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Subt erranean termtes m)st often enter structures from
the surroUHdDX§TEB: D GH TR
cel lul osic nat t ndlts
contents. If u ﬁéng t e.s.’.l.gt 'S ,z].t“. %guse
consi der abl e dgFpoeoMNEROLIASE TIERGITfINtS to erect
physical or chémcal barriers to prevent the entrance
of termtes into a structure or to exterm nate the
termtes afte th have i nv ded a .. St ructure have
proven a conskde a o i c.
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%ﬁ%@?%ﬁﬁgﬁtﬁ“ﬁ‘é&%ﬁ prety Pf&vé%a%ﬁﬁﬁi°‘éggéﬁgﬁ€ SRy
filed Febaniai® 2064eral mllion termtes with foraging
territory extending hundreds of feet (Su, N Y., RH
Scheffrahn [1988] Sociobiol. 14(2):353-359). Because
subt erranean ter g, ﬁﬁeof‘iﬁeyﬁ%ﬁ?tdi{eat ures, their
presence i s not nor nown unti after sone
Sabegencah Gragesgost uﬁm&nter struchiresefrdre thiestresmdiag sdil ta &ed onwood,

swar nmers) are found, Curretly, ther basi
or othera%lrltpétqreéter@ro ¢ e BRI CoulstEr 1 RUFCEdr RS con cause
I f
consoef LS G010 G ETRALASRANES Sl AR vt i
entrance! o€ egrhniies gntd hestfuotund at tooextaiminawltye tomgts aﬂzarehby have invaded a

bui I dings be pre-treated with a pesticide (also
structurp@p@rprgaeq%cq%tfl@r,ahlegpqné?Fﬁtbp B to prevent ternite

ST PRG5BS Ll I g i i, &

single Cbﬁﬁlmtﬁd}moﬁﬁﬁl sIeedStdl Ihﬂhd)tﬁ&ﬁnitdfmet/ﬂth ﬁjragl@teﬁﬂbryaﬂten&mg jﬂundreds of
after a few years. Established termte col onies

feet (Sus NeY sBilf. S%@fﬂ@m&%9$$t\5ga@bméé4@ﬁ§éﬁ§%’b Beauga e ppgn tormites
I
e rn Rl b e SR G BRNE B P AR Wi gt

orhvetf@iyfnﬁésk(blﬁillraéﬁﬁﬁmetsgmﬁ'ﬁ)&ﬁd one option is to introduce
termticide around a, buil ding foundation b%( i.njection
S

Crrisnidysj thergrate iy bagiccanepashes farothsaeanireh el seftermngam dermites:
prevent vle ﬁ&)ll and %Iﬁ'?%% gélﬁﬂ)l_rﬁresoﬁllé o e {%8 @'ta[tr&t #1s mﬁtﬂa that the soil
I'hatton 0 type post-constructi

underlyhfge@tts Feitidaticn bBdxavly icohensicddbuiitthgsby protreadiewitatel eytlclde (also
roduce a continuous J:\UF\ 412XC1l
referre eISHRas\ietici o) rpra vt torpItaingestation. However, the barrier often loses its

continuity, and the currently available soil termiticides tend to lose their biological activity after a

few years. Established termite colonies in the soil may then invade the structure if additional
chemical is not applied beneath and around the structure.

When a house or other building is infested by subterranean termites, one option is to
introduce termiticide around a building foundation by injection into soil underlying concrete
foundations, drenching the soil surrounding the building perimeter, or a combination of both. This

type of post-construction treatment is labor-intensive and may not adequately produce a continuous
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WD 2005/ 079572 PCT/ US2005/ 005014 2 barrier. O her
remedi al treatnents include spot treatnents such as
waele®siorg7nr injecting termticides (such s arBenUs2005/005014

trioxide) within the walls of the building. [00061
Sone toxicants that have |esg@ environnental effect and
that show activity against termtes are known.

barrier. HOWRY RymedPd] irefitnieats 12 3ede S?Bﬁt%étthéﬁﬁé $ueh hﬁd&@ﬁ@oﬂﬁ%ctﬁ@@@hmhcldes
in conjunction with a hod that efficiently and

(such s @ffeniseitionigs) Wl‘[bl@lﬂlﬁ:/%’ﬁ]éx‘tJOﬁthebm&wg: ant to a tar get pest .

P R AL BB b e SBTUE) bt ermies
are knoSHR A6 F et D813 16 tHBE mﬁ@n%%tré Abt RE@HLdoBRBcidAWiIKE method

prior treatments, a nonitoring- baiting program such
that effmelﬁEMﬁﬁleﬁZN(cm)lslyslehwabthe teficeak tord target pegt-t he entire

oo g A e Bl BOA SRk e BRI, i 190
drasticSIPPHnkEd ﬁﬂ)@ér%@ﬁq teRRY cnbEWa@lRIRMA ke P ARdMAMO A monitoring-
are needed to elimnate a colony that may contain

baiting qeoeraal simnal SENTRICONAds tarahiet esliiBoati@Ihe cgtirckobmy. See WO

931239580 O Pt bl WA Gra Dl e U Hethe Nog BB St e s of the target-

spemﬁ(% ﬁ?ﬂgt‘%ﬁﬁ{ %ﬂtﬁ%ﬁf Ve %’ﬁéo?heﬁ?ﬁ%ﬁiﬁ?& 4k aked28 élﬁhﬁiﬁte a colon tythat may

ative. system was the recipien
containodevEfRAhsndrEd ﬁmudamdttalahlte@r(ﬁe h9Lh dnksiny fntbwar. B7i3892090D. Due to its

low en\gjgglgrggwlag %{H%g{, %mi 2 qarrt‘)]? i%vgtg ! of{{gtacggiy}gilg ?ol betrggrglstere% under EPA’s
Reduce%f‘ﬁlé'kopﬁféﬁ(@ i dtRE! SThEQENDRATPIND sydierh wa §ttﬁ@fré@[§ent of EPA’s
53, 249; 6, 214, 364; and 5,558,862 relate to net

Pres1demﬁ1at6in¢erﬁEH1&1mgtryA9mdlmb®O(hdm ni stering enzyrres that

di.srupt ecdyst ero tabaolic at hwa
| Hasge rempigg @ aged 6§1ggtt18f16lnte Hioxige n#o@@ 3 tltterprat}?dadverse

envirorg{l}c 181 &8ctd ke %ﬂg@ G 8 p £.3M5384bef 7 36 %ﬂff@% 862 relate

as weat her natural enentes. Thé exter
to methoadsi afl centrbbing iedectstbyudhinibering kezymperthadisegtiegdfstaroid metabolic
conti nuous growth. Endocrine products, nost notably
pathwalysai n hormone, juvenile hornmone, and ecdysone (Figure
}ég/e&tséﬁa%c gggﬁgﬂ%&%&f ?@Jlgdg'bgrﬂgo %ﬁlﬁ%ﬁﬁrgﬁn{smﬁﬁﬁcm them from
externad @idnyshtosuchad yeather 4mrmathizfifenémidsg The e}ﬂtB)laf alticyhaevgever, has to be
its release into the insect hepoly (Nation 002
shed p%@dlﬁ@l@é @tg@ngpu?wﬁwlé EBAosRE Hrg%cts Znost nota ly bram hormone,
r
_]uvenllé %21#50 & a;ﬂgr%?n&)%f)ng .&%#{(l)peslz&? %%er%%%‘gﬁﬁf g{let? ﬁtféeétr}ﬁ?ltmg (Chapman
1976). ﬂc&ﬁ@oﬁcﬂs rigdiyesivdriad\taR0-slyagayccdisoneis0E,” Figure 1B) following
progressively nolt, JH concentration decreases and

its relegggintn, {bg ntﬁ@ctwlmplaﬁg@mn 2002} nhe aggeneeehiuyenilg dprmone (JH), a
sesqu1t!e§)e]§1pﬁl asalg&ctﬁﬁtgﬁﬁéﬂfﬁﬂlﬂ I&eéﬁg E)rgal test{)'%ﬁgéﬁfg g%uﬁ)éer larval

stage tch ddABYxt 1@ el s1ads).C Aisdfsectbiybgressivel et B3 can@nwaﬂldm decreases and

st udi ed
may even be totally absent at the last larval instar. In the absence of JH, a larva then molts into

pupa or adult stage.
The effects of JH, its analogs (JHAs), and mimicries (JHMs) on termites are well studied
(Su and Scheffrahn 1990). JHAs and JHMs (referred to as juvenoids) are known to produce

excessive soldier termites whose function is for colony defense. Because the soldier caste has to
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(Su and Scheffrahn 1990). JHAs and JHMs (referred to
as juvenoids) are known to produce excessive soldier
W 200501932 whose function is for col ony def ensePCBESROT®S5014
the soldier caste has to J:\UF\ 412XCl
PCT\ Spec\ UF- 412XC1. doc/ DNB/ ehm WO 2005/ 079572
PCT/ US2005/ 005014 3 be fed by workers, termte
be fed by) Ivmkﬁs eanitaicoloajzs iconlaipogioalt propartiofis dfthe soldikremaste (Wilson
1(:)(%7 Wlson 1971, Haverty 1977). It has.been . .
1971, Ig@‘@&ys Nhdt hflqu@qgo]prggos etmulvmg% vg%&ggug% excessive soldier

fonna_ul%ﬁt rgéf :Bcta i%geg;tgm ’théﬁ%%ﬁ y&?dt ﬁ‘ﬁltg%ﬁfégf Hedd! to the destruction of

rmte fot

the entil€86160¢ (FI@U‘H@ﬁWVJ‘E&rd@I’ahd II(&e@SHIQVQ/, Huldgue73)y chﬁs?e?zpr tnther studies
and Krecekl 972, Hrdy 1973). However, further studies
reveal efl dhataineencidraare jefigetivs Qnly agdngrteieits spscigh Mthapylomiss patural soldier

proporttb eng ggglfe S%ezc cueii?t?{y%ets I'éﬁgtfl!es \3?{1 aH&?ABQﬁﬁaﬁﬁ) ll 99@) ?%)totei n(zjes species,

Suc Itertrnes specie

which B&hed fdlﬁ%lﬂ-ﬁ%ﬁ)proﬁ&ﬂbﬁ)b@ kSlaess, Ipeladesn unwbiiy ldnge/proportion of
rel atively high proportion of soldlers i ncl ude an

economiqybummartanticgaitpy wigbe wodd (87 208Pononi cal Iy i nport ant
t(Zq: i agi : lect:eh E,él\l\?elopmérﬁg]{l &quggrane[alq Qé]n]n]ltegaﬁtngﬁ% ﬁ]ie]' usE lo¥ termite

N subterranean termt

baits cém@inisecidifints@hthitdi® intibitdrs (COIY) it AGhAfliindray ot ﬁkﬁ&ﬂﬁnuron to
inhibitors (CSIs) such as hexafl unuron or novif]| unuron

eliminato heaiEileied lcwaBendomaiy (5% 8% SA08RLdAorts  dggnace
entire c%@r@}@?%@l’&s g’r gPVCI ecﬁergc? gfg}r %%Arle lf r%%l-rffe{ﬂehtr gow-actmg,

and its BARd] tiidsShds@o J@@dd%éﬁnﬂ@éﬁﬂérﬂ @b thas RIS ﬂllsfﬂ@utedalil@ugh(ﬁlt the colony
lethal tinme has to be dose-independent so that th

by termiss e e hgguenof dsghiGhud Schelfob 64 peciaTiiggulaors (GRS
bef th d.Sch
st a8 55 O B P TEASLL 08P Py s

specie e&ﬁ% stz pl Cstheserall ﬁﬁﬁbft@ﬂé‘blﬁ@ﬁ?ﬁlﬁﬁsﬁs oftdawgy &t its complete
P s@ gs aref1 speci es- sgecn‘l c (Su 2003). CsSlIs P

procesgmralm paoriynmdeistoadH@labpe20Pdhesi s of chitin, but its

A Y e N
CSls 11§ﬁéﬁ%{t9 baiid. CEQfvE&1§d mdR@hes therdbfanohdt méngiehdd.ci des and
Is in termte baits. Ecdysone and anal ogs t hereof

aWblln puveneids iaod £851s pro0oudd] 1nvmt1g@tthf0@th91r@§teaﬁ@ﬂs ¢ termgjgeecontrol,

imitec RfRrpson 1 PAEGH PSP At BRA Sl PLsRee Tk Lischer
RUL S vaIs AEtd dbtdrBfing the Sole iD&S) it ecd
andKa&%o%argggdﬁ (1958) @?r?gﬁ Lusg?:rg}? %tl%(g) 1V\/m |l e ?ryfﬁg}h g ooysone

plays id¢henoriome bidlegy of termitds (ang not maﬂttegxp@g/tgmgtrolmegglgesg ﬁeported that

ot 0 e DL S S R 20y B i o

the 1oRWEGIHSANES, ak&’l@?erﬁz@s iy RBNRI NSinc® thit tsfhdijeH eI 684 bden no known
normal pseudogate nolting of the |ower termtes,

investigatiant drthesffécttavf ewlybons.in SF no éerphigsr st udi es, t here Kas

e§ nﬁexlfqr}%\émﬂ§ og %\é%@&‘ﬂg L %ge %feertl ql%e t[g %8rt1t§ol sfome insect pests of
agricultural importance, but not termites. These analogs typically mimic the activity of 20E to
cause premature molting (Wing ef al. 1988). Toward the end of the molting under normal
condition, 20E is degraded and excreted, thus allowing the eclosion hormone to complete the

process (Nation 2002). The analogs, however, are more stable than 20E and are not easily
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[0014] Synthetic versions of ecdysteroi ds have been
used to control sone insect pests of agricultural
w0 ppentEmnce, but not termtes. These anal ogs tRi/Us1005005014

mmc the activity of 20E to cause premature nolting

(Wng et al. 1988). Toward tée end of the nolting

under normal condition, 20E is degraded and excreted,
degradédqbkseférét?&\”(ﬁgné be,e q|99§v OGOH&E[H&RE/ R iCeMRneIng pré®nce in insect

