

the insect attractant Inc . 1 n conbl natl on, sucrose, fructose, :
d-mal t ose, the |it Hiquid caerier, thé dissodvedaoibitol beinginarcondentsationegreat eubught ani ns;

and c. lithium perfl yorqoctane sul fonate in, an, a nt, effective, as.an
i nsect 30 g mgﬁﬁﬁ‘f ) asa%f ffrm%d%g@%qﬁ'@/%?d smal
24 enough th&t@le Kifelkbéatfer kémdifs liddid updritti 8ddidr of@hy Cl ai m 17

wherein the insect attractant i1ncludes saccharin and |ithium carbonate, at
| east a Hdrtion of afpaActantsios gthesingredientsof the liguidhaite t he |t hi um salt of

saccharin of the ggﬂ%ogg§M§%%%&m@M&’Wimi% I nsects

conprising the ste exposI ng
in the liquid carrier in an amount effective to attract the target insects, and |

c. an effective amount of an insect control active ingredient selected from the
group consisting of insecticides, insect prowth regulafors, chitin inhibitors,
15 insect pathogens, insect-controlling materials derived from insect
pathogens, and combinations thereof.

27. The method of controlting target insects of Claim 26 wherein the insect control -
active ingredient is selected from the group consisting of lithium
20 perfluorooctane sulfonate, d-phenothrin, N-ethyl perfluorooctanesulfonamide,
fipronil, avermectin, chlorpyrifos, phoxim, acephate, hydramethylnon, boric
acid, sodium borate, silica acrogel, pyrethrum, transfluthrin, cyfluthrin,
deltamethrin, fenvalerate, propoxur, carbaryl, bendiocarb, fenoxycarb,
dioxycarb, lindane, aldrin, dieldrin, endrin, insect pathogenic viruses, bacteria,
25 fungi, and nematodes and insect-controlling materials derived therefrom, and

combinations thereof,



insects a liquid bait including a. sorbitol dissolved in an anmount of water
sufficient to forman aqueous liquid carrier, the dissolved sorbitol being
in_a concentration great enough to be effective as a humectant to retard
drying of the liquid carrier and snmall 10 - enough that the liquid
carrier remains liquid upon the addition of any attractants or other

i ngredi ents ofwdbgabsqui d bait, and b. at st one insect atdcrRzbaiT7
di ssol ved, dispersed, suspended, or erulsiTied in the liquid carrier in an

anount effectl ve to attract the target |nsects 20. The net hod of
Caim 19 whereinygh Hl'é% ?ﬁgé‘ B&’E@% bai t
is:not |ess than é20%50 ang&ﬁogﬁ%gfg&t “%5‘8% h@nﬁgﬁﬁf%%?ﬁga%% 19
wherein the insect dasectaefiguid bait inchidingt ed from t he group consisting of

i nsect attractive phero cents st ble 20

car bohydrates, proteihS> qﬁf‘&‘ssog’f’ﬁquﬂﬁ \gatgg gptfgﬁ'ﬁ%‘lm“s

sweet eners, vitam ns, nNighid catriedthe ﬁﬁiohfeﬂ%bﬁitolfﬁeﬂig(iﬁﬁcomwé&%ﬂoﬁﬁﬁ

thereof 22. The method of O aim 21 wherein the target insects are
hymenopt eran 3 nsect s art@be plectineass humectantoetard drying pEtbe liguid camier and spabiup

Cotal Sealt of sacenar /bR e fiuid thricr cemaind Bk o ORI dhanp ! o (0 L
thereof. 23. The net hoditirdctantsar othePingfedientsiof thediquidibgitf | nsects are ants and
the insect attractant, i n¢gludes, in at.i on, ,sucrose, fruct

d-mal tose. 30 24. Theb-ABRAGE abffactant '%HMWSW ’E‘??‘ft@t t al so
includes an al kali net %quﬁ?éa&ne?inﬁ%ﬁ&iﬁféffecﬁ@é‘ﬁﬂ’ac%ﬁﬂrﬁﬂ%&&k thdinSdct de.

