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of U S. provisional application Serial No. 60/546, 356,

filed Februar 19 o 3ACKQ f -the I nvention

Subt er r ane&E Lk RS LING Mctures from

the surr OU‘E@M’I@{@HDEOAN%@C%VI‘I@RQOF ARDOt her

cellulosic™material, of the structure and its

contents. |If 2Y5 ESAS M IBIE

consi derabl e d rts to erect

physi cal or ch Q éhiﬁﬁ&‘ﬁRbﬁ%ﬁ@nt the entrance

of termtes into a structure or to extermnate the

termtes after the . %tructure have

proven a consrdeeal PP ¢ :

S‘Tﬂfs%?ﬁl ﬁé}fblaﬁﬁﬁ fﬁe‘b@&:ﬁ@m Srﬁt@hm@ﬂa} apgfliedifoh Berial Mo A10/346,356,

beneath the soil surface. A 'single colony may

ﬁledlt‘ﬁbmaayw,@@%ral mllion termites with foraging

territory extending hundreds of feet (Su, NY., RH

Scheffrahn [1988] Sociobiol. 14(2):353-359). Because

subterranean ternBMf_m&mm_mreatures their

e ngn%?rlbt?gg %%ﬁtgst nglsen‘éér %’P‘ nriéllg}e &El% HEO feed onwood,
or oth‘éf"\@dllm%"sﬁ)ma%rﬁl Lo B dtrudtute aed it yontéﬂﬂse reg umheclé‘e&\ﬁerbﬂss can cause
appr oaches for the control of subterraneaphternttes

considgrablecdamiage A6 APt Gfivers fie RSt RYSICE) SF FRsmical RArgip ppvent the
en’cran'i:t—:1 ?#Hnﬁt@sdmgt AkaRturd br toSexiBRHRtONY tdrhabs ML 1P hhve invaded a

ying the undatlon of newly constructed
Stmctlluﬂ hhvhmg@nlaeomdsrabb@ap@eb tpithepublipest i ci de (al so

d to he
S e o T e bR A gt 4
smgleQ@Rihy dly odntaifl Berefal@illion terduitel with farbginplenitepiektending hundreds of

YT CORT T REE N S S —

are cr;‘ﬂﬁ@ cfeQutes TRY: phdibite is"ﬂeﬁ%&lﬁﬂmﬁ% usdlune sbff‘ne mgé foRdpirdg tubes,
chem cal is not applied beneath and around the

or livesternoigss (Fueh asgmermas) i fe@dor ot her buil ding is infested
BonkrSl 5O subkdahdad Uehit
terw%?gﬁ J%pgggﬁhg&gkb Fﬁ?ﬁ%z@ggﬁgaﬁion b?llnjectlon =
preventive@ostedl knd reedidl gomtrpl. do semeofghe Yuitad $tatdsoibis mandagaiy: atfhe soil

undergrgi,gbtgg Igclt {o%?) g%jvi[]ln %?ﬁsrt]rglctte)c? b%gdmo% g»tré {g%%egix;glu C% P&tlclde (also

referr$d 16 bR tehbititiad)@s previntiiitedniastationn foweter, the barrier often loses its

adequat el yproduce a contin
contmmty,qand the c%rr:r)ently ava11able socl)l tenmucﬁles 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 2 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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J:\UFR\ 412XC1 PCT\ Spec\ L(F-412XCl . docJDN&ehm WO
2005/ 079572 PCT/ US2005/ 005014 2 barrier. O her

medi al_treatments include spot treatments such as
\‘Jﬁgl’q 5% injecting termiticides (such s drgénizi>eosond
trioxide) within the walls of the building. 10006 Sone
toxi cants that have |ess environnental effect and that

barnels P ?)\g‘fe% ?e%lllefggv l %ea%ﬂ%}lé%gctﬂ{l% o :c}ntf.tﬁa?én Istéchﬁg gusﬁ lg' g cgb n?\ﬁ'gc\éggr termiticides
(suchGQiHkdACitibRie)Within fhe WRIHOChe bliRingef fi ci ently and
ef fi caci ousl é@del ivered the toxicant to a target pest.

[c@mqtoméntﬁ hevei et eirerrmantabetfact and thap shoprastivaty agiinst termites
t : thod
we RO HEPy LR 20D S LRyt Bef B gt vith ameto
that effi cletlycand effidadiotsty ¢ﬂwerbd the éxiastio 8 farget peshi t or i ng-

baitin rogr am.s as SENTRI r), s c .
o1 it Ai3pRirgop AE NG iR, B, el ig S SEE B gin 1995
drastiCall lanped subtedrdfbal fefmitédttitrbl phactibiat Eﬁlikehshor tﬁaaﬁl%ﬁwﬁahﬁomtonng—
Because of the_target- .specific _approac only

baiting; pEpETaEF SUsl 28 SEDTRRIG NG tecapabla of elpaméﬁnrgrﬁhﬁ gite aae@f otrg WO

93/23?@@ U@xisateﬁpﬂw B7BSMe R UPERANS. 165318, Bealkd SiShe target-
. 'Econ. "Enf orol . 87:389-397). Due to its

specifio \nplemwh; omlm'erfmgramméb@xaﬂh@mn Iammﬁdﬁd toweliminafe a polpmst that may -

L T

low eheﬁbmnaﬂhl mba&Hkxsﬂunﬁlreﬁ wdetht fiad cdnmand t?r'tearrega;texyd mtbr HPA’s

0, lo There ed for a ,
Reiobd FONCPeshge e i Bl RICORE Shf R L BRAl or e
Presi®@ititial OReER Ui 864:8 in 2000, exanpl e, U. S. Pat ent Nos.
5,753, 249; 6,214,364; and 5,558,862 relate to methods

of Thesnrereaing p gegchios additigyal enmiisi texispntn fiakhaiprigle phag adverse

envir Eﬁ’ﬂﬁefﬁe cAY RN x@ %@n’t 0s. P y§214[,§6‘4%h5 558,862 relate
nse ave an e s’ke eton (made éf nostly chitin and

to mepiadsaifwentrdlliag inpectst tycadsitibtenng m}’mess:hatehmt eardyetamoir metabolic
such as weat her and natural enem es. The external

PahYaYSi ¢l e, however, has to be shed periodically for

C ORkdcf NS argéx‘bﬂidfetoﬂﬁﬁdé bf M6stiyichitit ahdprokhs) thit(pi'cah:ltg/chem from
brai n hornbne, uveni | e hornmone, and edys %e
oxternad\clemaangs SFRYTYRbicr wigaRial epset TheKiemAls %ﬁa%}*(ﬁ r, s o bo

shed %@ Qalcalgcféﬁ’ Sofubss %1@ Rt En&ﬁﬁﬂ@ﬁﬂ)@&ti Qnost notably brain hormone,
- hydr 6xyecdysone "20E," Figure 1B) following

juvenilehormpesa gud ¢de’$§’n13 Iﬁﬁlgurﬂslg’e)s arg écmlymhgtzlaﬂmnsmﬁ n@b@z)(Chapman
r esenc )Y | 3

76 DS BRFRIE R MR o R ERA o, 5 Fipge 1) olloving

its reljsalseaﬁtd the fne¢drhérholyph (ation 200Z)r The pres,enmg”gmvebﬂe haminone (JH), a

stage to the next |arval ﬁt

sesTu s FiFBIe b Eee PP BN Bt PALRgn oo larval

stage RS ¥heoe 1001 kRES)! 1Ak iakeR "ﬁo@éssikrbl? oS TH learicéatration ﬂEc&éases and
I'n the absence of JH, a larva then nolts into pupa
may qy@mble tataByjebsent 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 JHM:s (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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[0012]

[0013]

[0014]

100101 The effects of JH, its anal ogs (JHAs), and
mmcries (JHVE) on termtes are well studied (Su and
Scheffrahn 1990). JHAs and JHVs (referred to as
VORKEHE3 are known to produce excessive stfyEpos/00so14
termtes whose function is fgr colony defense. Because
the soldier caste has to J:\UF\ 412XCl

o RSB B LB A G ERRPER 8 p ce crie

1971 CEla0&@tye 597N ah4s tepi ipropbsedrtapguténofis, which helusokxtiessive soldier
caste (WIlsgon 1971, Haverty 1977). |t has,. bee ;
formagione e Be peed o figratibe avé?mh‘?féﬁe% et eading ﬂﬂe destruction of

the erpt@e @bféfq (VPR O P HrdlPohdIG kRO Hrcg‘ BYPtHIWRer, further studies

Integrity of a ternmte society, [eading to the .
reveatimbthai jovenvidscire effévéive prly pgaing|temjte Spepies vith alower natyrahsoldier

and Krecekl,972.. Hr ) e er ' .
o K b0 o SR SRS e
which @avé 4 eelstpebi igh pidpbrtian lofweldiens inchuelb as @hukvelly large proportion of

proportion, such as Reticul [t s species) (Su and
econagyica ¥W@@9@1?es&%&°§gﬁ%§8éﬁti es, which have a

I ebAd teyivily Re@ht RveIRPhEAIGR siltiterf@bal tefnSite doGbIUSIEhe @Be of termite
unusual |y P’arge proportion of economcally inportant

baits iceptaining;chifin syribansrinibitas (E8layuch pe deuefluayeon, o nevifigaugon to

elimif[xﬁt%%ﬂetva %%u&%%e&a@e&%@ﬁﬁfe@ PALAPALKITBOBE I BRAF Blelilfhate an
the use of termte alts containing chitin synthesis

entird etionyi df tersnitéCBlesptiwingredisntiiAR£6r abaiy hasrio by nonacnellpnislpvoarting,

1 i m.nha the vast col aon t r
and i gaiF Bhayp vy ey e AR IRETERE Mol bR dFblony
by ter@@ikebeiond tht 61isdi dfisath (Sitand SthefGahnIPOR) i st réWih régadators (IGRs)
abait has to be non-repellent, slowacting, and it
such g WeRoid 7B IGA0S P SEcAllitpese. TOFiFSURHTEIGRSS GIVRET Ry JgRs are
iLS sibe S d gt el th&d¥s drRhitin! B8 its complete
e O e L e b By o™
proceiss sadinsyyoovily indergodd@Nation 20@ks)  such as juvenoi ds and

CoUS PR 6L 8RB BRI N

CSIs @& teinitt byits. MHedizohe tdieanhlogs thetdofsre aotofentioned. n, but its

copgpl.ete r,oce emai ns. poar | nder st 0o tio
Rl pRaS S Bl RGR ekt B A5t B e con

limitSY MeSriiafibh & R5iIBL Br Heh WRSRirt R tdn oN &@idne irtieAnisss dLiischer
CSls in termte baits, Ecdysone and a t her eof

