WD 03/ 092376 PCT/ US03/ 08538 DESCRI PTI ON A SEM OCHEM CAL RESERVO R TO ATTRACT
SUBTERRANEAN TERM TES TUNNELI NG I N SO L Background of the Invention 100011
One rel ati velwoogaent devel opnment in termte control is tireTwsenedss
slowacting toxicants for nmanagi ng subterranean termte popul ati ons near
structures. Many chem cal "attractants" (pheronones and the |ike) have been
proposed for use in such baits. See, pmchmpTIN® 93/ 23998 and U. S. Patent No.
5,571,967. However, there have been few if any denonstrations of true

"attraction" of subterranean termtes that forage in soil. The term
"attractant” is often conf ASEMTOCHEMIOA LIRESERVOIR TO pirarecof "feedi ng
stimulant,” or "arrestaniip cause the aninmals
to aggregate near the ch‘%‘t‘rrr?‘ BEAR R% E% H‘s 'a chem cal that

causes aninmals to nmake orientated m)verrent toward its sources” (Shorey,
1977). Sem ochem cal s are chem cabacﬁp'tt-a,mgﬁm,tug@t del i ver behavi or al
messages to aninmals (I\/tet calf & Metca 975). [ 00021 There are nany patents
that refer #87/the ud&edslateldessyt %et"fl‘i’PEHeatn‘Ps‘e‘F“He catol, fsolbe bsef sy -I5Hrg s to
i ncrease term t exicatdiontjaraping aibtefrane DOtEIN 11 fpofullediofadfe@3trocnir&f &Mani Ghemical

attract ant S, “al?é‘!cltcta}ttpe g&ﬁ'&ﬁon?ﬂ%d%@[ﬂc%fﬁa@e gée?j)ror%o%h (?rtu%e }nhs?ict:h lt)ahteyS actual |y

i nvol ve feedl ng sti rrul ease aits rat her
t han attract ant &t W& 933 8%eand & frPetens Np o0, 570dke Hayravantbhere bfﬁ’ﬂ hméwerﬁtanbt ovvar dits

sources. " For eﬁ@i@&tﬁhoﬂéoﬁﬁuénaﬁﬁafonWsutﬁerﬁ%n%%ﬂé’s%a@fo@és int 8i1. 2 TR €
derivative in a_cel] ul ose- basg&lftermte bait. . This reference states that t he

use of decayed BFAEENJEOLFh ettt &dh i Jastsr it Pl Pt tiEdine sienviaat o
satisfactory foranesamiter Gihivh areisiemicll £1@0dhas Caiis€ ehel Mirsald ¢ igRrepe ateritAPor t ant
conponent in th if 0g] L Patent No.
5,874,097 rel at %s?l%? 3 stoﬁ SESPE‘A o*’?"%ﬁéﬁscl‘aF“‘*ﬁ‘ calptﬁ%t%ﬂ} Tsea#gn%g%m%ehoel%ﬁggl mlar to
nest extracts; mdementtpwpd jtpsoprReEHFER @&T)I Seetomemmmwt‘:hatwa}\erbetaﬁcemnd to

elicit trail -fothtmemgbéaehawneesagaatotaeﬁrmst(ﬁ&);aﬂ&Me&sttea  termite feeding on
baits conprising cafdboard, pape ane, corn cq and ot her

a
cel | ul ose " ures. ‘PFr&arepEing ‘f\tﬁ)that ’igg 3"7&?%" Yfeding Sﬂlﬁblﬁ't“hﬁ‘l %ldet hanol i n
cel | ul ose- basedbhai Halis to iekeagsermite fbixgrot bairsd Sopapiahe fa@nts redhd aatttaatidts,f ol | owi ng

coneunpti on by Pisyel 88 el i Bul 35BS ghie (BB bt o g

increase termife feeding on baits rather than attractants that cause termites to “make

orientated movement toward its sources.” For example, U.S. Patent No. 6,003,389 relates
to a steroid derivative in a cellulose-based termite bait. This reference states that the use
of decayed or fungus-inoculated wood to attract termites is not satisfactory for commercial
use. A food source is said to be an important component in the bait compositions of this
patent.

[0003] U.S. Patent No. 5,874,097 relates to the use of chemicals (naphthalene and others

' similar to nest extracts; identified in PAPERMATE ball-point pens that were found to
elicit trail-following behavior in termites) to increase termite feeding on baits comprising
cardboard, paper, sugar cang, com cobs, and other cellulose mixtures. U.S. Patent No.
5,637,298 uses 2-naphthalenemethanoc] in cellulose-based baits such as cardboard and
paper to induce trail-following behavior and for feeding stimulation to increase the rate of

bait consumption by termites. U.S. Patent No. 3,858,346 uses “termite-attracting”
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WO 03/ 092376 PCT/ US03/ 05538 car bohydrate (hexachl orocycl o- pent adi ene di nmer)

i n sawdust -based bait to increase termte feeding of baits. [0004] Rust et
al ., Sociobi ovogygedfel . 28, No. 3, pp. 275-285 (1996), di seussozakizgnpts to
use extracts of brown-rot fungus to increase the |ikelihood that wood stakes
woul d be located by termtes. Water was used in an attenpt to disperse the
extract in sandcabdhyWas (hek@dtRFoclaberkddRne ikeACin Wi Bhsed Oclamkeingrg&%ygh In
water, and surfactants were used in an attenpt to inprove the effective
depth that the fiH edH’%t"fl?ﬁ'ff' woul d penetrate the soil. Field studies of
sweet gum blmeks condivst &0 akdoribidlodyTeol GBOEE.0H) b \2!75-D85 (I 996k distisé agips 1o " di d not
reveal any specjal r lLye T anecl usji-on.qf _ this refer e was that
addi ti onal reseg%cﬁﬁ%’cgs (ﬁgbé%dﬁf%%?ﬁst%%gm%ﬁgﬁﬁ (l)r?lé}g)\?? t%f}t gﬂo(ﬁlssrtraﬁcﬁsl Wﬁ‘ﬁggfsper si on
of such att r actoasfedsby termifes. | Watgroveso uded i, 28 atterapt éndispiise the £20@, i8sand.uBeas a f ungal

extract as a "f gagl ek &d & 38 notlsBlubl€ BdchipH AR ARE SRSt whi® ubddGh GRSE
termte feeding on the baits. %gi?gaﬁVarlous patents relate to the feeding

stimulants in wOEPPhICIERLVE B Pihpthay the;fupgal xtrapt yepuld pegetiatectheigoil- Agaj n,
sone of these pRienhaiesiof hiteetgme tldeks tonditoned twlith alet Glbécophyliit raleba M and
proposed use i ngdi. e e e npot intended,to ' cause termtes to
make orientated drlr{‘:)?}{satrrrgr?lfzll %ﬁg\%ﬁn}cgp%@&g@%begﬁ N CAFEIﬂSsl?n gﬂglgéefgﬁné’e &5%"1‘ es of
"feedi ng enhanedditional resegch Pacedsd tNinsurg theSlgnegvity and anaximg! dispersicac ofasvch
termticide" coppouhdiifia feeding block. U S Patent No. 3,070,495 places
wood bl ocks treated with fungi-decay extract and an insecticide in the
ground: thi@hi ght reSdiaen fo; ﬁ@?g'eaéiéﬁestaeﬁf?ﬁlee"fr‘é’édf fig 5dine sgmglentotin " at t r act
subt erranean t etdiulog&sbafed biitsadnyicretiss el deedibl &h th&wiitent No. 4, 363, 798 uses
fungi - decayged wood ' t ks Lhl  termtes). [0007)
| ostor B "of -« Neap puiePRRAN R B0 plil LA, VO s BB VAR
"attractive" sepveetiieirsectiide. Freain e rhWesaraienty mightorg be san taitractapl it ar e not

i ntended for " npRighH badHeposed Wselndibdd B& doMRt and aR i3t ifBRHeH RACHRS 1B FERAPOSI ti ONn
"preferred” by term testF%ha is to used _for g&gl toring termtes in soil

t e »s 1] .
bef ore toxi cant ™A% TETAPCMOKTRE] PRYC MRS o WRINSY 2 E IR ST “Fedrim was
"hi ghly pal at abtmhancett’ UisdPaiat Nodeswstisil atee ah Matractaht emisetl” tahpoube®m 4 or agi ng

b S HEFELUER. L EHIR TS A L1 AN G Iyl ot o
fol | owi ng porti e¥raftaphen pseticjs irete srowldetis|might rgsylsiningreassd toppitedfeddingrtance
between "attr acaiaH&tsgémwdsuﬂt@r%kﬂgerﬁttésrﬂéhﬁaﬁg' distance. U.S. Patent No. 4,363,798 uses
fungi-decayed wood blocks impregnated with borons (to kill termites).
[0007] In most or all of the art mentioned above, feeding stimulants or other “attractive”
semiochemicals are incorporated in toxic baits, which are not intended for “monitoring.”
U.S. Patent No. 5,573,760 teaches a composition “preferred” by termites that is to be used
for monitoring termites in soil before toxicant baits are installed. The data showed that the
medium was “highly palatable” but did not demonstrate that it cansed termites foraging in
soil “to make orientated movement toward its sources.” Thus, that medium functioned as
a feeding stimulant rather than as an “attractant.” The following portion from that patent
clearly illustrates the difference between “attractants” and feeding stimulants:

It is important to note that the menitoring composition does not attract
termites per se. One would not want to attract termites and create a
problem where none existed before. However, because termites prefer
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It is inportant to note that the nonitoring conposition does not attract
termtes per se. One would not want to attract termtes and create a problem
where none exwalgebaprf ore. However, because termtes pref ersiifdsils/ 092376
PCT/ US03/ 08538 consunm ng the nonitoring conposition, once tﬁe termtes

di scover it, they wll return to it and recruit others fromthe col ony.

Subt erranean term tegu.t

and un the nonitoring
conposi tion. The te\{rﬂ]rl th:rEjd %;1 on 0 ce\%e te lte &}sco ré}l’tge)fo use the
food, then return toyndengidé: Qﬂﬁn@&filﬁ fﬁtot:}fbﬂngr% gc mﬁ‘%v' or al
patterns are utili Zetdmﬁt@sw:grsﬁﬁ’tha RBé1 enmer&tqusmarow&reﬁgem controlling
met hods of the preseand colinp\eidtHaRMhe 0808 Hes BNGSEIEHAt e Arb ulilkd 1o t NE art
heretof ore taught t hadat advadge il 6 erobiking aAD@ETSIRIg Rdhody\BEMha pre@asent i al

el ement to nmake the ibaht®. sufficiently "attractive" to termtes (even if
pheronone "attractant” is also used). Wile the art nentions the use of

Pheromones 49, ke @l WRh il bk aA%eletne L 36 4 ge%pﬁge%ﬁaé hEAGNES that a

cel |l ul ose/food source Is n I n conjunctl U. S.
Patent No. 5, 15¥23amesigipjsipmsntyip guake thy bpits spﬁew@hd‘n@rsctaﬁdtommse@vw@d can be

used with Samu%ﬁer@ﬁlﬁletﬁﬁacﬁhtk% dldd vRed)t WO lhe aft Githiidk kileNBe LS HHOMSRes ). S-
Pat ent No. 6, 100 O% rel ates o a Istpr ke sha ed tubé or termte detection. A
conduct i ve | oop P& BIREESATRAYHIS AT eSS SELR it 8 CRW opapdiovenis neqiss. A
pher omone can b faoymwettbnovity th@rphdzrbMedU\& Phtem Nee|5¢161 443 mkhtiond Baulat | ve
protective mat ggd@honed LAt debHUEHSod B &Orrréal%vsﬁwéu@%d h0Gixk FPYhit f,pn can be

a resin such as an epoxy _resin, inc epoxy resins. wever,
t he wooden bl ocRntraline femilgs. oS Ratentghley éﬁ?? %15 T@ﬁ%ﬁﬁ%l‘esshamﬁﬁw Entigrpite g

cel lul ose food saettiee m&dd@:emdp fsQrdaent B&ﬁébﬂtt\b(ﬁ{vo@Sn bladks nidide GRGERNTA © U. S.

