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| nsecticidal Conposition Technical Field The

present inventy@pgdesisat €s to insecticidal bait conpositions geqiagsiBpss:
agai nst insects having social contact, in particular to bait conpositions

that 5 exhibit both a primary kill and an effective secondary kill.
Background Art | nsecticidal bait conpositions are generally
materials that will be eaten by insects of at |east one species and
will either directly kill insects . e 3’ . the fecundity of the

i nsect so that the insect, popul at }%sﬁctll%ldfﬂegg% ggiﬁlr?hlo t he next
generation, or Technica ehavi our of the insect in a manner that wl|

bring QP_OU'[ tPEi r devhé pedseRlinvention relates ttc_: insetficidal btﬁﬂ@d;mf:@ﬁtirbgé fortu_se
conpositions to confain.one or more insecticides, - . . in cqmbi i on
TP oone o et sfert Bevink sBBRRcoMAFE in PrfiEiter 1o ppis colposibas it O,
t hat* sone St eexhibit bathla primexy kil andtan effective seebndagy kll. and as an 15

aftractant. Background Art Bait conpositions are presented in a variety of
forms including

tabl.ets ast el s _and,,ot her ,senj -.sol.
preparations. G ven WE@%&?@%&W@? psitions sre ggReraly Iﬁ“‘ﬁﬁ'@%lﬁ i%?td‘@’(lisge i ncl uded
in the bait comeptenihy imsects of atsledsitonerspacies and will either diractly kilkinseats,
frequently hel difoft theFOEUnRIYIE thE inkeLBid that B?ém@@éapaﬁ}uham isefideddtl
access. For this reason, It is |r’g%o$t%né to e tg;et at baits are.
sufficienty the nextgepgration, f D§ ?‘f‘?ﬂé‘%é}s ingpct i p mpanoer that will
attract ancy t obring aboakthesr destruction. The art is replete with
| nsect | cides t oget heg kbl fobePootApbetiindio contain oidr mGQTRARAIRRS. Many
of these insecti CI@I%SS are erfective or?w I N ﬂiuat . t hey are consuned
by insects andifReMBIngtion; withoae on mqse fops matrialsand gptionally simattractsati nsect
mortality. Note that some rhigterialshsillofatiction bbth &f 4 fouidi soanmsandods amny
insecticiges, bi4gdar to bri ng about a substantial reduction in
total insect population, it i s necessary . to maximze the
attractiveness of babaitcagpasitions aeprasented jiea ypdplyrafifesmyincluding | nsect
popul ati on t hatabléts] pdstesppeleghd otldraediitselitl prepuraidnsVGiverbtlie! toRie nature

conposi tions. of the inse%tircé%eéﬂi iggﬁlg%a'}nﬁéﬂaim:g@gﬁéﬁgg f:é(%g{%pﬁ%a%%xgm whi ch

are capabl e of between, | ) ,a]bout ‘a
greater reduct Mehthey are frequen iggprantaingror housing thet opbealiayves isseatych
conposi tizms | acdess. Kbrrtkistrbason, it is imgonsndieinsuitothatbaifs aresaficientdyunm ng -

h i kel | is ; . A he exten
(OF 0 SR M RO syt end sl Bk o1
The art is replete with insecticides together with a wide variety of :
bait compositions. Many of these insecticides are effective providing that
they are consumed by insects and therefore in use can bring about a high rate
25 of insect mortality.
Notwithstanding the effectiveness of many insecticides, in order to
bring about a substantial reduction in total insect population, it is necessary
to maximize the attractiveness of baits so as to maximise the proportion of
insect population that will be brought into direct contact with bait
30 compositions.
One can also provide bait compositions which are capable of
transmission between insects so as to bring about a greater reduction in
insect population. The effectivensss of such compositions is not directly
dependent upon each insect consuming the bait composition at its source.
35 In the art, the extent to which an insect population is reduced by
direct contact with the bait composition is referred to as "primary kill".
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S|n1larly WwhSsbasi£Nt to which an insect population is reﬂﬂﬁﬁﬂwﬁ@mﬁ result
of transn155|on of bait conposition between insects IS reterred to
as "secondary kKill" The present inventor has

recogni sed that in the case of insects having 5 soci al contact such as
cockroaches and in the case of social isects such as ants, it is

evi dent that ba t Q I,0n hi hi ti effec and
secondary k| iew &r% % t SIHPE %%PW@&‘:?&‘FS% l}cﬁs “ﬁé"e‘&?“%%m ation
than a conpdsansimissiox bf bait m@pasxppn tweei inseets fisraferred b as ‘seoonslary

Sur pri si ngl 41t he pr esent I nvent or has found that an insecticidal bait 10

Sehteved ¢ r ough. e FHesah{nveuleiiias 1SedRRIAear bRt R 1 Sa8% PEIRSS JAEITE one
achi eve roug one

i nsect i Bi de sosiad chstaatsichl aswoaquavhemchlmthermsqoksddlalam sugioasa second
m croencapsulgd ‘i@ns‘éﬁ@&ﬁ'tﬁé it éorﬁ%filgﬁs ﬂ#ﬂaiﬁﬁ %tl‘(%ff?ftn?e Oﬁx‘?ﬁﬂﬂfiary Ki |l

agent. 15 Nt | on trations are
o/ w unl ess and secon@ﬁrﬂéﬁﬂéa brogapputa roater 1o ystian igapsest populadionnyent i on

Accor di ngl y,ththe coumeposition exbdbitingra primarydkil]l affectiveressiatomtal bai t
composi tion conpr igy a%?ome Crfert EieriGl has 8h R i hsbOCitial ik 2 T ood
xbibiting et

20 mat eri al for € Oor npre non-mcroen
i nsect 1Pi descompposition e e&SF*&Yﬁ iPFEnary tseé‘%’é‘&ﬂYi‘&E ‘}‘aﬁbea primary

kill agent advtiewed throughrthe use of a combimiongftuiodnsetticidesovheedme, excl udi ng

pyr et hroi ds,, tial as a
secondary kIlP &t%«gd %aﬂ%ﬂﬁétaﬁually ac&flé &C#M&aﬁkgféﬁqat eg %glé% | ci de and
mi cr oencaps uniaresngapswlataddngrctisidaly suhetapgally agfavma-m sefiomlaryeliil.