Nati on 2002). The anal ogs, however, are nore

hemolym];mbhmrfeMnNﬂi)@mpidteamdtmg ané amsbg/hyptre\cdﬁonmm@emature molting
w1thouPCT\ ES%’SC\ UF- 412.9% I-iOC/ D\[}IB/eh haah ggeﬁfm ?Wsneéd%slterglldagomsts

(Dhadlgi?a?%)al qiﬁ%égquent ly, the| r continuing presence in
sect erol ynph interferes with conplete nolting and
CLBSSMeﬂt)Nmr & mmmmz(zqs riéamelute o wobd pmagprvative Fwptotecting wood

successful term nation). Henc hese an | o
againsty ARGV PeAIEIONIE SRS Pe PR g0 bose oy PSS, bajulus)

woodwég‘giéfzi%%%ﬁnc%w% aﬁ’@k%& bhebllS L tz?szl;;uz;i_’e@ts)anﬂlose atents relate to

‘relate 10 woo prese ative protec i ng
lumbervmed insaget At tiredieyd -witlod - dd)ﬁﬂilma:hlplnrtgf a hwentflshorsonk aad anheedysone

L
s SISy T AL O . SR lphtsgston i

which @&eribds £odaoiitendad it 1Bt onSibbte proané aemmtites, et drywaod termites, by
di fferent fromdrywod termtes, are not
freezing terygeih liguiskniagaeRg i nsects, and are not nentioned or

G52 640 BB B 58 pont 58 8 20 s

some iRcipevies @aRvard: L1 99X st limited 1dfoym@|mh ik availablesegdnding potential
freezing themw th liquid nitrogen. [0016] Positiv ?
effects rafsgilysjeraish asamtnperient vipER tesh R EBe 76 16 (@PE) dgRstifed;that one such

agonlstc &?Ségozmﬁé fn%;cf @‘gaf?é;%% Sr%roﬁ&?ﬁg p@ﬁ?&:& n%p fc‘)g'naqiﬁe nymphs of C.

formosanas.| ABWevEre gande RYbHies erdlingihateef Subtdrnedn teﬁﬁhyes tadowy, dhe active
agoni sts against termtes. Raina et al. (200

mgredlp@tp]@rthg @a]{t $ toobﬁeleggé 2] thgg@m(gq casﬁ:apv(qucé],{g:zkea @p th;ig;laj ority of the
cotons Bk UHE B ASHE L AP LEEA 5, YIS by

leave tHe Sd4PtEtArRR QR cbl‘bh’msélﬁeﬁﬁél@ RYse. Hoevener, theg do nogloeadediftt workers.
in the bait has to be lethal to the worker caste,

Thus, shivhishtingitheyouns, el magehs would not impactbp swsralb splony perpiation and
ate whi ch make up only a small portion of a
ltSdan},agfn(%Rf)tgﬂeI@Ent ually |leave the nest to start a new

G416 EN0SARRYBRY 6f el nmddveelerating @ynipouindst (MACsgevned by Dow
i ke workers. Thus, elimnating the youn al ate .
AgroSeignesiss HedefFaozids hasmeavity em éemdeptg1a| ané@pm@%%%ﬂﬂtﬁraﬁmws In the

o G50 R LI 2, FO R L1808 8 e
MACIP9Fedh B 1awd States for control of white grub and surface feeding Lepidoptera in
residential and commercial lawns and golf courses.

There have been some limited reports of testing of halofenozide against termites. For
example, an abstract from the Florida Entomological Society 2002 Annual Meeting (Monteagudo
& Su [2002]), related to preliminary results of a choice test conducted to examine preference,

deterrence, and lethality of the insect growth regulator bait halofenozide on workers of the
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Agr oSci ences. Hal of enozi de has activity on Lepi doptera

and sone Col eoptera species. In the urban pest
worwagmsent busi ness, hal of enozi de i s current | BCT/US2005/005014

regi stered under the trade nane MACH 2TMin the

United States for control ofSwhite grub and surface

feeding Lepidoptera in residential and conmmrerci al

castern bbiersanansl tg@lifes CR&} BB ERrmEOPAFDes) NERE chradspoEing“tsoMEinute paper”
limted reports of testi n% of hal of enozi de agai nst

stated thag hatofeagzi as egﬁbmﬂen aghoigp dast K itsppisatialas apattoxdeant against

the eastg?rgg r%%eﬂ)%l Ca}all tepléll %lt i% (%1 %J@%@%%&gose&r 82 %%g{béglfgsag}égeovacuum-

impregi A WEh ha R fekdiug b ot OcoantrARnBI witle Fe@Bie@ deterrence occurring at
deterrence, and lethality of the insect growth

concentrasipub geatertihart 4,880 piren Fhettevasralsos WP ighoysganemo that mentioned

RE0345s K Fonontar) DDENGODRB T o G0 BB RNt and

nymphd & A bERoSdRek] HwdvaY, HRESHEdt 2 16% Woses 136 HPIhE 8&R.OR4Y tBfiporary.
ten-mnute paper" dtated that hal of enozi de was

That memalalsat digcissed thehasieo® & pyenilo homencpanatost toandegs the erimation of

mutant tpgéljg aﬁ'ﬁatg A3 t&wﬁ%&g&%ﬁa}ﬁ\r}%&dgﬁt a1 an an é{%@i{@&&}aofenomde for

potentidl SRICRANErBLs M (t:' Vo%s%zﬁf‘é}?d ﬁ%se%ed\f@dh'ltgﬁxsl 0-minute oral presentation at
concentrations, "'wth feedi ng deterrence occurring at

the 200¢ mmnetang DﬁttheaExﬁoglohml@ﬂ Sotigty of, Aderigppeper$i268). was al so
i nhouse nmenp that nenti H- 034

d

R BTSRRI} O h ot el s RGP LBt Gigtodd thereof, other

than ha?%@ﬁdzﬁfé ¢6Y &lrRRERRhtrb Pﬁﬁﬁé’rﬁloﬂ{‘ dherBYEPRS kﬁ&wﬁ: tests regarding the
orsnosanus. However, the effect, at | ow doses used in
combinhtien ¢fhe CSlasMiréhioo Baiy;zteroﬂh)aﬂasaanf ch¢mistigiagang sesdetsHacluding
. use of a juvenile hornone anal og to induce the

termite§.or prat i on of mutant soldiers. The USDA termite

programin New Ol eans has al so exam ned hal of enozi de

for potential ovicidal effects in C. fornpsanus and

presented resul tﬂ%ﬂeﬂShﬁnni_m;lmtfdledmabntmnesent ation at

the 2001 neetjng _of the Entono i cal . .

Akg pibiect p@\é@éﬂfona%@ﬁ n qa@dﬁgfnﬁ?@%%t%@qyéﬁﬁgwf R At synthesis
inhi t G LA ALSLRID Sn®hn BBRIsRIS (and anal
mhlbltotrrggrggb?? B&a@l ocii]'lﬂﬁkg?enoz;ﬂde fornt er m&ﬁjeS (and analogs
thereofL o mo]lt-acEertahﬁg conpoud @I ACYrsecies kalofienoziés t Bhe subject invention

regarding the conbinatjon of the |+ :
also reletewgmé%nea EYMENIHEE BESHIV ARk %rta?f@dc%%i %W@e&f@md analog
1nduce§[ %%5 11 E% ?t'ki)ﬁg &vRfit inBltbeliteWOMRRE, Yrddh thé}?aﬂd%ﬁﬂé €SMNo disrupt the

ject invention relates in part
molt arebedus® nlontadity.e riietcombiyationeofutheseodctiare ailgfedlnmsymuhmg agcelerated

moltingy GG A DGR 2oty SuieoPcls CARISAHAY Giggvn herein 10 enhance
J such
acuvn};a%gﬁlaf%%m%sf% ln%l eagﬁ E | ectér&%)vent [ ggr?m%sl( i@g} el ates

The Bibjédd Iiﬁserﬂml’fmﬂh‘&s iigpartie siee dralkadadhistvaionod eelysterids.and analogs

The MAC / ecdysteroid_ anal o . . .
thereof to foraging subtelyranean worker term%tes After eating ecdysteroids of the subject

invention, termites were induced to molting. However, they could not complete the molting and
eventually died. This is the first time that fatal effects of ecdysone against termites were
demonstrated. Preferred ecdysteroids for use according to the subject invention are ecdysone,

analogs thereof, and 20-hydroxyecdysone, for example. When used with a CSI according to the
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i nduces a prelimnary nolting event in a termte
wor ker, which then allows the CSI to disrupt the nolt
w@pws0233e nortality. The conbination of theseP@US065/005014

i ngredi ents, causing accelerated nolting together

with inhibition of chitin synthesis, is surprisingly

shown herein to enhance activity against termtes, as
subject ﬁﬁ/@ﬂﬁf)ﬁ dhé @oRbinabn GlPHRinely SRV Tskserabid eroré @@rﬁﬂete) efficacy

he subject invention relates in part to the ora

agaumtaunnnsﬁmn@ﬂh@nns&ﬁ@déﬂgmerdﬁms and anal ogs thereof to

T AT I e .
halofenbii@éj&ﬁ‘(g of 8biRhdAi D to M%ﬂa angf@%n@ﬂl Ik dogtroTamapl t@ﬂ'nﬁte species.
he nolting and eéventually died. This is the first

The subg éoirntention Bad ahcleddseny ©f aﬁneusdgypcﬂﬁ faaulagons andrdelizery systems
r erred ecdysteroids for use
(e.g b%ﬁt@#ﬁ?ﬁggﬁﬁuﬁﬁ% ﬁ%ﬁ@3§ i nvention are ecdysone

anal ogs thereof, and 20- hydroxyecdysone, for exanple.

When used with a CSI according to the J:\UR\ 412XCl

PCT\ Spec\ UF- 412 XBfriefl Desddiyion o205/ 079572

PCT/ US2005/ 005014 6. subj ect tlon

Eigasenl SBAWS thoorhemig) fisgi e ysgg%eilg%‘d 1fhgws its active

cy against termtes than either

homon:é%ggjlc}tg#m g&ts?gﬁp al one. [0022] The subject invention

Fixaihredasshalvs tigaohb e stomgwefof tabyfegbride aMeGlyisoisemplogi Higure 2B

&P ch as halofen02|g$ %gd/or t ebuf enozi de) toget her
shows the ehergicl $iugne eshalp fitrol of all termte species.