Pat ent No. 5, 57]11 HZ E% na% to a ter tect,r n ‘}l?’ect rlonr c device. The
device as il usPHeEFREe §4% o a PYeﬁeorouPtn 'T'd W | FlgFricp f“s‘ilgt“’fd’“ﬁ%mﬁ%sr ti oned
primarily aboveagridlte. cos&rw&mdaducmﬂwt Thgingidatipl @n paa csibeudfas wogd}y i s Wit hin
t he ! CaS| ng ) A§esmt E}I@]u&*% %ﬁaﬁgepm%)f‘egmg S I-ﬂ@gvrc?'cm:dwo&{ér?%}&g%baryé%%e& g m t eS
such novenent is detected th | ectroni c apparat us pa ent
states that a tE¥Fie é“@m“art%gﬁpﬁﬁ@rﬂdnbﬁ%‘“@%e fopdaerireenvas gpned te by esgepiial axt
termtes to theard‘&ttaeﬁﬂtngj smhtmo seﬂmirmawyae&mﬁmaedﬁag BlectRlisiagdee to the

successful "r eal[heV\QeI;ncg as llskared has % a can llﬂ(() outer casmg > that is to be positioned primarily

above ground. A wooden detecting sample (a cube of wood) is within the “casing.” As
the detecting block is degraded, presumably by termites, such movement is detected by the
electronic apparatus. The 967 patent states that a termite-guiding pheromone is used in
order to “attract” termites to the detecting sample.

[0009) However, one major obstacle to the successful “real world” use of cellulose-based
medium or baits that are placed in soil is their relatively short life. Thus, these references
do not even identify a main problem with pheromones and cellulose-based baits:
especially when used in hot and humid soil, the chemical attractants therein decompose
too quickly to be of practical use for “attractant” delivery. It would be particularly
advantageous to have monitoring devices that would last after eliminating the structure-

infesting populations by the initial baiting, in which months or years may pass before new



medi um or baits that are placed in soil is their relatively short life. Thus,
these references do not even identify a main problemw th pheronpnes and

cel | ul ose- basgghpbds: especially when used in hot and hypl.gesRkss the

chemi cal attractants therein deconpose too quickly to be of practical use
for "attractant” delivery. It would be particularly advantageous to have
noni toring devi tr.uctyre- infesting
popul ations by ?ﬁéla?%ﬂof Qaﬁptg ol tnﬁ%mtﬂn&ﬁz\{,t\ﬂ%a{]tm %%ﬁsng.]ntdgﬁhe%e clrcum&an aS s before
new 3 WO 03/ OQZWGWHtUSD@@BB'BBGWFIHPIFWQﬂ@Fmsﬂbﬂaeﬂﬁmwﬁ}temsm te mgrate
near the stgafg ons. @B%hn{eﬁﬁﬁoﬁtohﬁymn@'ﬂﬁﬁﬁms, u@nnahﬁ&ﬁgaﬁh@eeﬁﬁayww need to

remain avail able in SOII gmnt apd soneti nes %é ﬁ 100101 For

commer ci al noni FERG- B ‘iﬁ(j gy e{’i"r"m feﬁ’é“e?rﬁm‘[l grtehgn dhs, Fiatiors: nddeshave t o
remain in soil tameeidl Saiimnphgrabg fsauhensttier SENTRICON® TdehiecCaghyi Minti€iost at i ons.
Most commerci a t Jerm te Col ony
El i m nation Syé Spe%{ ﬁ%ﬂ\i’eo?&gﬂ%ﬁﬂ%bm Rﬁgﬂﬁﬁ 'ﬁ?d%g pr oc?gglﬁgr%orfnﬁé’ S82‘:’pends on
t he nonitoring mgrerrmfesbeﬁmfe@@bweprnmaés before toxic baits are used. 100111
There are offer i SSUfge Ine o lﬁdgrt@&saa@lmsseu 1951@@&0 §1ch§§f19 ShHelo¥ndd Sf4

pher onones and balts Fe 72,825 relates to a
gl ue trap pri nmaPiFyFFEsremp agg %I‘t l(%csﬁ %%H%eséﬁﬁg]f‘ﬁgaﬂ Reigarily F9F; apRiag ent
‘acknowl edges t haickaghésegdthe dike. pTies pnann@knawidghds thabeggu@acbnbuéromkeﬁughhat t here
e, 25500, a1 o0 B bl 188 DR | AR0LL HA0IAL ok AT AGKETL L0

desi red pheronone (which can be col onel peci fic) and nai Atarnien
stability of sugiaragtelizingd desirpdrhherpeene (Fhioh pap bhp@olony-speaihg an%n@m@wmgtthee use of

bait materials §mhy@fssu&}{l§,$j-%nbﬁbsa casing in a stati on housing. This
application also st e nes, (and t.he used to nodify
TP roni t ol devi U PR pBHGL PEe Bl mBent yeb Hte Rt g Hess Wi

enter and nove inid dution hdwsingle Vhic epplitdtine vier statéstthat pheadnsmen@hdetie likg ced B t hat
trail pheronone I ng t he
bar t, and that PEbFanR i hinloh 5o 8RR Rt B 01 fesp Bl 2
difficult (espe®ipridmevq “1@’@??!3 dgice: H‘B’W"J%g@ﬁ et fioéﬂﬂl therri thafiofafl elflﬁ‘éfmmﬁﬁher onones
can be pest andcGOlcRRYy SRQC Fdrdet) teﬁr@t@él-:ﬂilamt&aseanﬁ)ﬁtt&nﬁalﬂ\@nd haP &hrddangS howed
that the (3Z, 6 dodecatri enol has a uni aracteristic of i nduci ng
termte trail- ‘FH"PI%; RiC PSOBICRE nfam offs &Y I%gﬁs%‘?c’r‘i Y imishy 88 Bfet ect i ng
and capturing fesagitimgihttelifferdngshelomorms i ba gestang kel spdciiice coated with this

[0013] U.S. Patent No. 5,024,832 showed that the (3Z, 6Z, 8E)-dodecatrienol has a unique

characteristic of inducing termite trail-marking. The embodiment described therein
involved detecting and capturing foraging termites by placing a glass plate coated with this
trail-marking pheromone on the surface of the soil. As with many behavior-modifying
semiochemicals, however, (32, 6Z, 8E)-dodecatrienol is unstable in soil or in open air (as
it reacts with oxygen). It thus degrades too quickly for practical use.

10014} U).S. Patent Nos. 6,079,151 and 6,058,646 discuss in more detail the species- and
colony-specific nature of pheromones, as well as the difference between trail and feeding-
initiating pheromones. The embodiments illustrated in these patents appear to be above-
ground boxes for mounting to a structure. These patents state that pheromone mimics can
make the matrix attractive or non-repellent to the pest species being monitored or

controlled.



trail -marking pheronone on the surface of the soil. As with many

behavi or-nodi fying sem ochem cals, however, (3Z, 6Z, SE)-dodecatrienol is
unstabl e in s@plsfhskn open air (as it reacts with oxyge s degrades
too quickly for pr a‘?(':ti cal use. [0014] U.S. Patent Nos. S}igm%lfgggﬁd

6, 058, 646 discuss in nore detail the species- and colony specific nature of
pher onones, wel | ference en tra edi n initiating
pherom)nes.‘m#ﬁe enbosafnﬁean mpsF‘ FF 1Emed Vr%ﬁfaﬁt tglém %1 gﬂ“ép eﬁ%’&’&? t §%e above-
ground boxes f oPateridet 4973, Sﬂ%d&acrbtsrubwmte delil?hre?merpamé méag bait setienstth@tracpher onmone
mmcs can  mekenhi#g tr%tmtén%tm%isvt@aﬂg G speci es
being nonitored or controlle 3 sgﬂg%&@ﬁfﬁggé?gggggﬁf Sl Some
attenpts have b&FNahieol Bef’éf"t“r%t‘“stt‘é‘iaﬁﬁ“{e%d FRltermites. B Pates Nes, 39&09 Pat ent

No. 6,023,879 destibehe devicettbatinges tﬁedoﬁehdau@mgwawlmg Eycﬁ:ocb ldelVBAd mBRufe- St at i ons
es. an el abor ate

to attract ter 1 C

apparatus to coﬁsgr%'[ng a%ﬂlgn{fgrﬁgw f’(ﬁ?’/\g’t"lgr 1“":'f’fi?’sa‘('3‘$aﬁ\l S} Mo, ol E“t%f'{“i"bns to
capture and ki | permiges. ertlels othgr Bind R4 dhateniNio. 552 BG0, 181dt8s toddait stathe hadnglevi ce t hat
uses the sol ar H@ﬁﬁﬂb@ﬂ/(ﬂ{agb&r%ﬁ%mpﬁﬁﬁlhﬁe étpmﬁ)% e@{e aarﬁﬁm}dﬁ St dabsorbi ng

"attractant" (cardboard, cow soll "to attract

ternmites. On theTEREUE bpibsdfitted ity th‘PH’Etéﬁ{deWe @a’gbqid%eﬁldeﬁlé‘reétﬁe]seetﬁ wawgr baj t

station having awaytﬁﬂdhuh&rcabiﬂdi)‘d (oThieiRntOits dek@ition. OaMRE it Bl idplobarel vk St yr of oam)
with a triangul ar. cr r bait is fitted into the bait

sect ul
hol der. The bai PXK3T remfnéme é“éeln “’éedt"fHSé gg?)pa\%ﬁi er away fromthe cardboard to
prevent it swakegr adatl-Biatediiéo. lﬁaﬁﬂ,lﬁsndudﬂraegwaismd ofimtaarigs thitexm bamed aPher onones

are not ment I 0 nf%gm‘:erbal:t h Ilﬁ%@ %aﬁlnguch QSOSQ}Jrﬁl%anlrJ 1sSbne %ﬁ%%‘n NQIOW@VE$§1815 %E? d’anc l Udes a

di scussion of materials that can he used as ter m such as
Styrof oamis onB®dfgee thepfich matiEslere notractud foqdesgpiess and drug dretihby wedhin hat  such
materials are nﬂinjuaatou&hthﬁﬁﬂdlv&ﬁmﬁxemtsand thus are to be used in conjunction

wi th .nat ur al, wood p'hoéj‘iﬁ ent Odt43 ])73 r s E) 4 fontr'aﬁﬁef éhat éncloa sq%l?mrﬁglg ;fgfsv\%gr 2‘| n

cont ai ner t'hat encl osés Mat eri-al
the bait has antetulfes m@wspm@mm&ﬂ thq it ibts an odifsrays alatetia) ithitireigsal toWvennt he

container_has beA (il bAGHEtuPlech BB LT PLsS. Rk by TRAODS: SHAlorg fior mone can

be added as an attractant to the contail ner wal hese contal ners appear to
be "permanent | Y°" 2945y 28 ﬁt“?qti’é‘téf’rdﬁnﬂmwn%dd]t‘ h%%@“‘t@ﬁ@“bwpﬁﬂrr*@p‘l’@aced Thi s

pat ent does not “permanently” buried in the ground without having the bait replaced. This patent does not
teach or suggest the combination of advantages that using a pheromone in a
SENTRICON-like housing would provide. While this patent, like many others, mentions
hormones, this patent does not show any actual success of doing so.