I
and Kgreory{305Shend b (19600 Py IoR1Edo leerarier (e ol of "oty Gat grdysone
playsvflltfle ﬁ(fﬁﬁ%ﬁ)i'ogﬂ'% o te,frﬁrtest@gd hotRR be&Hdt@loSoohRbl th@fit¥h) Rported that
control, imted 1 nfornmat

f ation is available for even
injectireofevdysmbe floneer in noropinatiuywsigng induced p mpmeat psepflegateapolting of
and Karson 958 d.Ljisc 60Q) 4 || e Ly t
the IQWET, e, éfém‘?’g?e@ %V?coglﬁy,é}? %eaghjegcs ydsleg\fq,gﬂekep}l%asyés@e? gm Fhown
investiggticios M effictl cTgydyednetir brion emitand not in attenpts to
control termtes), re o,rt%%i‘é% at injectio
[

fo.
o CUte VEFERE O S IRTBID AL PO WEL 10 SPPTGl g dnsget pests of

agric R APimpRsaMA08A 18t BRhitdsNThe ankiBgs thRvaTy nhiefiérihk @&ivity of 20E to
Kal oternmes flavicollis. Since their studies, there has
causehprsmatiwe krpdiing (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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[0018]

investigation of the effects of ecdysone in or on
termtes. [00141 Synthetic versions of ecdysteroids
have been used to control sone insect pests of
WOPBOMSh al i nportance, but not termites. THfES2005/005014
anal ogs typically mmc the fCthlty of 20E to cause
premature nolting (Wng et a 1988). Toward the end

of the nolting under normal conditiaon, 20E is

degraded pr eaetat ﬂW et &f-J§ 98} ntreussapaiy, r‘FBel{ RenfigRing resece in insect
hemogﬁﬁaéﬁjﬂf‘erfe s GREARLED Rt lﬁgmng 5&?&%§es (h?ﬁé by so%ﬁ%rem-ﬁﬁﬁe molting

owever, -are nor and are not
withomhs sdcyessﬁNdﬁhMMlHﬁ@f\t&se enalld’r'g4 mvb@xefglm@mmgp@ﬁmwbgomsts
5/ 0 PCT/ US2005/ 005014 4 degraded or excreted
(Dha%*&ﬁ"h %f?gﬁ%) 1998). Consequently, their continuing
PrESEPE6nt NOs 6128 T56 ardes gy 5P Feliteoardoé prservitivfoc potebtirigavood

nol ti ng and causes hyperecdysonism (pre tu nol ting.
againgj dRowPodidestreras SPeris; sieh 3atthe ous {é@éﬂémpes bdjutus),

cﬂnﬁllng ?9}9 ggft‘ct&tﬁfn ah& ga&%e@@e ?%N.?’&r%fzﬁéz@) QB Sdtehts relate to
998 Tool s]"U. S. Patent Nos.
lumb@; (128 juEes baﬂ)jtr@a,t@@xﬂl agcon@MWen 06 amaﬂb hemepg grd grpecdysone

tecti
7T CREH R T A
insectajrid anSnot mensicrddor siggdsndlin tlmemﬂnmtsat?mja g, HrSdPattalt Xo. 5,027,546,

beetl. e (Lyctus br eus ose nt s, rela
wihick e e B ot o Op PR R IRk STt R i by

ﬁ.eezﬁg}tﬁé‘{@ﬁidlﬁ NehiBRé. and an ecdysone agoni st.

terraneantermtes are different fromdr

d
t qusittve sesuligwerp gbtained wherohe eelysteioyd apgnisi B ég’%%"gaséﬁ&d against
some%s%c{kg%j: %"ﬁ(ﬁé}‘fgg%?z{\g 59% L{g_g ?ﬁﬁt@@ 1ﬂf&m%ﬁ§xl§qﬁ 32&21%?1? }%grdg’%‘ff)otentlal
effec'sydft efedystemm regeuists (agams; deromiteab Raimagar @l (@0Q3 redorted that ope such

t f t h
seonigh Y gfene o0 e end, E5Flnyd S0, oL M ety of ©
Jormbsafu CHW&@E abusR G0 Bhits to RinBRAOa walgerimeiredmagaionsy, the active
sone i nsect species agDarvas et al lim.ted
ingrelientyinithe pahhasdo b lgthahfy e N@g%ﬁf&?fﬁ% ‘“é‘b&b‘ﬁiﬂﬁearlp thempalouty of the
c:olor%f ogggﬁgﬁ eAﬁ’:e §‘ A8 ivHich A& dﬂﬁ;nl}t L&t lﬁﬁ'tlon%ﬁla'%@loﬁi edéntually

reporte hat one such agoni st, hal of enozl de

1eavenhg/nesmasw atte qotopy seluewhereelsh ﬁ«i’\mveg fhegflo gvtafwég%l}li?mfgkers
Thuseefhlr%n%tﬁggﬁgy Ua?ate M\Q%{dﬂc{ Nt i Jch@ ob&bl% §ol$r§ pogulatlon and

fterr ermte
its ddn{ﬁ;tr@dioeantlali nt he bait has to be I et haI to the worker
whi ch nmak u th or| of th

PEEPOIE 1 APRO Lo PRbE - R R sod gl MG Bimrq by Dov

AgroB&%ﬁde@ NHalofdhosib Eﬁ&écuﬁwaéﬂ Laidopterd Samie hl}blddp@fa @@cms In the
start a new col ony sonewhere el se. However %é

urbam pest frAnagrEndnt Resiigsy: fhejofenoziflg i curgmilyreeisieRd up %‘Eﬁ?@ name

’ﬂ\e W r
MA(%% %ul atntlﬁgo n@%ﬁae&n d@t‘i fed f&%aﬁ% S hsfg[&uénﬂt)?!lg sttt thoeGBIMPYLepidoptera 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 Anmual 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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10017] Hal of enozi de is one of severa
nol t - accel erati ng conpounds ( MACs) owned by Dow
%roSC|ences Hal of enozi de has activity on Lepi dopter
WRPISH 0] eopt era species. In the urban pg&mszoos/oosom
managenment busi ness, halofen92|de Is currently
regi stered under the trade nane MACH 2Tmin the
United States fo Qtrol grub _and surfa
castom PR St (TR e e mes Q| Che SaHERERBTAG s cr Buie paper”
stated BHaloAEz AR Was %%ﬁa’i&ﬁm alcB6ics lestiidefiepdiaitial LR@Ait fxiBant against
limted reports of testing of hal of enozi de a%alnst
the epstermistldsrranien teraiig e@dmaﬁvl@s&@topmpseﬂrqi Y eNeslippsoypig yacuum-

TR S e V08 S

concenbiafi@e gteatdr thzmnldlﬂ)@tppm tTherexveasiaise aﬁISIfAe n‘énw memo that mentioned

RH- Ogg%(egr ] egéce) hh alid E(&ﬁq{] %If:ﬁrél%r%g Wiopment in alates and

nymphs b &, ?bﬁﬁg}&g&s Fﬁ%@&%@ \th&:eﬂéoz Xelovel 6 OMRE & the \¥sX, was temporary.
2005/ 079572 PCTI US2005/ 005014 5 eastern subterranean

That mepei alsesdiprusesdcile Lot héyellahrpisy anafegstocigycs o famaipn of
mutanttsgllla E&ydi50 Rrmite éx'o?féaggn y%@tOﬁaﬁﬁfaQQWéﬁ&ﬁé@ﬁalofenomde for

uated in a choic Its potentla as a bait
potentigbeivirital effigrats gt formhmmamdanpsest@@teeultsanléhwm@mw presentation at

o e LB A BR SeSbp B g v 2cuum

C ameRMb¥ets dedMS knowi ﬁpémdgaﬂangltettergreadwe:omsmu araloggthereof, other
concentrati ons eate t han n1 Ther e al s
than balefepgzide, fofte tRptehat P’E‘Pn g’ﬁp e Kagwy 1 2@% rﬁgamomg the
combiatiod SMRZCAE) MEC (G \ebidiefoid)@Misdel 6 PeHemBldy A8 4in® thsects, including
ovari an devel opnent in alates and nynphs of C
termifesr r nosanus. However, the effect, at | ow doses used in

the test, was tenporary. That nmeno al so di scussed the
use of a juvenile hornone analog to induce the

formati on of nutBmﬂﬁﬁmﬁﬂ@ggﬁﬂgﬁﬂgj@@DA termte
New Or I | of
P S e B R BER PR Stlfss

mlub%ﬁ@ggt SR £ikiffunhitord Qnd]bﬂktivﬁhﬁm&bn RPheSe féb@fsﬂeﬂﬁﬂ @hd analogs
t he 2001 neeting of the EntonDIoglcaI Soci et

theregfhari4 ré@t-ee@éeawezeglpounﬂdb% FReshes halofenerds, ﬁ’s SYhigshvention
also r% £to Qféeo?iﬂt]ﬂﬁg REGYS g@ﬁﬁh@ STRY MARH 8 Bteroid analog

er eo of enozi for termte
inducemprﬂloilmaﬁ(mvhleg eventin attmn@ venrkerywhiitnibomaliosssthe CSIto disrpt the

molt ar dl ng#&glﬁr oenéoolm%at 28 o‘% hés? %ct%l e&{e&s ((,%{1811%% accelerated

asses o chém stry aga FRSt 'neec
moltihd) ﬁigulﬁbrl’l@lthtlﬁllnbiubﬂ of chitih eynibeyisyas ;urprisutgh}e shdwmehttalmto enhance

/0020 The subj ect |ngent|on relates in gaqt to
activifipAgeing teTrniesy gred f9 eifher eypuR of FomPOURds 41pNe y ¢ hesi s
| AipE i @k 11(\@&1&1 reﬁ’eé@ th 8t 15 fhedtd] bdibinRiatdR Gf &dysteroids and analogs
novi f| Umuron, and an ecdysteroid (and anal ogs
thereqfHerfersting osubterippean. werkel tFmites g AGBHPAID E&C@W%B)lds ofjths subject
invenfiSn, Q&Ll%se@glzel 1ﬁicﬁlcecir 3 ?mﬁfﬁpé. ?—f(;wév@l\f ﬁi%& k& 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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[0025]
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[0028]

also relates to m xtures conprising these two active

i ngredients. The MAC / ecdysteroid anal og induces a

‘grellnrnary nolting event in a ternmte worker,
REMSAISHs the CSI to disrupt the nolt andPQ%ﬂ§%¥5m5““
nortality. The conbination of these active

i ngredi ents, causing accelerated nmolting together

with inhibition of chitjn synthesi ur pri si
subje N tbF FOn IS Eb PO g Biiet (7ed OBy o) efficacy
agam%%ﬂﬁ egﬂlaﬁ Qittec {2 8Et e WPuilofedmPouUNds  al one. [0021]

he subject 1 nvention relates in part to the ora
adhe subjeat atvpmnancle@qs;agtcembmgoxsmﬂ amrgiv ey A insscqife (erch as

hal‘)feél%\?% %rlstg%u %}rormt%ﬁ % er&l ran% ven?r on. %&er?{ﬁf?ggénﬂges ccies.

The sht] €4 @ebntion ﬁ[@d» inicludes d:rky\/hﬁ‘w&rﬁousttw of fouindllatios amdriplietesystems
t he nDItln $ ev ntu IIy died. This is the first
(eg. PWﬁ%dT%%ﬁn of ecdysone against ternmites
wer e denonstr at ed. Preferred ecdysteroids for use
according to the sub ect |nvent|on are ecdysone,
anal ogs t hereof, : he&dgpeesne, for exanpl e.