ﬂkglrﬁ%kmﬁéﬁtatés {ﬁ‘éc?srbﬁll %?#o?fde%ﬂ&ﬁeﬁﬁﬁm%onv daStdfh subterranean

es’ o or nu I ons an Ivery systens e.g.,

termitedai ts, dusts, and liquid formulations). Brief

Descri ption of the Mores [00231 Figure 1A shows the

Figweddlugratesdhepldocst Ofééwgm@e and Goyiflumpren g gastensubterranean
-wnnne30t've hor none 20- hydr oxyecdysone. [0024] Figure 2A

Shows the chem cal structure of tebufenozide, an
ecdysone anal og. Figure 2B shows the chem cal
structure of hal of enozi de. [0025] Figure 3 illustrates
the effects of Deiidsdddeseripionatithednventionr on on

i ﬁf: E%Jg%tsug‘pet ? %1%[? E" é}rﬁ?dl%lll% i%es%gg%é $edfachitin synthesis

1nh1b1tdi‘QES1U $HeH &Hﬁl@@ﬂﬁﬁﬁﬁr(ﬁf ﬁh(ﬂ@tbﬁcﬁﬁﬂﬁlﬁﬁﬂm afi®aretdBteroid (and analogs
Det ai | ed Description of the |Inventi

on 027] The
thereof)smq wolt-dcpsleiting pompewndedLAR),sueh ag Italfcf[ém%q | Fhggubject invention
R TN R I A T
1nducesad'pr8ﬁﬂ1‘ifﬁ§frﬁlltﬁlg(@eﬂt iaAadragdte worker, which then allows the CSI to disrupt the

molt and cause mortality. The combination of these active ingredients, causing accelerated

molting together with inhibition of chitin synthesis, is surprisingly shown herein to enhance
activity against termites, as compared to either group of compounds alone.

The subject invention includes all combinations of any given MAC insecticide (such as
halofenozide and/or tebufenozide) together with any given CSI for control of all termite species.
The subject invention also includes any of various types of formulations and delivery systems

(e.g., baits, dusts, and liquid formulations).
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[0029]

[0030]

[0031]

[0032]

thereof) or a nolt-accelerating conpound (MAC), such
as hal of enozi de. The subject invention also relates
WO 2005034502 es conpri sing these two active i ngr eRBCEOSRN5/005014

The MAC / ecdysteroid analog_ induces a prelimnary

nmolting event in a termte wdrker, which then allows

the CSI to disrupt the nolt and cause nortality. The

dbeibjadtiigventbntdiese] et inparti to gicediabadminitatien n@ecdysteroids and

accelerated pnolting together with inhibiti
analogs;mprtepffogwrﬁgg?%Suht%rf%\ﬁa%wélﬁﬁ@ IWhen frRAsadd &rﬁqr gaging or otherwise

1ngest11§%3{é§g)?s?ercrn§% bt ?f#é cmu&%&n&ﬁ gt%ﬁl?fs 0\6%%]1 %@i‘ﬁ oltfh tg However,

they couliMeD bd)rﬁplletenb‘é wikssngbhd ewsiiniatlgtdieat ST isahy figst m;vmfﬁa@ort of fatal
i nsecticide (such as hal of enozi de and/ or
effeﬁspﬁ@ﬁﬂb’@ﬁ@ﬂs&gﬁlfﬁém@ﬁ with any given CSI for control

e u
(tfonﬂl %%)ﬁ% ﬁ% {h% R3] r%&tolzlgeliltl caﬁi ?Jscs g)tre nl{?P% ??tg%lgsréacﬂ d%%dverse (but
desirablt§ leff¥@s on thy Edr@@ﬁtenﬁﬂe@ suchbﬁ lcéSSatlc(th@ﬂfBednﬁ?g’kﬁld| ovepty toicity in affected
formul ations). J:\UFR\ 412XCl
termitepdimadgiion s cAfEzuee aasenbniEhe pedyvierdid om7 beresd so induce molting; this
18 helpﬁ?&??zge?istl QQ oeer'%)zetZ IgLe glgl}%ag* lge ef?ﬁ%gét ) ae{ be“é?p sc@é@e(’?hg’rgm The
subjectEi fdtHoe rp@cb\d@es&ib@bltlﬁg akw \%?tlbfﬂ@fo@ afihibingaemiitesl (f.& NRilling them and
subt erranean termtes. en exposed to (after eating
preferably e ok g@ony,ng@mgn@)eme&lsly,smrékug hemt femsigpgliagton wooden
|nve 0 termtes were induced to nolting. However,
Stmcm{eﬁ’e%}] t% ﬂ&e)not conplete the nolting and eventual ly
direfrred BidSsteDidld Gorfuse SEcHfdigpmo ﬂ%FSijecﬂﬁlvéﬁioaﬂ are eddyeeies analogs

of ecdysteroi ds agai nst tern1tes OOBOL £f05|t|ons
thereofpénd e @}ye@dymménz% rpr¢ 3AEcdsopd the npr bRisesdyson usually

th b f
created,? 8§1ﬁ§ {négc %E ﬁ&gglp& ;&ggxlf/%\?aeﬁ oet¥1erfeecde Eﬁl‘é)l ah al?ﬁmo Q%Edysone and
20E, chup%kabd Yarddioradd@atiferedtiar Mol eprovidedaigdbditsO ﬁnd @{é like) to termites
effective anount of the ecdysteroid can be used to

accordingde the swbject ingentipn,ss explafredgn mhorgidetailiheéayv.t §hen used with a CSI
ot L AR 3F ST o Bt o o
comple%é()%fﬁédég aﬁeﬁ Nt QBrh RESth iR Eithed MhsREidiAg glodpidmes (i . e.,
ling themand preferably the entire col ony, rrakl ng
tIh‘e'aﬁ @ilte kurppisiogsntiindghatisedysbromd abeti amglogﬁthmﬁpwwded excellent
d the like 1
T ) NI L ——
prior sﬂu&‘é@%&@ nj @Jtﬁne&pééﬁme b @érﬁﬂt%s siti}gy €ffsed ﬁf@gessful molting without
- hydr oxyecdﬁ/sone "20E" or "20E-ecdyson"; the

any ha@yﬁlbfpfﬁagtu;c {Listhecaydsarsos U28; {isaher EI68k) Th@, thesome embodiments of

e RS o SR RIS P SRR 1 lon
Halofeﬁgﬂlié“ Hetadiri-0985, RrLebEstet-HRER. Vaﬁ*ﬁﬂt bh @eﬂulfd&ﬁ)hde In

térmtes according to the subject invention,
embodemepitawh@d therECdr:Us‘reeré(cm alnalbe) EmedIWéhOlugéféSthﬁlﬁeaom is excluded
acco rdlnc t he conbi,na

froms B}lpg 61|tsy \%}‘%\}ﬁ%‘ﬁg o gﬁ g%ctg#aeﬂ%cgmpoun S’ as useg Rerein include

natural and synthetic compounds, ecdysteroids, analogs thereof, halofenozide, and all related

insecticides that are useful and functional for inducing accelerated and/or premature molting in

termites.
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[0033]

[0034]

[0035]

[0036]

conpl ete) efficacy against termtes than either
i nsecticide group alone. [0032] It was quite
waeeopnTsing to find that ecdysone and ot her anBdDyS2005/005014
t hereof provided excellent termte control. This
di scovery was conpl etely unefpected and surpri sing,
especially noting prior studies where injection of
SEESATANS Sinfe dBhEbiREresimPlepotaliseeinsalseies 5 ldboratory trials were
mol ting W thout any harnful effects (Luscher and
conductd ite sleter0B®; the swwivershimen! feedingsesponpsesafirestemsglicrangas termites

b L W e
were al@é é@n@@dtédaﬁ) @4 e ptedial QHSORER m};@ﬂg@'@@@ff@dt@oﬂﬁélb@ﬁbmde (at
of tebufenozide. In ‘enbodi nents re the ecdysteroid

various (ooncamtaamg}) whew sebined dtht the di8in syvwéhesfsanbibitees hegaflumuron or

noviftuiged esarBRAPRG! EONBOaAER I L LeHR i AR ged offcecy

when c&ﬁb Healto Bk %&%’Fﬁkb&l&@é"ﬂ@ﬁw Gishe 1&9@&%?351@&:@152@@ e@fEd greater
her eof, hal ofenozide, and all related insecticides

when cbiméxm@dr withsefafluancnt LatthouginalbofasirmlSp@lftdcoﬁg:tmty was also seen in

combi S e B R 55, PR b 54 o 5000pom
halofen@%ieR/ %Qﬁie%dé?’ﬂé U2400% okt ad%ﬂ[x@ogﬁéct§uﬂﬁﬁﬁ|2'6 ddys. Lower
some of the other resul reported herein, a series of
concenﬂrabcmsaafdra;ofenozaies(zwé 25@ppmm enhariceds WSt ppmmrend fltrpgron within 14
vors nd feedin response f eastern
days. AFRAUFT sRlEe DOTHE ST o Reglert Aol er it palpenozide

can en]-%gf’é Fﬂ’[c)ac ﬁh@ﬁ 8dmbiee 5&11{11(@81(31&1%&1@1&9“ s with

enozi Tests were also conducted to eval uate
Oleepexaaniiésad! evdgiteiontAsalogy B sibé (orefdamebls fof use) according to the
concent r.at.i ons.

subject SRR ARG HE S FCEyFEHBEELCH R A gt e igned forcontrollng
lepldop%?ﬁﬁkéfgpft geeéjfxot PR {dt latIBtﬁg of BETRIFRAL i?&afry, and parasitic

of enozide plus a CSI I nsecticide caused enhanced
insects Gfblf ithaeyntrothen othermascetd pests. ellilglﬂre LA phoos theiskemicel seucture of

| one. The inpact_of hal of d
tebufergFigp, e 00 CHHOGAY G B PEn QU0 B gedibpoyl-Ltert
butyl hyﬁ%\%ﬁ S?)Ell%rﬁl ?)g%]tle- e)ﬁﬁé%étgﬁi&%&e ?cg%ggfeﬁl%gg n”ﬁhf&?éﬂo%e Witdcalled RH-
0345, i€ 9 Bokpteddn-gecitic Vabiaht qitebufted zdee riddoftaozids 1srm’ctepiefeued MAC

e A AL 20 S 118 e WAL LR S e
halofenB AN C 862 gﬁ-l%r B 1.'390\{3 E%H#HRE e Aﬁbx&é ono PR @trromafenozide.
sha e

er-sca termte er mes eleri
Thus, thé S@bj&ﬂqwaéhtiohaian hﬁtil@deerhezmd ef tebafeneriarteleufeddz deaaamlogues, RH-

nbi ned with CSI d 00
5849, 0B SHEAIBSICBIAAR G0 BEGRISRIdY S Nor e (o RS e
I[ e{)lllﬁ{gg Joe %@?&f %P 91%1518 th GermS AR i d,{eé&? Rirb %holuF eliy'decification,

. nozi I'sS an 1 nsecti ci ori gl
MACs das iapocst thoiigit @fitas aldli-inhibitieptelapdweidan Ameﬁtmbeﬂtelséwhere herein,

not affect natural ul ati ons of beneficial,
MAC:s paretigive? gol tgygdblﬁéh%@pﬁ}n(g is not completed. Thus, the term “molt-inhibiting” is

also appropriate.