0018 U.S. Patent No. 5,141,744 relates to a2 macrogel that can be in the form of a cone,
funnel, tube, or spike wherein the macrogel contains an entomopathogen attractant such as
fungal-decayed wood. U.S. Patent No. 5,504,142, entitled “Device for Controlling
Insects,” relates to a mixture comprising a thermoplastic elastomer and at least one
chemical mediator (including pheromones) that acts on the behavior of insects and acarids.
The invention is designed for treating crops against insects and acarids. The mixture can
take the form of granules or sticks.

00191 The *142 patent cites Japanese Application 81 JP-024042, published as KOKAT JP

57 139005, as describing compositions of pheromones and of a binder containing 4 to 20%
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teach or suggest the conbination of advantages that using a pheronone in a
SENTRI CON- | i ke housi ng woul d provide. Wiile this patent, |ike many others,
ment i ons hor rbﬁlﬁg hIS pat ent does not show any actual success of doing so.
{ool 8} U S Pat 5,141,744 relates to a nacrogel thdCTESHHESi n t he
formof a cone, funnel, tube or spi ke wherein the macrogel contains an

ent onopat hogen a% act ant % as. fungal -decayed wood. U.S. Patent No.
5,504, 142, ent i {f BECTOPREGT e fogpders filicefe) o PR rihbs e p solvent scly sssmethylepeni xt ur e
conpri sing a thehlmijs bsténe, aml doba@e. aahfilled sicleasdellaite, sikdaeattieadardsrdirat or

(i ncludi ng pher Q%&ﬁ%)a etaﬂ%seﬁcﬁé Quct B&, Rehaylor of insects and acarids. The

i nvention is designe treat |ﬁg cropsp agal st insects and acarids. The :
m xt ure can/®¢ake t hehef b?Zmatsmt alsp gites Ues Pegent $Noj §Kk42.817 S0ieS:1ibiTf shebtd ddsujat ent
cites Japanese Agaki Gald OeBle WReORARAR, poilk sahSTeiR otiAL @Jﬁmég £ $39005, as

descri bing conp ti gns of, er onpnes and of bi nder containi to 20% 5
WO 03/ 092376 P Y‘iﬁﬁ‘ FaREg Th mate s dade ?fn?? Tylpss dibprs, Rolysste Mﬁ%ﬂt@?a SBR
rubber. A sol vepblyan hlcaisl mabhlyb:@etﬁy]exﬁ lelyosli Tils mbeiR 26vieins Pflasaiticd R@dh,aset . and
fillers such as C carbona e al so
used. The pr odug&%)éw&&% yEd 0* %%FR“% 3615‘5%"1 ,-.%,P Ta@g FAY &t B\rf’é‘gt %8s U. S
Pat ent No. 5, 142“18%?3“6?5*06@3%?11 weemgThs Hiddegically aefive |pp)sluctfls)reﬂm®dcb& amghéet of
wat er - i nsol ubl e apRkyneR fan@ ehes i1y lodctipnged e ﬁoﬁ@@a@l& a%ve%rodb&féjgrgga}ehl c
matrix. This matrix e made of cellulose fibers, polyester yacet at e,
pol yvi nyl al coh&“‘“”"&? “%]B SRESYEOI ene glycol. This matrix contains a

pl astici zermguch as Unbiké seorspreal ingdearimt tivey sobe giourd (smdahmk ofi@k uiei'nﬁmveand also a
bi ol ogi cal l'y aCL S F¥eqd O, ey tree

bi ol ogi cal |y act%lyec%&gcgpg&esltgﬁfdzs eersaesgetdé1 Qgta%%hl\ﬂrﬁh% At °“")8 fes ﬁi’ﬂne erves to
protect the tre®adersed igisoil o@h@ﬁqalswae&m% ap fresdhuGt as alﬁrle Scsltaatﬂmi dofth@eein to

i ncl ude pher Omﬂﬁﬁsphgﬁozﬁﬁch%& kot bRkd ?osgh@x@ltaasb RE &ehos phzns@tphérbﬁ{ﬁqegt?ﬁé/e ground
| ves chem cal, cues that disperse at a

(and can thus ori e% g usi n(%f,
di stance in t he®8PH8%Hn ‘r‘teyapc”t 8958 PL STaveindetny SiEuiceyr dishreei R i Pheteheni cal s
do not nove as $ubeghnear tefmigs tualeling acuiwnsmdursaﬁattﬂneyaudaetammsttm deddiopasfpher e. Much

prior art relat ct*cﬁ utspﬁle{:eq!; gﬁéeﬁt 3&11¥e§p8{racg¥e é\wen?; 11%0 816 80 ?s?o thqqglb\ﬁé??i}égospher €,

but vapor does hot t at any significan ce in sol
subt er r anean t efefitegsvhey pisens H’gmalsf’cqf\ﬁ“@tyd@@‘@wﬁ@ftowatd@Spmrcﬁe”"létbxaamleant "jis to

be devel oped foy. S. Patent No. 6,216,960 relates to a sustained release pheromone dispenser. This device

is intended to disperse synthetic sex pheromones into the air to control harmful (flying)
insects by disturbing their copulative communication.

o022 Japanese Patent Application No. 62-177040 (publication no. 64-020853) relates to
thermoplastic resin powder and cellulose powder impregnated with “a volatile substance.”
The compositions of this application are designed to effect the gradual release of the
“volatile substance.”

0023 U.S. Patent No. 5,173,535 (Dow Corning) relates to plastic maierials having
particies of crosslinked polymers distributed therein, which entrap functional materials for
the purpose of a controlled release of the functional material. The functional materials can
include fragrances, pharmaceuticals, dyes, biocides (such as contraceptives), pigments,
pesticides, pheromones, and insect repellants. This reference does not relate specifically

to controlling termites,



practical use, there is a need to deliver "attractive" agents into the soil
so that they cause termtes, when present, to "nake orientated novenent
toward its sources." For exanple U.S. Patent No. 6,216,960 relates to a
sust ai ned r el ¥Q9¥%8%r onone di spenser. This device is i NPERABERSES i sper se
synt hetic sex pheronones into the air to control harnful (flying) insects by
di sturbing their copulative comruni cation. [0022] Japanese Patent Application
No. 62-17704@4 ( publ i thaeiiono pripr segesOoD B3BY art thhtghergmengs cmuﬂﬂebemdpdméduslyresi n

powder and cel | ln'rlc@ﬁ:@raié@\ﬁﬂﬁé nbuIRE SO0 84i€Hanith tdatiride y.mteatﬂet.ﬁteﬁmz:ét& The
conposi t| ons of this_application are designed to effect the g B “r el ease

of the "volatiF¥ls amere. the) ghdleer pgt Provesier waietial, that aT?@’%Batdemﬁlmm ng)
rel ates to pl askémsiodiabiesls & ﬁenhmmﬁgeiearaaﬁxtm e &6l @f adeu@tt SdmioBie thr RRANIXRT S

di stributed therei ich.entra ctional. mate .or the purpose of a
controlled rel egseog% f‘%éﬁq’flﬁ%c |'3E2 ‘ﬂ faggeogfmrcfhme"%l °r?8‘§ ""¥%¥al materials can

i ncl ude fragrances, pharnaceuticals, dyes, biocides (such as contraceptives),
pi gnents, pesticides, pheronmonegy.ARdnaASeEE HvERSL ! ants. This reference does
not relate specifical I y to controlTing termtes. 6 W 03/092376

PCT/ US03/ 088738 | 00247 Prafb inventigp ffﬁﬂ‘tScﬁen%'gg%gtlmtt qeﬁ“ts Heprseretef faih (Dher onones
coul d be advant agﬁmdﬁdeynanbm(‘oﬂrp&éﬁbﬂdmlcm hthﬁ:talﬂﬁlﬂﬁl tghied. armpahdterdisatron to
~attract subterrgaggn tﬂgersgtt emmolsamg re%r'bp el?u?s flR,,:Furtherm)re the art does
not provi de materi are 8 nated W th —seniochemicals to permt
their rel eagesinto tDPew@mftthelSnbmderqwamearam:itlsmﬂ@nd pxtidreddav-reppessiandls of tine

whi | e being ex pgéﬁ@aﬁo@ ofthé SAAEhhicAN Mo BRI thARS mnﬁéltngtn ,§mer y of
the Invention 1002-51 The present invention relates generall

devi ces i mpr egn¥iCBHY @t ‘Hreftéd ijerfhthe SheH fergebn ASY )seigioghepricals H%Céfalbe
attractant for tmegregnites intol e pshher if@l Sy fsadh puiikdsves imd@dédR BRMhaahem cal s are
preferably cell r 6 g i nventio re placed
in soil and pr ogllf) %%f’iths rgg ﬁqéalélaetggsgfag?% arer‘r’eetfftm%?toutg% eﬁ%anféﬁeﬁtﬁﬂ'ré}ﬁ? cals into
t he adj acent softe mbmhmertoerrlmoweé by wih gloishry émiree hveter.y i The mitiept Gaventidii r ect ed

toward the chentﬁ&hvcgpasa@e% gra%tt-m éfesemattﬁﬁ@as% §)1ltalﬂé’-tthe%§'c4?1§es wiiREegpated into
t he polyner for any such rposes are included in this 1invention, However,

those with greaf8¥e figpaipd E‘BYEHE’P‘I tpy3rd i souent chips dhesbiedt dventige provides ber neat e

out of device that can truly deliver “attractants.”

{0027 Because the semiochemicals are impregnated in the polymer, the device also
protects the semiochemicals so that they do not degrade rapidly under field conditions.
The subject invention thus enables the chemical gradient to persist in soil for sufficient
time so that devices of the subject invention can be used for practical monitoring
programs. Termites in the immediate vicinity follow the gradient to the bait, which can
include SENTRICON-like stations.