| n anot her aggefiet, the present invention provides a nethod of ki ' 1ing

| nsect ggthat have el fln i8BGLAERR 1H O SAAINLAGA Yo b SgleghOnY! 2t L0

to an |nse 'tTon or sem -solid
bait matrix otherwise ppagifiel-ng a food mat eri al for an insect and one or nore
non- 30 mﬁﬁm&ubmﬁﬁtigﬁsect icides in an anpbunt effective to act

o7 oencapul at e Adteiply, (et inféifithy ARHBR R IhdBs AL bt 21y crroun

effective t @mposgtg@gmmanplpg@sso&ld or semi-solid bmt matrix including a food
20 material for an insect and one or more non-microencapsulated insecticides in

an amount effective to act essentially as a primary kill agent and one or more
microencapsulated insecticides, excluding pyrethroids, in an amount
effective to act essentially as a secondary kill agent, the non-
microencapsulated insecticide and microencapsulated insecticide being the

25 same or different.

In another aspect, the present invention provides a method of killing
insects that have social contact comprising exposing an insect population to
an insecticidal bait composition comprising a solid or semi-solid bait matrix
including a food material for an insect and one or more non-

30 microencapsulated insecticides in an amount effective 1o act essentially as a
primary kill agent and one or more microencapsulated insecticides,
excluding pyrethroids, in an amount effective to act essentially as a
secondary kill agent, the non-microencapsulated insecticide and
microencapsulated insecticide being the same or different.

35 In a further aspect, the present invention provides for the use of
effective amounts of one or more non-microencapsulated insecticides in



secondary kill agent, the non-m croencapsul ated insecticide and
m cr oencapsul ated i nsecticide being the sane or different. 35
In a further aspect, the present invention provides for the use of

ef fective anowissie$isone or nore non-nicroencapsul at ed i nseglorudfdosks
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conbination with one or nore m croencapsul3at ed insecticides, excluding
pyrethroids, in a solid or sem-solid bait matrix including a food materi al

1;n_o(r:r oencaps u?g(t:dggsﬁﬁﬁontmqi] B?g%ﬁgﬁ&%ﬁ%&q@ Egéies%nﬁegﬁéi Eg%é?gﬂltin d
acting respect PYRSIRrodss e F‘S‘F‘f? W’@l&%%QW%PV%iPB a gg:ﬁ,fnaémalgggr
secondary ki | | amgmsett, the non-microencapsuldtéd hesattivide ndgnicooducapsuiatédby
theory, it is . | : of one
or m)?/e of t heﬁ?gﬁ:ﬁ?{!&e Bgi%het@ﬁgﬂﬁgﬁé:ﬁ{ffemnt-and éﬁd’# rggf#grzlgie o?ﬁtl?%&e%:st s that
have’ al r eddy cﬁﬁgm% wwtapaasaa@m#&hasem i nsectici de
whi ch is ingested bywithberwishiigrtoshe Hdind by theory, it 3thotightithat sdtor@agi ed as
a result of CORFUTIAR & Plshitf nb BPRAIE L BKollowing mechanisms?) Ot T
i nsects or perhaps I‘yealr]g or |?es I'ng secretio DM .
dead or dying (@hsectFaeces of insects it havegirady consumed ahaitincludernesidusl wher e
parti gl es of bai ; cqmﬁbidecwmﬂl is ]{ngested by othgfugisg@&.ngti nsecti cit de are I
assed. r of. preeni and insect, povenen ariicles
b ohart 18 0F)  mdRePulthiNe dith o A SERFOf Sifeutlas el e crbubalidw ng
for insects by other ingenjs aryperhaps by eating vrdigestingsassetipnsfrom thensune
the bait particles. dead ordyﬁ@iihsdlw.][i X 0 The bai gdmat rix vvihl I
I ncl ude one or re i or the l.nsect, .In addition, the
jm Sfogﬁii cg&%@{ be%{/v en ]msgf:%evlyﬁere Pam&&%ﬁ{;{%ﬂtﬁ?@l’f’ﬂ

bait matrix magc/: conprise-a vari et Bdi ng
i nsect attract ant ( s)jnclufingdnseciisitlenre passeds as required to prepare

the conpagiti q@)in AsHebaltlof pfed d insect {IRALSE if 0od
materi al s thaf[a;ray be use of pretifig and insec movemen,%Q.d tsetg}%g ot ei ns,

d. are: .| 1plds, car r
essential oils, wat 8?‘,”@&‘?’8@?’3“5%‘*‘?9%’5’?ﬁlé#%‘iﬂ‘aﬁ?éng%ﬂ”é%?r ed food
material s conpri se siing overithe potfyseivcinhseqientiyoingdinedhe bait partédles.ches
such as are pr@gepfanix flours, particularly corn flour. Qher preferred

ot ds, o o o el il e bod e R3hdeT e o1 s such
as soy b@an oiinsect. In addition;the bsit maitix may comptise avhdety dfatherockr oaches.
components including insect attractant(s), fillers and materials as required to
prepare the composition in a suitable form.
Amongst the food materials that may be used are: lipids,
carbohydrates, proteins, essential oils, water, spices and mixtures thereof.

25 Preferred food materials comprise short chain polysaccharides including
starches such as are present in flours, particularly corn flour. Other preferred
food materials include fats and oils such as fully hydrogenated fatty acids,
preferably fully hydrogenated peanut oil as well as oils such as soy bean oil
which also acts as an attractant for cockroaches.

30 Other fatty materials that may be used include esters, waxes, soaps,
phospholipids such as lecithin, glycolipids, turpenes and steroids.

. Preferred carbohydrates and protein materials include cereal products
such as bran and wheat germ; vegetable products such as potato flour,
dehydrated vegetables; sugars, starches and complex carbohydrates including

35 monosaccharides and cellulosic materials; dried yeast, egg powder and insect
derived materials such as silkworm pupa, eggs and body parts.