The “second” active ingredient (the “first” Al being a MAC, an ecdysteroid, or analog, of
the subject invention) can preferably comprise chemicals that interfere with the formation of exo-

cuticle such as the chitin synthesis inhibitors (CSIs). CSIs are known to interfere with the chitin
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[0037]

[0038]

[0039]

[0040]

insects for the control of other insect pests. Figure
2A shows the chem cal structure of tebufenozide, from
wao b@s509862 Far m Cheni cal s Handbook. RH- 5849 PCT/US2005/005014
(1, 2-di benzoyl -1 -tert- butyl hydrazine) is a
beetl e-specific alternative t9o tebufenozide.
Hal of enozi de, also called RH 0345, is a
syntheOh1RRBRE Bt SIBE pocbdury A6dsabt takd plh&fiie PREI SR oduce ecdysone undera
Hal of enoZide is also a preferred MAC for use with
pre- det@@nmad,d@ﬁutalrbgologicalnbcku?ﬁhm:@SIis heestp |pe$$1veﬂ:y it Br e natural molting
e ch em strHcture of . hal

shows o Zi
to takeg iR WHR, SEERITATAGBATSE SoMHER IR B O SR eondyseroid
agonist§ Bir? Hﬁﬁé‘é"t@ﬁh@é@ to mbl istter bR inERIoRS Eve'n%% #he fenﬁﬁ& ingest a sublethal
i nclude the use of tebufenozide, tebufenozid
dose (aalvat dytesy nRt—bau%mIpemdybontmolnmmn drzitiele mdhmg)hmd then the molting

o e ST BT 7y o5 L Bl s
hexaﬂdrﬁl[r%ﬂ% hﬁWIﬂﬁllﬂ{ll%nS p&i‘ﬂuﬁé&%}drp N %S0 g‘ x?fé’{lagﬁon éstnﬂuron

t hou as molt-1nhibiting conmpounds escri’be
azadlraehtae,vﬂuﬁmerdmeamd nther my‘humas; whichican h@lirhpnegnatdsﬂmr inb@porated into
nolting i.s not co d. Th
celluloss gppicrial, iRy o T g&fﬂé}&&ﬂaﬁ? %‘f@xwmﬁ%‘]ﬂm}@n&m
| R .
NIE%%E%C% e?ggéé[%%glrdodl? gﬁﬁ% zgfn a(?étﬂi% 1n41e&1§1?;c ngtbg%@g cBnjunction with
other toxivants ioom)ls ¢afithpdefrdy fdvl qxamplq)r iBe subjot ecalysoﬁekty;be Als and other

rfere wth the formation of exo- cuticle such as
Prefeﬂ?ﬂéle e P W-acyR i &t qomReHTatigRs el ia not rens] Grast igsqetsc capable

, ot \ UR\ 412XC1
°fbem5e° pec\‘%{éﬁm x%‘g%ede%%ﬁeﬂ%ﬁc’g% 2005/ 079572

POE/ 1H&ﬁﬂﬁ5ﬂﬂﬂmm4dlre9tl§ yotheRigsoringestinigl the, subjatt texicimts will not be
not take place until insects produce

. 4 .proc do
killed W&%ﬁfg Al bl rayvel Bt it teyoneh dheir Golanyrta recBhibpte tegimates to the
I
tox1can?] gﬁ%‘g P—égﬁ‘]]ﬁt gﬁt‘ﬁet oty é:i()glaﬁ’ i %f\r’]&gcim/; s gnlllé £ It preferred that
the pestidie dlays) weekd)ion a\telnomomhi zkﬁe@Sh&un&mdg Shicctoricais of Ithe subJ ect invention.

ecdysteroid agonists can induce ternmtes to nolt
(CorhReungs £pr ysh @@%qrdlaa)to resibigebinaentinn qaarhejused i the bajt matrix of

SENT gg?’lg lelgi r}za{otlﬁ)lngl%ﬁﬁuésa agé"feegltohﬁ& t?fﬁéfnsn ?1{1 &i‘{"ﬁeﬁcalgf steﬁlgcrl]barcs. The

subj ecttcbﬁlpmhtls ¢y befediods gy subkithéaddenitcawskbrs abd asbleRd by them to
preferred second Ads, .as nentioned above, are
neStmaF?é k’i@ﬁ‘lﬁﬁ‘ﬂ}eé‘ﬁ ong o (4. ﬁlP%ﬁ?B?‘aﬁcalb’ stateth avhenr ‘E?rlimltes” are referred to herein
genenctd lg dﬁﬁ L%Hce 1% I&} %%E%ﬂéhﬁlé% %gmlt%n e%?u'iogefgta)%} é}ﬂtblér%ﬂes a\l;ﬁ,]dlffﬁrent from
drywoddaenhﬁes )rpregnat ed or incorporated into cellulose
material, for exanple, during the formulation of the
Doemidarine- ‘é%ﬂlﬂ%ﬁb(ﬁtﬁglsnﬂﬂ?q ﬁEP?Ei@I@QN)n?@ dsGlflecare relatively recent
ter ac [ . cap...he .
develo sée:%éi 121 %gogergdri]lg g%rﬂ\%}et Aﬂ)ntrc%l tl“%%ﬁ"? ;[(é @g{’c}f %ogtr%ri%%% 151% synthesis

inhibitérs HIGSIE), Alich ko fheﬁaﬁin@dueh or The/ifluiphee) cat AMsaiesdoMfle HdSused to
and_other preferred Als are slow actin | et hal at

eliminae, fhenvashtGobtiy whisvhteagnessn terapies (Say é884>| RY9edPl3), adich is an
accom}ggﬂ;ﬁ%!ngthgp %lﬁfh&%ecagﬂgbgfgy l\ﬂ\éetc;} tltalaﬁlo lrlqu1d fibecticides. The active

ingredient (AI) for a bait has to be non-repellent, slow-acting, and its lethal time has to be dose-

independent so that the Al is distributed throughout the colony by termites before the onset of
death (Su and Scheffrahn 1998).
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[0041]

[0042]

[0043]

[0038] It is intended that pests directly contacting
or ingesting the subject toxicants will not be killed
w0 povediarel y but will travel to and/or throughP@®52005/005014

colony to recruit other nestmates to the toxicant,

thereby resulting in the coni®ol of |arge nunbers of

colony nenbers. It is preferred that the pest die

daisqughek& slowedctieicechamiuiéristic bt €ISIE eahutieiifg ik esirable for the

toxi cant of the _subject invention. [0039] Conpounds. .
complgtg disfyihutign ebthg Ak gntodhe west selope &ar iiselisrnation. batengthyitieeirequired

i ' rix; of - SENTRI like station .
for thy i 8 P I Bty ROt 48 Bl e pome occasions.
The tirB€pdrid fBRduth termite basih Bj fhinaRMRAUIEN S Beidbe thtd Giree segments:
f or agi n? subterranean termte workers and delivered by
or

1) timg prgpiredblor ks disenvesy of baihetatjemeby tiroitys, 2) Uneasquired for termites to

. ificall tated, . "ter.mtes" f t .
SR e YT
ingestddeC STk te MterddvRA U0ERBIN BIOMIAE ool tdithd @61 the $Mividual). The

~drywood termtes.) [0040] Monitoring-bajting systens
relatlvqllyinp@e wmms@@yogi&mm;g hag shortehed the él";ysegm@gmthe time required to

: deve tS .kn _subterranean.termte . control. Termte
ingest B AR S O SH EretE i LB SR Bt Gpd o e pount and
thus the Yiede RedERATIRH ORI dOQY i lelMHEPR re&RMhe lethal dose. Because the
advant ageously be used to "elimnate the vast colony
effectseff GSlpdenat saksptaceamiil neadtiggprovedhbegiss, the 0% fimamvguieni remains the
Vg]?n qag;[con'pl i(ihrrent that could not be achieved by use
Same ( ¢ afi]ieiugﬁ | l'iquid insecticides. The active
| NGRS ShvRAfiok, Ahd hyp¥redyBSkitmNATcaRoRE 2P DOE & hétqp.tﬂavipes and C.
slowacting, andits l'ethal tinme has to be dose-
Jormosande predesenbeds tor tthet fivshéinml.  Thesti Yo itdutiedspehies ughresent the most
econorhﬁgllyggﬁéﬁapgé#e%g gg;grrsn{ég E]g%lf?lwtﬁ%.o %ggrd%{g todtﬁgtsgbjgcstl{nvention,
ecdystd?6its 2RE @édg)ﬁeﬂ@ K InidQ CaiDBL e\ 2RARC Q482 4kse delayed lethality of
PCT/ US2005/ 005014 10 [0041] Although the sl ow acting
termitechenkenst leadisg fodhd dim@Btion afjacolshy.t Esawfteedystsomls si thakd eedysteroid
.fqr the, ¢ lete distributiopn of the Al into the vast
sgonisiscag 1) TSV GNRRETBRE CRHa TR syl RdSpeaoigstead of
passivdl9wahilfy REXSiEWORRMdiSre! e HrfebisTah AhRIY160 I hus, the subject
beconme 1ts shortcom ng on sonme occasions. ~The tine
inventiparadvahtigrousydhnd eumprisingdg) tesndves €br néduatsy the cH sagynent of time
. be divided int.o fhr egnents: . 1) .time required.
requlregg%r T{:Wélteu(f B pynaﬂ%_:lqu%g%gqla_%wsthﬁ hiegt ﬁ?(%yége?mé)agomsts can be
also uskdl Sfhef &GILAFH oAfbih8idH WEA CSTs in' YAUS $6 tHaflcRBlte dPSCare Bfdsed to 2
3) tine required for termtes to begin nolting
sublethial Heseabyindii¢edidp ngplt, et thengelsing gracSssis tithibinddebf BuieeSTi t h
syccessful noltin eading to the death of the

T SRATone applaES; which aye P whd Feelalpisrmay bg mare effective against

rtain3B¥diEd diTULRHEs "RENSREdEBRW th A& ~specific.
o amr qui red to Si ngeé{lﬁaécl g]t%haTlP%gse .S%W?%ﬂ%pﬁﬁ%iﬁs specific
Thus, tirey ear let teddctadneand dyetiaized for o giveasduatisirePdiartodh®distlosure of the

. d .th th ' ded f [ ti |ethal d
i E e e Hert i 985 were o

investigated for their ability to control termites. However, in light of the disclosure of the subject

invention, one will now consider ecdysteroids, such as ecdysone, analogs thereof, and byproducts
thereof for use in termite control programs. In contrast to the state of the art prior to the subject

invention, the fact that the natural hormones ecdysone and 20E showed positive results will now
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[0044]

[0045]

[0046]

effects of CSIs do not take place until nolting
process begins, the 3rd tinme segnent renmains the sane
wob@s/0®38rs are used. [00421 In this invention,P€TES2005/005014

hyper ecdysoni sm of ecdysone and 20E agai nst R |avipes
and C. forinosanus is descrilbed for the first tine.
These two ternmite species represent the nost

lead thewahilldddatbeyart elicantindeqreathef othafatilyse iagotikts, especially those
worl d. According to the subject invention,

having é@ﬁgﬂ@ﬂ%ﬁ*@ﬁ%a hgrasteaistie cal BOv g8 Hpest te aduantageously gontrol termites.
In pref&?édkenl[@otd riqé:n%g I ?I?H%qecglg%o% %gd ?8]% tha'[L {s¥o Pn ucé gyrp%]{?tsc%ysomsm in

ers eadi I Ng I'mnation a CO

foragin@fwakely@kte l(mdjﬁorpforhﬁgﬁg Oy eRPHSIRIL lsdbteﬁ@ﬁ&éh&ér%n‘fbas an
advant age over CSls because ecdysterojds actively
i Wit the forsgaing gonsréﬂf@b exagfpleged tesiite mﬁcmﬂm qag be t@rgeted (selectively)

by use.[cﬁr t@e ﬁ]g nﬁ)&% 11%11'(%)(5 eg:op%ﬁergtg@zl?ﬁ} 05%’6‘@3 ?{}?fz@ﬁgmes flavipes, R.

hespenﬁympwgrﬂnmk Y. #80R, @8d (FdteroRFMEESlrelif) s Wl SLORI sibies of the
time required for termte colony elimnation.

familiegc ﬂa,ngit ebest dgemsrak H&Iastgtqn@mdaec&wtefe@mas agoasies), s Redotermididae

(Anacanﬁzogg?zfs géoz{gﬁg%{}%{ [ g e?lgé)a %%1{1 %PQR@% og(técé)??ntsrlﬁes gsgerotermes

ReticultbMe8 PodmiRoeemay; @rbmh!&@ﬁnéso SORddorhid&krhdyespeBict) Khlotermitidae
process i s inhi bi t ed by the Csl . [ 00431 Certain

(Ghyptaserenes.oNeoteimedso §Zypiakirehs, alneistieroves.hKelosgaras.oMerginidgrnise species),

Semter%ﬁ@a ef ftgi"?rn&l? ge\ig ﬁbe?%t&ap ?}%t? alf{)%o@gfm&egn?&frggerwgs adontoz‘ermes

NasutitsPRSs) CFermBE Cidiifermes N 6IobitdhRYs, CHAcDr>RI-MES es%eéi@é} Termopsidae
optimzed for a given situation. Prior to the

(Hodotermaplsis sknoterufopsih @ecmﬂb ped¢otherpestspeaies ofeatytss.cfrefetblyn nthods of
t her eof ? r t han hal[ ofen02| de, were not

the Subleﬁei&%fsﬁé’ﬁta@dusfeg;m Fu]%fﬁlir‘?l}e?ﬁ’] T ESntrol termtes.
HowRVBket 1h‘!?bﬂtioﬂman ‘?er PriQicld SEhRRY YS! 58Re THbEREd apparatuses are

i nvention, one will now consider” ecdysteroids, such
descnbed:dymémafh% dgs. Paienfer 6&?(d81%j|an«b&1148t]éatemﬁér 603‘97f5d6 Some

el S0 e PR B G g
device h@dfbr foﬁﬁ‘:ﬁnttcla)%tanﬁhg' &@mﬁ‘ 0 mmsﬁg 9y Q581 BP grog&ﬁné e nitoring

positive results will now J:\UF'412XCL
device gU@lar$pacintForta it @imeini/ fRNBheenyivdRa0.5TH@bARoring device or matrix