[0028] In a prefetred embodiment, the subject invention comprises a durable station
housing, preferably with a removable bait (a bait that can be removed without
substantially disturbing termite foraging tunnels that lead to the bait), wherein the body of
the station housing itself is impregnated with a semiochemical attractant. Such
arrangements help termites in the immediate area to encounter the bait station to facilitate
earlier detection of such termites. Materials ideally suited for use according to the subject

invention can be selected in light of this disclosure, While impregnated station housings
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t he polyner reservoir into soil by soil noisture or free water. The subject
invention effectively creat es a gradient of sem ochemcals in soil and

t her eby causeg 0/5 ntes "to nmke orientated novenent toward its sources.”
Thus, the sub) 88" H%ention provides a device that can t PSR er
"attractants."” [0027) Because the sem ochem cals are inpregnated in the

pol yner, the device al protects the sem ochem cals so that they do not
degr ade rapi dl y 58 P’e?"i“é‘il gmqsiesnt varRus other rbadipments. pre jexcreptifiphoheret 5§l enabl es

t he chem cal gr aﬂhBISMOutddaepﬁjp&bﬁttoloﬂe skiildd ifi e Suhiving fhatbendﬁt OB ths Qubjbat devi ces
of the subject i aI“ rin r ogr ans.
Termtes in the dﬂéﬁ&[ﬂ} ex%’llp?es Ec‘i% f]? vesoat“ﬁé’%fég'adl en "{“hg lﬂgﬁ ggnvvni ch can
i ncl ude SENTRI C@]‘qurmwe(as‘ﬂ/altSFm@d ﬂl[0®®i2®itﬂah0na pr ef erred errbodl ment, the

subj ect invgphion copifel $f% rdUkelpR Shabisany RS NYse Qén%f)&%rﬁ]?ily dw th a

renovabl e bait (a bait that can be renpved w thout . substanti I st urbing

termte foragin§eielsEted beitato qné‘&lﬂtettﬁm’t‘fﬁéeeﬁ% {of 2 teKeanp; W"tSH‘éecbﬁ’d‘;n“Qﬁ t he

station housi ngsirpriikly dné alipfag@n Etﬂlve%ﬁ)bleras s:emmh@m talg @Rdissabhamt . Such
arrangenents he te es_in e Lat encount er the, bait
station to faci :bPEsat%emufé)ar |Sehér(:kgft° ohn o e’eranp BLIRR % ?'é‘?"% i deal Iy
suited for use a@ewedtemgfetcengrmh@ltmﬁe’@ﬂingl ﬂ‘h@aﬂtbjemnmnomelrts'eihﬂmdmrts n | i ght

of this disclosggg mid ecaumgg e\gmtaeﬁmééeaﬁayp@ema&%érfl&ﬁln?elmsﬂ%ﬁﬁ, A0 o

PCTI t JS03/ 08538 are_one pref d enbodi nent, various othér e
exenpl i fied her 8iFfylofasg pot I"h"“%?'lt FPetfesimWﬂﬁ) dhatpae beliprapizidto feivenfutfickntlsveld of n t he art
havi ng t he benef;drrhocaémlbdlhem&um et for ddte’iiﬁddqjéﬁdide .of Ginbe TheX faphig&t ind&hivgle sl eeves

and polyrrer "chidhi AP S lagfoahe. 3MARE o8 LANY O ERLS o7 o

around) bait sta e SoNnB prior at BLEF 1y tried
to use seni ochetseighs in cell ul ose/vvood ba| ts to stinmulate termte feeding

(of a toxicgr), th%@umje%@tmvleﬂmrmdo%ov,&yrapﬁdval t@ging s%gn Rsaggqusly
I 1 ul ose-hased Cel [ ul ose was

sol ves probl ens associ a eﬁll d f
her et of or e used?2§PAYE teéf??g“t‘ % Jirangag o ﬁ"é‘i“%’i‘ﬁ‘f‘r‘é@s ttl??té‘%luéﬁ@‘lé for, sttt e
term te congregabiidfingdad cérelli ng. The subj ect invention surprisingly departs
fromthe prior teachings, while advantageously (yet counter-intuitively)
using materials (heretofore not t hought to be possible) that are better
suited to deliver sufficient |evRsieEDeserivtiongbthelsawingsa| s into the soil for
ext ended pe[[?alsdes of Fllgure 1A epm%s' a momtogl%'lgbslta?on (15 %%getcilwgl{?] a sleeve (2) of polymer
impregnated with an attractant such as fungal-decay extract. Holes are provided on the
sleeve to allow termite entry into the station. When buried in soil (3), the atiractant
permeates into the soil and thus creates a gradient of attractant (4) in the soil adjacent to
the station.
{0033 Figure 1B depicts a monitoring station wherein the housing is impregnated with an
attractant such as fungal-decay extract (5).
0033 Figure 1C depicts plastic chips (6), impregnated with an attractant such as fungal-
decay extracts, that are buried near a monitoring station so that the attractants are delivered
from the chips into the-soil near the station. _
{0034 Figure 2 shows tunneling responses of termites, to treated polymer discs in sand,
after being released in a chamber (7) at the center of a 2-dimensional foraging area.

Released termites were forced to follow an artificial tunnel ending in a staggered physical
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relates generally to the use of cellulose-free materials for delivering
pheronones to termtes. [0030] The subject invention also provides a novel
testing system apparatus. This apparatus enables the identification of

sem ochem cal WO'%%E123%re useful for ternmite nonitoring andCaBIFPYE38 Bri ef
Description of the Drawi ngs 10031] Figure 1A depicts a nonitoring station (1)
wrapped with a sleeve (2) of polyner inpregnated with an attractant such as
f ungal - decay exterige(?) Hobas ofapaymer distsdont impreghnted witheaoptene extradt|of\Bges- i t e
entry into the {tatddhbed VIOERhathY diel ah &eﬁf?e-&nl,(c%)mmh? v@&éﬂlé&& a%tcnh%% meat es

into the soil and thus creates aqgmalent of attractant soi |

adj acent to thd" &ndpmesshe engopishe prvgeal gudB Hag ?E‘t‘tg‘géhenﬁtﬁ'ﬁlf%rgilﬁ@ emite | on
wherein the housumgmgm;mremaaetdwamumladsameaﬁatvnmﬁ;hgmecasumaas f ungal - decay
extract (5), 0033] ur,e . 1C d i ct ( gnated with an
attractant 8th as fuﬁ'ﬂ 3 5“8%‘5%3 ext r%g%f]atﬁ cﬁ éare btg% |aréaﬂgg‘i5§ g"?‘?ﬁnitori ng
station so that “dltﬂetedﬁtp Fiaelb'amdsscamereg!leﬂ efuagks-décpyprhwoh@ extiact{80)i Mermite he soi |

near the stati ogdQ@3IAl nbi SHHAERd By HROMR WABE bl W:ﬁlsfﬁ%ﬁee%{r)f%ﬁeﬁg%t es, to
treated polyner discs_in sand, after being released in a c at the

center of a 2- didfFERSIBnairachey dyithrgpolmer disc Vs messiecd heiivern the POl Be ced t o
follow an artif it tusiridldepdrie® ficth thg atet dgSU AGEEME thtepayted gl 8 WO 03/ 092376
PCTI US03/ 08538 guide (9). A pair of polyner discs, one inpregnated with
acetone extract of fungus- decayed vvood (10) and the ot her an acetone-only
control (11), were placed at 3 katailagh omofisls ear the end of the physical

gui de. Upong,gxi ting ﬁle?raaﬁslh%hong Hés%&s 61 ,t semw WRsbdnddy (Hieh) 8%}3;1
"directed" toward the disc treated decay . extract. 33] Figure 3

shows a termt e°?’ﬁﬂWé?°“t°ﬁe§Fm’6€1ﬁ§FPléH‘3F‘F'ﬁﬁf°f Emﬁ? elﬁ%’méﬁﬁéhea"ﬁ@e entiogj r ect ed"
to a polyner dise pﬂm@h&gﬁmrﬂdardmefauh:gmhﬂemy;ednmobf@etseﬂmheﬁnm intdermte

tunneling was n(t-l‘;[ accgt sE:'?go tge}{ tehg?es%ngéhngﬁi tﬁlé xgic%:u%% d:egted towarg| the C efgﬁr% only

(11). The di st ance bet ween
t he poi nt wher e squres. Beqavﬁptﬂ@ ﬁemmwnmbrﬁ&rmwgw@mtthvepomnahee%ee ¢3%) and the

intercepted di SgroebleihdidnRebniRisAd dohtiat BBy Rfnof diBradePRdH 1iRBr field conditions.

{00377 The pheromone-presenting materials of the subject invention are typically

cellulose-free. The subject invention identifies various advantages to using a cellulose-
free polymer/plastic instead of impregnated wood or paper. For example, these types of
synthetic materials can be impregnated with a higher concentration of the attractant,
especially if particularly absorbent materials are selected for this purpose. Cellulose-free
materials are also more durable and long-lasting in the environment. Preferred materials
are capable of being impregnated with high concentrations of semiochemicals. These and
other qualities of the material would allow for long-term dispensation of sufficient
amounts of the attractant into the soil. The permeation dynamic is dictated by the
concentration of semiochemicals in soil. As the semiochemical concentration in soil
declines due to degradation, more semiochemicals will permeate out of the polymer
sleeve, and thus maintain the chemical gradient over an extended period.

{0038} In a preferred embodiment, as shown in Figure 1B, the subject invention
comprises a durable station housing, preferably with a removable bait, wherein the station

housing is impregnated with (or otherwise contains) a semiochemical attractant. The
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[ 0036] The present invention describes polymnmer devices inpregnated with (a
hi gh concentration of) sem ochem cal attractants for termtes. Devices of

t he subj ect ‘%’entl on are placed in soil and provide a slowrel ease and

per meati on of "PHE"&i ochenmicals into the adjacent soil EETRBO8, i tes

t unnel i ng in the vicinity are directed toward the chem cal sources. Because
the sem ochemcals are inpregnated in the polyner, the device also protects
the semi ochemi cAlREOTSES mMafle orepdiactiys th irmitre hecaere theafptenial of thel ewerftionging is

condi tions. [OOHﬁreg'Ehﬁd marﬂnéf&ﬁ@mpﬁﬁﬁmﬂﬂﬂ«ﬂg Sk %mgérﬁen@fhetw@nﬁfdmrﬁ%
i nvention aretyﬁgmc | ul. ose-fr |nventﬂon identifies

|
vari ous advant agegotd® %reéa R emgu'geé eLPf"&%%“‘mf? %@Ftﬁtf)]f:v&eéld‘?tﬁ‘it‘&’é? sueh t@itesid of
i npr egnat ed wo o Matgrialg fedly. sunﬁ'drfor@mmrcbngtbﬂms@myp@ancmfcan ysalkdhiel hethegat eri al s
can be 1mpregnabegd Wesn the Mafliho, SRR SeRbEADY Ml aw@mﬁpt "GN ik gspecially
if particularl y absorbent materials are
Cel | ul ose-free bpigingy Fradesceibed in Q) TRBPVEclnt angtedialenfrr theoviegion énsltsmagzan fpet he

environnent. Pr @ﬁtﬁﬁ&@d‘orﬁ@é@&dr@ﬁ@oﬂﬁrsﬁ_)}&ﬁﬂébml& of being inpregnated with high
concentrations of s%% emc se and ot hﬁe ug I|t| es of the nateri al
g-ter °g