30 ' ' QO her fatty materials that nay be used include esters,
waxes, soaps, phosphol i pi ds such as |ecithin, glycolipids, turpenes
and steroids. Preferred carbohydrates and protein materi al s
i ncl ude cer @b ogaoSBuUCt S such as bran and wheat ger rg ﬁ@QJe
products such as potato flour, dehydr at ed vegetables sugars
starches and conpl ex carbohydrates I ncl udi ng 35 nonosacchari des and
cellulosic materials; dried yeast, egg pbwder and insect derived
materials such as silkmorntpupa eggs and body parts. WO
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n eneral em s, the bait tnx may co mE 1sexfrom 85 tgrﬁ% ¥ om 85

4 enera r Bart CHB
to 99. 9% w wef the °°mPQ§ﬂ‘%é’“éf8FP§>&r§mlﬁ it matiir é\rlétheyntarr@nsantratm atsa will be
i n a concent tx99.9% wfwifost preferablys®t $.86owiw. nost preferably 95 to 99.8

% w w. irable to i.nclud insect
attractant ( se in As noteé?bﬂ% qgma&%rrg}élet(% %ns'lé‘gﬁ? Pﬂﬁfﬂfr&é’ﬁ&? Tand bait
conposi ¥ on 059%99@ that ggntact betweendnseey end it mpa;dtmmanﬂansaday be used

are pher OWDnﬁi‘non‘gEBﬁlb attrhctafisthat may be usE&'ﬁPé Eﬁeﬁoﬁﬁﬁlﬁs, QStV

material s su | avo ces, an |nclud|ng
f enugr eek, h(gérlgéﬁg 88% éj%%‘z&agp enaiis sicha as flagpur ﬁﬁ?&‘f’?%‘!‘ﬂi&gm re
t hensel ves r@gévatiyas mqiuﬂmtfp@usrsek,dmba and gpices. preferably an attractant

I%SCT '; iUth Oggd di SCWﬁSﬁihdeBnbﬂbghf@ﬂieﬁ&%lve?%ﬁéﬂant in natuxé&fixisﬁ%%' on No
att ra(l:J'?1 g’lm s g\ﬁ%fé E@g ﬁ%}%?%g Hlﬁ?ﬁq@?ﬁﬁﬂﬂbsﬂ‘?ﬁ%rtn Iﬂte&nat Pat@ﬂhcent ration

of 0.01% t oApphieation No PCT/AU96/00374 (S 0BMIBE977)tibased.t ractants will al so
function as food 'F}bféidtﬁirsathﬁétants Wik kGudéd id ﬁxe%?ﬂﬂogg nthaat the food
ne

material s al sQ func nt1oned above,
bai t corrp03|?qn(?ﬁgpraéﬂ’épgﬁiva&resent ed in a variety of forns.
The bait conposi t iDesirably, the attiantamts wilh alseyfubetion as foodpnetesialsed as tabl et s,
past es 159el SleEﬁnth ftas degirdile Al tAE Mo erlibgnélgr fuf}:tlon as attratcgh%g% pastes,

gels and sem -solid for referre articu are
the sem-solid corﬂfo@PF{m%getéﬁ' {’a‘aﬁwwo&éﬁ“ﬁﬁ K@W@Zﬂ@@%}ﬁe t he
contents of ine vdriety of fomts.r The Hadrmmpdsyuamyofcthlscmosmmﬁﬁﬁvmce The

advant age Ofpﬁk\'-ﬁﬂe&g gﬁﬁ %H Jih&Ys cﬁ{dle lﬁf’&ﬁﬁl Q)?]tgall ms, Of

non- crunbl i ? particu einc cteér.” This means
that when us&§sg:pastes, gelsan qmr?@%if?fgﬂ%&%&&nﬂymﬁemeécr osed in
AU- B- 920074 8are ttheseam-sohcbmlppesmonmtaught and disetosed lie ASBA-9218651, the

enviroment. chjténts of WHi¢h &4 idtlubed herein by way of cross reference. The
advantage of such compositions is that they are substantially non-crumbling,
cohesive and non-particulate in character. This means that when used in a
typical bait housing, as taught and disclosed in AU-B-9220748, the
25 composition will not be released into the enviroment. This is particularly
important in relation to the safety of children who otherwise may gain access
to relatively toxic materials.
Accordingly, compositions that are particulate in character, such as
dusts, powders and granules are not suitable forms for the compositions of
30 the invention.
1t is also desirable to include a preservative since growth of
microorganisms on the composition may function to repel insects. Amongst
the preservatives that may be used are sorbic acid and its salts, Dowicil ®
{(Dow-Elanco) and methyl- and propyl- parabens.



important in relation to the safety of children who otherw se may gain

access to relatively toxic materials. Accordingly,
conpositions that are particulate in character, such as dust s,
powders and gwevghesisare not suitable forns for the conposi pcopavyrdessiO
the invention. It is also desirable to include a
preservative since growth of m crogrgani sns on the conposition my
function to repel insects. Anobngst 5t he preservatives that may be
used are sorbic acid and its salts, Dowicil [err] ( Dow El anco) and

?C%’?X{Jé? ?88 . grl opy! - 1R%bARRERions that include fats NP RPiER IRay be apgropnate to

I'n conposit i oneyfsan antiouidant spch a5 hntylatgd hydroxytoluene ar hutylaled ot e t o

i ncl ude an ant hpdioglpantisslach as butyl ated hydroxytol uene or butylated:

hydr oxyani sol engn-micrenchBfi M8 ThikcRRRlY ated I nsecticide 5 The
one or nore no ecticides may be, chosen froma
wi de rangd of insect}he QREOTIRSRRNMigTRengapsnlatad ipseriicijessmay be ghosen

avernectins, hfigaoawidytangs of fossctidided Jatbww i theoare dadingpygethegiias phat es
el udi ng di azj Mhelfls AR 0, ARALALRURIANS el %ﬂaf,imsp%mam es

and hydrazones; re ¢l
i nsect i ci det s) inchistiag digzinonandsprpyrifes, m&ﬂ%sa\cé@ﬁfwram carbamates

concentration gﬁdhym&aﬂlApréB&ﬁddmsatﬁdéw&Mofpy@ﬁoQ 02 to 3 96 W w, nost
pr ef er ablyg 11 0m 0. Vdpyl 0y do MY chosen wittbERASHTS BRSHLARSHIAFS LI € de