PCT/ US2005/ 005 11 | eqd those skilled in the art
can be 5t IPEIGVARR 105 JELTINE U0t herTBELys e CaB i ereved wit ninima
dlsrupti%ﬁpt%cﬂh@'ﬂ)ﬁégﬁﬁ%ﬁmt&avm AGSIHAR! Sreftde thiHdR! from a durable, non-

characteristics, can now be used to advantageously
biodegradattle mhtetialy iﬂ’mfembly, bmepnkfsted betreitty theneotiring deviceman be gently

removeﬁ%%qe é}@ \ég)g R %?ens? tlfog ggh%(q W% %1( o a(%ggqséo tlglﬁ%f a station housing to
minimif® Hls{i?ﬁ@lg td fbr QQﬁn%, LRRREY! Vo reRbRl %?&ﬁé‘%ﬁlt&ﬂﬂév% a toxicant-

oregO|ng conS|dered exanpl es” of
containfrgmattie, compcising anh kkedysteavid beart aalalgpgttha:iec(fiahch@ﬁi 1ﬁdaebs;t¢d) & then be

t he sub t nmethods,inclu Copt ot er ne
placed fiife JaigeuSIHEL T e oAU PR R A G ToRoAt g proderalply comprise
cellulodl rginicus, R tibialis, and Heterotennes aureus, as

wel | as terrrite speci es of the
Various materials can be used, if desired, to encase the toxicant-containing matrix. This

method for packaging the toxicant-containing matrix can also be used to create “dose-packs” that

precisely provide the appropriate amount of toxicant. “An effective amount” of the subject
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[0047]

[0048]

[0049]

famlies (and pest genera) Mastoterm tidae
(Mast ot ernes speci es), Hodoterm di dae
w@ 2evanzsrhot er nes, Zoot eri nopsi s speci es), PCT/US2005/005014
Rhi noterm ti dae (Coptoternmes, Heteroternes,
Reticul itermes, Psanmoternesl2 Pror hi not ennes,
Schedor hi not er nes species), Kalotermtidae
ecdystefréitl ypdi@hetan®s adinddteaiiey isCafficidnetol, malReicki irel/dFpsevent termite
. Kal oternmes, Marginjtennes species),  Serritermtidae,
feedingpftheratrygtyre @ aret beng Papheriedr mda, etigrtisormewrinalso distinguishes over

natural% %F%ﬁ%%?ﬂlé%g{%{’}gfﬁﬁé g?ﬁ?\l/f o%%%%ﬁ L%y ’an%igé :tﬂeég o:f that might be

croceroternes s

found il @satoFRp SindaffectivEiatiote? fR1Isisite coARbEANARS idEstiﬁ%@@li &%} natural or non-
and ot her pest species of termtes. Prefera !dy
orally agginigigeed gmounts of eqslypanerthptcassg the normal terguie melting prpsess.

. t ' 004 Th ject i ti .
SRR W GRS oy o
circum$t vk Afot! e givdh Cappliesion] bel ey WeriId/ A39R8 subfedt: iVeht®IH can be

_ No. 6,370,812, and U S. Patent No. 6,397,516. Sone _
adminigigisd/@nade available to Heragingjvwerke! tormites Ghpissent jiimgheutdsicant matrix) at a

Sj t hat i esi gned e e a nonjtori
concengfi ety i, 1RgBTRHREL o g b 0 AR PO R g o
below 1,800Fth UA100refRrd &6 cbRBerdthiBionPoN 1barthaat, 00layine.e Wakhede sample

.. toxicant-containing matrix fromthe environnment. The .
“ceilinggs rin aipd.ngmids, | eordr carabe idgterryinad vad dacdidss ey of thiei aencentrations
.-t he housi in.sugh a manner _sp they can be renoyed .
speciifl o ARl R Pt BB TE o o PR fRppLes cmbodiments
using halofshobiae &nd WepsndRigtinaha ST udBH §s 33500030Fpnabl e, non-
bi odegradabl e material . Preferably, once infested by
tAegain, theee are hevarieiiof ocihwdscadiapparsasessbatgrantbeyutiliveshtowpeattice the
. Jfrom.th oil .or fromthe station housin It is,.
subject PR LR Rror PR S A B HO R P bor ppisicppteol of a
particult 8gtPhésPihd @ivirOhAGtN St Fush apgiRafodsSiRN@be Ypatdd®to a person
nmoni toring device, a toxicant- containing matriX,

skilled inghis eitsking theiteagkidgsprevicked hereina foaerande, fdrgarishilatln ey’ species of

it g S S v b e S Bty
sealed Mt@fdeicﬁbéd/ino\ﬁ%t@/@oo@Q'H?%O%—_@lﬁé%@%l, a\{afw.sulfatem No. 6,857,223.

. r{aterl_als can be used, desired, to encase the
Bait stations wsang the suttjext oixmgniymanialso bEmisle net Hatttadtore” packaigisigenerally

and/or %&gﬁcoﬁ)ia)@gltés}%ﬁ{ggglh%i qﬁ@%ﬁn@éeﬁ?n@%ﬁ%ﬁb g%&?lﬁlg-cglﬁﬂose polymer
deliverp MA@ b WiCR03052376 ot US0X0(320180343 A 18 i @&bhitendHIBHAL can also be

of the subject J:\UF\ 412XCl
employeCh SpecribodihenCof theshbiet atventivh. 2805/ H 128 7Ratent Nos. 6,404,210;

PCT/ 05014 12 ecdysteroid toxicant can be

602,036,398 ¢ hat is sufficient to kill, make sick,
amds@jed 1BNEAEN nBRulbd @rmbRGHoMANA inik AFesH bHEbUhGre Rpes of MACS
area being protected. "An effective anmount™ al so

! ecdystiraitl$ (agdianhlegs) dvgather mathu cainbinaticusand mixtiree béibiwed more types of
very | | evel s of the ecdysone or_ anal og thereo .

31 (3o hurop and Res o G GramoIah FRERPGRdtFyBe Bfgrpore) actve

ingredibiRts (AL N0k theCRABfEChv&RIbIRHRA it L ba9Mn TS @MA or PRSI at exactly

or non-
the same time. The subject invention includes sequential administration of at least one of the Als

followed by, in an effective time period to allow for the enhanced action of the subject invention,

administration of at least one of the other class of Als. For example, the MAC could be provided
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[0050]

[0051]

[0052]

[0053]

orally adm ni stered anmobunts of ecdysone that cause the
normal termte nolting process. [0047] Dependi ng on

wao b@saAS7and CSI used (or if a CSI is used) anPCDOS100&005014
totality of circunstances for a given application,
the ecdysteroid of the subjeld invention can be
adm ni stered/ nade avail able to foragi ng worker

first. At@héddsRed {iing (i es@nple, WheM suffiedchCait haRtlpied tatlléw molting to be
concentration of |ess than 10,000u§§n1 at  or bel ow

inititiated ¢ Plraoukt ther bpprewidsl. (B Ephyoudmalsabe providss) @it (to allow for

.

csperby M1 o B S B AR RS SBLRH: RB Sl i g e
be proGidbP{fBr exfah@, %0 ANt DBRRE VA BEbvINSIfdr RehMARd RNY / 88ntrol of the
the concentrations specitically exenmplified herein.

termitesy rFaglomssurleas timimgehddosagecambeontinized nceadige td the subject invention

(tor xR TEILS eolE BB RAb 08 AR P B Sl B B bAE isprsa
through & BlonyodndBé RREls and apparatuses that can be

utilized to practice the subject invention. The
preci se met hods and appar atuses can be sel ected for

optimal, control ..of.a articul ar .target st. .and

R Pl Spteichy. DR ) fmtislifon ah o Fans efered to o
cited h8RBAFERcorpBrafed Sy 2R endih khe@fediflety b Thetiktent Ble)drd f inconsistent

~ teachings provided herein. For exanple, for

with theaxplicieaohings'of this speefi¢adionof termtes, a toxicant of

t he subject invention can be sel ected accordi ngly and

used in the hernetically sealed baits described in WD

q?lﬂlg%ﬁ‘%oﬁ' e ernpRO B 1HdGB% fbcedes BrSraditRt eMovention. These

6,857,223. Balit stations using the subject toxicants
examptsashaild ooblee cadbuedbpe litating. adlli peetentages araby e®ight and all solvent

. eneral | and/ or specifjcall by using the
m1xturé EPOTHORE Erehyd odus & ]e‘?é'f‘ ﬂﬁ%’ﬁ?’@g%\ﬂtﬂgnon- cel l ul ose
pol ynmer delivery devices of WD 03/092376 and
US- 2003- 0180343-Al. Electronic nonitoring can al so be
Exampderpi- Byoobol for Semingomblysineeo subtafrartche tegniijes etd deteranhingthe effects
ee e.g. U S. Patent Nos. 6,404,210; 6,052,066; and
, 815, 090. [0049] The subject invention includes
C .
P B o R of Lo ks il R ffipes and

were heldribitrdibopateryenn @6 X1TIardG9I9E 200 RIDbefbT et Padaioal grade ecdysone
CSls (both hexaf] upuron and novi fl unmuron,

was digggROITUPCB RN EbBE 1. 1D d (et ORBrogyh spbeians by serial dilution.

Menaf SR R0L2, dpBh ) w08 SNSRI LR, B ARE b ot

(0.2 ml) ivaepipdied oditddf Batm-dineedied Whathdae N ¢ Silisespupenfiitad into 5-cm-diameter
adm nistration of at | east one of the Als foll owed

glass Pgiy1 dighes gpd gllaveed tovey appiste ernight-t o al | ow for the
- [ f | & [ j -
RS BBl R SRS By, e s o
soldierAbiSR. fleoipesorahifpk €oldidre AV /@il ghibewhidhwiéethtroduced into each Petri’
. J:\VUF\ 412XC1 PCT\ Spec\ UF-412XC1. doc/ DNB/ ehm WD )
dish afpeypapyigeung thepityrumpon syithosd 1 midpienized walgr. Fle cach species, two
[ ' oI e Lclent i -
subsm%%c’aspeéglg oi %15]% (foé(\%{l?rso ﬁft%?églés%fi 6)\%'2 ggncseﬂtrgﬁgﬂ gt HlABe t}ﬁ‘%xpenmental
units. The bioassay units was held at 26 + 1°C. Observation was made daily for 12 days.

et

thereo

Termites showing symptoms of incomplete molting were counted, and dead termites were

removed from each unit. Because affected termites did not recover, they were included in
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[0054]

inititiated), the CSI could then be provided. The CSI
could al so be provided first (to allow for
walc@perserrent in the colony, for exanple). ThePCT/US2005/005014

MAC/ ecdyst er oi d/ ecdysteroid anal og could then be

provi ded (for exanple, to ini4iate nolting and to

provi de for enhanced kill / control of the termtes).
mortaftp@hial SF&kabh @Sathidit REk SeeissQvadinsah, Bfta @kfd@htzt%ﬁmtes showing

according to the subject invention (for exanple, to
symptasps efgrcasmiete gloligng efility emong eangenirationk @trm‘e?@y were arcsme-root

transfol%?qs B Ea}gg«%?ead&f)ltggb%f i}hs?saolf Vp?té{]argg%'l ?&th\?@at fcant <{j fferences (o=
0.05) aﬁ{o%g'céﬁ&ﬁaémﬁ@%r& hl%%%usmlgyegléleé’stt L Hﬁic%ﬁﬂ‘ (ﬁff%l%ﬂcé&SD) test

or cited herein are iIncorporated by reference
(SAS Inhigirte 1©89).rety to the extent they are not inconsistent
with the explicit teachings of this specification.
[0051] Follow ng are exanples that illustrate
Examp?é 9GRS of BEdiRE BGHAGIANY shiBRriaf¥ichRles ThESE
exanpl es shoul d nhot be construed as mting. Al
pﬂquﬂmha@éshyperecdwommgdlﬁcoanpﬂew moltirigyemdre avidentif@ both termite
portions are by vol une unl ess otherw se noted.
species ig Xpogure tqopg%yéglaﬁ att P0G pem (;Ealélgalg eﬁ:,féertaé)prommately 7 days of
exposﬁﬁlgt)ﬁ'é?é}g‘}g%gsz}lﬁf?e r&rrtlﬁfé Elg%l‘rigé’ g{)ﬁtfég?glatt?%gﬁnﬁ% n‘fﬁléte molting. The
symptaand oeieesimilac bo ﬁfos@exﬁdsedrmsalwshlam(.hyﬁthefsisaiﬂu}bﬁ& &ﬁﬂaﬂumuron as

re held in the |aboratory at 26 1 C and 98 2% RH
reportegdpowet aeeiratsfAy Dapr ta?saeéS@aa‘}/ﬁeWéarv\a}a@olamtgr@nm Liegidoptera

when th‘afeB%ﬂﬁl ecﬁ o‘ﬁ@td ftg ag'l?ere]dea]tﬁ oc%ﬁ? ﬁgﬂgqr&gg > 1B ar I1n1t1a’£ed but

ol utions ut1on T ons
not terminatédl (ﬂi}lﬁdl‘éll}t eﬂ‘&’r 99 edltas 1$Jthbfc@ﬂi§t ﬁ!ﬂ:oﬁ@ ﬁh‘[eQiuSh ifcagiplete molting
concentration sol ution pi petted onto

