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FI ELD OF THE | NVENTI ON The present invention rel ates

generally to oest|C|daI conp03|t|ons | n 10

part i &AQ% MIEICID e OF B IDS AND
termticides useful for 16T &l - borne

termtes. BACKGROUND OF NTTON-Ternmtes are

undi sputedly the nost destructive of all structural
|nsects 15 Ternlt .are estl e ause 1.5

Spil I on T4 RERIECagen gl ethe oPege 8? L}ﬁ gs éﬂWEﬂ&P?‘yAPP]é%&OH No.
an @%Btzzgn@ﬂedmcmmo@m dol | ars i s spent on

treatment. Depending on the type of termite, a col ony

can cover as much as 22,000 square feet. These

i ndustrious insects FIKLR (¥ THEINVENIAON gr adual 'y

eating od and any ot her cellul ose containj

mat eri all PEnPERE!  INEERHO FRIEAY BeRgTALY tPhB‘iﬁt‘F’éiﬁgucﬁmposulons In
hi %ﬁﬁféul@rhbb&ta‘iﬁﬁo%ﬁfﬂ)ohﬂoﬂ%ﬂ u;?cotehhﬁﬁélcfeg %séfﬁﬁﬁ')k B&ntrol of soil-
in nud tubes, or in the soil, ey typically weak
ha&@UWUWm@&Ected. There are tmo types of termtes,
described as i) dry wood termtes, and ii)
subterranean termtes. O these two types, the
subt erranean ter M@K(}mamoh?immmvmml@ml (i.e.,
30|I-borne), fromwhich they build nud tubes t
struct ur &meﬁoéf@v\ﬁ@filépm‘fcﬂlé)ﬁ @Hé%tf@éﬂuaw Qi)ﬁtlr grucgfral insects.
SOi

apacTRE Be LELEAERR AR, 23 BARATRILS UM P Ld BHERLE: annany
| S aad aeadditiendl ohebillidn dollard B spemwndeagnent.0 DependinisSon the type of
chem cal barrler in soil surrgunding and beneath a

st METBYGr & COIpRYEAPeFOVer %Shl@wfh e 2 ALsaRpts dpstor] hese igdustrious insects
| ' K 2t4€ﬁ Ik 'acdl;g)e gritua @ lealise %drﬁﬁuﬁﬁy 8 ef" céﬁlbg‘esc?ntammg

varlab noi sture,” soll type, um
t hmMalvmthengamdmmtnu rSimext ﬂaey r&0aih dmddsthammm tlneyweod in which

li.cation v bl es.s s vol une appli.ed,
0pr SuSTPe v st Ry e it Hidofr WP b HatkUG g undetected.
COthEf?:' aff tH81 typLROLR LRIty tc@§crib%db¥s thery 6\9&id @é}%@@ and ii)
of a tern1t|C|de directly to the surface of so

t hevldbyansae sarmigs.a Of chesmtwaltypsar thi eubtnerramdae tsramtes \Msveaily live in
t h‘lzf‘het seorllr?l %I (s:(l)lijgorng)a%%%isw pc‘inc{héyhgmf'do mud tl;ll-)eeg rtrc1) gtrlfctlgrals Wood where

they then feed.

Control of soil-borne termites can be accomplished by strategic application
of a termiticide to the soil where there is a termite infestation, to provide a
continuous chemical barrier in soil surrounding and beneath a structure. However,
the final distribution of a liquid termiticide in soil is the result of a series of
variables: soil moisture, soil type, solubility of the active ingredient in water,
formulation type, and application variables such as volume applied, pressure and
nozzle type. The preferred method for control of soil-borne termites is by the
application of a termiticide directly to the surface of soil, thereby creating a

chemical barrier in the soil when the termiticide leaches into the soil. Termiticides
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WD 2005/ 096820 PCT/ US2005/ 009459 havi ng potenti al
utility in application directly to the surface of soil
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errt al i tHendt, it GWuRIR ddsaktafebuk 3 provideUMMNRY t&aitldilie composition
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CorfﬁbéQli fresmeshihat gffﬁrgisgi cqinueysr glegicad (haprieggand increased termite
bi f HetR i noid, such as i mdacloprid,

5cI 0 (ﬂ'}ﬂn?%t lgalddpgld&gg’ﬂt |%’;1rret hOXI n, provides a

conti nuous chem cal barrier and increased termte
nortality at |ow a 3I cation rates. The neaqnicitinoid
provi des good soi | MARY, QI THE INVENTION. ¢t j ve
cont i NUGH$,6 N GRkn ek &k bt iohN€omprisi
pyrethroid aand neorrln Clet nol OJE?[(J){?/(F e tf %réogﬁloefmh Somprising a
uneypelaoet] suchcasdafethim and amedmcitinbidabndhyasatmidaolvprid, clothianidin,

a lication rate ecificall t he present inventio
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25 py Cemppgtien AMPHSIAS nPXehrdidiagd seneonicetingidoselecied fgeroupe group

Co%ﬁhﬁgt r&g o?flmldacloprld, nithiazine, thiamethoxam, dinotefuran, nitenpyram,

thiacloprid and clothianadin. Other aspects of the present invention will also be

apparent.