The one nore m cr nca senx} om 15
wi de range of tonseotrativmie fmmcﬂ»ﬁl itms‘}(m/vaprefe@bb{ amry03{e 3 vhmwiwdmosbut

i ncl udi ng averﬁ%,hm frétd @ity wan, sul fluoram d, organophosphates

I ncl udi ng di azj pon _and ¢ e R%e&tic?éé car bamat es and hydrazones. A preferred
i nsecticide |sﬁ-ﬂ%§i§ﬁ#&3—— A variety of mcroencapsul ation
net hods and conposi fihgrneqrimereanicroensapswlated mmmcilqs mmbaphoqmi?q;é
applied tgg theg wxa@fa@rgb iof inbesticiies RhGWA | "ﬂ ﬂtlélart excludifip @yﬁaﬁﬁa@f Illiuﬁt : gn
compat i bl o i+ HlRunERRCRREh boeiRinp i, ouitfhoramid, ok S RpppHtts
rel eased into tmhdmgrﬂugqumnd chlorpynfos, carbamates and hydrazones. A preferred
insecticide is chlorpyrifos.
A variety of microencapsulation methods and compositions which
20 are well known in the art may be applied to these insecticides. In choosing a
microencapsulation composition, it is important to ensure that the
composition is compatible with the bait matrix, that is the insecticide is not
released into the composition.
A further consideration is that in accordance with the theory of the
25 mechanism by which secondary kill may occur, a further desirable property
is that the microencapsulated material has some resistance to digestion by

the insect.

Generally, microencapsulated insecticide(s) will be incorporated in a
concentration of from 0.01% to 5% w/w, preferably 0.02 % to 3 % w/w, most

30 preferably 0.05 96 to 1.0 % w/w, especially 0.05 % to 0.5 9% w/w. Note that

these concentrations are with respect to the active insecticide contained in
the microcapsules.

The compositions of the invention are effective against social insects,
particularly cockroaches and ants, especially cockroaches.



A further consideration is that in accordance with the theory of the 25
mechani sm by whi ch secondary kill may occur, a further desirable property
is that the m croencapsul ated material has sone resistance to digestion by

t he insect. General |y, m croencapsul ated i W (s) wll
be incor por‘g?ea I I!ls a concentration of fromO. Ol%tgéglgo{’ y 4 1
preferably 0.02 %to 3 %ww, nost 30 preferably 0.05 %to 1.0 % w w,
especially 0.05 %to 0.5 %ww. Note thét t hese concentrations are
with respect to the active insecticide contained in t he

m cr ocapsul es. The conpositions of the invention are

effecti ve agai nst social insects, particul arly cockroaches and ants,

especi al |y chiodesforiiagrying Out the Inventién 98/ 09515 _
PCT/ AU97/ 005florder to better Madefstd didte GF tgéﬁmyéh?iowwgkéxﬁgle : will In order

to better understand the nature of the Invention, an exanp now
be descri bed??¥ eadéeeme 1 | NGREDI ENTS % W W
MAI N FUBICTI GBKAMPLE Peanut O | Fully Hydrogenated 55.0 *Food,
Soyabean O | {NGREDIENTS 18.0 A ooquf}g ¢ A
Fenugr eek. 1.0 %WNgttrac a%‘t 'ﬁ@%ot assi um
Sor bat e 0. 15 Preservat.i ve Sorbic Acid
0. 050 Pr eBeamwt OilBully Hydfapenatedur 55.0 *Food, 24. 694
*Food H:0s 0.,353 | nsectici de
Enpire 20 B bif 0.753%% Mecr gg%%é’é?ﬁ%&?‘gd
i nsecti ci de Fenugreek TOTAL 1.0 Attragtant0 * These
i ngredi ent s PotassidmrS8drbate t 0 nai ntai n t he pcBTPOSi PreégBrvativeem -sol i d
form Sorbic Acid 0.050 Preservative

Cornflour 24.694 *Food

Chlorpyrifos 0.353 Insecticide

Empire 20 0.753 Microencapsulated

insecticide
TOTAL 100.00

* These ingredients also function to maintain the composition in semi-solid
form.
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7 | NGREDI ENTS AND AVAI LABI LI TY Peanut G| Fully
Hydr ogenat ed . Peanut O | (Meadow Lea Foods) Soyabean Q|
. Soyabean OwgolbbuagowW Lea Foods) Fenugr eek PCT/AU97/00581
Fenugreek (Waters Trading Pty Ltd) Pot assi um Sor bat e
Pot assi um Sor bat e (Antor Tradi ng) Sorbic Acid
Sorbic Acid (Antor Tradi ng) Cor nf1 our
Cornflour (Starch Austral asi a) Chl or pyri fos
Chl or pyri fos?&ﬁ&’g th AILABILITEPI re 20
. M croencapsul at ec]sI orpyri‘?gs 1
20% w w ( Dow El anco) Exanple 1 may be prepared as follows: 5

Thlel-soyabgan oli'danhwlim\ﬂgetﬂydﬂaggimdt he peanaanmioilmdﬁlbwnbiaroﬁm twohare
we mxed. T r | Aking i ngredients are added t . ol nti{l the
m xt ure becone °¥“ﬁgﬁ6 lr own and fl owabl e. d%g%g}eﬁgm%gﬁg?&i%%‘%%ﬁ%%@t I on
is filled intcFenugesek of a suitable bait hoBenvgreekiWaises Traging Py Idd) t
g_grrpos' t It ﬁ-” Sfﬂ’dtﬂéhsimﬁ$dﬂ§ht§ seni EgIF: CCj:A ?:;J(Cthi&aiiuiﬂSdn%afele(%&gcl‘rh:tﬁngﬁe wel |
within e, hoysing. . . . onde o]
denonstrate th orgﬁé@gcy of the conpositi oh§m§1’c f‘\ﬁéd (Amcornl‘ﬁaﬂmt ion, a
second exanpl Cemflouf ni ng t he sane i nsecti ¢ComflawrdStasch Australasia) sanme

concentration @moiﬁwf'bgsect i ci des in Exanpl &Chloifgif6£o9%{Daw-Bghch)ut 15
bel ow. val ugbi on of Secondary kill .. Bi o‘ﬂs%?y IYEt ho,

Thirty nixed PURAPt cockroaches were pl addifFrosncapaatsd Chipmygios

pl astic arenas (base area 2,820cnferr] and 280gww{BowyElanén} si des of the
arenas 20 were coated with fluon to prevent escape. There were four

(P Cates gl BSARGh, FOruESED U e bl ! (1ol ents and one for {he
the form 8f a The soyabeal bidis heatedband ther thegmaedt cih rddedh notil shevewr@aresour ce
and a dog food,pe hhgéd. The remaiding iRgelidn®hd%dabd & thd RERALEAGIRhef 00d and
wat er was the sanme for eactf, .
mixture becomes light brown and flowable. Once flowable, the composition
is filled into a well of a suitable bait housing. On cooling, the bait
composition solidifies to a semi-solid such that it is retained in the well
10 within the housing.