WO 96121352
PCT/ US95/ 1670¥ 25. The mmuwrngammlmemm&umspedﬂnmmm ant

al so includes vitam ns. t had .of,.cont ol | et insects
conprising the step of g%ﬂg‘sﬁﬁlﬁn?%afaﬁ'@ lgﬁ: chilo ‘*’h@g 6‘5‘%5‘3:?% d bait
including a. sorbit ol ¢ dithiufi pephorsoctiite Rilfondle ivan MAGEK efféctive & ithséco form an
agueous

a control active ingredient.

15 29. The method of Claim 28 wherein the insect attractant of the liquid bait includes
saccharin and lithium carbonate, at least a portion of which reacts in situ to
produce the lithium salt of saccharin of the liquid bait.



li-quid carrier, the dissolved sorbitol being in a concentration great
enough to be effective as a hunectant tao.retard drying of the liquid

carrier and small enough that the liquid carrier remains |liquid upon the
addition of any 10 attractants or other ingredients of the liquid
bait, b. at |east one insect attractant dissolved, dispersed, suspended, or
enul si fi ovodeRIdse [iquid carrier in an anount effective RCOATUBIHIEFER t he
target insects, and c. an effective anount of an insect control active

i ngredi ent selected fromthe group consisting of insecticides, insect
growm h regulators, chitin inhibitorsg,, 45 i nsect pat hogens.
insect-controlling materials derived frominsect pathogens, and

conbi nati ons thereof. 27. The nethod of controlling target insects of Caim
26 wherein the insect control active ingredient is selected fromthe group
consisting of lithium 20 per fl uorooctane sul fonate, d-phenothrin,

N- et hyl perfl uorooctanesul fonam de, fipronil, avermectin, chlorpyrifos,
phoxi m acephate, hydranethylnon, boric acid, sodiumborate, silica
aerogel, pyrethrum transfluthrin, cyfluthrin, deltanmethrin, fenval erate,

propoxur, car bar bendi 0 e“eno car d|o ycar b, k&ndane al drin,
SecCt plggog rUs %&erla fungi, and

dieldrin, end
nenmat odes andji control Iing nateW|aIs derlYed th refron1 and
VO 96/21352 26

conbi nati ons thereo\.
t hod of* control }ing target i nsects conprising the

PCT/ US95/ 16711 28. A
step of exposiing to tRe %ects a Liqui\d ba4t i ncl udi hg:Ca. sorbitol

di ssol ved in §n anount Bg tersysufficilent Yo fdrm an] aqngous |iquid
carrier, the dissolved rbitol ‘being in a concentrat|on great enough 5
to be effectiye as a hu ant tq rétar drying pf the liquid carrier and
smal | enough ffhat the |i |d Qarruer-re ind liqguid upon the addition of
any attractan{s or other iYgre |er\ts of 'the'quwd balt .. an insect
attractant di gsol ved, di spe g\ suspend?d or equS| i eg~in the
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I|qU|d carrier in an anount effective to attractonhe tar get ,I ns co
I nsect 10 attractant_including, in conbinati.on, sug/bse, v
fructose, d-naltose, the lithiumsalt of saccharin, [ithiumghhdride,  an \

vitam ns; and c. lithium perfluorooctane sulfonate in an anofZf ef?aect hve\

as an insect control active ingredient. 15 29. The net hod gBPoRNJdi ‘_m..z_a_h_
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(57) Abstract

A liquid bait for target insects and methods of attracting or controlling insects by means of its use. Sorbitol is dissolved in an amount
of water sufficient to form an aqueous carrier. The dissolved sorbitol is in a concentration great enough to be effective as a humectant
to retard drying of the liquid carrier. The liquid bait further includes at least one insect attractant that is dissolved, dispersed, suspended,
or emulsified in the liquid carrier in an amount effective to attract the target insects. The insect attractant may include, in combination,
sucrose, fructose, d-maltose, the lithium salt of saccharin, lithium chloride, and vitamins, The liquid bait also may include an effective
amount of an insect control active ingredient selected from the group consisting of insecticides, insect growth regulators, chitin inhibitors,
insect pathogens, insect-controlling materials derived from insect pathogens, and combinations thereof.