30 DETAILED DESCRIPTION OF THE INVENTION

It has now been unexpectedly found that a liquid termiticide composition

comprising a pyrethroid and a neonicotinoid selected from the group consisting of
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pyrethroid is selected fromthe group consisting of
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al gbasatRemM e éreiably, tthé|pyraRhlold i sel@diddm®ih it group consisting of
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f 1 bifenthniat eypeaneshenpreir atparmethmst lymbdacystashrin, betacyhalothrin,
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co%gécslp !Ie%r}]etl:ixih,a %X{?ﬁje E}gﬁ{c}f g‘?i%agéﬁt r'n &hd' tﬁlﬁ)’ bela C%lmhrm’
I nesdasiatypate,d fluVhknatd)i t@fdoproxn andn pbendliisentMonmd dreferably, the
amount of from 0, 0005% by weight to 0.50% by wei ght

of PHFIhreig 5B §-in the conposition. The imidicloprid

can be aresplqldnfsifiBn 3MURKRE JF AR N acloprid. Th
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byam&hd s fkdin @.(ﬁf@%@/(bv% wWeRdHE e 050%8bl WAQBROSTENE SorhPorkel® in the
conposi tion. The clothianadin can be présent in an 15
angunposgfonf r om 0. 0005% by wei ght to 0.50% by wei ght of

all co kn_tihe c sition. Yet:..apot.her . .
pref er ng&@g@rgg}ﬁdocr? Hilpsogg}%ﬁi 1>S<tauI?neXt%rF i tflgeﬁlhﬁlr“l #nd, glgthianadin.

t hTraBifditi@ntanlepdidne it i aowia B BONPO.68EI% by vedght to 0.50% by
anount of from 0.00Q5% by weight to 0.50% by wel ght

of Waight efoHbentaprngntsin fh?é%@ﬁ?ﬁ%igm 1&g clothianarti can be present in an

Bh%%%%%mog%o%%% tt)d))/ %-5\?2/? g%éhtgc&l dif Othponents in the

coupopsittom. i N t he conposition. Anot her enbodi nent of

the present inventiagn conprises a nethod. for _ ,
cont 1 ol FFngPHIF; PELCTEdmsomePRGORpH y2 rigure of bifenthrin  and

t efh{Hntdued Aa. | Th@fbfii%ﬁtt}ﬁiﬁecaﬂ:'&yﬁtes&ft iR an CRTRAS bF ifR)(rrj‘n 10?0@5% by

| ocus where termte control is needed or expecte
beweighded. 0.50Fe Yyoovsglwanf bal sengmmendtsf imortha composition.  The

termte-infested structure, a structu iS.

exd et Bl G R retCin i senfof RS st byt 1 0.50% by

admrgmf dllfkqﬁﬂio@lex&& [&&E%bﬁ%osi&od.' qul d. termticide is

any conposition containing a termticide where the

conposi fAhegher smippdirons e the  prigsend uisyensione domprigesi @rmetbod for
wher e, ter.n.

AR AR BB RE A 1Ly BRI o of

upcodiipokjtion to a locus where termite control is needed or expected to be needed.
The locus can be selected from a termite-infested structure, a structure that is
expected to be termite-infested, or a location adjacent to said structures.

A liquid termiticide is any composition containing a termiticide where the
composition is dispensed in an aqueous medium prior to its application to a locus
where termite control is needed. That is to say, a liquid termiticide is made up of 1)
a termiticide, 2) an aqueous medium and 3) other additives conventionally employed

in termiticidal formulations (e.g. surfactants, wetting agents, freeze/thaw agents).

All compositions of termiticides that are or can be dispensed in an aqueous medium
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25 a termticide, 2) an aqueous nedium and 3) other
additives conventionally enployed in termticida
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ski I'n’the art; ove- mentione mul at1 ons
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o FIEABAWEOUSIRFAING (B ProyIdst FAImpeST D comémfi%mt%w%}daﬁy effective
eXaphR o hwhhgdhiad | | ustrate the present invention,

but, of 15 course, should not be construed as in any

way | i nThé dollowisgseapwlesThathex alipdtate slet prdsontt nvention, but, of
certain biological data illustrating.the effic of

15 t h%ou&gnﬁlb(gﬁ?% Pgtn e. %(fnsEr“eél asplpeaélgﬁx{ayi lh@gwlgl 1[§rfcpple. ArHe examples set
C OftthOdrialtd b6 STt 4l €&ata liﬂl'ls@lfaﬁngtt&e reWic%@%'d'fdﬂh.@ adoBepositibhs of the
parts, percentages, and the Tike are wei ght of al

C OPFgeARE AR ¥eNgPN tinecantiepngi termiies. 2 JmvsangherwiseTanslicategl, all parts,

Determne. Term te Murtalit licatio of. .

Coni LR B0 T B R DR by Bt LSRG omppegition.

conpositions of the present invention were tested for
sgotermticide activity in the follow ng manner: Test

conposi tions made up of TALSTAR(r)

TERM TI Cl DE/ I NSECTI CIDE g} AMPLE 1

Test to Determine Termite Mortality by Applications of
Combinations of Bifenthrin and Imidacloprid
25

The compositions of the present invention were tested for termiticide activity
in the following manner:
Test compositions made up of TALSTAR® TERMITICIDE/INSECTICIDE
and a wettable powder of imidacloprid in distilled water were prepared that provided
30  appropriate rates of application of combinations of bifenthrin and imidacloprid, as
well as bifenthrin and imidacloprid alone.
Glass tubing, 13 mm in diameter, was then cut into 20 cm sections in
sufficient quantity to conduct the test. Each 20 mm section of tubing was marked at