Symptaze W OB RS fEam YN eR h TStIfHﬂ? Plélg tb%ﬁﬁéaauwdtttYe(aSLShthth CSIs,
termitesﬁ'l%m a?zg?tlrﬁ{lblte(all %‘?& { 8%%5&@@&&} %%d ngéuraq\’\ﬁgltm undgr a pre-set

e overnl paper Sseérve

blologlasl sbhl@lutee IWith Clﬁ:&acﬂjmde Sﬁkbl%ﬁﬁa zfsQIeséth%ﬁtlis{ t}f1$ &ﬁ)ehﬁ{di’ﬂ‘ i &nites were
pl us one soldier for flavipes or three soldiers

artlﬁcmlbw induceddp pEyaHUE mmne hvnmvé aj smsfmsaﬁ% &ynmmﬂtl@nezms is the reason

why ’chg> %01&113 og é’l.%g n ferte V\gﬁl %}gpe P(gtéag{geﬁ i epCéi nse%‘ﬁ%) man in CSIs (4-8

weeks)S U&gﬂimhlﬁsm&aﬂhle@ fat U rdeg Wb QB cRSe MRS otts edmspecies exposed to
concentration for a total of 72 experinmental units.

ecdysomp at b} QarpsaTable Ds Withs Ingedpraportion of R flavines shewingsymptoms of
hypere ome %ASYH,%}? " 06@ 1%(2%%11& a%a%{r?c tl‘ggd %@131“%3%{%? %%19 g)risposed to
100—pp‘ﬂ€écﬂysdrﬁ @y&%oﬁ&iwlﬁgﬁﬁraﬂyllbss rB@ﬁ)ﬂbﬁS’e tfdReten R. flavipes, but with
termtes did not recover, they were included in
ecdysoy; thisrppearxt® bethy 18§56\ UF- 412XC1. doc/ DNB/ ehm WO
2005/ 079572 PCT/ US2005/ 005014 14 nortality data. For
each treatnent and species conbi nati on, mean percent
termtes show ng
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[0055]

[0056]

[0057]

synptons of inconplete nolting and nortality anong
concentrations at 12 day were arcsine-root

wao e@ssferned and subjected to the anal ysis of RPEr/US2908005014
(ANOVA). Significant differences (a = 0.05) anong
concentrations were separatéd using Fisher's |east
significant difference (LSD) test (SAS Institute

Tableld 3 cenEtaiRbCoxBibitifemUbhpl &t ﬂ&@@g (mseym@meﬁaﬁ@ (+ SE) of R.
favip Suamdl e[{g@)’g%?ﬁﬁée{ﬂ?} if%a“{ll g;S]aIrIUI t ng) vver € e, for ‘
Concers%l}éﬁ T er i o b]Tél a'l‘éf’é N?f F‘Jhl}g . Ce to ‘%\{Mgﬁﬁﬁt i

D l, ;. .
exposure 0.80 9.0 i t é)s,O(e;tlﬂ Bz ed t fo4
0.1 position @oextoddOkhe i ric@hid (GO@ nol tOJ®Q+0'B@a synﬂ)ﬂ@nﬁl 22a
1 were simpap+igoahose @xPIsEO0d O theoghia)'oc)a synt ha9iis0.752a
o Lo ]?:cto[]@.o Afaumur j7?-323 £Port 8dp @f 1131655
o Senel{rerlpl s, or dhe Shper e ELR vahos00- 0005
1000ecdvsone2b§%|1§tl§b ym&r :etp?a%ﬁ omLQQOthr()aPqupn%Mﬁﬁ 55b
Meangrofithin @¢cduinn ifdlicxteddbylihié sarnolettee brs A ki fidnty diffdrentée. = 0.05;
ANOWA. [SA@Q}%};{;J@?EHIQQ%I)S the only second tinme such

inconplete nolting synptomwas recorded fromtermtes
(the first tinme being those caused by CSIs). Wth
CSl's, termte mol ting was inhibited after ecdysone
pr e- set
Sone tq subter NE7 trmltes,anddeterrmmng

theeff&%stﬁéllegpd in th| S experl ment , termtes wer e
artitficially induced to prerrature nol ting wthout a

S&Odqucsa‘yactdylscmens aaecdysoncl biyprodsctt %Chmabgradtwa&hvﬂmxyecdysone
lete noltin appear faster

(20E) %%lan‘g]tg ged( aﬁldldggg nglP he same aan S (33 .-vgas RSP, as disCussed above in
| g recorded for
Exampgo?' th{léel%%“%Sea%;%egéln&d lgi%‘%g%l%lﬂg)é’é%ﬁd g)/%one at >100 ppm
(Table 1), with a large proportion of R flavipes
yper ecdysonl sm Sur pri si. nI Y,
Resulisof feeds Texvesdysqng to subterrancan termute 2xposed
I
S%nm oF @feg%%gfﬁsw%erg \??%ﬁ@?pggagtﬁ Ef%&‘% ?eélé’s 8% Sxposure to
20E at e;I)OQ ppm, (Table 31) apiieaapproxdnieelylvelaye v exgmsuid, sddkt tAXE exhibited
PCT\ Spec\ UF-412XC1. doc/ DNB/ ehrp WO 2005/ 079572
the ﬁeqvfesm%%@em e ipgomplste nolting ag dicusset gpessin Example 2. As
i ! y (
i RV Pk RGP S S gEn s iy
S{pdficamn niootabt!yd&;as caeerde@finneRt laties axBosedmomdiOgpm 20E, with 100%

mortal¥y Ep5as RpOSHLO AL G CI5e B Cop0as 60y 5o gaParstie o 208
than R.g’l 8@% ,%hg\glngg %Z) mgrt}ht9 al Q,OO@ pBQfa I@o&@hal&s,qgﬁﬂg o? chysone and

20E were much superior than that for halofenozide, which caused only 50% mortality for C.

Sformosanus at 10,000 ppm when tested under similar condition (Monteagudo and Su 2002).
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[0058]

1 0.00 0.00a 0.00 O0.00a 0.00 O0.00a 1.19 0.75a 10

0.00 0.00a 2.38 2.38a 0.00 0.00a 11.31 6.55a 100
wWO208/0763700a 8.33 5.95a 60.26 18.06b 100. 00 POT/081905/005014

1,000 21.80 14.10b 3.57 2.26a 100.00 0.00c 93.45

6.55b Means within a col und®fol | owed by the sane

letter are not significantly different (a = 0.05;

TaiNEVA el BASeHAREd dxiiitid@8RbhpldabRing (3 SE) Bh@tmeetalityf(@SE) of
R. &5 B ORIk D% Yeer Y S aae eiﬁbsﬁfé% SILIRARB b &:sBhd. €S
Corg:' 1d %}fﬂlﬂ&l gl o%éerﬂﬁlg{% M‘aftfn thereof | UU5§0|M01F11

cd sone bypr.oduct
(p cir ade_20-_hA} n,{n onsg 0 A IRE 7 s

0 in the saﬁé)%ﬁrﬂ@tas as0-ABs ®e%y onnel. 2%1§ Oaﬁ@cussQeéO“L 0.60a
0.labove in OBEHPIOal. TOOOeeEWL s ar®opt-dsedat ed 1i TP + A& 5ab
1 follow ngoeyprpl®a Exaopbe tooa Resw.06+a@f0daeedig2 + 9.42bc
R AL
10 O + 5 43¢
ermte spacies at - 00§
1,000rapl e 11 Y09 86490 annr%@x]iérﬁhéﬁ% 7 Q0 £0.90en 0 Ar‘@+3 62d
MesRiwithiannohasn éxlbived ecthetshine Tgtee kkemdt et gnp)ﬁ)rsalntly diffates (o =

00§0ANOQ/AEB§QD‘M1§{&1%'I999])”9, as di scussed above in
Exanpl e As wth ecdysone, 20E al so caused
i nconplete nolting at a faster rate than CSl's. [0057]
A q; D ¢ lekpid 3 he mpinen WlthChltln

| r Lty : .
- HOTKPANS INOVILL RUION ) 2 steght ne Choice Tests with

Eastem‘”@ﬁ)tér%éaﬂ?@'ﬂ (ESTEO 20E than R flavipes, show ng

o nor y at 1,000 ppm Nonethel ess, results
dmlmdmﬂmmmnmlza@semd laborhtogutviats that determingrbthe fwvivorship,
hal of enozi de, whi ch caused onl

and focq Qe TerodES | SH5190, UOTBPTAIFGAIEES L NeH gt ekl ajpes (ollar) in
oral 1ng%%ﬁk8§5&1'09:\@ é&%’\? QlBgéglg %1% B?gsﬁ%]@%a%sgocé?%%%cgﬂa 2hhate the potential

add1t1v8€§ﬁieh§ﬂﬁ%fe@&ﬁﬁﬂlo farfozidebevakious Rerceetmnatidney wheresombined with the

exhi b|t|ng inconplete nolting ( SE) and nortality (
chitin sypihegs inhgpitors Bex Ué%lc’@lo‘fl PWP]E%’anus after 12-day

TR O SoRUPAAn CORRRA 8, i o

feedind testrsantidudted fd @nmpes fe@dmfgarespnnmmthresﬁltami 0ortalityddased by
0.00, 0.00a_1.28 0.8]1 a 0,6
vanouqyog@ln@log@gf tpcgmca](grg@feaﬁl@offggm@e zyfgg exa%u%m%@? ggat@fb%n fiter

paper (QCer%e cgrr%p)a et agpag%s L0nstded & BaPound plastic containers

connected by a 7-cm long piece of 2.5-mm diameter (ID) tygon tubing. A known number of
termite workers were introduced into a central harborage chamber (5.5 cm round container
with ventilated lid) containing a vermiculite/sand/water mixture of ca. 1:1:1. The central
harborage chamber was connected by the tygon tubing to the bait foraging chamber (without
sand/vermiculite matrix) containing the paired feeding choices.