VSRS 08 il L0 B B 80 s

honmﬁﬁ@bﬂﬁﬂﬂﬂ@&k@ﬂﬁ@l4 6 subject invention, the

a3 e RS e B O AP REE Mo

showd ﬂﬁé@ﬂérhﬁhl@ﬁ’u&ﬁ%h@io%@md& 00221 The subj ect invention
I ncl udes all conbi nati ons of any iven MAC insecti ¢i de

( FigmreJdllushaiesthe gEoqtsel halodmeride iy onyeasian ibferrancan
tmnn@%th any given CSI for control of all termte species.
ie subject invention also includes any of various
t Wimes-edfillisoratesitha effenso nbfaokide endnoyifkimunon on(easten subterranean
baits, dusts, and liquid formul ations). Brief
termif§sscri ption of the Fig es [0023] Figure 1A shows the
chem cal structure of ecdysone. Figure 1B shows its
active hornone 201h droxyecdysone 00241 Figure 2A

shoms t he cheni PgRLled e on ofthe lakention o, de, ~an
ﬁﬁ?ﬁ LateB i %@con‘ﬁ}aﬁ térfﬁﬁeso@%@ 58 bfa chitin synthesis
structure tﬁ%fe Sno£?€é [0025] Figure 3 illustrates

inhibitdreCSE eurhss dexdfhinmpiemand/ efanoziftimbvssns Endyaw pestystereid (and analogs
therec?elfl r&sligm?%?gc% rtmgggﬁgcr%nsdmg %cg%ggiﬁgé @1 rﬁeéubject invention

also rélexés fol miixtreyonipriiag thesatwolabtiwringrediants. Tlamscdyster01d analog

Det ai Descr.i t|o of the I ent| 21 .
incucg TR ER ST PG P ORGSO D) BP0 disuptthe
molt bRl §3uls€ ﬁlo?r)ihttyh erHéSRdnMinatios BF Hie@e Sétﬁz% h@gédients, 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]

i nhibitor (CSlI), such as hexafl unmuron and/ or
novi fl umuron, and an ecdysteroid (and anal ogs
thereof) or a nolt-accelerating conpound (

VR 2M30BFBnozi de. The subject invention al soPC%ré[fsé?Oé 05014

to mxtures conprising these;two active ingredients.
The MAC / ecdysteroid analog |nduces a

pr S@I}J{l guxqﬁj %%i %!a?&én ; hfegl ta&nw of"@aji)%téroids and

analo@@ﬂhbr@bﬂ forjeontidibng @ﬁﬂiermﬁamt&rmrkest Whelee@osdd\t@(aﬁer eatlng or otherwise

edi ent's, .causing accel.era e
inges ) o IS GRC BYIEH FRveRy s Bov i) BrrariRg overes
they &hm%t bflbth GnEMR3 BeEevedfhily died. RIS isBS filsEltddningSportas fatal
onmpared to either group of conpounds al one. [00281

eﬂ%d$hée®WﬁP©@$%ﬁnvﬁﬁ@hnﬁs|ncIudes al | conbi nations of any

gl o@%o%s dpﬁ'sfﬁ%tguﬁ Ete (Ié&ﬁ{bﬁ @ alslaa:leolis@&ég& b?xge 3t Q&verse (but

enozi grven r control
desuahﬂe) aﬁbctﬂ carthd thiges frenites such'ﬁh&ssatlb}l ef:ﬂeednmdm&:ﬁoubman affected

termi H’é q &13 B% plicch i Vv%za:gl%égt gf%lgqeetscg}(f)sfte&{?gtcgn 8 Fo m&lucg molting; this
is helb@i WukRlde@ BSYsyn digiddF off dd¥ide the effects of a CSI as dlscussed herein. The
CT\ Spec\ UF- 412X doc/ DNB/ ehm WO 2005/079572

subjepiGy HoR DBV deTe e ting new 0paqns ERnBne PrIies & ft- 1GHing fog and
f
prefefea§ a@%g Sntid Jgﬁ%%/a tnpaédﬁgéleth%aélcka%%v@htﬁ{g fbiORorR ffeeding on wooden

teroi ogs théreof for controlling
structeresf and therldel termites. \Wen exposed to (after eating

| $6%IW%' eﬁdy feé(f}%s ? ersl}sle Qgc)un 19%%@? §L?)k)e%§ 1n]9 Entfo'ﬂ%rels_% V\%s%ﬁé analogs
there&it"ﬁid Xochydebxpeotty sexel m@’ d‘r hi’i()Emddysmg the Hy-pmdnd:tuﬁ bd:dyson usually

died. This is the first kno ort of fat
creat s ingRPB G S L S e SLTers in Hgn et and
20E, %En b0 SURIBC hAIRASBIHGR Ba) RbHGdR bﬁ@daﬁdotheam&)e to termites
ther adverse (but deS|rabIe) effects on the tar

accordmgrw thesubjet iy cmsion.cas sEpleimad 8 mprsedstatlpelory When pse Sith a CSI
accordlgxéltg Itltiey sdb cta{nfveeﬁﬂ?&! { ¢ %&HB {n&Fon éxﬂ;g‘?s‘grggl}tf BRﬁhde@ '?aster (and more

mount e ecq yster e used
comﬁléne)wﬁ&amghmstgermheshaﬂ stﬂeeinpécumdmmmplﬂwd to

TR T B—
termlﬁ%%(f‘o'nirbln CrhiescoRietpRas éoniplétalfivnkbtpeogd aad sirpasing, Iesp}:m,ally noting
killing themand_ preferably the entire col on NGy
prior Shiey SR inegHaty SHHGRE HOneT PSRN P e o ting Mithout
any hﬁltnngFéfféEtg S% Qﬁ?gr L Ak difos 8] I3k 16%(Ef BhuseRl some embodiments of
yst er oi ds

or use according to the su Aect
the silyjeat rmveotmnaﬂ?@ eedysmid compenentgan bhsyedovithoyh the CSI component.

i

embodfifétd \ﬁl)ere the¢cdgxtngid cor ahtlng\leus,ed mltheut adiSd y&t@ﬂwmds is eixgluded
ition to sone and, can be fed and/

from SuAHEROGUBE R WAL BERO S 0 LI AR PO Uy P R Aeegdpetude

naturhiOnH &ithdtR TompE GRS eEFstefdids) Bna3e ] tReréof] Iﬂa\l@fﬁﬁdz@db, adBall related

explained in nore detai| below Wen used with a CS
insecticides that are useful and functional for inducing accelerated and/or premature molting in

termites.
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0033]

[0034]

[0035]

[0036]

according to the subject invention, the conbination
surprisingly provides faster (and nore conplete)

ef fi ca agai nst termtes than either insectjcide

P AUV Bne. [00321 It was quite surprising 13" HG005014
t hat ecdysone and ot her analggs t her eof provided
excellent termte control his di scovery was

caonpl et e unex t and, sur n

S SRS foft: frarathRfealbifh o SPRERBlartory mgigyrere

condﬂc%ﬂrfbtd@@rr&hlg'ﬂie)éuﬁ@&&ﬁﬂ% sicfeeding tehpoiied o1 cagemistititertinearigymites
harnful effects

er and Karson 1958;
(BST) mcqlitwsﬂavmes 213 i ofd} IEFREN goicd RS g’t}tﬁ ’E’mz‘de Tests
were ld].@é( %Bﬂ&l&&i%i alﬁ&tgﬂ% Q] SRS g A efaRtsUstedlofenozide (at
out conpo ent. Hal of énozi de, al so call ed
vanoﬁmﬁadxﬁraum) avhcmcempmed avithsthe chifin synthgsisankibisers hexaflumuron or

s R e T L 0L i

When@&ﬁ*) 8ide ¢ eifbeagpSeiikseaivddionen The mwamfhﬂafemm@qspemd greater
t accel erating conpoun s as usedgf%{el N inclu

whenpapipiaad with hexatiupprqre 4Ly Vgt S%@%en in

comb dn{)ﬁ With LHRERRGZ | B8.50809p ﬁ' ﬂexﬁﬁlnﬂir&d a doﬁ&ﬁﬁ‘hthdh' ¢8900-ppm
hat are useful and functlonal for inducin

halofepozidieewas @qecbddtpo¢aup¢ sigmifinent additive gifeets ng‘illn2t5e%ays- Lower

concelftiins 84 tenciite BB TR D I PR Al Rimuron witin 14

days. S0 s aliér-dchie smitlen theasmtitesdmicapmes wheeleei @sashowed thai ledoferfozide
|.aboratory trials,were. ducted,to determ ne the

can egpcs 91%‘1;%%{'\761 Hﬁan*@@éwﬁtb‘%é?%ﬁécéd of eastern
S (A& SxAMBRE of BddykteRId aralopt for e (orCadbpthisle Iﬂfﬁsusé)l Avorfiag to the
(Kollar) in oral |ngest|on choi ce tests

subjeqt aveméippinchide teupezide,which igjag gsecticls e@@amy&e%wﬁ %P@mlhng
t ' Rfia d
iR IR0 ey S AR OB BLIRELE o, s st
insects cfo ithxe contiol lof tokter diretti pestsy nFigusé 2Ai shioivbithe plsemlcal structure of
o B 58955 A AR DD SO B g
butyll§ldfdzE@s ¥s a Hage sgeifRaliethative w©ittbudmotiie eHﬁibfent&; tise called RH-

al one, The i npact of hal ofe are reater
0345 Ao leampmEB Yo RBL AL AU EAS. BRPRBUaNE 1§ Aba bt MAC
for use %ﬁda & a@&?dlﬂ%folhé"ﬁﬁj 1 iR RenBiBR NFi rkgﬁre ZTKHHBW@ ik il Sthucture of
novi f 1 unmur on or 50 pm hexaf ["unur on,

halofenorickent Same atieer e¢dysierid wmstsnmlween@mw@%ée Hdehomafgozide.

e -
o 5824 SO A Bl s R 20 o
5849,@1[’181 ahtoathf&0oide, pAnbuhavpdsklbum is methoxlpfenozide ord§§f§485A

|.Ier-scal e d e er elerd ..
ERpcE R oo Bt St G G BIACAR (o R By R Gpitoacon,
MAC!"G&P alz0 B kdRghtWrtah rr@'ﬁl-mh:lBﬁﬁ@tdoﬁipdﬁlds (28 fﬁéﬂcn&ché‘lﬁewhere herein,
exanpl es of ecdysterojd anal ogs for yse (or agda g]gg)mng s

MACﬁeanméeee meleg: évtﬁbe meltipg s N0k gRpRIEEd. FERR AR

alsoahglgphﬁ f0zi de, which is an insecticide originally
gned for controlling
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). CSls are known to interfere with the chitin
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[0037]

[0038]

[0039]

[0040]

| epi dopteran pests. It does not affect natura
popul ati ons of beneficial, predatory, and parasitic

insects for the control of other insect pests
‘2222,%}8\7,357% he chem cal structure of tebufen 'Téézgg{”%“
t he 1996 Farn1Chen1caIs HandfQook. RH 5849

(1, 2- dlbenzoyl tert butyl hydrazine) is a
tI%e t.0 ebuf noz

syntl%é? %1%029{%@ glét such' PL ce %e &%un glsgcts produce ecdysone undera

pre-deRteRpRl bR 5RREich dIockaThL%TUSI@ﬁaVE Wﬁwwﬂﬁfor the natural molting
Hal of engzide is also a preferred for use with a

to talsqylacge Shen srpereisticeHi used By erbinatipe withdrSls, erditeroidsmr ecdysteroid
agonﬁﬁ QYR ik tG IR 6 01 Lt Glabin vesgl{)rg gbéﬂ Wie ﬁ@tﬁﬁeﬂﬁt&s ﬁg &E?% srlllglethal

ot her ec ys er ol oni st's e net hoxyfenozi d
dose (hiosartifabmay hefeause ﬁMEeCdIShBISmlbb} wijl uutmﬁemlhng) apd then the molting

b b f b
procésﬂ gsl %‘;jmebé{ed %ﬁé Séglg 487( 5 ¥ n ﬁEF% %%c?ﬁ ofg.ﬁ &%Pned above, are

hexaﬂlﬁﬁlﬁ'bb} | idviflunSurdret hﬂh}z&&&ﬁﬂiﬂ dﬂui@ﬁoxﬁi'dn24&50rﬂ(1%ﬁ)'i] Biktrifluron,
shouléﬁ?e noted that while the term "MAC' is used

azadiparh g HETTOR-HiNd O8i5E Arh) Wads Which cppes inspienfedprijecorporated into
cellufoE&HQ!%halofor SemipR, b @fohhﬂgh&meﬁéant%ntﬁﬁﬁg fraﬁ’ﬁd
el sewhere herein, Cs can induce nolting, but th

ol bej sy eﬁ@CCPY@@fO&ﬁfph@@@‘a‘\I” fastive ingredientpeambe used n conJunctlon with