5 cm, 8 cm, and 18 cm distances from one end of the tube designated as the bottom.
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and a wettabl e powder of imdacloprid in distilled
wat er were prepared that provided 30 appropriate
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i mdacloprid, as well as bifenthrin and inidacloprid
al d.ass_ t ubin 13 mmijn di hen cut
BT cich SLbihe TESERC R & STD SGULAT UM BORBHR Geatent) by
t harst BRtingEACBHADofMM $RCAihABePobik dEvalastoTRE K&Q)m?bf the glass
5cm 8 cm and 18 cmdi stances fromone end of th
t uw@e desp gheBem awrking then ingrpducing \APPREOBItEIgEB0M of soﬂ into the
S 0945 tion acked
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cnP‘i?ﬁ‘?%"Y?é repaasdd GsiRg %emc@lﬁyoawrsesh%i &heysoé leYﬁl gfas adJacem to
SO 0 t [ h
tosle LR shalfingl Hefoy O lnel M Eolb YR (IeH A B SH HBFREL" o agar
f r plog Which O\OIS feinngl ia assecoodotthe tidanmafiahéter glassnubing of the type

dl a 2{5 Ir a%@{cgt niséj g\é\{'g: Wa%rgqet|1nt?>;§0gr§g$qthnév réleygg)tss%gtignscl)p z?gar was
adth@ﬁ eRhuy 9usﬂehqnt%8the moffaﬁkbmgachtthsé §Malﬂfr%vﬂhg'sﬂg L@m the agar
col umm of” soi l cmin height. An agar plug, which

waplug é“m@dtqumhql ti;eetmi dnth@B crhmak3ngnthedétynaeamggl asm void in the

R 5F s U o RPN ok 5B Sy o

t heatige bf fupinpy e dedtidh®of fplibabi QIBke uCiA® crh Udifsths were inserted
containing the soil until the agar plug firmy

t olihdg hatemsend O%Qactlﬁ@besth@fﬁbﬁefmrrggabwhér@byf é@Cé'a%tiChgﬂtO the
Fo?%ag &} :égl &oﬁd’]thte g?r @ﬁg ?rgg]agé PR &%‘gt\kﬁﬁ‘ aff ns‘iéjebéhfngleter of 13

acene agar plugs'in e&ch
of minuimdnigiled dvillesicia tthedncentdrs, apget ipkdéd on fiel wk®nCedsiof efich of the
cn1|engths were inserted into the bottom end of each
t utFEUPTRePlghIng o 4 SAYPEISGAPPICHAR Hickekpshthen inserted,indo thgehole in

15ea%96}ﬂasﬁktb9 ttlﬁ’rr?g% gxefj %fgguniﬂgt ogll:'gnﬂeﬁe&kcﬁlc rrl]lg: a%éxt bfag and the

caps, nmm an
dr $dil. eT:hel apphm}mr stick was rtlse;n gentlg rgghaxeddn anotatieg bahherto provide a

ends of_ eac th i on f bi shar pe
o DR R eE A e S LR IRe st HEh st DaPRE was then
eagBoPltedh CandaNs hil! AktBts a9 &ispBhsith &0bifddehrin, imidacloprid or
intersection of the agar plug and the soil. The

appiminatns shéreqf was prepered gbave, ywcre mlp@d:dl onte theotczpt oh gue soil.
manner to. .ovi e.a . 20 neans. for, a fl.ow of

CAPBE, abiRtEY it R 4 TREMRionS b ram ohseiiiseth o tibhg was
st @fredPyittg AlsmaBpikc 0F alimiahmFuR! TheftulRaGhers HRRMSWeA o stand
of bifenthrin, imdacloprid or conbinations thereof |,

asfop @b@ar?@dloabbmeall%ﬁ@vmgétqf dhe srmiicideés)tdop nofard ingo the soil.
So}\her th}gggﬁe Q@P&t stié %ﬂ IIBO(%mt ﬁgld% %isame%el:’lrs\%esnpﬁace tne top of each

of ea
sectlon of tubing. The plastic caps w1th the holes drilled in their centers were

removed from the bottom of each section of tubing, and a piece of 0.5 cm x 4 cm
filter paper was then placed between the two sections of applicator sticks. Fifty
termite (Reticulitermes flavipes) workers were then inserted into the 5 cm void in the
bottom of each section of tubing. New plastic caps without holes drilled in their

centers were placed on the bottom of each section of tubing. The sections of tubing
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covered with a small piece of alumnumfoil. The tubes
were then allowed to stand 25 for about 20 hours to
wa@bdosmoasovenent of the termticide(s) downwar dPCTIUS20051@09459

soil. Afterthistimaaplastic cap of 13 mm i nside
di aneter was placed on the top o ach section
t ubiefrg! einﬁéorsqi 43 2P UREIZRE POition. t‘ﬁ'éh EEMHES ’qCé@delOW the soil.

t h?bfm@@ﬂlbﬁ‘éﬁtg"\?ﬁsemeis%@wﬁdl ﬁ(‘}LQ”Q thtiﬁrsb‘i)tdawr? %fayseﬁﬁfw days after
section of I ng, and a p1 ece of . cm X

fi tre@mepapBre fntlewmge‘nswsamedrdgetdﬂéen t he tvvo sectl ons

of applicator sticks. Fifty 30 termte (Reticuliternes

flavi pes) workers were then inserted into the 5 cm
svoid in the bottom of each gggeilon of tubing. New

Pl &Sdnki) GERG NS BYWpphedtRs dtidotishtions bBifEnth&R ﬁﬁ@ﬁﬁldacloprxd

were placed on the bottom of each section of tubing.