EFFICACY

In order to demonstrate the efficacy of the compositions of the

invention, a second example containing the same insecticides and in the

same concentration as the insecticides in Example 1 was tested as set out
15 below.

Evaluation of Secondary kill

Bioassay Method
1. Thirty mixed sex adult cockroaches were placed in each of 8 large

plastic arenas (base area 2,820cm’ and height 46cm). The sides of the arenas
20 were coated with fluon to prevent escape. There were four replicates

{arenas) for each of the bait treatments and one for the control.
2. The cockroaches were provided with a harbourage in the form of a
rolled piece of corrugated cardboard, a water source and a dog food pellet.
The positioning of the harbourage, food and water was the same for each

' 25 arena.
3. The cockroaches were allowed to acclimatise overnight and any dead
were replaced the next morning.



25 ° arena. 3. The cockroaches were allowed to acclimati se

overni ght and any dead were replaced the next norning.
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One cockroach bait was placed in the sanme position in eacﬁ O?utg)gss
treatnent arenas. There were four arenas for each of the two bait
treatments. 5. No bait was pl&ced in the control arena. 6.
The baits were left in each arena until approximately 50% of the 5

cockr oaches qere . A
further 20 adul tS%?gﬁ%?ggﬂ’ggé%tﬁﬂehﬁﬁ‘ﬁég?thg‘i:'asféﬁ)gg\ﬁ:e%gh o{ ﬂ?e

the control tepedmant ammpase Harre werp fauyr aseras fon eealeef the twodail ﬁeﬁi&w&ﬁ ner, had
been fed thg,r equNgiHait was g}aﬁgﬂlmﬂ@rmlhmhﬁm 4 hours. The nunber of dead

adul t cockr aches unber 50 were . no at.the time of

10 nyrrph I' nt rogggﬁ)f‘gﬂ“}e eeletme eém fe‘}“n“'?‘r‘? PcP(Sﬂ’flmt&th@% hleenty adul t

cockr oa hes cokkiopehesyyererknogkerhdown. The britewartothgntremenedir e t he presence of

degd ?dul ts zl oneA ﬁ‘x?ﬂh@t e EOthlté Wefé?ﬂiehehrt]ided to eaélYBﬂh%d arenas except for Tvvtent?/

iri d- st age n e o _each ,arena | ncl udi contro
The aiBhantl] drond,cLpets st dur Ransis,cped Bt h Smalltontsiaen bt

cockr oaches bebrfadthewequisitetbait fov apyrodiyatelyr 4 hivarsf iThet miymblerysf dead t hen

every adﬂlt%&kﬁb%)ﬁhb%ﬁt%fdﬁé’ tokal nkaBer SFhY WefeOsdtb@BENRSHNBE | eft 1N

the arenas. nphs were renoved i nmedi ately follow ng scoring.
ﬁ' ‘ﬂ%pl{ﬂ%tfo‘ﬁﬁgoﬁbnduct ed separately against two species of

c oc kroach- 8. IIBth:{ ciniteol geanan twenty addltReckvaches, killadeby fraezing
Eval uati on each of
the trays, qg coc r oagih tre P}ESP 1eéexF8t gﬁa i gﬁ itggﬂme, o n&%%kxlhnés gge

nynphs) vverélYE)‘Fﬁb"ed. They were left for one day to accl I mati se and
any dead cocskr oacﬁ'a&nmmd-lsmgbmmphs were thei®added tbhenchairéisa inehalingt r oduced

into alulb the trays (day 0) and left ~ for 21 days. There
were 2 bai ts prow ed for every tray. Each tray consjste of a
mel ami ne sqifre t 'rl%? aFnag WIS Cﬁ?‘éﬁﬁ)f"&‘.%ﬂh"! Hy%grﬂ avi B The 30
upper part bckivackes. | Detwths pemnsted everyldedl foe the fint 7lays pndithaheyergvent ed
other day up to day 15. Dead adult cockroaches were left in the arenas.
Dead nymphs were removed immediately following scoring.
20 11. The test was conducted separately against two species of cockroach-
Blatella germanica and Periplaneta americana,
Evaluation of Primary Kill
Bioassay Method
1 In each of the trays, 100 cockroaches (25 adults and 75 mid to late
25 stage nymphs) were placed. They were left for one day to acclimatise and
any dead cockroaches were replaced.
2. The baits were introduced into all but one of the trays {day 0) and left
for 21 days. There were 2 baits provided for every tray. Each tray consisted
of a melamine square tray of sides 1.8m x 1.8m with 20cm high walls. The
30 upper part of the wall was provided with electrical strip which prevented
cockroaches escaping.