I I [{ ” I
other, F8tArts BOARS o\ ik o, 17 R BBEY PRY Bl oA hd Mis and otter
prefeiiiiO Isare shodpaingletha at amncaltraﬂlcﬂg whizh do hhﬂe;:&u’arjgetdﬁsects and capable
i nven refer ri se chenicals that
OquPﬁF@W¥ E&%ﬁgﬁnﬁ 6&ﬂﬁ%ﬁgﬁgg? exo- cuticle such as
t heisGifehded tBat PedReGiteBtly bdtitdkih® 6151n dsthSihe sEFbS tXi@nts W91t be
tointerfere wwth the chitin UF412XC1

ilomesyéey b SXCe el P FRSSOHDEp PO ofher nestmates o the

e B TSP o U oSSR S, 4ttt
the p@t@iy slaysewerkdanr egen rmmhscbéiteemwmmngmai uqmadmt of thb Sl@)ﬂecahvenuon

ck. Thu CSIs hav ssi,ve
nest gt iPr 8 oor g i B IR M il e Pinaf e gt of
SENTEI@d)NJIhke ﬁtammgmgs, wbdvie-gSind stafiohky Sﬁ(ﬂﬁ@m@ﬁcaﬂy sealed baits. The
i nduce termtes to nolt

ecdyst er nlsts ca
SubJe%té‘rP%@Pweﬂg v%%ci tofpiggine s ?ff%ﬁ@rtsnmﬁéw%?rmd&hvmﬁhem to
nestntes BPIREAAE colhRs @(Jﬁl@ssq?é&ﬂ ?&tat@@,)w}féﬁt‘teﬁﬁﬂée are referred to herein

hyer pecdysoni sm but wi initiate nolting), and then
genericaldy, r?BPlt Tefegencpis e wibteriaseanierivifies. cibtpyrageagdrmitex e pifferent from
dﬂ“ég 5red second Al's, as nentioned above, are

nuron nOV|qunuron di fl ubenzur on,

f Mcfmmg-b@m,ng clybtems | (likz USBNTRECQNY idhl uCSIs, are relatively recent
azadi,rachti | uf nuro her cryl uyr.eas, .which
dovel@EASHE 3 hoBisants S5 onBPh o ety PR contiiipg ol Shmesis
inhibitaRé €CBY),, sukBras heREPinuror Bf InBﬁﬂhhhﬁrcan A |aé¢dn£§§ecﬁ1fslyt BtCused to

t oxi cant - contalnlng matri x. [0037]_ The subject

eliminate fhe ofagfi goleny g ublgrrangen temitssy Sy Aa%oﬁle F093)e arhighe is an
accort ?ﬂm’eﬂ tﬁa@ @bﬁi@ ﬁ&t‘b@'&cﬂ%&é& by%%@@f %ﬁiﬂnﬁﬁ% 19§ecé<';1§es( ‘”fhe active

, for exarrp e he su ] ect ec ysone
lngredﬁm (éﬁcfom bagirhas ﬁ@rb@mewwllmtselwectgigoandatstlethgl tlmeélahlalbe dose-

mdep&fdgﬁp&ctﬁ%ttﬁgﬁ 8 %%stﬁﬁute(ﬂhxdo%gﬂ&& tHle ed%?onyto &mtiteé S tthe 'onset of

death (Su and Schefﬁ'ahn 1998).
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[0041]

[0042]

[0043]

of being conbined with the matrix as descri bed above.
[0038] It is intended that pests directly contactlng

or |nﬁest|ng the subject toxicants will not be
By but will travel to and/or throug‘fFWqum(’S““

colony to recruit other nestymtes to the toxicant,
t her eby resultlng in the control of |arge nunbers of

co r.ef rred est die
o ST R SEpBHERES 5 G Bt BRI (b for the
completeidistritiution ofttheeA i) 6 Vvadt 8161 foPils elintlfafdd, 6o rdagMR de required
e according.to the subject invention _can be use

for t{‘%ﬁq’% URPR bafgite f%( 11 greolony-gaysl begQme ifeshertcoming on some occasions.
The R ?érﬂﬂ or sﬁ&?&‘ﬁm&r BMid @o bk Q%oloﬁ’fﬂa?@é' ABLLER ch three segments:

sea baits. The subject conpounds can be fe
1) tithe resgyirerhfos thetdisce eare af bait stafions twwmtes, 23 hithedrequized rfenjtemytes to

mgeét ggtﬂll Bse q(ﬁg %gﬁ}ng ggulrt h%r Fﬁ ? a D eMr’]nél?( :Feg& a{l%wmg the

ecifical
mge.hﬁf €flato lg’&ftélrelmﬁxl duecessful hlottﬁfg;ere@ﬂﬁgtol the deatisefihembatiall The
1tes are different from

mtes. Subt(g,r ranean t ey i h
reltiyply tIep e G S0 R PRSHPRIET i 2o PRy Gy digeauired to
ingedt b 1681 &I RloCiEinaBHisERIrs letaPthbehR bl Alrdn, bEE LB aller amount (and

devel opments in subterranean termte control. Termte

thus Bigjtime needed Aringegtinag letthah degghismeaired to reashiihe lsthel dass) Be)cause the
\
e B CHNE A MR B B UMD, 182" e oot o

sameovhe(Ileare asedan tern1tes (Su 1994 Su 2003), which |s

a cco l|s nt t t coul e eved hy_use

o i S PR ishoe EPioeraborta pf estiinns Snd 208, R R bises ana
Sformbsage i @@énbéd\lf()r fher finkt Bigde! Tige tt@o hanﬁ@mgeagﬂdpedaém the most

slowacting, and its lethal time has to
econpifaibeimpopant genar of terpatopyn the werldy Aaserding to khosipisstinvention,

ecdyéta&dg eﬁ@&uyé@afmal &is@%alpﬁ{}?sreﬁ i Bt BASiELs 10 Eaust BALd(Rbtity of

and Scheffrahn
termireOVSjsers;\1¢dRing 1O livhinationef @dﬂhﬂ@@ﬂ@@ﬁp@‘s&sﬂ@s or these ecdysteroid

ago gﬁ% %e” St? 50 4 %épgcggélele%dgs(tér?ﬁu 9 vegr mﬁuc& moalgn gtead of

S agal n erm esl r
passifm:ly vialiting fcﬂwphﬁsetdjnﬁitr’beﬁﬂé itleneffdctst dud tdlte placed The, WrSdubject

S R 5 AR ek BT s ST e

requiRRTOI EBrnliteSolBAPEInGANALHY Ay HEORIs OFhe ShHH&S ecdygfgx%lci dgBHists can be
period for such termte baits to elimnate a col ony

also ypaq paergistically dn ¢ombynptinnosits @ledimbajts so that termies thag atecappsed to a
f
subleﬁﬂ[ adsp Qreqﬁﬁlggi’t? ok, epﬁh rmo?ks.\'%tﬂrgﬁs nlfﬂgiﬁeﬁmgﬁrq%e Cgl)

time required for termte I ngest ose, and
3)Cerfaimecdwsaud aneldgtowhick are grewthtreglﬁaiglrsrmapbet mogp effectlve against

t her eb aIJo {. e interfere th
certi S8 B o My Peat P o el el 1S ReGioBoidd i
Thus] ﬂhéy vinbéatlected @Rl optithizbd foelaygivenr stuste®e Hriod S thefdisclosure of the

ovi fl umuron has,shortened the 2d segnent (the tjnme

SubJePfemW@& eefysierpyissand qnalogs| thergefe ) othathe elafimgpdn. were ot
mvesﬂ?it@d oAbt R3O Rk PlRwefdn TRt TRt AfscRERE BYithe subject

mvenuon 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]

[J0045]

[0046]

thus the tine needed for ingesting |ethal does) is
required to reach the | ethal dose. Because the

effects of CSIs do not take place until noltin
PP3EOIPegi ns, the 3'd tine segnent renai nsPQTﬂ!éSZO@QH%M
when CSIs are used. [0042] Iy this invention, the

hyper ecdysoni sm of ecdysone and 20E agai nst R

| avi .apd C. _forn:osanus j escrd bed for. the .
tead o PR 80 A o8 PR AR b T BRI Bl Hpgial those
havifEdekiratBC et 1 ahdrictbrigios, anhovg Bdesed todddviu@hgBotist$ cdnrol lenites.
wor |l d. According to the subject invention, o
In prefegdenahodimpsts ARe eRdye eedyeng aad 18 baitsia fpdyee ppegedysonism in

j j C = I ' fanb@Emte
o o S R nBRg EAL) Blltlrder
of With thedtregoin giwnsidercd esandesdf singtespeties Sgbran be iergatad (selectively)

advapt a ver | s because. ecdyst eroi ds ti.vel .
by it AP s Pelie Sppipaee Darg s FRiig i arts faviees R
hespéris, 'R. WRSinichs, 0 leibidhe | axicHsbrotephdsatiéus CaanwélbdsctephittsPecies of the
.JThus, the subject _invention a vant%%épusl ,ggn o
familigs andsi prgY ygenpr@)p Mastotesmuitidag , B&yorerRigs 3 FREC ng"miotsmdldae

(AnakdniRoterm8IUis SR8 nidpkis t §iliehe Eﬂh&%ﬁ&&ﬁg@@r&z@?ﬂe& Heterotermes,
Ecdysteroi ds or the subject ecdysteroid agoni sts can

Reticiliterneds s BsansrederameneProrisnoteandsy Schaday binpieryaes: acion): Kaloymitidae

' jt t ha Lt es d A .
(OB L R il KRS o
Serrifermitidaes andsTdrnditidzie t(Bei‘_idazprzteWEengIlodc{n%ﬂ&ﬂ. Mieoteames, Odontotermes,

ecdysong anal Qgs, whic re gr h requl ators,. be .
Nasubesar gt APy CloBEr Y CHar Emer PEisa dgopsida
(Hod%wqpsﬁ,sza@ieng?ﬁwsbecﬁ@g uh@bthérpedt ki) oftamhifb. F@eBRbly, methods of

speci es-specific. Thus, they can be sel ected and

the sbynef inivemtian argused igityrgef subteRAIERHIRTMIISE] or to t he

di-scl a6 : ' ' L.Qn, i

o5 e, Bk A 00, SOENRUHA s we
described ds WQ 93/2399Rol).S. Retent Mbi 6,370,812,0anddA B Batent NonH38%516. Some

wever.., i n.light ,ofthe. di scl.osure,qf 1he bij ..

embelfe st b ol b Aot spopitorine
device afly/sORRicarBoohteRi gt hgtrie o Thisdiodsify 8 rusefilcfos protdetngtht niomitoring

.use_in termte control énogéans. I n c%ﬂtras 1o the )
devicg pug/er igficaneoniaining maspx from g envdiopment; The g fevigepr matrix

can Hemblobddadittid) alen@ddéﬁaglm REED BREnS %Q)tﬁégr&n%fi'e@%dﬁhﬁi’\ﬁﬁmnal
| | 1

positive results w now Ji\ UF412X

disropticRSioett Ueging wamitge c /TDNBhuRng DPEG8H1D Py from a durable, non-
bioddgateiE¥elilind OB shiy, bhod ifRllod (1A RKId fidhitoling Afictbhn BeQently

I'eve and expect ’that ot her’ ‘ecdysone agon
remoesifem éb bojl or fosehe statianigushes(itisdtivantagepusdo utilide a station housing to

..characteristics, can w.pbe used dvant ageousl .
minis g RGP O Py fEE ey LRGP P Ve A HERLEHEpey g foxicant-
contalh® IBAEY SONE GREanofysteoil 8t dnSnl6g theof end CSIif desired), can then be

hyper ecdysonismin foragi ng worker caste (and )
placed gifhe Hatiggihasing, Thegmatpnugdedice andiheioxicad Mptaspraferably comprise
cellulb@0441 Wth the foregoing considered, exanples often

mte species that can be targeted (selectively) by )
us\ériofs mpferiatttindotuseds ifrtegised; focincase thedprieneponsaining matrix. This

methécp f‘oPBa%E&%ﬂ?g theR%Hcgﬁ‘cl-cioB%ﬂlri]fgsme? Xein%?s%’be Bsed 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]

hesperus, R virginicus, R tibialis, and Heteroternes
aureus, as well as termte species of the famlies
‘&and est genera) Mastoterm ti dae (Mastoternes
B@gqsggs)s’n Hodot er mi di dae  (Anacant hot er nes, PCT/US2005/005014
Zoot er nopsi s speci es), Rhingherm tidae (Coptoternes,
Heteroternes, Reticuliternes, Psammoternes,

T T —

feediff of e B?:R:turés ﬁ\lCalr&t Heﬁfg@@tdecﬂéa.l OAi(ij: éﬁﬂﬁim tﬁ@g@i’c’h hlb@dis@tguishes over
speci es), erritermtidae, and Ternitidae )

nat‘“?ﬁ’é?‘?&%’ﬁs i(r@@rlﬁ%%‘,fewq“é derilephis ecdypqneor @pateg; thereof that might be

foundRARIRL AnFBBectivd¥aththt” (& BB Site cdRFITBS alDHMidiBE IR ver natural or non-
G obiternes, M croceroternes speci esg, Ter nopsi dae

orally adseinisieredepounis of Zodisenerfbpisiags iree) ternziedneltikgprogeess t

S ' f i fer Vs .