The sections of tubing 5 WO 2005/096820 _

PCT/ US20084 0094ed  WRL&: t hfims t il T Riodity tRta Morary

position, W thapphe tepm t evstebmcatue@lz bezlte@N t R& &Di |RatcO7

Termte rmrtal(i"’t’vy was? 'éd ato's hodly, 2 Bwurs,

day, 2 days and 7 day&" fteq tr e4t rrenfzga Thea;yol I ov\/l
results were recorded 5 Table 1 Control of Termtes
by Applitation &f ConBfhatiohs of Bifenthrin &hd %5
| m dacl oprid Tréat nentRat e df Ratoe of R/brtal F%y 100

Mortal it I\/brtaé%my Mipkality Mortiality ! Appl .~ App|3.
Rate @), Rate @, 8@ Rite @2 Ratg, @7 ,(PPM) (%
by Hour Hour s Day DaysoDays wei ght) (9 (9 (9 (X

(% A 10 0.0019%0 0 1®0D4° 953 50 (. 005 & 0 216%8 1000B
100 0.01 0 0 0s¢hosl00 dD0 0.92 0 Q| 6 300 Agd B 00
10/100 0.001/ O 3 29 761100 0.01 10/200 0.001/ 3 3 34
68 100 0.02 567200 0%%P5/ 0°0 20 %80 108 0.015 50/ 200
0. 0051yfeas 28 7% 100 0 0 0 0 5

A is bifenthrin
B is imidacloprid

10
EXAMPLE 2
Test to Determine Termite Mortality by Applications of
Combinations of Bifenthrin and Clothianadin
15 The compositions of the present invention were tested for termiticide activity

in the following manner:

Test compositions made up of TALSTAR® TERMITICIDE/INSECTICIDE
and a wettable powder of clothianadin in distilled water were prepared that provided
appropriate rates of application of combinations of bifenthrin and clothianadin, as

20  well as bifenthrin and clothianadin alone.

Glass tubing, 13 mm in diameter, was then cut into 20 cm sections in

sufficient quantity to conduct the test. Each 20 mm section of tubing was marked at

5 cm, 8 cm, and 18 cm distances from one end of the tube designated as the bottom.
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i mdacloprid 10 EXAMPLE 2 Test to Determne Termte
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Bifenthrin and C ot hi anadin 15 The conpositions of the

PSSRk Y ST Gk SO L ST SRt eno
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9 I,sture
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papcg ?Etg%@{ .ﬁe(étlgﬁ toE Elgm P Fo-ll_ﬁ\g r% o‘%la%eérlleﬁlé tog et Ill.}/gs in each

segrtiam of)n‘ubtdge tvlo settidhaokipplicaoosteks dov@l6 cot h@lgths were inserted

roce eat ed u5|n 2 cmaliquots of soil unti
thlé‘t% e|b‘1“89’e? q/\%ftseaﬁajt‘él?f‘e repy forckg abput hosnpk pard, stick into the

15 t hghe Bbﬁgptb @i Ling Qg?r ;29% ol 1284, BRbdc %ts ek 91];1 nﬁhcgh%gm’x%r of 13

agar plug, which d'in A section o
di mmeansl hqiﬁsaimledub Ithegr ainterd) evetry pcedisie thetbottoaneid tof each of the
t he se te into 3.cm sections.

S COTTOH D Tbighr 2haimeres eRliGM, 10k priSriben imwewed ifgo the hole in
bC&aﬁ:@'f’p"la‘%ﬁc RaF thrbuie tlféozigaﬁ'pmgnl% the ‘;r‘ntén%étlolﬁnéﬂ ggr $98"and the
i

pIu rmy touched the soil th cm mar
t et eﬁwe@pelaqatwrgsuak Bag memcgedtly n‘:rmhed 11h) atbtanmg)ﬁmaﬁmho provide a

20 Sexﬁéaln? rfoxo f}eﬁ btllolw of E%Hdotwlroql%h th S tacl? fsecttlgg o?qg‘bmg was then

stood uprlght and 0.5 mL aliquots of each suspension of bifenthrin, clothianadin or
combinations thereof , as prepared above, were pipetted onto the top of the soil.
Upon application of the test suspensions the top of each.section of tubing was
covered with a small piece of aluminum foil. The tubes were then allowed to stand
25  for about 20 hours to allow movement of the termiticide(s) downward into the soil.
After this time a plastic cap of 13 mm inside diameter was placed on the top of each
section of tubing. The plastic caps with the holes drilled in their centers were
removed from the bottom of each section of tubing, and a piece of 0.5 cm x 4 cm
filter paper was then placed between the two sections of applicator sticks. Fifty
30  termite (Reticulitermes flavipes) workers were then inserted into the 5 cm void in the
bottom of each section of tubing. New plastic caps without holes drilled in their

centers were placed on the bottom of each section of tubing. The sections of tubing

7



section of tubing; two sections of applicator sticks
cut in 6 cmlengths were inserted into the bottom end

wm@boosaeds2a ube t hereby forcing about 1 cm of eartT/B8100%009459

10

15

20

into the 15 agar plug to hold the agar plug in place.
Pl ast i with an hnsi de d ter

OB et o4 A IEhE BhGes VIS tSTBS ogHep ffow the soil,
botrt @M Mdstal Fy wacCheRurdd"® 1 BAEL 2 %ﬁrsoi dta%"bl Q8ys ﬁ«.d 7 days after
shar pened applicator stick was then inserted into
hotreatingnt. eblerfodowimgiresudtapverhresangadt he agar pl ug to the
intersection of the agar plug and the soil. The
appl i cator stick was then gep renmoved in a rotati ng
manner }o rovi de aZﬁ nean tHf}’{zafree | ow of (cwid )
h?&rrgﬁ eivEeragies by Arplicalion ol Saminaapt \Xegh%lhéwd othianadin
stood upright, and 0.5 nL aliquots of each suspension
of bifenthrin, clothianadin or corrbl nations ther eof .
as prepaime atﬁ‘c‘)‘ lé p%‘ﬁ@%ﬂ (‘éﬁt THe oprer Moy
soil. Upon ap&wbca e Ligsd su;&pensma)ns 'ﬁ‘beyq
top of each. secti onwecaﬁt)tub%)ng W8 cotered (i th a»
smal|l piece of alumnumfoil. The tubes were then
al | owed—to stamngh 25 feior about 20 fours o at taw 95
novenent of thesd ermdadoci de(os) downwar ckii nt o &he sodol .
After thes tinewoa plastic cap of 23 nm dnsi desdi anmeter
was pl aced on tHe topOQ?f each seétion bf tubilng. TWe
plasti cAthps wWA'W the’ Wbl es %rillé&d in Pheir Lenterd
were renoved fonthh@)o ott@m of each sgctiomsof g0
tubing, and a ?l ece ofo0n. 5 cm X 4 cm fllter _paper was
then placed betW&en t}HE two sectidns of*'appli’ator "
sticks. Fifty 30Qotermoe (Reticul btermes flawipes) i
wor kerg were then i ns'éf% ed into the 5 cmvoid in the
bott om of "each section of tubing. New p? astic caps :
wi t hout hoI es drilled in their centers were placed on
theBiég"({“ m.of each section of tubing. The sections of