3. No baits were provided in the control tray.
4. There were 4 trays for each of the baits and one tray for the control.
5. Alternative food sources were provided in every tray. The food

35 sources consisted of oats and peanut butter - one location of each. There was

1 water dispenser in each tray. There were also four harbourages in the form



cockr oaches escapi ng. 3. No baits were provided in the control
tray. 4, There were 4 trays for each of the baits and one tray
for the control. 5. Al ternative food sources were provided in
every tray. Thgobgesis35 sources consisted of oats and peapefatutiobs8i -
one | ocation of each. There was 1 water dispenser in eacﬁ tray.
There were al so four harbourages in the form WO 98/ 09515

PCT/ AU97/ 00581 9 9 of
rolled corrugated cardboard. The | ocation of food, water, harbourages and

baits were the G3gRed Loy dtecPE ﬁﬂ@axﬁr% g tlon of food, w %pq?eﬂ &Prgée C]Jx'u:ldead

cockroaches wer,e, scored rﬁé rl_ttg s and
every ot her dayPaits "Y‘B'e(ﬁlé?saﬂe or5ﬂlo YSAII dead cockroaches were rem)ved

i medi atel y af teer sc@hemgunber of deadBBcockrodbhes weeé sowred apdallicivetvaRar at el y
agai nst two Sp%ﬁé?ﬁst@d@%&%ﬁoﬁgﬁotherday ugltgtdgly#ﬂeger mani ca and Peripl aneta

aneri cana. results for both primary
kill are shown %4 n Tabildead cegkroachegivereirempved immediatelyfafter searimgiar y ki | |

are shown in Tahl es ?ham&t%as%hdﬁﬁaﬂ%éﬁrhté@y against tvMHpB@é@%f c@c]&&{i&hcal

cockroach bait | | ni orpyrifos but
n cr oencapsul alﬁ {eH3 gbtrnaiilc gné&%ﬁ%ﬁﬁ%@ﬁ—’ﬁ#%ﬁe tests.

Table 1 15 Results Primary Kill
I§FJ6C| efi Bl a':(t Ie: | a gPhewe¥ul® for both primary kill are shown in Tablescé and 2, tthlst
Eg ;?rgln eagfﬂ ' ‘results for secondgry kill are shown in TablesC% aIJg 4 For comn;Pa%arlt?vel ve
12.5 20 purposes,a typical cockroadh Bait compositi@8 cbntaining chlorpyrifos but  31. 5
3 1 no microencapsuldted insecticide was included’it the tests. 4
1 45. 8 53.5 5 1
54 61.5 6 1.5 60
69.0 Table 1
15 Primary Kill

Species: Blattella germanica
Percentage Kill

Day Control Comparative Example 1
1 0.5 10 12.5
20 2 0.5 _23.5 31.5
3 1 35.2 43.2
4 1 45.8 53.5
5 1 54 61.5
6 1.5 60 68.0
25 7 1.5 65 73.8
9 2.5 69.8 79.2
11 2.5 75 84.0
13 2.5 81.8 89.8
15 2,5 86 93.5
30 17 3 89.5 96.5
19 45 90,2 97.5
21 5.5 92.2 99.0




25 - : 7

9 2.5
2.5 75
81,8

93.5 30 VO8I
19 4.5
5.5 92. 2

PCT/ AU97/ 00581
Table 2

Speci es: Peripl aneta aneri cana

Percentage Kill 5
Exanmple 1

2 0

0 53
59.5 &

70.5

7 1

2 86.5
90. 8

96. 8

17 4

4 10 g3
98. 8

Secondary Kill
Per cent age Kill

15

20

25

30

35

1.5 65 73.8
69. 8 79. 2 11
89. 8 540 15 2 .
17 3 89.5 pémiROTOSEL 0
90. 2 97.5 21
99.10 WO 98/ 09515
_ _ 10
Table 2Pr| mary Kill
Day Primary Kilbt r ol Conpar ati ve
1 Species: Periplaneta americdmn 8 8.0
40. 2 —37.8 .. 3
59 0 Percentage Kill , 0
Day65. 8 1@ontrol Compérative Egample 1 69. 5
16 S 0 0 15.8 77. 5. 8.0 979. 2
2 0 900 40.2 11 37.8 4
3 93.8 1% 53 13 4 59.0 93.2
415 o 4 50.5 96. 2 65.8 98. 2
o7 992 19
5 0 gg 5 69.5 21 70.5 5
6__99.5 2@ 775 79.2 Table 3
7 1 82.2 Speci es: Blatt eéan ger mani ca
9 2 86.5 90.0
11 43 90.8 93.8
13 4 93.2 96.8
15 4 96.2 98.2
17 4 97 99.2
19 4 98 99.5
21 5 98.8 99.5
Table 3
Secondary Kill
Species: Blattella germanica
Percentage  Kill
Day Control Comparative Example 1
1 o 3.8 3.8
2 0 6.2_ 15.0
3 o 11.2 22.5
4 5 15 31.2
5 5 16.2 36.2
8 5 18.8 43.8
7 5 18.8 47.5
g 10 18.8 48.8
11 10 20 48.8
13 10 22.5 51.2
15 10 23.8 52.5




. 8

25 Day Contr ol Conparative Exanmple 1
1 0 3.8 3.8 2
0 6.2 15.0 3 0
11.2 WO 98/09515 22.5 4 5 PCT/AUF 00581
31.2 30 5 5 16. 2 36. 2
6 5 18.8 43. 8 7
5 18. 8 47.5 1 9 10
18.8 48. 8 11 10 20
48.8 35 13 10 Tabl@3: 5 51. 2
15 10 23.8 ab éZ,l'—') WO 98/ 09515
PCT/ AU97/ 00581 Secondary Kil 11
Table 4 Species: Periplanet&emeriday Ki | |
Speci es: Peripl aneta aneri cana .
Percentage Kill 5 - _Da Pelﬁ)l_ht?geol kil Conparative
Exanple 1 5 Day Control o Comparative 13 gExample 1
21.2 2 0 0 13.8 40 21.2 47.
3 0 41. 60.0 4
0 43.8 Z 0 65l 47.5 0
56. 2 3_762 0O 41.2 [ ©0.0 62.
81.2 4 o O 438 68.8 65.0 83.
9 0 {0. iy 8/. 9 11
0 10 77 5 5 0 9028 782 0
82.5 6 _91.2 © 625 15 31.2 83
91.2 Itzis evidegf fromthgeg test results tlyatg the exanple
of the invention denonstrated a su epTor secondary Ki] I5 whi | st
mai ntai ning an effecti ge—%e———gr—r—nﬁa-ﬁy—kriq——agm-fm—beﬂa—sp@@l—es of
cockr oaches. 11 0 77.5 90.0
15° 13 0 82.5 91.2
15 0 33.8 91.2
It is evident from these test results that the example of the invention
demonstrated a superior secondary kill whilst maintaining an effective
20 primary kill against both species of cockroaches.
Furthermore, it should be noted that the insecticide chlorpyrifos is
considerably lower in price as compared with insecticides such as
averinectins which are known to exert a secondary kill in non-
microencapsulated form.
25 It will be appreciated by persons skilled in the art that numerous

variations and/or modifications may be made to the invention as shown in

the specific embodiments without departing from the spirit or scope of the

invention as broadly described. The present embodiments are, therefore, to

be considered in all respects as illustrative and not restrictive.