woul d al | oW’ ¥br 1 on ‘WPE?FT?;?E ﬁ?‘é‘t‘ﬂr}BPF“l#F ST PE H’Bﬁ?ft Yarigys qtirs
attractant i nt oecnbalingislare ékbreplified haeit,iaohstidlyotiars vouldsbe ipeteat @obnbdykilidden
concentration o ngeptration
in soil decli nghg%gt%@%ﬁ%&gﬁéégﬁSl%ﬁ)ehlr%src Q&éim@g%%%%gmuﬁﬂlﬁegg er msat e out

of the pol ymer 2@pwesfiion é‘ﬁ‘é?“’tghug olymfThichiPYT PIeETEhetitkeatan glsade eﬂﬁ{-Ch@fi/@r, an

ext ended peri odplagea(a&&]urbdanaedmcﬁh@ﬁdatedtx@abodl ment, as shown in Figure 1B, the
subj ect |nvent| on H;E aes a t statj on .housi n% .ﬂgrefe{‘abl vvlth a
removabl e BAI1, wher% PERECS ?né‘{" ’81ﬁ“ YEEE P REVIPY TRRRRAH AR G R it S ot her wi se
contains) a seniwd trefabricate thethonsagtod amonildnieg 9=tid@s@38/20H2 SESTRICDNESH 303538
station is nadeth@?érﬁo&%ﬁ)fcﬁﬁxk\ﬁﬁ)t&tgd inetﬁgvaoﬁmrpg SHAUR a&ansn "%tcﬁ&é Ak ofif, t he outer

housing is inpregnated wth pheronones and the |i arrangenents hel p
termtes int hesm’l‘%ﬂw&f{g@a‘fé’r‘@& e, seEiRehEtady S"tchémb%iji“’tlenéstp&ff?lbﬁcqnén‘#oa&l litate

earlier detecti aéw of semitehenti@l @i peffate ilddhe hdjabii soid@alof FigS1m)t adistRhtdise
according to th? subj ect |nant|o n be elect d for these novel uses. The
ast en g btﬁ i % e

station housing TSepre Poghemi, Eat GRE ETEYy VI BPEPE BREEFEBR housi ngs
are described i momc@BvbQ&QQE infpudgnatad @atiosd. S Thusr tht kffectivatiemeterhafUhe bgit can be

optim zed for usgAGERLELRY Kafhed dih Sk %&nﬁﬂayma&mgé&g&%&t WikslafealiJTPT €gnat ed
station housings are one preferred enbodi nent, various
encounter the bait station itself, this embodiment of the subject invention presents a bait

station with an effective width approaching a foot or so because of the “attractive”
gradient.

6041} ~ Station housings of the subject application can be made of a variety of materials,
such as porous and/or absorbent plastics and other polymers. The housing could be
impregnated with feeding-stimulating and/or congregation pheromones, for example. The
pheromone could also be chemically (or otherwise) attached to the station housing instead
of, or in addition to, being physically incorporated into the material.

[6042) Alternatively, the subject invention also includes a pheromone-laden material
attached to (or associated with) a station housing. With reference to Figure 1A, one such
preferred embodiment is a sleeve (with holes) made of one of the above-mentioned

polymers (2). When placed over a monitoring station (1) and instzlled in soil,
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enbodi nents are exenplified herein, and still others would be apparent to one
skilled in the art having the benefit of the subject di scl osure Clher
exanpl es inclc}ygﬁy Feves fitted around station housings., {  chi ps”
(preferably ‘}% can al so be attached to, placed near, or sca ?ered ar ound
bait stations. [0040] In the preferred enbodi ment where a polymer inpregnated
Wi th sem ochemicals is .used to fa ?bl ate t he housm nonitoring station
such as the SENTRIRSHHEFYs @pepmaied n BT FIGTR BFAPEA aﬂf‘eemﬁ’raawm ¥ES n the

pol ymer agai nst agmgeradammmm liBﬂhe&HlSﬁﬂ_]atdnEtoﬂretstaﬁ@l (4)s Padfereen momtdrmpsrtﬂgﬂat ed with
t he sem ochem c I

sem ochem cal tgﬁ’rgseervrﬁreg%}e I'n éé& &gg&;ﬁ%@9ﬁ%@%(,§#%¥%np&g i FfL%fm’Vesl'hl
creates a | astphibe @mrmmembegshmﬁ bkﬂﬂlqmnb@%@@tteesrtﬁetpe@on ofiten present,

to make ori ent ego,sHPHaBRostiRVRsEld) 8 rk RRFEORSH: (%ﬁhgﬁy‘) AblrMRe holdigsS. the
effective dianeter of the bait_ station is incr Rat.her than relying on

termtes tH&¥ are al'Viltdefrense sagpreif, ywhang B‘é’retfﬁm E‘H@SWE‘FW’F@ PBYME" st ati on
itself, this entgginpepbataiwitihemdtiemeels (6)nWhat pisad jarseib adjdcsntdo Dbritorisg at i on

A oo Y R AR B Pl o B PEEER o ol AL T oL Ve

gradient. [0041 1'on 'housi ngs o | ect i calron ¢ ® made of a
vari ety of mat eseaiing 2 lasgrgcigmipshamipad gedian d¢ etﬂracatses@mﬁéwaré Ithesvighuty Qiﬁh# ot her

pol ym%‘rst The Ega{ﬁhngmﬁauﬂ)s@arbﬁsoHelmcﬁm@sr%dmmﬁefass&m\malasstahmoa%ﬁgnghand/ olrI
congregati on pheronpn er onone _cou 0 be chemically
(or ot herwi®¥ att gg%é'ﬁf“’%"“ﬁ?g’ g tfcﬂ’f’ ﬁ‘ﬁ?ﬁé‘ﬁ’ﬁtge“l’” QF 4 dhe 1Efﬂ““"‘“ﬁ‘?“ylSr""i“‘‘éijddl tion
to, being physi b bffUiSnpovificrabippticatiog Seriatido. Ga/Ber;isakfiled MAAR22,A00E M8t i vel y,
e e o TR b uled nlrRCh A Scata R BFBRSEAAUE AL SL Lo lPCld | O

(or associated wt stat1 on housli ng erence to |gure one such
preferred embodVitiete phesonzones)ageopding thjthe Fultigst @@fﬂ%d@mﬁ ob s sefpect iqyention
above- ment i onedcanRRb ¥ WRitferel Adar suédhipdits Pl aced over a nonitoring station (1) and

installed in soil /1092376 CT/ 118 3/ 08538 semi och npr egnat ed
1 the pol YT sl eeT HBAREE CEIThTRIGHE SBPF tses RTER 0y SRl LG ont o
attractant in theniggiincladippdiend df otht hemgitsa Rhinnterrdtjdac FAneé f BarmigideenDrilioor i ng

stations for usGuid k! SmfbP o8 dP tnd! RrflfAshd.Ded zg@m»gape o, 1 OF

exanpl e. Thus, ves e subjecCt T nvention can K& the
station housi ngO(lfaftafqﬂe%fsfkﬁcmq@otﬁWF i4otiterstes. Mreoeterrgndgfzeiarnegont act s the
ground) andggafe adapi @t (Sf%efshﬁj echt §i8dighog )it Wil RPoghR&1 thAYEHAYcomponents can

be optimized for particular uses. Thus, the subject invention also includes the related use

of specific pheromones, housings made of specific materials, and the use of materals
having specific concentrations of the associated pheromone(s).

{00477 Candidate semiochemicals for use according to the subject invention include, but
are not limited to, known trail-following pheromones such as cis-3, cis-6, trans-8-
dodecatrien-1-0l, and related compounds (Matsumura ef al. 1969), (3Z, 6Z, 8E)-
dodecatrienol, steroid derivatives, 2-naphthalenemethanol, naphthalene and other termite
nest extracts, fungi-decayed wood extract, sugars, amino acids, nitrogen-rich substances
such as uric acid, carbohydrates such as hexachlorocyclopentadiene dimers, and others.
Polymeric devices of the subject invention can also be used io absorb/hold feeding

stimulants or arrestants, i desired.
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(0043] Wth reference to Figure 1C, yet another preferred enbodinent is a
smal | polynmer chip inpregnated with sem ochem cals (6). \Wen placed in soil

adj acent to ring station (1), sem ochem cals vvoué e fromthe
chips into tﬂ‘ggﬁﬂﬁg 97 &nt soil (4), thus creating a lastin gg@ﬁg{s@?ﬁém cal

gradient to attract termites toward the vicinity of the station. Such chips
can al so be attached to or otherwi se associated with a station housing.
[0044] |n af%r nat i VEYelrmiRghemitassthat; g3 bg jmeresnatsd tinta flfe poljgeer fpr atyesuch

~ hernetically Se@hrﬁdses didint1ded fin this MvertioR VIcShdilitak mawm.ehmwnﬁah&ﬂﬁdlaiy sbip-

60/ 366, 380 (fil ed nt.i al I y Seal ed
Baits for Subtef’¥ (raeaorlf r}"f‘éw?ﬁer '9°W”3’e"a“fﬂée"é?\¥§b2%5&8%?° WITE‘L? ot ﬂ151r Eﬁ%ﬁh’ﬁﬁ Saccor di ng
to the subject nmpeairiednA pra@iiedsthbaifmanhef tssiinyention isay @i tmodiure eamtakss be
scattered near 5%9 Q@'tﬁlﬁ Se&ig%%éllcalwthﬁ%ﬁ vsmer LM]!W@J&?%&!‘%@ QAnd p can be
used to target any and 1 n termtes ose of the
fanmilies Rhinot é?ﬁf?%‘?tﬂ’aé“ Q’ﬁd"’lff’é?’rﬁ%el"’a‘&e xapjpleg, of such gledeabit are nafrlémteérf@n tes of

the genus Reti Ceilghadsedrn@Sino Gad Qie@mhclﬁhﬁr ef wmta-smangeeﬁ&haﬁ&as
M crocer ot er nes Ar ni t%ron‘ﬂaﬁd termes sutlter t91046 In |ight

of the subject GPeRr B R Semw‘fhfmlﬁaés I?rgc%&’ﬁedzé’&e Wgtpo\?gfrsoﬁs g SHEShent s can
be optinm zed fomvedipt ihwl tamowsr@sous Tihgwre thivea sypijakbpdlymen vserirlo nTigss may ncl udes

the rel ated usey b SREGH LG ﬂ&%oﬂoﬂﬁ’aﬂ&%&' ngl?olmdﬁolﬁ;mp?ﬂﬁé:' fibfenfRt €ri al s,
and the use of materials having specific concentrations he associ at ed

pher onone(s). [ BOYEsP: EalierptaRne doaams it crefinied man-irspr paleculsr pivelordmip@e he .
subj ect inventi Gfpoiyﬂ(éi'sud@,as Bilifonesuirethdey, pdlyufdiia@e] aérPlonitiibiMadiefieintl cdr@drl OW N
pher onones suchsuacﬁascla -3 (g:l S: B 1rans- 8- dodecatrien-1-ol, and rel ated
conpounds ( Mat stiitufa &t” af ipgEEY® (37 67, 8E)- dodecatrienol, steroid
deri vati ves2- naphtMist @ﬁéhsetbﬁawe!l-mdifaiphtsnaioelwmicahddegltaﬂrepastilerumﬁttrehigmest

extracts, fungi fe%%ﬁdthﬁp%cﬁx&ﬁﬁ&hnmﬁ WA esied mmeyaﬁa ARprecitld RQGRs Fi ch
subst ances such as uric acid, carbo hydr at es, such

hexachl or oeycl oPEHEEYCHHE" BRLTRTS maﬁﬂﬂs often sqauire heF*Hing%‘}‘gi rEodygipp.duta gpl t he
subj ect inventi mipré.‘gazmoﬁh§® pegendd @ebcédareabor dxafplk ds ﬁxee;de ﬂigwat&tbaﬁﬂdhad’ﬁ S or
arrestants, if de CT1 U 48

seni ochem caI s fyht%u{ns such asnmod}c[i:ir)%%smégr%%%a?ﬁ con rﬁnsedﬁ? gl eQ ;1 Ta%oho?‘ pe\é chh
purposes are intlladéd alpcrhot folugion trf\ﬁemmhmcalﬁﬁe adthd:tﬂl thetranQIIHMV'mlrem@chmﬁe a
sem ocheni cal s y;0lih coltRiety UNifcOfan bk SEmURIHRY desPANENEhnd WBEE" oAl b! €

sem ochem cals or their hydrophilic forns
evaporation of the alcohol and water, the poly resin serves to bind the component into a

'—'CS

solid and durable polymer that contfains a high concentration of semiochemicals.