af 2005/ 096820 PCT/ US2005/ 009459 were then

st )

| ocated below the soil. Termte nortality was
neasured at 1 hour, 2 hours ?% 2 days and 7 days
after treat,&e The fo I ts were recor ded:
5 Table 2 St (9 Dejermige E‘%‘ée |yCARRIsAtRS of

Conbi nati ons ofCaBliBHiaRs PhBéfﬁ’éfhW ik Thﬁﬁtﬂ’ﬂh)x"lfmeat ment
Rate of Rate of Mortality Mrtality Mrtality

II\?/gtr tealé ?‘Mﬁg{%br{élg ltlﬁ)tn%a{ e@resen%%%%%o(nsf%g teg)elﬁirtga Ee%@@c%%eyactivity
DajsthOtyipwieg ghanger( % (9 (X9 (N (9
Test compositions made up of TALSTAR® TERMITICIDE/INSECTICIDE
and a wettable powder of thiamethoxam in distilled water were prepared that
provided appropriate rates of application of combinations of bifenthrin and
thiamethoxam, as well as bifenthrin and thiamethoxam alone.
Glass tubing, 13 mm in diameter, was then cut into 20 cm sections in
sufficient quantity to conduct the test. Each 20 mm section of tubing was marked at
5 cm, 8 cm, and 18 cm distances from one end of the tube designated as the bottom.

Each section of tubing was packed with a sandy soil (3% wt/wt moisture content) by

8



A 10 0.001 0 0 13 24 95 50 0.005 0 0 21 78 100 B 100
0.01 000 23 100 200 0.02 OO 1 Il 100 A + B 10/100
w@20809820 20 51 1 00 /0.01 10/200 0.001 O O PBI/US200DD9459
/0.02 50/100 0.005 0 0 21 70 100 /O0.01 50/200 0.005 O

0 20 81 100 /0.02. Untreated 0 0 0 0,0 0.5 i S

bi IQHP‘f]f}F’inﬁ agepion.oig hemdigpter weo%ww%ﬂswf@‘s?otm of the glass

gtu%_& Wb tHe B Mnt ﬁq_a?{aﬁ%,&h:éﬂ mt&gué}igg lapgrakinRasly of cmhof soil into the
en

mbi nati ons of Bifenthrin and Thranethoxam 15 The ‘
c ontpesind drike wbe dhvgmtedksasthe tapy eitei sod wasrthent gantlgdagknd into the

1t Ci tivit ' t he f i ; . Test
gg{gglgtsfﬁ!o%r:; g}e?stgﬁgél\éi‘% &gsegclfnr&rs'&ﬁ%%%t 1rh)(e):VY| A RS wooden 'dowel. The
5 TERWLdsk G dorépeifdCbifd Dem Ao ofebil datietheawi@évedvas adjacent to
thi anet hoxamin distilled water were prepared that

pr B¢i Pt appkisgr therebyrmpwdingra eglpmpftsodnlGo¢m in height. An agar
comhi i i f.ent hri P

COPPUGHERTS Tl SILEAS, S 50 L GO of e
t uieddo ca®luetrthese ds@nwbecyt i ¢rheectous. ANZ omABction of agar was

Eatii 200 HrPULELBi9 BF ROUO Y Sisb (e Readine o opl dgtl the aga

0 STRMBARENA 3 RS 0 S AT L G i i
paldtun wi ehchasestionl pf $ehing. ( Sodlowingt plagsingnu oé throagag piygs in each
bysecgoxy\gf %%glsg/, \906 gezc iorFl)sC;)r a%% 19;98% gtPc g’%l?t in 6 cm lengths were inserted
into the bottom end of each tube thereby forcing about 1 cm of each stick into the

agar plug to hold the agar plug in place. Plastic caps, with an inside diameter of 13

15 mm and holes drilled in their centers, were placed on the bottom ends of each of the
sections of tubing. A sharpened applicator stick was then inserted into the hole in

each plastic cap through the agar plug to the intersection of the agar plug and the

soil. The applicator stick was then gently removed in a rotating manner to provide a
means for a free flow of liquid through the soil. Each section of tubing was then

20  stood upright, and 0.5 mL aliquots of each suspension of bifenthrin, thiamethoxam
or combinations thereof , as prepared above, were pipetted onto the top of the soil.
Upon application of the test suspensions the top of each section of tubing was
covered with a small piece of aluminum foil. The tubes were then allowed to stand

for about 20 hours to allow movement of the termiticide(s) downward into the soil.

25  After this time a plastic cap of 13 mm inside diameter was placed on the top of each
section of tubing. The plastic caps with the holes drilled in their centers were
removed from the bottom of each section of tubing, and a piece of 0.5 cm x 4 cm

filter paper was then placed between the two sections of applicator sticks. Fifty
termite (Reticulitermes flavipes) workers were then inserted into the 5 cm void in the

30  bottom of each section of tubing. New plastic caps without holes drilled in their

centers were placed on the bottom of each section of tubing. The sections of tubing

were then stored in an upright position, with the termites located below the soil.