SO Being oo SR MUAC na B3 e ot LEB K] pnd Bt ottty of
circuinstandet efor a] BiR&b hpfliveticn, bihecécdystereidt bH the @ubjéuse invention can be

.practiced ir ways. Sone pr.eferred apparatuses ar.e
admifySreflogad Y AR\ SIBTE6 FHOTKE temifes (8 RECSRR) 1 Ble doppcagimalri) ot a
concébtetidh o3 lesEdlaf 10,000ppnb 2B 81 béldH 7,550 BBm, £BPBELWBIV0E ppih, and at or

t he subject invention can include ahousing that Is
belovy b8P palr Also predarisd arcspperniigtions f legethpicb00pmy r With these sample
ot Oops F AL N TRt . . . .
ceth B0 i iha, RRR' TbA SR bl etk SRR by 56 Uincltations
specificatly caeniplifiod heeini For exapile afpreferradroneantraticnraegetior éhtwdiments
. it Qr..n Vi ce or X a closed within
wsing R rrRt1a0 o e 8 it e B 2o AT eoved
V\quAéhiﬂh} tHatd Wid a vatieSr df]imelt' l:ﬁibﬂlstaﬁd hﬂé;ﬁrefftﬂéﬁ@hﬂ’hgnﬂ)e Iu}fﬂiied&: practice the
.This housing is preferably made from a _durabl e, non-
subjep %%F@a?%d%lpéecwawﬂwiﬁ andinpprauses| G be rlesty PR gptrol of a

partiduff Hdcost dnfl 8nvBRInkRA1IsBHin3C $L LRSS VIR beapphBiRY £krson
_fromthe soil or fromthe station housing (it Is ]
skilled énthiverd yues tbe eerhings provided bereisit Fonexananle iforgatioulantyi “shyrispeeies of
di. s, [ A ' t . T f, 1 .
termifl AR ol uss O B o B btod RO R e Bt Hbfnetcaly
sealed baits dessiibegl ia V@ 03198A00@ GS-2008-0 EAT6 3R Al papd fLh 8. Raent Naur6cB57,223.
. | if.desired), can then b aced.in the, stati.on
Bt A0t Vipe e Bl R s 5 Also P mASTo e R EigR eperelly
and/op dcEical)) )byG@ﬁIE fikeSpherdh®bhdd| 408 @em{oGhihBdald/and AstScellulose polymer
mat erials can be use if desired, to encase t

: . sed ! he .

delivary devicsh L WONBAPH R guhEBr3003-0FRi343-Ae diistroris FopHieriogaiso be
empldyaE i hleCAHoainfRs 3 e MELIRE il hibRN S SO 108, BRGINDS 6,404,210;

Create "dose-packs” that” precisely provide the
6,052:16pr and 5i846.89knount of toxicant. "An effective anount"”

Ofim t .Subj . J:\,UF1412XC1 .

P e AT & o o el oS gd mistpes pf e g more types of MAC
/ ecdy3(eTditisS@0D malpS b dethel Bvikke chypbinativing afidixias oL@ dbmore types of

adm.ni stered that .iis sufficient to_Kkill, ke si ck, )
CSIs (aoth hexafiyuyen and payiffmpyron; f@éa’faf@kéf Py fherriqre. e i o gjore) active
ingreBiERS(‘RQI N Of tBE QibRet BlentioNhetl h&ileic¥ AdANMMBled oPprdPided at exactly

di st n&w shes over naturally occurring (relatively

the sapertipng. g subisgtinyentipn mplardes epavential asimininaatiog of #ideagione of the Als
follov%&ﬁ»ty, illaf) foecﬁ@e 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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[0051]

[0052]

[0053]

found in nature. An "effective anount' 'for termte
control can al so distinguish over natural or non-

ora adm ni st ered anounts of ecdysone that cause the
2\‘}‘??3 ?¥?mite nolting process. [00471 DepenE‘FVBSZB??/‘"’S‘H“

the MAC and CSI used (or if 123 is used) and on the
totality of ci rcurrstances for a gi ven applicati on,

SRE G SR ST S—

mnﬁ;ﬁéd)'l th€6 Sl dos1dRhasi Brotided. Mehd OXI c@amt ald@derﬁréﬁ)xdéatﬁr& (to allow for
concentration of |less than 10,000 ppm_ at or bel ow

dispersepagyt 5,8 colony.dfer ¥enpie)5 medyﬁmldéchmteroﬁ@nmg could then
t

be p{"cﬁggg ﬁﬁgg%né‘é)e?n B i E@ﬁ{?ﬁﬂlg%ﬁ t&?}?ﬁ{%!% f{ﬁ 9151:%;1 ‘i%lfn &ﬁﬁ%l’ of the

termgegypFastots studmsstitmngmdm)sa@cem ba ap&dnmddaccmding mkethamyu eoffinvention

T O I AT —

ﬂuo@mhmdmyy@dmm hal of enozi de (and dependi ng on the
CSI used) is 2500-5000 ppm [0048] Again, there are a

vari ety of nethods and apparatuses that can be

ut wliipZiess b@eR BpfidafEnd, BfovisidHa %ﬁimé’cﬂ)ﬁ? Ahi Pﬁbheﬂfﬁi}g referred to or

pr eC| se met hods and appar at uses can be sef ect ed
citeddisreimare incemnenatsid bmtefarenmmthmﬁnaretx wrtheextent dtey argdot mconsxstent

wi ERGEARTERL A SEhLRGigSieh appl i catlons would be

apparen ed in this art using the
teachi ngs provi ded herein. For exanpl e, for

P hEoltipecics bromith A TEse ocb Bt dorpacisthe ih g ghiny These
exan%b‘}é%dshbdld hhtecBn Rl Ga llinMting €A1 %@rc@ﬂﬂfﬁ& a‘i‘@ 5¢ welaBbardh1V¥Bvent

3/ 082000, US-2003-0177689-Al Pat ent” No.
mixtgregEponmas areggwplugleagﬂqgﬁgthg@pwgmﬁ:we subj ect toxicants
can al so be nade nore "attractive" to termtes
(generally and/or specifically) by using the
2 ol fo Siepeabybaritc albterrncdintemits kbddapgmining the effects
_ﬁ@él ymer del i very devi ces of WD 03/092376 and
2003-0180343-Al . Electronic nonitoring can al so be
e npérmmdmra ccﬂlwléd EoR0tdER0I0ni e adh & % YRS dns BNERIADIPes and
Pat ent Nos. 6,404,210; 6,052,066; and
Wereélehlﬂg th@é@ora[tqm 25267 4°G any ¥+ 290 RHE befosnusenTechuieal grade ecdysone
r 0 M
Was? 2R g{ﬂéér%m 8%%2)[91:5bgng|518 fgooe{ﬁg 1260#13: WV\IIS(%I%&%§ vk lution.
Meth@mﬂablnmris Gres Oppuh Adl) wters wsed wfungmagedeontmise Etghesceptiation solution

2 B SRR AR o R Bl 8o st
glassiB&g‘fﬁdieEEﬁcEallbw%fderi)ofat‘ee)vSﬂﬁglﬁCt i nvention need not

b CO adm ni st er ed ?w ded, at exactly he sane

t i TS fikier paney Syréed as o SRkess fpast 1o O% WHBh Yesjermtes, plus one

soldlékqm Jﬂﬂ&hﬁé@tok Reeqbladrs FRas }”orﬂ&s‘%zngf V&FIH& v@ére? mﬁ%@&de@ WeSleach Petri

, in an effective tine perio to allow for the
dlsh anrideningcthe dietparten éw%ldg}ECmI deiguiged water. For each species, two

A0 P 08 e i Pt

units.) 'I\hblPéioﬁlésﬁy(ﬁﬂltd:’@as\ Igd et UE41 PXC1O8aey 40N/ vels male daily for 12 days.

72 P 14, 1
Term?tgsos /o%znggssymp ocr:nTs/ 0 2%81?1/13 e?eslcr)loltmg vgere counted, and dead termites were

removed from each unit. Because affected termites did not recover, they were included in
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first. At the desired tine (for exanple, when
sufficient time has elapsed to allow nolting to be
inititiated), the CSI could then be provided. The CSI
YO3H45%% be provided first (to al | ow for FPCT/US2005/005014
di spersenent in the col ony, or exanpl e). The

MAC/ ecdyst er oi d/ ecdyst eroid ]anal og could then be

ov, de for, e toinitiate nolting and to
morBf e T Sl FEABE Hhe Pitc oGPPG e PP thatites showing
symptaiat Ofificospidle Adltink Ahd Yodlifl, SASHABnERATalts Qﬂtzldas( w&d arcsme—root

according to the subject invention (for exanple
transfgringd andewbiecist] tothe phdysisntiviasianes (@WOYSA) cBigoificay dlffanences (o=

0.05T RS AAEANR.E 3RS RA L QUOTI NS SOl BBty o

(SAPInetitutei 1068). appl | catl ons, and publ | catl ons referred to
or cited herein are |ncorporated by reference in
their entirety to the extent they are not inconsistent

Ex aliiﬂ% 1&b~tﬁb§ul@wlféeahg cb@RAGHY 1 SEibieiraddih Serdineei 1 cati on.
owi ng are exanples that 1TTustrate
pr%ﬁ@@a@mwf hyerqsdgsonise @rgompdete ralfing)oviere Tvidsat for both termite
I opll Syl |
oo 908 SR e L BB CMRET) M bty 7 o

expopura,pomb tepmgescaxbibitgd thof }addmufer’ psstiat hertoiiedncontpde molting. The

syRGOiE SR B AR atosh o B R R siran ipre hetumuron, as
reportdityBais J0RERIn [1©08), beBossBbeer vl fHoRe taexm Cél@éﬁtérﬁl{s%ﬁd Lepidoptera

col oni es each of C fonnosanus and R fl avipes and

whenfqated pdtheedysonapgopisisorieresisptineceps aftgrpramatuggmoispyipitiated but

| |
o B0 PREATEE U 15a, 5, 0t B 5 gl i

sympdash tHap cmsrdbej/ frowrteraites (theifiiss ime oiteHthows) casaﬂdllvmaﬂlis; (W ith CSIs,