Furthernore, it should be noted that the insecticide chlorpyrifos is

considerably lower in pq" W th insecticides such as
avennectins which are k mlmﬂ”mmmlg l,econdary kill in non-

m cr oencaps orm 25 ¢ Lt ® s |t wll be apprecia sons
skilled in &L(gﬁ ar lgt hat numer ous vari ations and/ ortrﬁg.fﬁﬁf@gﬁ ons may

be made to the invention as shown in the specific enbodi nents
wi t hout departing fromthe spirit or scage of the Iélvcll - :
broadly described. The present enbodinents are, th k&'@r%” TgHA_S BEEN pe
considered in 3II Srespects as illustrative and not EPL- GED 12

CLAI V5 C An insecticidal bait conposition conprising asolid or
sem -solid bait  Aninsecticidal baiticonipoditiop corhmdsingratselid ak sémi-salid baisect and
one or more ki including o R ARRFAPRH A ifbkdt A8A Hrle T Hiteiribuen _amount

ef fective to act essent‘la 'éaii @@ ) pri rrgry, Il agent” and one or
more m cr oendMisEengaRslated dogecticiges in an amount efiggtiveitoast meseatipflbias® in an
amount g f eciprinsary kil agerstemedrdriendd nioamitroencapsulatetineeutivideski | | agent, the .

non-mn croenc e ect | 6] . ' | at ed

hoect | oi do. BTG Ené"gg’?ngﬂc?r fdd%ﬁ%rggﬁ% effective to SeF Bty s &7 °° (o i
conposi ti on. seconglary ki}l agenpythe poagnicroencapsulateddosgsdicidéand as in claim 1
wherei n the batioeBapsulated insecticidesbelify thecansecoiidiffereat. of 85 to 99.9 %

ww, preferahly 90 Q. ! - nost .preferahly, 95 to 99.8 %

W w. 2 3. A ?%“?"%é‘%éﬁ %ggpn}?gﬂuo@o%&q&?%bﬁ whigrel the glmr"n 1 or claim
2 wher el t hanatrix is in a cenegadmtionnf 85101996% wiw.prefexchiy Q0 to 99 &%,y i n an
anount of 0. Pdost preferkbly 95 o 80.8/90/wiw. 4, An insecticidal bait:

conposition gs in any one o laine 1 to 3 wherein . he,

non- ni croenc gps ul aé@é“_f%g‘&‘{# E’Fg&"r‘&"’r"ﬁ‘%ﬁwﬂﬂ?ﬁ“ br laim 2 Wilgre@)& e,
pref erabl y 0comppsitdndingluges anattragtaite prafesably van ampunt of G01 to 5 % 5.
An insecticiggly bait conposition as in any one of clains 1 to 4 wherein

: z > Y 0
I G T BN T AR
6. An i nsemtheréindhe pentmicyognnapsilateddosgnticideis:in an amount of 0.01t0 i) 85 to
99. 9% of a baj, ly/iRpfdferably'0.62b 9 9 w/we Hios® pleférabBY 0104 to 1 % wiw. -
containing f %9d e %riln?éct{c?({al Ibgﬁec%gﬁsp;osition as in any one of claims 1 to 4
wherein the microencapsulated insecticide is in an amount of 0.01 to 5 %
20 wi/w, most preferably 0.05 to 1.0 % w/w, especially 0.05 to 0.5 % w/w.
6. An insecticidal bait composition comprising:
(i) 85 to 99.9% of a bait matrix, in solid or semi-solid form
containing food material for insects;
(i) 0.01 to 5% of an insecticide in non-microencapsulated form,
25 (iii) 0.01 to 5% of a microencapsulated insecticide; and
(iv) 0 to 5% of an insect attractant.
7. An insecticidal bait composition as in any one of claims 1 to 6
wherein the non-microencapsulated insecticide is selected from the group
consisting of pyrethroids, avermectins, hydramethylnon, fluorinated
30 sulfluoramides, organophosphates including diazinon and chlorpyrifos,
pyrazoles including fipronil, carbamates and hydrazones.
8. An insecticidal bait composition as in any one of claims 1 to 6
wherein the microencapsulated insecticide is selected from the group
consisting of avermectins, hydramethylnon, fluorinated sulfluoramides,
35 organophosphates including diazinon and chlorpyrifos, pyrazoles including
fipronil, carbamnates and hydrazones.

1This Sheet Has Been Replacec
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25 ' ‘ (i1) 0.01 to,RY ' [.cide in non-m croencapsul at ed
form (i iﬁmﬂgwﬁu“ }Hl}a m cr oencapsul at ed i nsecti ci de;
and (iv) O0«(0c¢5% Ofy ect attractant. 7. An

i nsectici dal bgblesiesspgosition as in any one of clains 1 to GP&ﬂﬂﬁﬁ)oﬂss,t

the non-m croencapsul ated insecticide is selected from the-graoup consisting
30 of pyrethroids, avernectins, hydranethyl non, fl uollirmpasedceT HAS BEEN
sul f 1 uoram des, or ganophosphat es el udi ng di axi non g aceD

chl orpyrifos, pyrazol es including fipronil, ca S—aft—r——

hydrazones. 9. Aﬁxinse&ibiuﬂm:tcﬁhgéyiu&%& il BRPEAS bf Qs 1149777 ONe of
clains 1 to 6 wherein . the mi: o‘gnca su,lat,eg I nsecticide is

sel ected from t‘ﬁge‘&’bﬂ}f Rk GicoencpRsplatodmsecticide i FREHORKy dr anet hyl non,
f1uorinated sul¥0.uor &m tescticideidbaiitmepdsitiers as in any one of claims 1 to 8

P ronil. car ooWEkRth HehiGSMANEHORRKICADSs HSAAESS | ! U1 N9
fipronil, carbamates , y razonﬁ% . 9! An insecticidal

bai t *conpo8iti ohtas Am&mpdoﬂgﬂﬂmscma#% thgve sogial eantact comprising

non- m cr oencapsaxpasing annssedtipopdhtion tohhdhpyoticidd -bait&oinpo%ﬁ%on M%Binptising