9



first placing a section of a 1 cmdi aneter wooden

dowel into the bottomof the glass tube up to the 8
w@eoosmedseng, then introduci ng approxi mately 2 BOT/U8§2005/009459

soil into the other end of the tube designated as the

t £ SrEe noga iuer Ry bRl alt E ot Tifher § G BRET days afeer
di geBhRht. WRdRNodMElesulEheerd rdoaRass was repeat ed

using 2 cmaliquots of soil until the soil |evel was

adj acent to the 18 cm marking, thereby providing a

colum of soil 10 cmin height. An agar plug, which
S5was fornmed in a section of tfebled3 nmm di aneter gl ass

t ubi ng GbntrbieoftiepaitesisedpplicadomdfiCombiadens @Bifntiwirsand

cut into 3 cmsections. AThighReseedm on of agar was

then gently pushed into the bottom of each tube

cont ai Nidagent hergoi | Biftlot |"VMbHRy ARy L TioRdiEI0 Motali Wiortality

touched t he soidpinat ¢ivl- 8ReaR makaki@rig,Rat Adr &by@ r B¥td hg

a 5 cmvoid in"tHe PR ond@t edilf secon &8t ubRiy.

Fol | ow ng pl acenent of the agar plugs Iin each section

of tubi n% two Qlopr‘fi ng(%l of :-:)ppl icator Q;i r‘kQ%Sr‘llf i % 6

cmlengths were Jnserl into the bottom end.of edch

t ube thergby foﬁ%ing éhgut % cn1o§ each?stickfintoughe

agar plug to hobh@d thegggar plug ig place. Plagtic o

caps, w4ds an iinsbde dicaneter of 23 15 arm ands hol eso

drilled in thehaocentéy§, wer e pl aced on t he pottom

ends of each of "the %égtions of Pubing. A sﬁarpen@&

applicator stichkionas then inserted intathe hkole inmo

each plastic c hro the agar .plug fo th

i ntersection o?egﬁe agg? plﬁg and’t he %oil.%%he 100

appl i catronedst i cko was then gently penoved in a rotatti ng

manner to provide a neans for a free flow of liquid

t hr ausghienthiie soi | . Each section of tubing was then 20

st o8¢k thignetheybt , and 0.5 nlL ali quots of each suspension

of _bi in . . .

as prepared above, were pipetted onto the top of the
10soil. Upon application of the test suspensions the

top of each sectio f tubin S overed with.a,

sal | plbas S Fhie Rl overfan, {8 dEnf eletinitigh” refers to the

al hawedht@ict edtipounaror akp@etiend Osudh W Biféhiah,|i N FRHRIIEATkhiazinc,

of the termticide(s) dowward into the soil. 25 After

t hibdamethpxam,pfinetefurag.apitenpyem, nilkiaclpprideord ickotipradingkat kills or

pl . t agh, . [: f ing.. T s ,

o1 GER Rl | e e 3 i FERiRR4E, bR R o, Efgoyion of 4
15 weteemiticédmwheke fthotomhpesitiot ¢aprbeodisgrasdtl et Aqueows medium prior to

tubing, and a pjece of 0.5 cmx 4 cm filter paper was

t héh agwlge%%fl et Inear s teitecept Pl degiredagihpiterat gpcus™ refers to

ot Lt . Could .

ot B e S R 35 s 1P e pggied. Such

30ldsatiersmmfudeactithec tlinomtioh, bubdings, e, plosist paes; afeaces, and

mﬁhpout hol es driIHad in their centers were | aced on .

t hEBEBANGFI AN IS BHFS JtOSUIN T engee 28 el ag miheglocations.

20 t UlPh@€rm “repellency” refers to driving back, warding off, or keeping termites away

through the use of a termiticide in a termite barrier. The terms “mortality”, “percent

mortality”, “control”, or “percent control” may be used interchangeably, and refer to

the killing of and/or repelling of termites.
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were then stored in an upright position, with the
termtes | ocated below the soil. 9 WO 2005/096820

WEODSBRODS5/ 009459 Termte nortality was neaspCBUSADS/A09459
hour, 2 hours, 1 day, 2 days and 7 days after

treatnment. The foll owing result e recorded; 5. .
Tabre 5 s o8 ordmaerkfl tns g, a i BEgteofal variations of the
Conienabh iy 0 uddidf Ratdikd @ i@RfendEdi BAFRHO OxRMidH @dyN BN practiced

Rate of Rate of Mortality Mrtality Mrtality o
Moothervisy thapras apeaifpcallysisheribedbptern. Reqosdiggly, Mt imve@tion includes

Rat l.-Rat e t (.. (P .U [ S . .
ey SR pabol e Vi) speh R e, B4 jihion o
53 Yefifiddl byblhe Golind cim) 65 100 B 100 0.01 0 0 0 4 100
200 0.02 0 O I 20 100 A+13 10/100 0.001 0 O 21 68 100
/0.01 10/200 0.001 0 O 20 83 100 /0.02 50/100 0.005 O
0 21 84 100 /0.01 50/200 0.005 0 0 9 80 100 /0.02
Untreated 0 0 0O 0O 0OI 1 Ais bifenthrin Bis

t hi amet hoxam 10 In the context of the present
invention, the term"termticide" refers to the

active chem cal conpound or ingredient, such as
"bifenthrin, imdacloprid, nithiazinc, thiamethoxam

di notefuran, nitenpyram thiacloprid or clothianadin
that kills or

11



repels termtes. The term"liquid termticide" refers
to a conposition of a 15 termticide where the