. 0 used as un cont.r ol
e, BB ] S5 B3R BE PR AL o oo
blologﬁalrmhdduhnﬁhﬂf thé/%ﬂysme edposurk af désbﬂbediﬁ e e)fpeﬁmeﬂi fefthifes were
a ter ass,_Petri dishes and all owe
aﬁlﬁ@e%a %%m&*&]wohwscys@wm gucess Fe%r&élpn < Uiig isfhggeason
whyﬂ:lg @yzﬁ;ﬁbﬂly&ﬁﬁcﬁm{pm@mswgs@é‘a% b YedybotR (V &4 thﬁfm CSIs (4-8

| us one soldier forR | avi pes or three sol |ers for
Weeké") Signifirasd meutalitionrat dA %W@W mw@@& &adbatth tesmide species exposed to

e 0T S8 e L REPORE 10l s o

hyperadtysornfm.t &urplésingly a0 ¥smenal By weerkcpeied tromoE fomadsaion ekprsed to

a total o 2 exper.i nent units.. The nit .
100-Ghgt Son b AT RE s Sl Josk b s NIRRT Ygpes, Bue wih
ecdysdaythis appearsto bethesb@weng synptons of inconplete nolting

were counted, and dead termtes were renpved from

each unit. Because affected termtes did not recover,

they were included in J:\UF\ 412XCl

PC\ Spec\ UF-412XCl . doc/ DNa/ ehm WD 2005/ 079572
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nortality data. For each treatnent and species
conbi nation, nean percent termtes showing synptons
i ncorpl et e nmol ting and nortality anmong
WQﬁ&‘Eang%l ons at 12 daywere arcsine-root tPaHEYBMEY14
and subjected to the anal ysig of variance (ANOVA).
Si gni fi cant di ff erences ((x = 0. 05) armng

Talis b P eh PR EPORE BepTBI FOLe O ST ardygrt 1‘5}? @— SE) of R.
evipgad C.gorinpsgrus gfter lﬁpclay E¥ROSyfe tp&s

Consemjralien anean % dagempiete MOBBIE Synpt ons of 4% Mortahty
(pptay per ecdy s aflewines i ncoﬁoem@smﬁ i ngR- fetiresevi dénforfigyanus _

0 both terma@.eoxepeci es @G £r0.@aposurieddbiédayson@o@t- 0.60a
0.11, 000 ppm{Jebbeoal) . Ad.o@# gguar oxi roadeet §.00a days1.09 +1.22a
1 exposure, GGE0LE M t ego®xy.fiat ed g + baokkni f €194 0.75a
10 Posi tion dyig, f@obeﬂe i neonpl eie Mol tJ @i 0 HDS  SYTREANB 552
jooMer e similg 0, ose fé‘é’g%e to t({b%g%iég& SY 6155k 8.00b

1,0dg"M PLEOr,, Jar ol 45 + 6.55b

Meads vt se¢cdimen foHlawedif the panas é@ttexme not signifiesgilyditierent (o = 0.05;
ANV [SHbdnsitfgnil $193); where death occurs after premature
nolts are initiated but not term nated (Dhadialla et
al. 1998). This is the only second tine such
inconplete nolting synptomwas recorded fromtermtes

Exanfplde— Pi*otd?cbl foi feRlikpeiongydtdxoeed e antse subatraaSdrsrmit trid determining
CSl s termte nolting was inhibited after ecdysone

the effegts thereefy t he natural nol ti ng under a pre-set

bi LRt APcdsohe fih@cdybid bl 8dRE dY SRR AEXRAS LI-Byd@Sxyecdysone
described in this experinment, termtes were
(20Ejawey dissoilved apd usediio dle samepmansars peWep Pedypmenns disgyssed above in
cee £ason why the
Exam}lfef T rlééugtts gtr‘Brc& é!@fftécfiﬂ he ﬂnl%r‘#éﬁ ga%%%g?ed faster in
ecdysone (7 days) than in CSls (4-8 weeks).

Si.gni ficant . ( ere re orded for
E—“@é‘i—&—é@?—‘ﬂﬁ—@é@ 7 FORY OSBRI 00 ppm

( 8lpRorhs of h@?&&d?sohﬁfrﬂ@er@ reQR!éﬁtt ﬂof)ﬁotﬁfterﬁilte Ispacidd @&er exposure to
showi ng % oms of hyperecdysoni sm Surprisingl,

20E aicm%) nnmt( ahle ). Aefter prrsevieRaiely ¥ dmyseof expashiss s ohitss sebited
J%Hi&%ﬁé’%stﬁé‘uﬁé}ﬁ&%w@]% B S, 'cﬁscg?sgg Eﬁ&}eﬁn E@Sfple 2. As

respons?ve to | p ut
with exlyisome 0Bt difosawspdzaemplets rhelting @t 3 Bavler Bée than CSIS 412XC 1

g RS amonh bt rech R BRI £ DN 28320 55106 fom 208, with 100%

mortX{ ol tHokdkpbded wmd)(&lp;)m@abllenl@ (o4 ﬁE)noMmks' s tead ﬁetppnéwe to 208
of R .flavi

thanlg ¥@aH SAEngRRd 5%5??%&55‘5 g@%ﬁ%%ﬁﬁlﬁf of sbdysone and

20E Waletrﬁdaﬁ su(ﬁe[MQf thah tHano& BRBYed3zide! Wiich @ﬁusé‘d chRT IS ABHEtRfor C.
| avi pes C. fornosanus 0 O. 00 0.00a 0.00 0, 00a O.64
form@amgat 0,800 pron when tested under similar condition (Monteagudo and Su 2002).

1}
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0.1 0.00 0.00a 0.00 0.00a 0.00 0.00a 1.79 1.22a 1
0.00 0.00a 0.00 0.00a 0.00 0.00a 1.19 O0.75a 10
0.00 0.00a 2.38 2.38a 0.00 0.00a 11.31 6.55a 100
WOaWsOWSHoa 8.33 5.95a 60.26 18.06b 100. 0PCTHGH/005014
1,000 21.80 14.10b 3.57 24¢6a 100.00 0.00c 93.45

6. 55b Means W|th|n a col umm foIIovved by t he sane

Tl\l@%\ Pema igrmaies PRt @é%i’élp D) aﬁ%ﬁ@ﬁ? Y of
-1-13-2 A0 TAKIHPSGR v--n-!i‘ iz PO

Camxtntnmoar mi ni fgcempletsrlYieling t her eof | 0o¥sMortality
@B)hydr oxy R dimwipee i s Giformesiypsbne By flovigatt . Gloriegsans
ograde 20- hy.doexyerdysoneo +(A0&) was.28tdsRilaved Ghodt 0.6@a
oiih the San@ot’fafm@csas as(.p@s 0pdy 0Nse.64 aw.6hascusded 0.75ab
pabove in @_ @0a1 T@ggqmt S apeoREsRNt et 12 b Aghe

pgol I owi ng g Bo& obon RSl S daal eeding s a6ane

1 - hydr oxyg §¥g 4:69‘% f{ognea 6tl§+ 1 [QP *5.43¢
n’ptorrs e 52 36,& ent "1 or

1000t e qn’AﬁPé‘éZ& 8 .ﬁ?m £ a3,02d

MeTasovichih h):olumfeﬂmmﬂ:h}dhﬁ m@e;term@awlmﬁm@o@ ent (o=

096 NOYANISASSInstithieJiOP).  t he "j ackkni fe" position due

to the |nconplete nol ting, as discussed above in

nortality for those exposed to
CLIGReAN (1 PR BST)C. fornpsanus was | ess responsi ve
t %‘6%5 %]ﬂ% Ws@x@e%of%@i‘&t&gn% thabdbdRiidedlihd Qiu'@tiorshlp,
0 Nonet hel ess, results” of ecdysone and 20
and fepding mpmtse simtemubtenamanm:mtﬁsa@SfIMﬁzeviazWeﬂams&Kollar)m
caused in 500/ it 0
oral R ey e dahTRlsEPogltt, T viere alt PLBRAARMS eat duciibntia
additia8/eyndtpistia Qﬂécts oftialdferlo4 ki X afR&iE concentrations) when combined with the
.. Spec\ UF- 412XC&’8 %ff/ DNB/ ehm 2005/ 079572
chiti AUEOB QIO UYMWISL r cont ternites

’lee§§‘$1b ' éﬂoﬁg Fe@aﬁ‘gﬂ*aﬁ{ ‘BestAlbRRH oLid SEH XAfluiRkéiR| A b¥irdd choice
avi pes and C. forniosanus after 12-day

dangsiws emidgc@d i qatnpsxs feedins sgponse @@fh}@éﬂfapgmpgﬂn%:aused by
vanmﬁs com%ﬂaﬁ&% og% | agl %gw&% Hoz¥ie GRE Hlxaﬁunfu&&vﬂ‘d%ea ofrilter

r nbsanus onnosanus 0O 0. 000
paper{adtfihe Qflaier).. mabapﬂateﬁaorﬁﬁ‘@d oftvio @u@@plasmma@w 00a

conne%iee(ﬁ)y a%_gré ﬁ)n]g'p}e%te %f%% “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,

JAUFM12XC1 PCT\Spec\UF-412XC1.doc/DNB/ehm



[0059]

1 0.00 0.00a 0.00 0.00a 0.00 O0.00a 10.12 9.42bc
10 0. 000. 00a 0. 000. 00a 0.640.64a 3.572.26abc 100
851.40ab 2.381.19a 76.1911.28b 11.905. 43c 0
W%@?S’ ¥5%9b 26.19 6.09b 100.00 0.00c 74. 4(?‘71“3’952%’8"’%5"“
Means within a colum folloyed by the same letter are
not significantly different ((x 0.05; ANOVA [SAS
| f
overn e e R e Bl g bt e
held Sy fiuesi moterdayDi vamg-lemamsm @awmnﬂ%w ¢dch pepliot}- Thus, '

R IR ST TR S

replicBle@ T kiZs Rith 80 t @ik pdralihcateory trial s t hat
determ ned t he survivorship

d f
o BT shomadgihesFiEsRBEATLY BOSHYESS n?‘%@ﬁegg% FERTR7 Pl ﬁfﬁ%tgems on
e L e T T e R 07

ucted to eval uate
greatdrRéficacyt mn 5080-ppeaal Hiatofenozids o090 ppinchexpfluguren after 26 days, while

of hal pf.e i de ous ncent
SOOO-QBWg)ia.ﬁg ﬁtc céOSlIlSS | nﬁﬁg?p%)mggaﬂumuron The

O i gy it

combiiRK&! dAHI0 §in Rilo Rdsiitle 4 50000pm Aeaflukbirobiaiseéa ﬁgniﬂbam@y lower
Bait Test, Hal ofen02| de .+ Hexaflu

Level phprGEPISHEBAF HEAE RANEFrATRTE AR on%FFﬁggf'e eé%a?lﬁﬁm of

haloférﬁé £ 03 Ex AR ufASWh ﬁg:hﬁ%ﬁ& 8dnlal Yo @ WsverblRfficadiarb@dsd by 5000
I nations of technical grade hal of enozi de and

ppm m)ihmlmm Note thatmmmmmSqulpp@rheX@taﬁ@ir% Wilh {qyfee concentrations of
i T o AR RS 0015 S0 s e

See FiguSe swiditegraihéoal 1yl 1D)1stfa§eg datatfioi Faple BL.known nu nb er of
—termi-i-e—Workers—wer-e

| ni-rr\rl nnnl

|v'\+f\r\ %

Tabledilh Hergaupantie Halofenszidpnlessy S PaamONP © Cpsumglipp and Resulant
Survwreonshinh @ft " ip Chpi hiBerwren Anfiepted SYP) and Tecaied /it o1
m xture of ca. 1]1:rg céimmmednt | alNo. Surtivors/§@ chanber
was connected by |t hefteyodaysubil ng dftert26elapsi t | f or agi ng
Chosdeanber (Wi thout | gvesk ¥SEM)EUl|i t @Temmix SRM)Tont %i Surmiying
Acefoﬁ@?@ﬂid'lﬁﬁ Teedrng shgy £832 aES|S ¥L0@:al40em t he chgpoe
vs. eed bet ween unt gegtiedodfocks of southern yell ow
No nu dl g Td re% PR BIghGET [PapPEhg tHH>Q €NpZi € 19@S
vs. Qﬁﬁ S | ndr vi dual yl%icpaf:gntratl ons of 12 O 2500, .
& uuu Vde pPpm a
Hexaflumyiron, 5%@?@@ %%?f%ﬁ P o] eman | one:l 65:0
Vs. nr‘gﬁf erl ons—o 5—: u“ &%& H re
Hal tf%ﬂ%%gg(mpgbhm tal 955% ?10w fI 331%\5 bl so 46
vs. Y%t ed at 5000 pp m 1881 E3.80 80 \ ay_g_,__a_l_l_.(_r.;a,t_gg.n.t_s____
Halofenrogide #FRH596) J jupl&ﬁ@;{@ﬂ a 33.75+6.56 bc 67.5
vs. IDSpec\ UF- 412XC1. ddP2BNRIZAM WD 2005/ 079572
HaldPeabzidSPFRQBS0P5014 16.05+3.39a 45.00+:2.04 a 90.0
vs. SYP 9.49+257a
Hex (5000) + Halo FP (5000) 13.92+1.53a 11.25+3.75¢ 22.5
vs. SYP 6.45+220b
Hex (5000) + Halo FP (2500) 13.06+2.58a 26.25+2.56cd 52.5
vs. SYP 13.27+2.43b
Hex (5000) +Halo FP (1250) 21.53+532a 2725+ 6.65cd 54.5
vs. SYP 597+344a
-Each choice test replicated four times (bO termites/rep)
ithin 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
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00617

17 oven-dried, and weighed for consunption. Filter

paper was placed in all bioassayunits that were held

for fourteen nore days. Surviving termtes were then
WOMBAP5h each replicate. Thus, survival weS/EEMR0&YH
at 26 days after initial exppsure to the toxicant.