0050 Another example of cool impregnation involves diluting an epoxy resin with an
organic solvent (such as acetone) solution of semiochemicals. Upon evaporation of the
solvent, a hardener is added to the impregnated epoxy resin, and it is shaped into desired
dimensions.

f0051] Microencapsulation procedures may also be used if they do not cause excessive
heating or chemical reactions that would degrade semiochemicals. For example,
microencapsulated materials can be mixed with plastics and molded into a desired shape.

00537 Another option is to nse physical impregnation by saturating polymer absorbents
with solutions of semiochemicals. Examples of such absorbents include, but are not

limited to, cleantroom wipes made of meltblown polypropylene, and various grades of
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are preferred, A preferred enbodi nent of this invention uses soil noisture or
water as a carrier, and thus sem ochem cals with high water solubility are
preferred cang Jor inpregnation in the polymer res Exanpl es of
such incl ude gﬁﬂﬁggé not limted to sugars or amno aC|d%&¥%hmﬁvﬁ¥ophlllc
forns of | ow water-soluble sem ochem cal s. Because hydr ophilic

sem ochem cal s af r subj ect nvention have
a more porous str sorbel?trpep madQOf%""o"(P D}YQ%%I%SI Eé?iﬁ%l a“a%%tégé’éedn@esel ncl ude,
but are not | i ninpreepliplose #hsghenalﬂs@mb@n@f Pristmieipd Wtﬂicioypemdylbemmsﬁrel anent

pol yester, pol yur&tihang Lioghs. Whdsd matk@aSth MLk D! hiRAT of Toh G RsNet Wor K,
adm xture of po such as silicones, urethanes, polyurethane,
acrylonitrile b&%‘&?@ﬁ@“‘&lﬁﬂel%ﬁﬂt‘eﬁd&cmﬁﬁéh as clay or anorphous silica.

[ 00491 Most p@f the bnia&vmeedmedlafeymaglyse@hpﬁﬁer&lealp&caﬁes 66@1@ HRagdel Yiounder

hi gh tenperat ur e, t hus, ecial con erations.are neede en they are

i npr egnat ed i nt GPRRRRRt S ??%mﬁgPr?éFm ?Vﬂ%ﬂm%%ﬁﬂF§WF5V§:%?f@ﬁmﬁeqU|re
heati ng duri ng piguiticent depmdatipntof ghecsemiocheimingt. e Pnat irpregnated asemiceheiicatdarpr ocedur e.
One exanple is Mlels! ng dough
that is conprlségﬁggégegépmﬁ$% ;Qg?ﬁQa @ﬁé&ﬂmﬁﬁéﬁg§§?§ and%i%flg?ﬂﬁoh1

al cohol sol uti oﬁdJ@F“ts%Pnt?)éﬁ@?r?é%f’f“%"hff@wﬁcﬁ%’&nf Bk qeuseRisEBIH iy malsueriented achl eve
a sem-liquid enEhct ©REY telBdugdas. CENB rdiaseliare bRithe mfhipul el itakisdng §pesipd Shapes.
Upon the evapor t'QQa&f Jﬁe al cohol and water, the poly resin serves to bind
t he conponent |R K5 and durabl e polyner t hat contains a high

concent r at i i of senﬂbmﬁ@hlmﬁ*@wﬂ&@@ﬁ@pﬂwmmnﬂemﬂmﬂhmmmeFDMmatmbmmnmdegnation
i nvol ves di | ut i pgoafed Rt ark ﬁn%dx{)hra}ﬁédtﬁ} rEirenc AR &nﬁew % tex&eﬁ%ﬁ4§ Pond cet one)
sol ution of sem ochem cal s pon evapor ation of vent ardener is
added to the i nﬁ}ﬂ@gﬁﬁflfgﬁﬂlél}}?&g}wii&gqhﬁlgs of tis W‘“ﬁ@“@haped into desired

di nensi ons. 100-511 M croencapsulatlon procedures nay also be used if they do
not cause exgessive xficati 09 QL. ahem Cal Leactions o uld degr ade

sem ochemi dal's. For “éxanpt & %roencaosu?gf ér %Pmn BETHeY ed with
pl astics and noMbkselesiamples @JOIdesqtbe@nﬁmg%m luﬂjt@@SanpﬂmtaQ@rare@pmemht angafl 0 use

physi cal lwpregm&eh%{%yep% HibRlatet) vOIRhY s BRGOORRMGS W th sol utions of

ﬂ

sem ocheni cal s. Exanpl es ‘of such absorbents include, but are not linited to,
cl eanroom w pes made of rrel t bl own pol ypropyl ene, and various grades of 12
WD 03/ 092376 PCEkddipit3l Ofomhtion of Fungi Decay Extract

[0056) Spruce (Picea sp.) boards (13 by 8 by 0.5 cm) were inoculated with brown-rot

fungi, Gloeophyllum trabeum, and stored at 25 °C and >90% relative humidity for 1-2
months, during which the wood weight loss due to fungal decay exceeded 50%. The
decayed wooden boards were soaked in an acetone solution for >48 hrs, and the acetone

extract was condensed at roomn temperature to vield the desired concentration.

Example 2 — Open Air Choice Test
{0057 The biological activity of the extract was first tested in a petri dish (9 ¢m diameter

and 1 cm high). Two pieces of filter papers (Whatman No. 1, 9 cm diameter) were cut in
half and placed side-by-side together in the petri dish without touching each other, One
half of the paper received acetone solution of the extract, the other received acetone only.

Upon the evaporation of the acetone, both filter papers were moistened with deionized
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absor bent papers made of filament. polyester. Mesh-like materials can al so be
used. These non-cellul ose absorbents are nmade of polynmers and wll not

degr ade by ex‘gB%%g(g” chemi cals or mcrobes. These materials-can absorb a

| arge quantity fi ochemicals that can be slowy rel eZSEES¥H8F8adj acent
soil. [00-53] These procedures are nerely exenplary; other procedures can be
used to inpregnate a hi gh concentratigon of sem ochem cals into the polyner

wi t hout causi ng Va&FghtsPdistteoless mss Shordpterne doraieiRr by pesTiplaged in dygdish
i npregnat ed, semrhdihbewhieal of tanites pRsOt O taekl filey paﬂaempaalvgemroum E—P. Inﬁnluﬁes yet sone

seni ochemi cal s f & VA LNt o ,th
sem ochem cal g?aa mn‘?yg%t ?e gﬁédesgx BT Ats SEOW“ lghn%fep °§t tnlfmtas pr d:ﬁgnt toward
t he sources. Thezgreghican eaneamfeéa/ﬂh b)’-etonhmtrw p&f[uagj degay WO@lt\iaﬁlelpw cbl}qmdss of

pol ymers and thendgct‘lg,% melggéé)]tnﬁ}ober@%i:ﬁga&ay Radgnt applications, provisional
applications, and publications referred to or cited herein are incorporated

by reference in .t.t.eL.r_e.n.u_Le.t.yu.Lo_.t.h.e_uLe.n.t_Lhegu.a-Le—nnf lncansistent with
the explicit teath f ftgrp:iéeéﬁffhﬁ%&t Wﬁegnﬁ%mﬁlgd?ﬂep‘ﬂf‘%ﬁhe exanpl es
that illustrate -Bree Sl 8:% e b i T Escanpl es

shoul d not be constrqedat,qg,tl [ mt| n Bhr of RERiIRENT A0ESmIRF & cehgms and al |
sol vent m xtur e "propordeh&Ns ar € by volw‘—%lyn €SS ot herw se no anple 1 _-
Preparati on of Furgdroldise ayaefbxttir act [Oqg§1 Jpruce (Picea sp.) boards (13 by 8
by 0.5 cm were jfumddeatwoel axfrdch brown-rof ~fungi . d oeooth lum trabeum and
stored at 25 C and >90% relative humdity for 1-2 nonths, during which the
wood wei ght | oss due to fungal decay exceeded 50% The decayed wooden boards
were soaked in Sampietplng qlviner Disg aei-decay Waed Exiragh one  extract was
condensed Cﬁ{tmsy oom t%@ﬁfcﬁdlwé @hﬁanwa@btelr) tnb:e cﬁieﬁi crfednma@epmy@&pyﬁﬂe ﬁt%wnrp:c e 2 -
OQpen Air oi ce Test 00571 a cl 0. ract. was first
tested in a pet P |A§%1°’F§°13trﬁn eca WOOJ x%a %ﬁﬁdfongfv%‘:hg FEERERE filter
paper s (What mancddosniritiondwwi) diova nmserlghemmh@l 'present inHigdgf deaa)dvq@klaeentrol

si de-by-side to I 59, L, One
hal f of the papggésp%f:ee%e\%%@g%{e&%é\éeo ngo Utll 8%@1%?&1 £ %gﬁ{%%s?%%e?%p e 2‘? ﬁér

recei ved acetonérsé?ﬁJVtesmtﬁpon t he evaporation of the acetone, both filter
papers were noi stened with deionized 13 WO 03/092376 PCTI US03108538

Example 4 — Tunneling Choice Test for Termites Foraging in Soil using a Two-
Dimensional Foraging Arena

0059] A choice test was done in a laboratory arena to investigate the effects of treated
polymer discs on termites funneling in soil. The arena was constructed of two sheets of
transparent Plexiglas (50 x 50 cm) separated from each other by four Plexiglas Jaminas (50

'x 2.5 x 0.2 cm) placed between the outer margins. As shown in Figure 2, four access
holes (1 em diameter) were drilled surrounding the center of the upper sheet and covered
with a termite release chamber (7). As shown, the chamber was 5 cm high with a 6 cm
diameter, A plastic ring spacer (8) (0.2 cm thick, 8 cm diameter, and 1 cm wide) was
placed beneath the release chamber to separate termites from the rest of the arena. The 0.2
cm gaps between the Plexiglas sheets were filled with 400 - 500 g of sifted sand (150-500
pm sieves; Play Sand Bonsal, Inc.) and moistened with 125 - 150 ml of deionized water.
Two hundred fifty workers of the Formosan subterranean termite (plus 15 soldiers) were

‘released into the chamber and were forced to follow an artificial tunnel ending in a
14



water. Twenty field-collected termtes (Coptoternes fornosanus) were placed
in the dish and the nunbers of termtes present on each filter paper piece
wer e count ed tes later. The test was repeated si ' ...JAs shown in
Table I, nost é?’ar?ll{]]gs preferred to aggregate on paper t}gi}[}g@%ﬁﬂ‘h acet one
extract of fungi decay wood than acetone control, indicating the "arrestant”
property of the decaxﬂﬁlaxtract Tabl e | I\/Ean)gé%nbers of termtes (of the 20

termtes) foundSBFeEs PRSEaeus A part of e nlash (%) Betan exiL ing e sanddn the Aepdber  of
pol ymer di scs i fhen captrectingys liaed objéce whilntuedeling iv @ilf ik |fc|slgwah@biga:t'ts est.