ESTs were given the choice to feed between untreated blocks of southern yellow pine (SYP)
and treated filter paper. Halofenozide was tested individually at concentrations of 1250, 2500,
and 5000 ppm. Hexaflumuron was tested at 5000 ppm, and also combined with each of the
aforementioned concentrations of halofenozide. For comparative purposes, technical grade

noviflumuron were also tested at 5000 ppm. After twelve days, all treatments were removed,
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[0059]

10 0.00 0.00a 0.00 0.00a 0.64 0.64a 3.57 2.26abc
100 3.85 1.40ab 2.38 1.19a 76.19 11.28b 11.90
WG 2003079512 000 7. 69 3.29b 26.19 6.09b 100. 00 POI/002005/005014
74.40 3.62d Means within a_colum followed by the
sane letter are not signifiddntly different (a =
0.05; ANOVA [SAS Institute 1999]). Exanple 5 -
oven-dridilid weighsdf fertnsuingttion. MACT parse stas plaged Hedlldfi eassryiudiss that were

held fof FRSRAFY DR GFSarh NS IR PR e FRRTE % Reenlisle. Thos
s Tl BN YRS AT, A s

replicated falr $infeb atithdeéX texrmiteepertriglicaus. vi vor shi p,  and f eedi ng
response of eastern subterranean te m.t es

ﬁ&l“usb@.wc% CHBT A WPB%EO%W qrapeytrp ee%‘P&FeSf’W&SiR glpfreatments on
filter pape %‘?’5 ”fagﬁ% lgl)\ém\é?mﬁ Q{ E&I?éllt%l ?&Eﬁﬁl%o‘%ﬂlﬁmﬁ'bﬁ@aused significantly

greater @ﬁwaby eh SYOEppishalefoabiide bs 5000-pamdicaafiaiden(adter 26 days, while
vari ous concentrati onsél when conbined with the chitin

5000-pryheledaioside i Bl g fisambiagte ehifasiovs thama 0P pamfegallumuron. The
combi I g’lg ?f%@r% 1 'h%%)f g?ﬁﬁggg éjﬁ@d) ég&?}%ea%ﬁlﬁtﬁ%gg?gegg%gﬁﬁcanﬂy lower

level oi%ﬂlﬁﬁﬂ&tslﬁﬁ wien @ofmsTed fo&&&bﬁ@ed‘tﬁﬁﬁﬁzﬂ&ﬁe aNidréoe st thearvinbination of
nortality caused by various conbinations of technical

halofengride & Ieahibmewen e s linayhraqunipdhe tevekafedficry PrOvided by 5000
ppm nog}fafplf}%&? N gﬂlealt 11%[1%5?%1{1 ﬁ&afﬁl&ﬁﬁgﬁwgtﬁéc&g’ ?ﬁée%ﬂatlons of

roun ers connec

halofenb@idd dfil ®E Ea1Ré si %1155(5&3111;19 ealfeRiced effich)y dwey 6000 piah hekaflimuron alone.
known nunber termte workers were introduced into

See Figare énwhlah gf@@hll@@llé(gﬂu&iwmﬁ@&a fremslabis Hbund cont ai ner

Table - S A A i e BRPEYY Cpnyumpiop and Resultant

Survivessiip af ESTimela: Losts Batween Hatreateth e YPeapdrhyeatetblPy gon
tubing to the balt fgrcagsuged hajrbNo. Surmmmtso
sand/vermculite rmhﬁ'blxiz day¥ ai n! naftereopiiys ed |f eedi ng

Chmc@ho' ces. ESTs wef e (e& 2 gmq)lchm qmgag:ﬁ SENNPEtWeg Burviving

Aceto“%'ggﬁtg%}ﬁl IUIt :?Kbape%zigir [ﬁ; A ye agﬂm&”%eé%g) T 820

NOVlf@@IMOlePr\(5QQQ)<afI Jrru}@W\'ﬁ?s@i%st ed 2088530/ 2pm |and 100
vs. SYAl so _conbined with dadh &f/lhe | af or enent i oned
HexaftomopenFP 500N s of hal.20 er2od ale. | FoB2donpdBaci ve 65.0
vs. SYQur poses, technical ogpgads.55movi {1 unuron were aljso
Haloférﬁr%hﬁdﬁP?ggO@(gUU ppm 9°5‘3t:@114t1\&e| VE day3s 1ay g Ur egt ment 46.5
rere \Uﬂ 6»;[_%

)

vs. SY B T aau, 1AITEIESA L oo

IR '-l-J.L/\ul IIIII I { IF
HalOfW}‘C@%?dggg@OSOl ;;2;’7%\/ 2%] % d, a ’éﬁéﬁ 5; 4 flor  67°
vs. S\dbhnsunption. Fil S —ac—edq—n—al—l——m—eas-say————
Halofensizide HPHAZ5Qer e TS 05 +339a 45.00+2.04 a 90.0
vs. SYP 9.49+2.57a
Hex (5000) + Halo FP (5000) 13.92+1.53a 11.25+3.75¢ 22.5
vs. SYP 645+220b
Hex (5000) + Halo FP (2500) 13.06£2.58 a 26.25+2.56 cd 52.5
vs. SYP 13.27+243D
Hex (5000) +Halo FP (1250) 21.53+532a 27.25+6.65cd 54.5
vs. SYP 597+344 a

;Each choice test replicated four times (50 termites/rep)
'Within each choice test, pairs followed by the same letter are not significantly different (LSD; p>0.10)
‘Means followed by the same letter are not significantly different (LSD; p > 0.10)
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[0060]

[0061]

hel d for fourteen nore days. Surviving ternmtes were

then counted in each replicate. Thus, survival was
weowshes7at 26 days after initial exposure to PEEUS2005/005014

toxi cant. Each treatnment was replicated four tines

with 50 termites per replical& [0059] EST showed

either significantly positive or neutral feeding

response to all treatnments on filter paper (FP)

(Table 111). le treatnments, 5000-ppm _
rbestHE el F@a@@@dg ajt Gests Halofenopidesy Eaf'éﬁm@%mncé@pandardpalred

choicettP?@ing g%? s Bé n[ha%&ﬁg %Eg%cg% ede%nt%gﬁg flge%g};r g&%@fc%ff&'ﬁ&e‘aﬁto compare

feeding r&dpiohéec ant féﬁul”m{t&n@fftility aehged byt Meatoud RBthbiiitlons of technical grade
hexaf | umuron. The conbinati on of 5000 ppm

halofenpidsy mfbm\dﬂumum@eqipﬁhm éiltsr pepan(enetangusoaiprhy EST were given the

chowe% g&gibee a‘%netqul Lélltrte%e/éﬁ Ii)tloc‘llg ﬁseout?hegsl gzé XO\X B2 Zgglgy\@m{] 1ﬁeeated filter paper.

Halofeﬁ@ﬁiab RAd hoviflurb@lvefeazd drtividhaKadtlcentindatid@sof 5000 ppm. Five
significantly equal to the level of efficacy provided

thousapd, pmo@OOerﬁmwﬂanmasmtesthéan eombinaiiery wiibdas0, 2500, or

so00 RSBl R Ben b et B FEARARO T bR Erignet.pren-dricd, nd

weighe®lf flolr EREYmPYieHh. ngsmmﬁﬂfabﬁﬁw ShodfRAGIron %le’ﬁh%léﬁﬁtes were
3, which graghl cally illustrates data from Tabl

also coug‘gﬁdgn pagh re aftenendinl 4days lob fasdong daclrrsatment was replicated four
tlmeségﬁ:gﬁ eatlt\/e Crons§ t| on and Resultant Survivorship of
ﬁrEHSFE’S FRLTC%Bet ween Untreated SYP and Treat ed

FImi® tCRASTRA MOt 1, Bk Wi PS4 %gﬁcﬁ{ttrgfelﬂa &1 R b treatment,
26 days Choi ces (I\/lean SEM b Yo Sur vi vi ng

althoughc@reonwagomeroiallyesg aCG@ptanqe 6@Pawrm 5000—p14m491qib1®1216C(Table IV).

After %;(ﬁg 4’[5 ngt)%e%o y585§9(§ g)pgbrl}g\\/l f | irah, g&‘c&': geg y%g)rg ldﬁg hlghly significant
efﬁcacggéﬁfyl mrsﬁﬂfl‘lf:d:fsﬁlgpomle %ﬁlg?é)trea%mgﬁt &f S6b0ppre hﬂﬁf&ﬁmde was also
.0 3.55 Hal of enozi de (5000) 9.

causing sighifgagi3mpact on, ®8V1d012$51p51fter/%7 d#g¥PHbave98t, the aBéitian ofhalofenoz1de

to nov1§alimglfr§€ ggﬂe%%giz@ypb ?O}%ejdg? g&%ﬁt}yéyg%zg%hgg eé%crail@ nglfn ‘316 two lowest
concen%ﬁtlgﬁs oﬁqﬁo%eﬁ‘oﬂée Reretadde® 4T 5h fso Uéseel??? apRicafly o ﬁgﬁ?e 4. The
Y Halo FP (5000) 13 92 & 11,95

most effeﬁﬁwe cmbﬁlatlon was 5000 ppm noviflumuron + 2500 ppm halofen021de which
caused significantly greater efficacy than either 5000 ppm of noviflumuron or halofenozide tested

alone,
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[0062]

[0063]

vs. SYP 6.45 2.20 b Hex (5000) + Halo FP (2500) 13.06
2.58 a 26.25 2.56 cd 52.5 vs. SYP 13.27 2.43 b Hex

W@ 28079572 Hal o FP (1250) 21.53 + 5.32 a 27. 25 P@I/652008005014
54.5 wvs. SYP 5.97 + 3.44 a Each choice test
replicated four tines (50 tedflites/rep) "Wthin each
choice test, pairs followed by the sane |etter are not

Tabl6 1N NG Akdyortlt (H26nszidd Boit: ComphrdiBle C&Nﬁﬂl@ﬁon and Resultant
Survi{ ShipVIEDY i BRoie8TBsth BEfRlen@Tifrdafia SR d TRafk!Irp.

drerermt \mw

PCT\ Spec\ UF- 412X0 | doBEsEramedno 38% WyieysiS0

_PCT/ US2005/ 005014 éda‘ré #2alten bt dd¥Sreqdi ng
Choignyi t Test. Hal ofen (Migan A& SEM) dar o Surviving

AcetgnaiCoemrol &FPoi ce feedl ngSJSGsi?,.UJSang t h43.3a8.61e4 hods  87.5
vs. SYRscri bed in Test #1 viaps cqrpiust ed to conpare fleedi ng

NoviflEehSEr oy esul tant4BRLIADH LY ‘3%531?5693’5 q! QUS 270
vs. SP nbl nat| ns of technlé: iqr@d@ hal of enozi de and

anaot A~

Halo A T UDY ere | gi 0d2PhE e 8hol ce o Focl betleen H-5

vs. SYRt reat ed bl ocks oft sdnhEd?h&l | gw pine (SYP) and

Novi (088) edHalp|RPe(50p@per . 7.k dildnmzi de 8:A0 =¥ ¢d unur on 17.0
vs. SYBre tested indivi duald.56ad.2omcentrati ons of 5000

Novi p§o00) F N&lo FEh@geand pmng 200G-ppm ngwokt 800don was 6.0
VS. Sgaj)so tested in conbi naf9pnowigh 1250, 2500, or 5000

dlove)n Ij‘ §5 1438 @S” ayﬁﬂsfacid.%&?a‘ et S5

RS+ wv\fi R Dnr\f\nrn n]f %i rab\ r~| ar\tl\llf\l r\F

EaChrfé‘WGIel tephiPRlicatask four {mey(0dermiiesdentr e  al so counted in
Wltfemmhr@plqeé%ﬂt,@aaﬁ fadfowsdiby theisasensttertard mos signigicartbyshifferent (LSD;
p>O0tlfpat ment was replicated four tinmes with 50 termtes
‘MeafebllbeRdigahe sachO Mt arSinot Sighificantyedifetent (IIBIT;g5+ 040)
there was no significant repellency noted for any
treatnment, although there was nunercially |ess
auemayc Repfltske these btuBiee (adigate that b eombindéor( Jtdtaladenozide plus a
CSI inil;p\g%mgie%f@}aﬁéus& lg%/\ftra:g rat &gﬁ/[ gﬁ%}sﬁqﬂ?ﬁ?g% eit 121?’[}!/1'3%3 serc%rc]ide alone.
The m{gﬁE‘ﬂ It Rdl&FenBbive \é@ﬁéﬁé@)gea@ 1eh Qeirﬁnﬁeﬁwm&aﬂaﬁmmn although a
- ppm hal of enozi de was al so causing significant
boost inngpaed ofractivity imas raddoi semfn eomBihatiay svithHowethemyronh d*‘or 5000-ppm

N PN N LTI S
additiveBTIcD wife o afRNCERkEALYRRARIorRAUOFABRA S EIR. 1250 ppm)

ded. This can dl so be seen graphically in Figure 4
enhanCEﬂ 600 Gappin edviifamies withib il 4 deyso Whidshabgo®zpiemight have atendencyto

oviflumuron.+ 2 hal of en whi ch caus
cause RGP @R, Py eGREaPEY MOFF PRBY N F ROt RO g Hgiguron alore,
signifiSnPRPIHEPH R obBaN 04 8Pyt &RELEn of halofenozide in this study.

Example 6 - Additive Effect of the MAC Insecticide Halofenozide when Combined with

Noviflumuron and Tested in Forced Feeding Tests with Amitermes wheeleri.