W@ 0up0%sed on can be di spensed in an agueous NERCTIDGE2005/009459

prior to its application to a | ocus where termte
control is desired. The term"locus" refers to any
| ocati ons where control of termtes is needed or is
expeRidchindesneeded. Such [ocations include
without Iimtation, buildings, trees, posts poles,
fences, and Iocations adj acent to buildings, trees,

nc. as .well as.other |ocations. 20
Eoifigl iy *r o TSl B G G RER . e i ng
of f, orly@pp@ngmae@ﬂates away through the use of a
tern1t|C|de in atermte barrier. The terns
"nort al iiDya neopispiegid se}p@fqdafrpfry'the 'ZEQIP £MSistingr of imidacloprid,

" percent, lt?l?{% nreOI tl‘lllgl?lxthgg ngb{gﬁﬁﬁﬁ ha{ﬁ %g{;e%*tl c180£r1d and

refer to e kil or repelling

10 WO 2@NEhadaB20 PCT/U82005/009459 Those of ordlnary
skill in the art will appreciate that variations of
the invention nmay be used and that it is intended that

thepihipynt i oy MRYndoSitiBh asdcbifch (9t &M 1S ewﬁé}@fﬁ % pyrethroid is
specifically described herein. Accordingly, th

i n\selntue¢rfrqrm¢lhmg®sp cahsistimedldf bl(fmtlmmns:yenmmﬂpasszeda cypermethrin,

\é\ﬁle ‘i‘fﬂ ‘&‘%@al?lﬁlgalf Eﬁ:t %ﬂ%@h &e épgg}t@irlnn elgglggl?)gggg@g deltamethrin,
PCTY HS20Q b Q03 ¢HRhriNVedtenk Slc e fTRM i a8c, e@fé}ip%)ﬂ-andﬂ)ermethrm

liquid termticide conposition conprising i)

pyrethroid and ii) a neonicotinoid selected fron1the

r nsi st dac ni t 1
? hl%ggn% goxam'aL cf‘% n OS"rng}r'a%cor rf‘%no Crlzéllrrﬁ1 rErh‘iv erFlgpFl}edp%rﬁgmld 15
cl oifeh@radi n. Caim 2. A conposition according to

claim1, wherein the pyrethroid is selected fromthe

group consisting of bifenthrin, cypernethrin zeta

;lyfla&ﬁ?&h” n, éo%%?ﬁl% hé‘éc%hd?ﬁ%”m hf'i‘cl’h%xlh%}é“ﬁ'tﬁe composition

acypernet rin tra onet tanet
cykbmmhmmﬂnkh&tmﬁm@ﬁhmmmkmnd esfenvalerate,
fluvalinate, etofenprox and pernethrin. Caim3. A
conposition according to claim2, wherein the

PYIghif 91 d 15\ Qi RIddh! Becording to claim 4, wherein the amount of
bifenthrin is equal to from 0.0005% by weight to 0.50% by weight of all
components in the composition and the amount of imidacloprid is equal to from

0.0005% by weight to 0.50% by weight of all components in the composition.

Claim 6. A composition according to claim 1, wherein the composition

comprises bifenthrin and clothianadin.

Claim 7. A composition according to claim 6, wherein the amount of
bifenthrin is equal to from 0.0005% by weight to 0.50% by weight of all
components in the composition and the amount of clothianadin is equal to from

0.0005% by weight to 0.50% by weight of all components in the composition.

12



Caim4. A conposition according to claim1, wherein
the conposition conprises bifenthrin and

wo pdodaedsopri d. Claim5. A conposition accordi NBCT/0S2005/009459

claim4, wherein the amount of bifenthrin is equal to

from 0. 0005% by weight to 0.50% by wei ght of al

conmponents in the conposition and the amunt of

| Mgzl gprid A Sco%‘fﬁb@itlohoaédbﬁﬁh O[OOQQQI{O Y WIREGR! thk Ocomposition

0. 50% by wei ght of conponents in the conposition.

d aompﬁsesmlfﬁoﬁmwnﬂltmama@omrm ng to claim1, wherein

the conposition conprises bifenthrin and

clothianadin. Claim?7. A conposition according to

cl @1amb9. merﬁl&rﬁﬂ&ltmumor&m% o feeifnh 18, NwhéreAWid dnfount of

from 0. 0005% by wei ght 0% by wei ght of all .

comperannsisi aq¥dhetoc sQQQOé% d17d weight atep Q0 %fby weight of all

cl 0] t
gg@?gﬂ&% fh Lht% c%?ﬁ‘b%% tl%g aﬁlﬁ gﬁ%en ggt?tnc?ft géf%e\gﬁdx%m e(zwal to from

12 0\@02%53/ @8@8% (PX0Pb W%ﬁ)@'{t 009145&np63ieatsrﬁn8he &dmposition.

conposition according to claiml1, wherein the

conposi tion conprises bifenthrin and thianethoxam

A & Ac it dONfRC t m : .

A N R A A R

Vveitghtiti(tidal[y Sttiby ameughif xxfonmdsmoomf'ptamanlt ® d lvcoshehere termite

osition and the a t ofd %hl amet hoxamis equal to

fr GRRtre) it Bdg 851%9896 > Ponerdetop by weight of all

conmponents in the conposition. Caim10. A nmethod for

controlling termtes conprising applying a

t elGlini ti.dal 14y efetlesk | o aopuiolingf tarrmmpmmpr@mgofapplymg a

exgern}ltl%d@g/ %fjfec?]lee 8%181?&%1’%1'%:%% smﬂngi { [%18 jft8 . nl%ggsewhere termite
corbiiedllis Ngde@brEipRsted e heeds@ appl ying a
termticidally effective anount of a conposition of

cI a|m2 to a locus where termte control is needed or

con da oef&l to be neaed. rfd %!omra'l%néppw ifed Joﬁ{prlsmg applying a

ng termtes conprising
t eltemrﬁmmdaiad dffecaté embhme)fajmmﬁosmbn af etm’pdssmta lotudkhere termite
cl ai m(g Iocus where term control is needed or
ex RUFAds B J oF e [CPeReHES A et hod f or
controlling termtes conprising applying a
termticidally effective anmbunt of a conposition of
cl &llam4l3. o a A omeshaghefoe tcentmolfieg termites comprising applying a

termiticidally effective amount of a composition of claim 4 to a locus where termite

control is needed or expected to be needed.