Petri dish. choi e el r. of .

term! tels) ( nunbe lgf‘ﬁ]’r‘:gﬂ %{]&egy%gptfgcpfg?f&’scseﬁsbg%tﬁéeotgfgaﬁﬁg%)ggq%m Iﬂga')bsécra 1hor di sc
treated withl6 euidelirgfdipwiie bepviglo &y resviquaehservationgindipptddehag when| thgphersjerdt | on of
Pol yner Di sc W fllddéHagd au;llepaﬁyas M@dnfﬂgédr@%e éﬁ&&ﬂ:k oP&kxaggereqleﬁfsstegﬁte@ cm

di aneter) were cut oyt of B | ene bér sheet. Acetone
sol ution of fun@‘?n“l’,i‘i?e&‘i/%&i‘ té?(fﬁ“}icﬁe“%g“‘i? ?fb’f‘t@osa%tg’“éa?@ﬁr fliasting e yi el d a

concentration ( yokiddd gufdetermitessnet i gloeror tebsema:g}hml mcrraﬁ@mr 5-m0 ElNgPwo decay

wood. Contr ol | t. Wi A I ted pol yrner
discs were air g&?&% d¥¥&r ‘31%&%%%%% t%g?eg&?%%a AR de ewoo 0?%]unne Ting
Choi ce Test f or acFophprlegonial @Y were phceddi gm E@ﬁnfgsaad mequl disiandedreal thEor agi ng

Arena [0059] A glaokicie @ﬁtcammedommwmandhap@m{ew YWafk@Bed ilyN¥MRSHL gat e the
on termtes tunpneling in soil. The arena

effects of treate gg g Es?g%
was const ruct ed™5fet °ﬁé‘§?‘§p Y {FERRS o SRS P GIRmER0va; repeateth)
separated from gaeh other by four Plexiglas lamnas (50 x 2.5 x 0.2 cn

pl aced betvggn the Gyl o RGOSty of BV pbiladebs A, B, o temw whffiCige holes (1
cm di anet er were dri sur I‘OUI’I Ing t gent er o per s ee? and
cover ed directed toward the polymer disc impregnated with fungus-decayed wood extract (12).

The resulis clearly demonstrated that when imbedded in sand, sufficient quantity of
“attractants” permeated out of the treated disc to cause termites to make orientated
movement toward the sources of the attractants.

0061} Subterranean termites forage in soil, and the ability of semiochemicals intended to
“attract” termites have not heretofore been demonstrated to cause termite tunneling to
make oriented movement toward the source of the attractants. “Aftractants” for termites
heretofore deseribed in the art typically employed an open air choice test as described in
Example I; this only demonstrates palatability or arrestant property of the bait instead of
the ability of a semiochemical to change the direction of termite tunneling. This is the first
time the “attractant” property of semiochemicals was demonstrated to cause termites to

change their tunneling direction toward the sources.

Example 5 — Measuring the Distance of “Attractant” Effects of Fungus-Decay Extract in
Soil
{6062} The distance by which the impregnated polymer “attracts” termites foraging in sail

was measured using another configuration of the 2-dimensional foraging arena. The test
was conducted for two termite species, Coptotermes formosanus, and eastem subterranean

termite, Reticulitermes flavipes. As illustrated by Figure 3, termites released at the center
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with a termte rel ease chanber (7). As shown, the chanber was 5 cmhigh with
a 6 cm dianeter. A plastic ring spacer (8) (0.2 cmthick, 8 cmdianeter, and
1 cmwi de) d beneath the rel ease chanber to sep ites from
the rest of \Aﬁﬁ%mzdrg%ﬁg. The 0.2 cm gaps between the Pl exi gﬁ@@g’éﬁ% S were
filled wth 400 - 500 g of sifted sand (150-500 pmsieves; Play Sand Bonsai,
Inc.) and noi st B4 1 -1 m_ . of i..oni .. IJwo _hupdred fifty
wor kers of the E%r%%%&% v‘éeﬂzf?ré:?dr_tgg‘glg_‘ﬁ Raai %gla( prﬁﬁfsju%‘g gj{]) Gy tg%
-rel eased into #Hea chravitnsrobsematioreindicatedr thas dvhero tefraifel ¢RAcRA taer arénh iedgeathey unnel
ending in a 14 YQ.@3h00%d 1k @Bgéum,/ A2 AdRelRi AYO S 18 iPN¥RighAlne IidhdiRe @S part

|

of the plastic (9) before exi nto the sand in the arena... Wien encountering
a hard object wrfge&%-utien Rokgrer #iscs Bt each apbepdeddn $apq 4loRg tymaidss 5] Beeeng.  physi cal
gui del i ne. Thi Sefkpedisumeat dlo e GichmRadd 30k fichy dRtedge Thtectddtdltbre flyedrcal -

gui del i ne-fol | oy ng behavi or revi ous. observat i.ons J ndi.c g at when

t he physi cal gﬁ%aéeg “élt?;'c?ge Onaet')”r(tlrja%%f%ng'adgca edsw%)r%rasééegsfén ¢ ?ﬂtxﬁ%pl%agﬁ wﬁ’ﬁ%s of the
st agger ed ends, theethei § evsre treated itk eagtopeportu (k| Therdigtdnee betsvaen ge peinhiivhaté r ect i on

in the sand. ThigmitAldlRl debsteh BOMNEE Hdg ea@gwiaﬁmewr&sm b Msthaatar med a
nore or |ess straight tunnel for another - 10 cm ol yner di scs, one

Two
i npr egnat ed wi t APSCRTBIFR %R roPEARd sEtimes agh foa@é‘%}f@m'%m'(ﬂae?ﬁa(ﬁapﬁt her acetone
only contromsf 11), Wemdteplhaclt dntit alpayg the iedpeoantk ddes dkdogthabnel! gkance from
the end of the i cal i Ter.m i 0, r s..recorded
daily, and the wﬁlﬂy.Iér}qf%so?lg%ﬁlegggwaﬁﬁ{tg%a%gn% ggtﬂ%béa?egrd?ﬁ%t ‘g%tnv\%‘ée\ﬂ@%ﬂ?\ “ed” The
experinent was el digedwity reped dists(BiRO3ITHEET FeButreus iblkest onetizeated disal | si x
experinments (Tabh€infedoeptdd®ty rrfte it SaIVVBhIRated] WhikChk S-vib QWAL bR G BRI Yer di sc

i npregnated with fungus-decayed od. ext t (12). The results clearly
dononatrat ed t helte BT EOANEAr PR (a0 P ¢l oot ST p i Rrseling
"attractants" paanipired foui theokddehe terteate disdi e S%t10 ca s dothadrhit egcitd NMake
orientated nov Nt t . i 0611
Subt erranean termt tg%' ?i(()%r% %%3_&{3ﬁelﬁ%%,?ee%ﬁg&fllh%%%%%]% ?”f‘@é %{&%ﬁe‘f‘r}ﬁhgg%ﬁéﬁt%al S
intended to "attraciinsome raplicates >Heowd fram thetpelymeclivie Beehtegurofesaginaired t o
cause termte tyanetmhiG 1aQ bed¥BeRoRRAENMAIHBMAIBAEhONBEIdnd &8s sRHECE Of the
attractants. "Attractants" for termtes _heretofore described In the art

typical |y enpl of@Y HE FPEA S P2 Bhipte arady sxid desteiertiadenen of PRaBeIe 1; this
only denonstratestiopal atability or arrestant property of the bait instead of

Table II. Number of polymer discs intercepted by termite tunnels and distance (cm) of
“attractant” effects of fungal decay extract as measured by the tunnel length intercepting a

polymer disc. Figures are mean {+ SE) of 6 replicates for both termite species.

Number of Mean distance (cm) of
Termite Sp. Treatment intercepted disks intercepted tunnel
C. formosanus Control disc 00 0+0
Treated disc 1.0+0.6 9.7+4.7
R. flavipes Control disc 090 00
Treated disc 0.7+0.5 10.7+10.2
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the ability of a semiochem cal to change the direction of termite tunneling.
This is the first time the "attractant" property of sem ochem cal s was
denonstrat ed termtes to change their tunneling _di t t oward

t he sources.'ﬁggﬁ%ﬁ§%5 - Measuring the D stance of "Autraé?gﬁﬁ&mﬁggects of
Fungus-Decay Extract in Soil (00621 The di stance by which the inpregnated
pol ymer "attracts" termtes foraging i oil was neasured using anot her
configuration of the 2-dimensional fora§fHg=8rena. The test was conducted
for two termte species, Coptoternesfornosanus, and eastern subterranean

termte, Reticuly layi i } o | L aur termtes

rel eased at theI%%ﬁ#g§§%$LV§¥g§$%bS@%g'B%%ﬁ%éﬁ%ﬁ%gE%%ﬁgﬁgﬁgggkffgtmﬁere
forced to fol |l ow a |aAgurificetionifiomaRetiqufitgryess viegidgus ansl fangus-infacted Weode Hriger. of t he
arena. Previous obsegyaid @p songicat ed that when termtes reached the arena
edge, they wusually followed the edge guideline, and tunneled nore or less in
a straight line along the edge (14). Three polyner discs were each i nbedded
in sand al ong t WetaifdRes. &fR.AhMeaaiRngls. Aeaaintsatepeliests,and gaetd cdhtreinh pestcm and 3
cmfromthe edge. T | SC E Si ith. acefone extract
of fungi-decayed woo g%emaé’s%f ?%e%ai%ﬁ cglg’pvk?%%éwz %gc)%ﬁ\%%gf]éﬂtrf %ué;l%ittﬂer 3 were
treated wth acet ondmse|RestMapygemado Wileydefonp Mewddrk- t he poi nt where ternite
tunnel departed fromthe arena edge (15) and the intercepted di sc was
measured. The er i nent s repeated six. tjnmes eacgh f.or both C._ fornosanus
Bnd R 1 avi pes SB0EaT 2L HReBSEn tharchg Pl HETCA SBHGTEAS BagE B { he
sides lined wth corheey, HHs &sl.). MuKelvey, e fads]t Ekertaah Oenoedl of bvear Behatiol east one
of the treated di scs whefetd ayendoyalong the other side lined with treated
discs (Fig. 3). For o fornosanus, at |east one treated disc was intercepted
by termte tunnels for all replicates, while R flavipes intercepted at |east
one treated disc for nost of the replicates (Table 11). The nean di stance of
the tunneling that departed fromthe edge to the treated discs was 9-10 cm
for both termte species (Table Il). These results denonstrate that