This Example summarize a laboratory trial that determined the survivorship, and feeding
response of Amitermes wheeleri in oral ingestion choice tests with halofenozide, noviflumuron

and combination of the two active ingredients. Amitemres wheeleri is in the termite family
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[0064]

al one. J:\UF\ 412XC1l PCT\ Spec\ UF-412XCl . doc/ DNB/ ehm WO
2005/ 079572 PCT/ US2005/ 005014 19 Table IV.
wewsorasmur on + Hal of enozi de Test: Conpar at i vePCT/US2005/005014
Consunption and Resultant Survivorship of EST in
Choi ce Tests Between Untreat @8 SYP and Treated FP. nyg
consuned No. Survivors/50 after 14 days after 14 days
(T erm@indziey; ethi(:lMEam difSEd)thel{shmatiorStHdh 'thé/eBtarn isvbtayancha e¢rorite (family

Contr FP 25, a 43.75::L 3.61 a 87.5 vs. SYP
Rhm%eni’stl&f) NS‘%‘YaF’i‘HJﬁ‘gr on FP (5000) 14.58 2.20 a

L3 SR T o oD, by L S v

ingredBer®Streade®dn puridbad ceﬁlﬁﬁﬁ&)bait ’tha msﬂ:dﬁpé.l‘éﬁﬁ&)as Thedsamelas Iht described
8.50 5.44 cd 17.0 vs. 52 a Novi (5000) +
in Exygpls SepNpyidlygiuren pas t%t%ts%ﬂ@ @@t 3 Sé)O@tPPEP gongentyationgyl also in

combﬁlxatz A}?\g?th é&%@p@%‘%alééﬂgﬂhe @Eﬁﬂig%lg@aéﬂéoglg%}e& %%IVI@%Y&%S were

also cbestbd beps dawt atbrfinitial &xpyetre(tb@hd Rxxivahe SNoeiflumay¥r fediced termite
each choice test, pairs followed by the sanme letter
SWIVQFS@%& halfgwhen @aﬁlpﬁvdomfﬂlértémk certryl.  Poweygerg ¢le combination of

110V1f1SI MERT Canaltlc&éﬁ%z &%’ ca enc% ?@?}%gﬂ?%}ﬁ&b%ﬁ &Fgg%gi hat halofenozide can

enhan&theRpyed d}wﬂd:atcg‘r fof CShiasetisidesli es i ndicate that the
conmbi nati on of hal ofenozide plus a CSI insecticide
can cause enhanced activity when conpared to either
type of insecticide alone. The inpact of hal ofenozide

Tablg) h%é?ﬂ%ﬁﬁﬁégsﬁaioﬁe@ﬁ@@dﬁé? CEmPHAYC (ABSERIRHPIBE
R esujtantonpivaestinoef 4uiermes vileplamin Sarcep dieediog Bap diests.

hexaf | umuron, a concent r aNopSuBfiv&x@30- ppm hal of enozi|de

Treat@enfeeded to cause signifigRps dysi ti veyeSangbing
BlanP'Celld ﬁgiaq@ys TOWET COMCENTT gLt ons of [har of gpoZr d
Cellulésic - Bait - with” 3000 ppm 12 43
noviflumuron

Cellulosic Bait with 5000 ppm 0 0
noviflumuron + 5000 ppm

halofenozide
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enhanced 5000- ppm novi flunuron within 14 days. Wile
hal of enozi de m ght have a tendency to cause |ess
waewspreance of termte bait when conpared to PCT/US2005/005014

hexaf | unmuron or novi flumuron al one, significant

repel I ency was not observed 2or any concentration of

hal of enozide in this study. Exanple 6 - Additive

Ef fect of the MAC | nsectRefettacédal of enozi de when

Conmbi ned with Noviflumuron and Tested in Forced

Feedi ng Tests with Amternes wheeleri. [0063] This

oL PRI 5R SHRATH A LBl eSS

wheel eri in oral ingestion choice tests W|th

Darvab 3B 9 £ PeIgA¢ M.V Th WDiA)K. BidssCQKI Dawieg 0992 hbetelMpmental
active ingredients., Amtenres wheeleri is in the
td&istiiteacesaim differept ingpatprgexegaused by an ecdysteroid agonist, RH 5849. J.

\ UE- / DNB/ ehm WO 2005/ 079572
p@ﬁfﬁ%&%@@ Og%éﬁnf 2gg&(Term tidae), which is a
different classification than the eastern subterranean

DhadihB4, TS, G RidarlsoRN& e I1E, 1998 NeshiavdttitideswathRt éysteroidal and
[00641 A forced feedi ng test was conducted to conpare
nioveld hoymeag seliviby Anfs Beeninteel. ¢a: 54mft%di ent s

treated on purified cellulosic bait. The test

BP0 GRS JEPE Pe yB AR icon

§pedth). adddddhiolepy2al ®R216 Conbi nation w th 5000- ppm
HaI of enozi de. Bl ank bait was al so tested. Surviving

ermtes were also counted at 28 days after i ni Lr‘ﬁ%
Hrdy,e,lx BOZach of freereids eRmTmiRe ¢nd PenAYPERY: reek ddy mth GAnge TUSSI

Vdonolrﬁgbé)%!l& T@J{f when conpared to the bl ank

com 0 ver he conbi nati on of noviflunmuron and

hal of enozi de caused 100% kil |, which agai n suggests
Hrdy,Th&tJ, Kiedéle oz BdBeﬁaGpmaﬂM@lﬁ};&rﬂﬂIﬁs sqiéiert imfuced by joaenile hormone

for CSI insecticides. Table V. Hexaflumuron +

Henlalieasei the toraie. Ratiswhyarmaasiiyaf g ristionensén Isretes Soc. 19: 105-109.

Resul tant Survivorship of Ami ternes wheeleri in Forced

L, PP 53 ol LRy SR e vor

CatddiISesigo: Ba#9-b63M t h 5000 ppm 12 43 novi fl unmuron
Cellulosic Bait with 5000 ppm O O noviflumuron + 5000
ppm hal of enozi de

Liischer, M. & P. Karlson. 1958. Experimentelle auslésung von hiutungen bei der termite

Kualotermes flavicollis (Fabr.). J. Insect Physiol. 1: 341-345.

Monteagudo, E., and N.-Y. Su. 2002. Evaluation of halofenozide as a bait toxicant against
eastern subterranean termite (Isoptera: Rhinotermitidae). Annual Mtng. Entomol. Soc.

America, Ft. Lauderdale, FL. Nov. 17 -20.
Nation, J. L. 2002. Insect Physiology and Biochemistry. CRC Press, Boca Raton, FL.

Raina, A. K., Y. I. Park & Z. Hruska. 2003. Ecdysone agonist halofenozide affects corpora
allata and reproductive physiology of the Formosan subterranean termite, Coptotermes

formosanus. J. Insect Physiol. 49: 677-683.
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P98, A methpdipoprosasting raﬁaﬁai%ﬁomewwé damags oyherein said method
compn%sﬁ]g%éf?@?ﬁ %ggcdggtgﬁoé@ Ff‘qc e ét?sg ’{o& Q{% c?'f %gd ggjse{ﬁncgn% a chitin synthesis
inhibithletsl saitbtednitds-fdBingWtomon, E. 0. 1971. The | nsect

Soci eties. Bel knap Press, Canbridge, MA. Wng, K D.,

R A Slawecki & G R Carlson. 1988. RH 5849, a

PErt i ghoBFARRLS 031 L B B oo

PCT\ Spec\ UF- 412XC1. doc/ DNB/ ehm WD 2005/ 079572

PCT/ US2005/ 005014 23 Clains 1. A conposition for

cbnt r ofhg pempesitian ek claarleWhersiy spid @FPEE%‘?GF lesing compound is an
ecdystero rises a nolt-accelerating conpound and a chitin

sSynthesis inhibitor. 2. A method for protecting an

area fromtermte danmage wherein said nethod

conprises providing an ecdysteroid to termtes for

|5wgestT]@m compebitinroof eleiy lawberel spid yralhacgeleratinghomnragpd is an
cdvst Obﬁﬁ termtesfor i ngestion. 3. The nethod of claim
codyst & said ecdysteroid is nolt-accel erating

conpound 4. The conposition of claim1l wherein said

nmol t-accel erating conpound is an ecdysteroid. 5. The

c@rrposTluér oretheld off elpim 2 whereiai saids a¢dystertid 1 seletted drony gedysone,

ecd ter0|d anal og. 6. The method of
“ﬁy“@FgF%P ﬂﬂi?gl m?éV%’@id§Ster0|d is selected from

ecdysone, ecdysone anal ogs, and 20- hydr oxyecdysone.

7. The composition of claim 1 wherein said molt-accelerating compound is
halofenozide.
8. The composition of claim 1 wherein said molt-accelerating compound is selected

from tebufenozide, RH-5849, chromafenozide, and methoxyfenozide (RH-2485).

9. The composition of claim 1 wherein said chitin synthesis inhibitor is selected from
hexaflumuron, noviflumuron, diflubenzuron, azadirachtin, flufenoxuron, chlorfluazuron,

bistrifluron, and lufenuron.

10.  The composition of claim 1 wherein said composition is in a form selected from a
cellulosic bait, a dust, and a liquid formulation.
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7. The conposition of claim1l wherein said
nol t - accel erati ng conpound is hal ofenozide. 8. The
w@o9po®sri on of claim 1 wherein said nolt-acceP@r/Eas1008005014
conmpound is selected fromtebufenozide, RH 5849,
chr omaf enozi de, and met hoxyfZhozi de (RH 2485). 9. The
conposition of claim1l wherein said chitin synthesis
inhibitor is selected from hexafl unuron,
novi flunmuron, diflubenzuron, azadirachtin,
f LLf endRe egnposgiianoef ¢laiay Umdiwrein baid coimpbeition is iarrbait in a durable
housil uf enuron. 10. The conposition of claim1 wherein said
n(;gOITDOSItI onis in aformselected froma cellulosic
bait, a dust, and a liquid formulation. J:\UF\ 412XC1l
PCT\ Spec\ UF- 412XCl . doc/ DNB/ ehm WD 2005/ 079572
PEX/ US2boeim@B0ioa of 2lkin 1. wiknein saidisomipbsition isfin g herinetitally sealed
wherein said conposition is in a bait in a durable
housi ng. 12. The conposition of claim 1l wherein said
conposition is in a hernetically sealed bait. 13. The
met hod of claim 2 wherein ecdysteroid and said chitin
s¥iht heFThemeethlod bf ¢laimm 2mherepr epdystembid andsatdachitincsynihesis inhgpitor are

.sal.d ecdysteroid and sajd.chitin synthesis.inhibitor.
providh 1 4 R hRGRG I Fesbatemidated s Ul Bbi BitSio and
said chitin synthesis inhibitor are provided
sequentially. 15. The method of claim2 wherein said
t &4.m t ébe method ef deine? whewin sRit dcdystéroidrame said Elitiv syméteesis inhibitor
ang Copt ot er.mes fornosanus. 16. The nethod of claim 2
are proyidedsequentially-ecdyst eroi d and said chitin synthesis
inhibitor are provided to a known infestation of said
termtes and said termtes are of the famly
TEr.m t THametlbd.of Themn® wheoctim$aid kainite? axstveleeted fsm Reticulitermes
. area i s a strycture conprising wood. 18. The net hod
ﬂavwegfan&éﬂp,tﬁt%m POi8id area is a forest. 19. A nethod
for controlling termtes wherein said nethod conprises
providing a nolt-accelerating conpound to termtes
fb6. i nGhsmethnd ofidieine? whe@irdsaitdctlysiaromdlaad adid cigtic omdeis dhhibitor
i S. o@her ggan hatl of enozi de., 20. The method of claim 19
are Prapdedita &

bait.

PV iiipstaliere PE sad; tmidesnprsliididtemaifps are of the family
Termitidae.
17.  The method of claim 2 wherein said area is a structure comprising wood.
18. The method of claim 2 wherein said area is a forest.

19. A method for controlling termites wherein said method comprises providing a
molt-accelerating compound to termites for ingestion, wherein said molt-accelerating compound

is other than halofenozide.

20. The method of claim 19 wherein said molt-accelerating compound is an

ecdysteroid.
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ecdysteroid. J:\UFR\ 412XCl
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wWEIDSOBBEED5/ 005014 25 21. The nethod of cl ai nPQBUS2005/005014
wherein said nolt-accel erati ng conpound is an
ecdysteroid anal og. 22. The 2fet hod of claim 19 wherein
said nolt-accel erating conpound is selected from
egtlySomes n@gkyE @fiecl@ifa |19 9wheraind sd@- My RaeXIQ66NS @Bfpound is an
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ecdysteroid analog.

22.  The method of claim 19 wherein said molt-accelerating compound is selected

from ecdysone, ecdysone analogs, and 20-hydroxyecdysone.
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