I nsecticidal baj {16 Lt d ' X 0 er.ei

the mcr oencap?u%oéiﬁg%%geég? ?Chligexh?tgﬂ{%c g{agﬁglgff %j.vsdj".lnﬁenaltforl .msﬁ?trPé‘[&hod of
ki lling i nsect HERimpmaRonsBiFrgencapplatad insppticidesin an amounteffantivado an

i nsect popul at ianhessentially as e girimargtdill geérit st gsot Mo SdiBéncapstlated a

[ I - | g _haj.t : ' | f ri.al ,for an insect and
10 ¢ onetSr naflctiofte; ofetding oy BRIy By ROWTRHERLIR: 10 81 cifhaeBlBE Ve
to act @§fcsecondary kild agerdy thesnran-raigroeneapsulatediinsacticide and e
m cr oencapsul atxﬁi&roencap;ulhmaﬁﬁéc@icma%ei@g(ﬂidlskxiwop&ilfmré_ | lﬂtpl dsi ' nhan anmount
non- i of encapadl at oft Phiod/ofbillips ipfHes n R ok Cop A5 TR Blaimddc i ci de
bei ng the same voerain thekajmahix igiis paoseentraticrbof 85 99 Baiwwrpreparablyi on.
12. A nethod @b tkigolg ﬁgwivm,aﬁeétsm&ieedbmas?qsg,@?lvéﬁ‘gtn; agt SS %u) \rIIV/ Svl aim 11
breteraby. 13 "goAelbd slRIRRIAEEN Abt BRvdtodiel doBeaes agin wlksghan or
15. A et hod 6HaiR 12 whg;j;hé&tl@gﬁiiatoenamtxé?&gzanse@ﬁnggis _ir%en mog;aggm 11 or
20 cl ai m 12 oviieios % whe, preferably DU RWAY Stlos bty 004 1o 1
anount of / 0.01 to 5 Ig}ogvv/ w, ?preferabl y O. Og t{%€3 %i\‘/,v/w, nost

preferably 0. 0¥ 1 %ww - - 14. A nethod of killing insects
t hat have2®oci 34 confavethed of killing inseetscthat have social contact as in any one of

claims 11 to 13 wherein the microencapsulated insecticide is in an amount of
0.01 to 5 % w/w, most preferably 0.05 to 1.0 % w/w, especially 0.05 to 0.5 %

wiw.
15. A method of killing insects that have social contact as in any one of
25 claims 11 to 14 wherein the non-microencapsulated is selected from the

group consisting of pyrethroids, avermectins, hydramethylnon, fluorinated
sulfluoramides, organophosphates including diazinon and chlorpyrifos,
carbamates, pyrazoles including fipronil and hydrazones.
16. A method of killing insects that have social contact as in any one of
30 claims 11 to 15 wherein the microencapsulated insecticide is selected from
the group consisting of avermectins, hydramethylnon, fluorinated
sulfluoramides, organophosphates including diazinon and chlorpyrifos,
carbamates, pyrazoles including fipronil and hydrazones.

: 17. A method of killing insects that have social contact as in any one of
35 claims 11 to 16 wherein the non-microencapsulated insecticide is
chlorpyrifos.
1This Sheet Hag Be
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clainms 11 to 13 wher emm" ulated insecticide .is in an anount
of 25 0.01 to 5 % ﬁmﬁﬂﬂﬁﬂéﬁﬂzl y 0.05to 1.0 %ww, especially
0.05to 0.5 %wMtw ¢ ) met hod of killing insects that have
soci al co%wsl n any one of clains 11 to 14 WeetR UG ok
non- m croencapsul ated i nsecticide is selected fromthe

consi sting of pyrethroids, avernectins, hydranethyl r}H‘ngEﬁTplAg(gg ﬂed
sul fl uoram des, organophosphates includkhg di azi non @nd ~ gepLACED l
chl orpyri f os, car bamat es, pyrazol es including fipron YFH-SZORES—
16.  A'methogy of I Libggh LASHRLSbhAl 1hAYG36E! o6RRkaSin Ry loBpY One O

clains 11 to encapsulate cted from
the group cdﬂgnm 1htp bf wheesingh wngroengqnsalﬁéemwsn@tmmd@ isehlorpgrifes. 35

sul f 1 uoram dgg, Orlgﬁibﬂiﬂlpémm xﬂsé\.ﬁk %t%vé'sééhf%ht&’d’t%%'aﬂ&%&'offos

car bamat es, raz r oni drazones. :
17. A rreth ﬂ?‘? ?#}8’%3 %ﬁ?lsﬁaﬁf’é‘ﬂg‘lﬁ‘ﬁ contact as in any one of
clains &1 t02m6 vvﬁ&taemsqfh&enﬁvemwnnbmf@psmrmm nonseiyoericdpsulated

chl or pyri f oSipgecticides ﬂiammlﬁnﬂﬁéxbwiﬂpén%ﬂ bREmidie&ida ﬁllﬁ@d have soci al

eontact as in ne o 17 wher.ei e m croencapsul ated
i nsecticide ’inée'gi/ﬁg 1}'3&18 pyre&xrg%fgmawhrpe?x}ﬁz}guép ﬂtq MTPhsect s t hat
have soci al inghiding aeieod material fowaminsect, the nmi-mzcmeﬁdapsulaiﬁi wherein the

insect is a i%QEA‘t{c@@é:Qnd mlcmenc@ﬂulatgﬁ'ﬁlééﬁﬁcgta veid E' metIifliranp! one or
mor e non-mi croencapsul sect! Cl ation wth one or
nore milr oerﬂ%’S@iﬂ "fg“’el}i ?Fé%'&tl‘?l& /R prigiagy ?Ej’ 9?8?#6‘? ina solid
or semi -sol i diltagent. rratrl X including a food material for an | nsect,

t he non-m croencapsul at ed i nsecticide and m croencapsul at ed

i nsecticide being the same or different and di spersed in said bait

conposition and acting respectively essentially as a primary kil
agent and a secondary kill agent.
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