Claim 14. A method for controlling termites comprising applying a
termiticidally effective amount of a composition of claim 5 to a locus where termite

control is needed or expected to be needed.

Claim 15. A method for controlling termites comprising applying a
termiticidally effective amount of a composition of claim 6 to a locus where termite

control is needed or expected to be needed.
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control is needed or expected to be needed. O ai m 14.

A nethod for controlling termtes conprising applying
w@2005096382d i ci dal |y effective amount of a conpoBCT/USW08609459

claim5 to a |l ocus where termte control is needed or

expected to be needed. Caim15. A nethod for

controlling termtes conprising applying a

t eranhibd ¢6.dal |y efdiesd | ¥ aBRHONiIngf t@nﬁi@é@p%nmrgihdgof applying a

claim6 to a | ocus where termte control is needed or

ex perotiaeidalty ¢iéectise deguntid aNONABORIOOIEIHIM 7 to a locus where termite

PCT/ L52005(,009459, . .8 .48, Ay et hod for control ling

termyed compri si ge apptying a termticidally

ef fective anmount of a conposition of claim7 to a

| ocus where termte control is needed or expected to

be GleigyEd. Ci method AforetqesHoling demRifes| | Gomepriseign rpdying  a

COnBigeiaM1y Q?ACYi'vQ?m%Pnttcﬁ{ Ao sﬁ{%lnlo\f cﬁj\}\ﬁ%neg:{ol VEARHAE termite

of ‘a conposition of claim8 td a locus ere termte

corbnwd] is seddeé deekpertedxpbe heded.o be needed. C ai m 18.

A nmethod for controlling termtes conprising applying

a termticidally effective anobunt of a comnposition of

cl @ipnP18.0 a A ogushyhers L@hitbilBg GOl dotn {%ﬁféed%;gﬁying a

expected to be needed. O aim 19. "The nmet hod accordi

t o tghaiierddld), effdvave amosat f d woppsitongd|ckametito f loons where termite

termte-infested structure tructure that is

ex 00T PR Sf et B Rt neelled or "1 ocati on

adj acent to said structures. Caim 20. The nethod

according to claim 11, wherein said |locus is sel ected

fr &iig 12r i (Tdei metbed ageasdingctouglaim 40s whgretnypaidtlpgns issselected

ex b Lt e-inf . e} o

acy i e e Sl a3 Ere 1D LApRER PR sprmice-nfestea

acophdboagoh adjatent o shzd stwdearred. n sai d | ocus i s sel ected

froma termte-infested structure, a structure that is

expected to be termte-infested, or a l|location

acanmriol o The b Sbothine & QuM 28, wHORMTRLEEeys iy selected

f r drona a ttentiietiefasrel agtiedres irstrattureethasissdxpaceditebé bemitednfested,

expected .to (S.e ter ms'rahﬁ-i nfested, or a |ocation

adP58 910D AYATHL K FHFIUNCBYESS- O ai m 23. The et hod

according to claim 14, wherein said |locus is selected

Claim 21. The method according to claim 12, wherein said locus is selected
from a termite-infested structure, a structure that is expected to be termite-infested,

or a location adjacent to said structures.

Claim 22. The method according to claim 13, wherein said locus is selected
from a termite-infested structure, a structure that is expected to be termite-infested,

or a location adjacent to said structures.

Claim 23. The method according to claim 14, wherein said locus is selected
from a termite-infested structure, a structure that is expected to be termite-infested,

or a location adjacent to said structures.
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froma termte-infested structure, a structure that is

expected to be termte-infested, or a location
w@ajoaosseo t o sai d structures. 14 WO 2005/ 09682BCT/US2005/009459

PCT/ US2005/ 009459 C aim 24. The nethod according to

claim 15, wherein said locus is selected froma

termte-infested structure, a structure that is

expeghed. t 0 tPge hdthdd Gcdofdifs &€ &1aimOI 5, awh&Emt {0 locus is selected

adj acent to said structures. Claim 25 The net hod

actomdi gmite-igfesipdrstrectuighe sepqiugahet is sapertgdstosts wemietinfested,

fr cture, a structure that is

exgg%{%e%t?{nqcﬁ%ebgo%g egriuzrsﬁé"egt ed, or a location

adj acent to said structures. Claim26. The nethod

accor di ng to_claim17, wherein said |ocus is selec
f r 6B Zer ni The imathed agroedipg de ¢ladm Ko.svhereinysaid ﬂw IF §elected

eXREmt £frifet k?@fe%[@c‘i Wb RadeNh §§E%€r§i t}r}]ﬁ}rl% %xl%‘%?éf fo tgrmlte -infested,

adjacent to said structufes

acoor Wcatgprt ljgient tnsdi@, strwbteresi n said | ocus is sel ect ed
froma termte-infested structure, a structure that is
expected to be termte-infested, or a l|location

adcaeants. t 0 A tadhddueddeF@Rg td 2laim 17, wherein said locus is selected
from a termite-infested structure, a structure that is expected to be termite-infested,

or a location adjacent to said structures.
Claim 27. The method according to claim 18, wherein said locus is selected

from a termite-infested structure, a structure that is expected to be termite-infested,

or a location adjacent to said structures.
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