Each treatnment was replicated four tinmes with 50
termtes per replicate. /00591 EST showed either
significantly positive or neutral feeding response to

aI Testr#ieaChvict Fealing Bhit Test, Hﬂpﬁmoiﬁ?} Novifluneurbh) Astaﬁ\ﬁ\rd paired

N O e
feed%l\?%!rlegel%ﬂgbzﬁdﬁereﬂltaﬁp%ﬁw&&é@fb& %5&%%&%03@0%&1 grade

e 5000 E m hal of endzi de was significantly nore
halogenezide eidbroyiflyrayros 0Gaed pmﬁllielsmmmt@mﬁ capis). EST were given the

choi eOtBJ(f*e nu'tv?%rﬁ Qlé%%ag&i&:lga@o?@u ?‘gﬁ%‘]"%ﬁ% \é?@%%teg fﬁlter paper.

Halo&‘mmdmn&hmpﬂmhmn@mm&n&duﬁm@aﬂyefcomcmmmofaoom@m. Five
he conhjnation of

oy S0P SR SO o v o159 (R SogPiIRoR Wi 12565 2500, or

50008hgvh GRkYenBEiAY. A&tr ByurR8d QaysPRMresiiehts WK Rihovhi tofed-Bddd, and
conmbi ni ng 5000 ppm hexafl umuron with | ower

weigherhkos RensBpinTs Berausp af the wapid aptiiaty of rpvifBimusen, s viving termites were
. r
also Pftd th CARoticRRAREH Bl dasE B Ko HE hasl AR was rogficated four
time$ Withsﬁﬂl’ttatnéss phnr%plfcaibm Table I11. Table II1.
n02|de Test

Sl s o TRLBY Ao il GoapRel nofed fprany troatment,

althoﬁEﬂDthf;b wasumeREdIVEER abthfafcd FHP SN 5800 ppindaloshorite (Table IV).
consuned No, Survivors/50Q after 12 d%ég after 26 days

Afterply cawrtqepsiass, S 082 mpE prBlpmuronl URrQYigech gighly significant

2 o )
efﬁcﬁ%l%%f\ﬂ(rg &8 Egﬂsrw_irbrs f% ﬁ‘hﬁél\l/lfgl? tgbﬁgﬁegﬁ 1)3?": 98bok (#n ﬁﬁoﬁﬁ ﬁ@e Ras al

causipg significant@@pact gn frvizrorship@ftensy dagy |ﬂo_weyar, the admtyon of halofen021de

onol B vhaipepa beck Vel icp dtaf berlty Mo towes

concéht&%tohs df hdlbfenoZide Reretadded 8t ¢h also b seen SphitdllyAid Figlhr8%. The

|.of enazi de FP 0) 18. 7 + 4.32 a 33.7 .
mostElegvescorgnatigpvas GO0 Hout BoGINERNEH dnp S0 kb Balp D8R, which
causedi Gificanily S8ater bfcd) tHan 6ith3A5000BPmBf noviflumuron or halofenozide tested

alone.
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vs. SYP 9.49 + 2.57 a Hex (5000)+Hal o FP (5000) 13.92
+1.53 a 11.25:L. 3.75 e 22.5 vs. SYP 6.45+ 2.20 b

Hex (5000) +Hal 0 FP (2500) 13.06 + 2.58 a 2
‘38294’%’."%957% SYP 13.27 2.43 b Hex (5000) +E'6122"S&‘?9§f005§14

(1250) 21. 53 5 32 a 27.25 +H.65 cd 54.5 vs. SYP
5.97 + 3.44 a Each ch0| ce test repl i cated four tines

Talig By - o S S PR Comsatre st A Rosultant

__S_u_r&\_/ﬂgﬁw i Ghoice T ests een Vgﬂec:&%gp“ ea;@.q] AP
letter are not si grufmgaﬂwmmmffeNefﬁuwesﬁﬂ h >
0.10) J:\UF412XC1 F’CTIaﬁpe&‘;i_dﬂMlzxcﬂlér:H]lHﬁethD

Chaied)5/ 079572 PCT/ US20@81ead SGEM)"1d [(MeB0: SFMY #2 % Surviving |

AcdidipiComitiobERi Ng Bai t| Tes88 +i3ad0af enozusles +3Ma f | unmurgms

vs. &gpandar dpai red choi ceisfeedompg tlest using thejsane

NoWRuh@ea FPa306d)ped 1IN 1388 BboaS [CORMICL £ b CoMmarm

vs. §¢pdi ng response ar rmj@gg ngrtal ity caused by

Halé%é&z?&‘é fﬁ?@wfa“ o eat 515 &9 rk?"f JBFSE L 50T EMOZT s

ron tr gr paper acet pne

B ke e ek
Noﬂéé?:é?o} sHalEF (2900} d, uaI8| ﬂé% 458nce nt PalFohe0 b 5ooo 00

Eive thousanc thann 3 novifl umirop was
Nova (5060} &HadaiFP (L256hi néi ﬂ%ﬁ%otah 1256.75 2981 cdor | 5000-5
vs. $¥f hal of enozi de. Aft dr63f-0up0ben [days. all treatnents
*Eackidheice eeadveplicated/ fonr tme@0 tamdites/map) ghed f or
*Witttin&dhRRhbibstestRedR s well by i sidpletictgd dov significantly different (LSD;
p>0figpvi fl umuron, surviving tennites were also counted

‘Mo 86 Wed BPiHcGAhE 16#EE RE noWighiAdhntipiisreRht %sgdp 8@.10Fach

treatnent was replicated four tines with 50 termtes
per replicate. [00611 Simlar to results in Test #1,
t Hamemany Results ofiihdst studies indisete twh thy corpbingfiongf hdnfynomde plusa

couh 8Bl 5 AP B bt BBy e

The ipact ofAfallefencaideyaphenied greaterdalych, conibizd m‘iﬂn eaafivohuron) ratihough a

ot gl SEA RSN EE BN S S L SEKers0000m

hexaﬁ@ﬁ@oﬁp coateatanaz b 900@6;?)1@ Ihﬁlefensﬁa@ wag nSdagitd i ICQu%B t81gmﬁcant
act on survivorshi ter ays Hovvever

addltafaoﬁfiepﬁnvvtsmna%fi@sﬁo zL%er qoacw@;@wl}swﬁhaéqfe%}siéa@é@ 1250 ppm)
enhaﬁbg@%O@ﬁ]Frﬁﬁoﬁhuﬁlﬁfdn%{ﬂnﬁ’ Wﬁgbﬁaﬁ fe §ﬂ§ﬁﬁ@|tflaxrem3&ncyto

west concentrati en02| de were
causedldsiedceptirics of trmié bait whemmpagadap hﬁmumyronmr o gflvmurgn alone,

signifll_pa;tezt repellency was not observed for any concentration 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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nost effective conbination was 5000 ppm novi fl unuron +

2500 ppm hal of enozi de, which caused significantl y

‘gr eater efficacy than either 5000 ppm of novi fl unur
PRUSEIEHOzi de tested al one. J:\ UF412XCl PCT/U52005/0°5°14
PC7\ Spec\ UF- 412XC1. doc/ DNB/ eﬁ? m WO 2005/ 079572

PCT/ 1JS2005/ 005014 19 Table TV. Noviflunmuron +

ool M S Gt e By B AR el gt (ot
Rhitdtértiideylshowh in Bdanipledt ed FP. ng consunmed No.-
Survivors/50Q0 after 14 days after 14 days Chaice'
( Ménfproedpeqding heshwasgronduagfdge, Gampaisgnorklist erysed Ryrdifferent active
mgrE(P er%§tr§§é'a fleﬁﬁ@d ée’ilufo%wfbaﬁ ’ﬁi’et@st aPatdsSyas théRame Qs'ihﬁ descnbed
[ umuron FP (50 14.58 rE 2.20 a 13
in Exalszleb?e quvlﬂumm@n vetmeszedasl thi baig ab5QQQI-meemz¢11§l@tl<FiP and also in

T R R R -

also&obfited bt 2®Mdaysl afker. Mitial/ SxpoﬁifE’ tBtheGoxidantl. Hawﬂuﬁimm réduO&D{ermite
+ Lo.F 00) 8.28:E a, 3.00 f 00 d 0 S. .

S“I"Wg%ﬂ’ 9‘4];?1%2" 1 cpmpated tp éb%)g'janl; 8- F OWT?SO efsmﬁalauon of

novidludfiréh #hd halofdhodide 6£hs8d P00 Rill, WXReh hedis supgdstoathaldidelide can
choi ce test replicated four tines (%0 termtes/rep)

enhagngg theispeed o€ fficpeyi foeCEbistectipides s fol | owed by the sane
letter are not significantly different (LSD, p>0.10)
"Means followed by the sane |etter are not
significantly different (LSD;, p > 0.10) (00621

T abl B Hyxafliefikdd -5 Hafoféragige Teétl Woaatalidé CahRmptiad addne

R eSQiai Shadiv 61Ehip bf Aaieies 9%bas i Bl Bsicall Febdthg BRSg6dtd.Ci de
can cause ennanced aC“V'IWSji Rok3pParied to_ertnar

aft z

Tréa\mgnpf i nsecticide aljne. afpact Qf[oélﬁkn%n%'f [
=€ artet—riret— —rexdat o oY
Bl EK:E uloﬁcgai%hnncf | ol cnoor*l of act | \II fy was—alt’so-—seen

LAV A v s R Y P T U

Cellylosicy JBath avith n >0 WPRowi f | ururlén. For 5000- phin

noviflumuron

Cellulosic Bait with 5000 ppm 0 0
noviflumuron + 5000 ppm

halofenozide
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hexaf | unuron, a concentrati on of 5000- ppm hal of enozi de
was needed to cause significant additive effects
within. 26 days. Lower concentrations of hal of enozide
VO38B01%%D ppm) enhanced 5000- ppm novi f | unufOHUSAPERPII14
14 days. Wile hal of enozi de 4 ght have a tendencyto
cause |l ess acceptance of termte bait when conpared to
hexaf | unuron or novi flunyron al one, significant
repel | ency was not obsemﬁ%ﬁﬁ any concentration of
hal of enozide in this study. Exanple 6 - Additive
Effect of the MAC I nsecti ci de_ Hal of enpozi de_when
Chappwp; Rell 18760 Thousosots. Siruetens 2nh s Blsevier, New k-
Feeding Tests with Anliternes wheeleri. (0063] This
Darﬁ%‘?ﬁﬁ ¢ FRWRFRM. IE T BIDmaKOEYssk 'd &l DI Wh%d 299 Mdvepmental

e survivorship, and feeding response of Amternnes
whdistughpancesrin shiffirent ingest dréers edvsedley frpeadysigrpidrpgonist, RE 5849. 1.
haiaggneﬁ%)imdoq, 50911671‘_&122? on and conbi nation of the two
actrve rngredrents. itenres wheeleri is in the
termte famly J:\UF1412XCl )

Dhaii@laSPet) GFR4CaNSin &dd./ IHk3/1898n MOV 2808itBipgwith ecdysteroidal and

PCT/ US2005/ 005014., 2 T itid whi [
di T EPEHTO B t%a&%un ‘itreﬂ']a r?l t‘%rﬁcg') %33%1%?%9' Is 3 b? er r anean

termte (famly Rhinoternitidae) shown in Exanple 5.
Have9.0M1 1A 976! Tiedprbpertomgf tobdidrs watsrnoitenadlomiestla tiss aod apibliegraphy

nmortalit aused by dj ent active ingredients

trQ§?%ﬂa)gr§°ﬁlﬂ%}°??¥é'$%§'? osic bait. The test

apparatus was the sane as that described in Exanple
Hrd$, 1. Nov3. fHffestisfinvetails bastraticomd lvaeyiwbd Brdc. FEOE'H Pomgr. TUSSL,

concentration, and_also in conbination with 5000-ppm

Hal-BnRd 2/ 3PP 18Pk bait was al so tested. Surviving

termtes were also counted at 28 days after initial

Hrd9ND&SH Keedek. 19, DVVEI6AMERt oRupkflubiis solditry ifdlicedts jirehil Hoemone
survi vorsl_géﬁ@%n hhal f when compared to the_bl a%o ) 09
cofalegues ahite, Reficuliiarmgs hst v sBronersy seeiFnog 2ot fa-109-
hal of enozi de caused 100% ki I |, which agai n suggests

Lﬁs§ﬂ§?} M2 SH0E i RalCRAtrolestaAE Giftehatisiead tenies.f AR Q¥ew York

CSl insecticides. Table V. Hexaflumuron +
Hale#d ek BAe54Pe$B: Conpar ati ve Consunption and
Resul tant Survivorship of Amternmes wheeleri in Forced

i ' ' {958, | - 1 RdIRIEEn B [d6F termi
Lus%%@,glgl?/gz Pakhdds L Hss Mpergh@'n\’%ll\é%rﬁlﬁés_%ﬁg Vb dgg{gsn? ildef termite

% Surviving Blank Cellul osic Bait

CeRuldtargies fl@asallisnFabr.)5 0 00sqspRiyER1. 433410348 f | unur on
Cellulosic Bait with 5000 ppm O O

Monteagudo, E., and N.-Y. Su. 2002. Evaluation of halofenozide as a bait toxicant against
eastern subterranean termite (Isoptera: Rhinotermitidae). Annual Ming. Entomol. Soc.
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formosanus. J. Insect Physiol. 49: 677-683.
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novi fl unuron + 5000 ppm hal of enozi de J:\ UF1412XC1
PCnSpec\ UF412Xd . doc/ DNB/ ehm WD 2005/ 079572
PCTI US2005/ 005014 21 References Chapman, i
WREMSHPSP s. Structure and function. Elsevi e‘fC,‘F"ﬁé&v‘v'%Z’%"“
York. Darvas, B., L. Polgaarmpp M H Tag El-Din, K
ErSss & K. D. Wng. 1992. Devel opnental di sturbances
iseithdel FIgRNEALRGOG AN Bl pRYrs AT ACIXS iRfii@iedCary, NC.
SAS%%%%P{& ,%%Hgﬁ‘g%? R0 r SR Bt A S IXS RS Cory
Dhadialla, T. S., G R Carlson &D. P. Le. 1998. New
Su, Na¥eclt99di Bkl wialiation dhfsz dexaflymnraankpit farrapulatiom shppsession of

actiyity. Annu,. v .43 - V&Y.
Solepiateapfies [brer SO gyl 2 4R0R uork 67 S¥o. o8
colonies: a list and a bibliography (Ilsoptera).

Su, IeYi @B0RIRxity a@a tdbd Sor Dbpulbiiatycontrol of YrdForBEpbsascsubigfranean termite.
juyenqi.ds on Lt es and honeybees. Proc. 7th Intl.
@%‘gﬁl‘?"l&%ﬁ%-ﬁﬁmon 1973, pp.158-161. Hrdy, |. & J.
Krecek. 1972. Devel opnent of superfluous soldiers

Su, NAYy @eR. Hy S¢hetfesiil. d 99@ Potential of st groesh regutatves 4saemiitiades: A
Reticul it ernmes Iucifggg santonensi s. | nsectes Soc.

1 grevigls Segeblology L 13d 7~ 1960. Hornonal control of
caste differentiation in termtes. Ann. New York
Su, MCRJ& RCH. SERTrHAD 16033 Ladrits®Redluativh oStwid.chit@rsinsthesis inhibitors,

1958. Experinentelle auslosuq? vaQn hautungin bei de
t ehexpflamunen| dedifpenzingy; asppi doyiganis, against Foymosay and eastern
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22 SAS Institute. 1999. SAS/ STAT gui de for persona
conputers, 8th ed. SAS Instj tuge Cary, NC. Su, N Y.
1994. Field evaluation of hexafl umuron bait for
popul ation suppression of subterranean termtes
(Isoptera: Rhinotermitidae). J. Econ. Entonol. 87:
389-397. Su, N Y. 2003. Baits as a tool for
popul ati on control of theCldmsosan subterranean
termte. Sociobiology 41. 177-192. Su, N Y., & R H
Schef frahn. 1990. Potential of insect growh regulators
1. A @Smp&itin s g&ﬁfolﬁgsrt&l’rhf%ﬁv w6084 Qebodifion 3doinptéss a molt-
Su, N Y., &It H "Scheffrahn.1993. Laboratory
accelerting vempaoumdofeldctad fedrh tanrecdysterhiglyind/dr iialofértogide, and a chitin synthe-

.. af l.u n_and f | ubenzur It cants

ss inti}iler sepeteR At Bl S RV BE o PRltr S PR G gnd wherein

said tefrhi#&Pir€ kdlectE GOAL Rﬁzﬁbiehﬁﬁﬁbe g 2 aFtlc@lhr ReAt&Bmes38d Coptotermes
1453-1457. Su, N Y., & it ehef frahn. 1998. A

species.evi ew of subt erranean tern1te control practices and
prospects for integrated pest nmanagenent prograns.
I nt egrated Pest Managenent Reviews 3: 1-13. WI son,

2. Thelcontpositi9d bf cldi@ 1 Adefsin 54é icemipesitioBéy na forkr sddected from a cellu-
Canbridge, MA.. Wng, K D., R A Slawecki & G R

losic bathya ditsh anig@gmdpfppg@g@on a nonst er oi dal ecdysone
agoni st: Effects on larval Lepidoptera. Science 241:
470-472. J:\UF\ 412XCl PC1\ Spec\ UF- 412XC1. dac/ DNB/ ehm

3. The 28mpodlien ofsclaiin 1 Aherzipsrd tompodithon is dmb bait in mduablediotigsg.
wherein said conposition conprises a nolt accelerating
compound sel ected from an ecdysteroid and/ or

4. The %&hg&ﬁﬁ&?bfi&alﬁ{‘ﬂ whefeM §did cShpbdion Riifa h&%&icﬁl‘l’f sealed bait.
sel ected from hexaf | unuron, noviflunmuron, and
chlorfluazuron, and wherein said termtes are

Rhl notermti dae rticu .
5. A mﬁ@?ﬁ?ﬂﬁ PfPLeFﬁB% an Atye %?6‘?"8‘#%’&“%5% erein Saég mgghod comprises pro-
viding @R 8R@¥stdrbiNtoabmeitedi f61 IngktRinSland pRIvilliA® ARARIN $ydithes® ihHibitor se-
a formselected froma cellu- losic bait, a dust, and

lected gromj hpaspGurnomneiti flemurop, andier @é@iﬂ@mr%w wid termites for ingestion,
wherelﬁ ggld“?ermﬁ?ég #ﬁ %%%‘(;III‘I 9@1 rio‘?emp dr’bebﬂl l(Ql V\%er ercﬁlweﬁm%f and Cop-

€ conpos i°%6h ot & aitm
totermé&ssppeigd.tion is in a hernetically sealed bait. 5. A
net hod for protecting an area fromtermte damage
wherei n said nethod conprises pro- viding an

6. The ﬁﬁﬁy@t&%ﬁ StQhér@fn@g&ﬁébd&&éroﬁd‘ﬁ%%bl‘? D ccdstidy Qbibund, 2

synthesis

7. The method of claim 5 wherein said ecdysteroid and said chitin synthesis inhibitor are pro-

vided in a bait comprising said ecdysteroid and said chitin synthesis inhibitor.

8. The method of claim 5 wherein said ecdysteroid and said chitin synthesis inhibitor are pro-

vided sequentially.

9. The method of claim 5 wherein said termites are selected from Reticulitermes flavipes and

Coptotermes formosaflus.



| ected from hexafl umuron, noviflunuron, and/or
chlorfluazuron to said ternjteg for ingestion,
wherein said ternites are sl ected from
Rhinotermitidae, in particular Reticulitermes and Cop-
10. THEIHTE Hr WA §§vhe§ein £ ééﬁg&&%li@ﬁn& L&l '@hﬁin"‘%}%@lga'sﬁ_/inhibitor are
Ssal d ecdysteroid 1s a nolt-accelerating conmpound. 7.
providéd eo akhdvonl irdéstatioml ofisbidwbratitssn sai d ecdyst eroi d and
said chitin synthesis inhibitor are pro- vided in a
bait conprising said ecdysteroid and said chitin
11. THNRESSSCIARNS RhbRn safl arlh & SBHAHe BdmplighFwaouher ei n
sg\l:ig& ecd@cstler oiu"(l} anndsasa?rd chitin sf/ntrﬁgsi s i nhibitor
are pro- vided sequentially. 9. The nethod of claim5
wher ei i.d ftermtes.are selgcted from Reticuliternes
12. o igshodef Srifp 5 b eidite o eSSt 1 us. 24 10, The
nmet hod of claim5 wherein said ecdysteroid and said
chitin synthesis inhibitor are provided to a known
13. Aimetbed dor sontedllingitermtites whesein spid mutodreempidsesfpreviding a molt-
scoeteBtt O Rl 1o 7 Re ik b SRR AR compound i
an ecdyefe®sill, ankBB whéreifeb4iadengitesCa8 tseleklel Nfgorh ERAThd @B MEEY, Eih particular
~ said nethod conprises providing a nolt- accelerating
Reticulitsppeusyl €eprolermes¥&Ciehr i ngesti on, wherein said
nol t-accel erating conpound is an ecdysteroid, and
wherein said termtes are selected from
14. Usehifnthé esmpdsititaeof any ¢fadlaimsul @r 4 féRedantrollingeenmitesavicerein said ter-
. Coptoternes species. 14. Use of the coppositio f an
mites gie ssfe&r%ngqmt ’ﬂO‘FrdW”é%tlchaFti‘Wé‘“t ez 51"%%94; Foﬁp@éﬁréles spe-
ter- mtes are selected fromRhinoternmtidae, in

cies. . . . .
particul ar Reticuliternmes and Coptoternes spe- cies.