sem ochem cal s of the extract could perneate > 0 cm (in sone replicates >20
cm fromthe polyner disc to "attract” termtes foraging in soil. Thus, it
has been denonstrated that attractant-inpregnated polyners, as part of a
nonitoring procedure, can be used to greatly extend the detection range of a
nonitoring station.
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Tabl e H. Nunber of poI ymer discs intercepted by termte tunnels and distance
(cm of M"attractant' 'effects of fungal decay extract as rreasured by the
tunnel | engt r\yb@ Frceptl ng a polymer disc. Figures are nmean % of 6
replicates fof B8t ®ernmite species. Ternite Sp. Treat ment RGAYEP 8138 Mean

di stance (cm of intercepted disksintercepted tunnel C. fornobsanusControl
disc 00 00 Treated discl.0 * 0.69.7 f 4.7 R flavipesControl disc 00 00
Treated disc0.7 0.510.7 10.2 16 WO 03/88876 PCTI US03| 08538 Ref er ences

Mat sunura, F., A Tai, & H C. Coppel. 1969. Termite trail-follow ng

subst ance, i sol ati on ion. f Liter swr ni.cys and

f ungus-i nf ect edqwoo %&19%9&{&51 de]‘é'%ltf" Shor bop creﬁg’éél ARG m%h? lcalll& R A
Met cal f. 1975 Aedientcin il gvheneinyald| sgyiens comeSgaed@chle steMthooﬂmg whepes tn
managenent, %éﬁlg‘?’so&ﬁnéﬂn s%ﬁnﬁ?&]é statza'l l'rousi‘g‘g Wa slaH% Lﬁ{!%]remg it oduction

to Insect Pest nagene Wle sons, ore . H 1977.

| nteraction of icﬂ'é‘lé’é‘t Quige Pﬁefﬁéqdr‘“@ﬁéﬁi‘ E%’F‘“%i‘ﬂ?l spig) ﬁPFéH‘g P‘%ﬁes 3320‘5 erquad  Shor ey,
H. :-I & J SJ M K@icv.ﬁ)to sald celﬁ:EﬁﬁSﬂourcCg’ﬁéﬂ Gl cec_ﬂlgﬂdih'& I’s%gcegfé piaEb‘iaﬁﬂnnEﬁﬂaéldu@ﬁ , John
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sem: ocher ni cal 1.15111 gl}dyw]i‘eg} SSV)QhQI.% g 18 @ d so1I %erem d3 8 atnfnll’ gogtsm%/zg made

sem ochemi cal  §f adpobsmer jbaldingi 4 swnw@mnal sth#tdls s%}@t:@m @oimmlies ederbydsridbl e

station housi ng saMi&h&hiBal & kradually released into soil when said station housing is deployed in soil.

2. The delivery system of claim 1 wherein said polymer is impregnated with said
semiochemical.
3. The delivery system of claim 1 wherein said durable station housing is made from

porous and absorbent plastic.

4, The delivery system of claim 1 wherein said semiochemical is a pheromone.
5. The delivery system of claim 1 wherein said semiochemical is water-soluble.
6. The delivery system of claim 1 wherein said semiochemical is extract of fungal-

decayed wood.

7. The delivery system of claim 1 further comprising a removable cellulose source

within said station housing.

8. The delivery system of claim 7 wherein said cellulose source is a monitoring
device.
9. The delivery system of claim 7 wherein said cellulose source is a toxicant--

containing matrix.
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opening is defined in said durable station housing and said opening permts a
renovabl e cellul ose source to be placed within said housing and said opening
provi des abov @ gg@agryg access to said cellul ose source when said cellul ose
source is pl at8dWt’Rin said station housing and when saPGTHSBYRHE is

depl oyed in soil, wherein said station housing is made of a polyner hol ding
a semochemcal that is attractive to termtes whereby said sem ochemcal is
gradually rel eased into soil when said station housing is deployed in soil.

2. The del i very 18yst&nemibchemizhlndelivenh @¥s@innfos attﬁctp:gltymﬁés wae;blﬁrnﬁleg;pa&,ﬁ:d with
said sem ochem [ em of sai d _durabl e
station housi ng {)\i@lﬂﬁ% § ba‘-‘[ r}gnogx%ssgclgl% e&/w1§ya§¥ %one uls ém%enc ]Inecevwﬂerem Zfald PREE Mol i ver y
system of cl ai nmadq/ﬁ@melymewtboléwwmmm swchenptwéﬁ%mg@duallﬂelea'dae del i very

system of cl ai Miglo WiHStoRn %adeﬂma%mc@pasdﬂn@%l the SsolVRLBH 530 pbiDi&ic fece HHE
delivery system, of CA aiml wherein sard sem ochenmical i1s extract of fungal -

decayed wood. 73PiHE" Pl NS pebmEE REcaISHIPCitiet WiTeradhstsRiia shghay

renpvabl e cel | ubddemiobntie] gradidnhicads Seahicks Siryknig Gith reestb BGd stéhion Adsinglel | very
system of claim7 wherein said cellulose source is a nonitoring device. 9.
The delivery systemof claim7 wherein said cellul ose source is a toxicant-
contai ning matritk., e Wivo3/spErRyElapCT? wBadh sabadymeaic piscsie piichdlte sit al
delivery systemhmnadsingacting termtes wherein said system conprises a bait
station associated with at | east one polyneric piece wherein said piece is
made of a polyner that holds a termte-attracting serniochemcal that is
gradual 'y rel easzd Thntdivewsystetnof tleimmoavhseinshio pblemiricplecdis atkoR Rithiniwd he soi |

when said poly G < epl oyed in soil, wherein said polyneric piece
i s associ at ed V”ﬁto ga‘?%@a}@mg?atl on so that said serniochem cal gradient

| eads termtes foraging in the area to said station housing. 11. The delivery

system of clai M40 WheHQivErySHtdh PAUINARE ivheRinsR pofmitd fcReda v Fidy Station
housi ng. 12. The del i Sta%nixstem of claim 10 wheréin said polyneric piece is

in soil wthin Pgdsa usimg

14.  The delivery system of claim 13 wherein said sleeve is made of an absorbent foam.

15.  The delivery system of claim 10 wherein bait station is a hermetically sealed bait

pouch made from a flexible material containing a toxicant-containing matrix.

16.  The delivery system of ciaim 10 wherein said bait station is a durable station
housing wherein an opening is defined in said durable station housing and said opening
permits a removable cellulose source to be placed within said housing and said opening
provides above-ground access to said cellulose source when said cellulose source is placed

within said station housing.

17.  The delivery system of claim 16 further comprising a removable cellulose source

within said station housing.

19



feet of said station housing. 13. The delivery systemof claim10 wherein
said polyneric piece is a sleeve fitted around said station housing. 14. The
delivery sys f ¢claim13 wherein said sleeve is nade o bent foam
15. The deli b’g‘ﬂf%gﬁ‘f emof claim 10 wherein bait station ?gﬁgsﬁ}ggﬁéti cally
seal ed bait pouch nmade froma flexible material containing a

toxi cant-containing matrjx. 16. T q de ver%}(ﬂ]gagcgt%ni\ of claim 10 wherein said
bait station isi& dIPaATIERSEETAL SHBUY Wi PRI BPERISFy™PUHEE | ned i n
sai d durabl e stadicen housi ng and said opening permts a renovabl e cellul ose
source to be placed within said housing and said opening provides
above-ground access to said cellul ose source when said cellulose source is
placed within ¥aidTbe deliver $yeemiofgleim 17 whssingld celivlgsesspurce i toxidapli m 16
further conprisifgidh-maagvabl e cellul ose source - within said station housing.
19 WO 03/ 092376 PCTI 5803108538 18. The delivery systemof claim 17 wherein
said cellulose source is a nonitoring device. 19. The delivery system of
claim 17 wher ei 1. saiTe divéryilsgstetn efanlaia @0 ivdieintsaid ipolamer-is dayrtgaated wghwad ri x.  20.
The delivery Sys%l'o%]r%fica?l aim 10 wherein said polynmer is inpregnated with said
semi ocheni cal . 1. e delivery systemof claim 10 wherein said sem ochem cal
is a pheronone. 22. The delivery systemof claim 10 wherein said

sem ocheni cal i ), Watrgs dshifdriBs@m ol daim b vhéeteinisi@eyhic iemti@Ns @bhetdnaing) 10 wher ei n
said sem ochem cal is extract of fungal- decayed wood. 24. A nethod of
attracting termtes to a bait station, said bait station adapted to hold a
cel l ul ose source. wiee ddlivers gisemmétikiod 0 cberpnisaésmidrherg¢ably svatof-sopibleci ng sai d -
bait station in or on the ground in a location that is accessible to
termtes, and deploying at |east one olyneric reservoir that holds a
termte-attract#hg Jeefdioemsisea ofsigin Havhezein gid ssmipshemical is exfasichf dipsalr s cr eat ed
in the ground apdagdiwdodsem ochem cal gradient attracts foraging termtes to
said bait station.

24. A method of attracting termifes to a bait station, said bait station adapted to hold a
cellulose source, wherein said method comprises the steps of placing said bait station in or
on the ground in a location that is accessible to termites, and deploying at least one
polymeric reservoir that holds a termite-attracting semiochemical so that a semiochemical
gradient is created in the ground and said semiochemical gradient attracts foraging

termites to said bait station.

25. The method of claim 24 wherein said bait station holds a cellulose source.

26.  The method of claim 25 wherein said cellulose source is removable and said
station housing is placed in the ground and said station housing is a durable station

housing having above-ground accessibility to said cellulose source.

27.  The method of claim 24 wherein said bait station is made of a2 polymer
impregnated with a semiochemical and said polymer is said polymeric reservoir and said

placing step and said deploying step occur simultaneously.
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25. The nmethod of claim 24 wherein said bait station holds a cellul ose
source. 26. The nethod of claim25 wherein said cellul ose source is renovabl e
and said st sing is placed in the ground and sai housing is
a durable stg‘%ggr}l El:ﬁgu& ng havi ng above-ground accessi bi |l ?Fﬁ[%ng%isd

cel lul ose source. 27. The nethod of claim 24 wherein said bait station is
made of a polynmer inpregnated with a sem ochem cal and said polyner is said
polymeric reservoir and said placing step and said depl oying step occur

si mul t aneousl y. 220 \WOvQ3iirasigwbteRET kBB R: B8&HIBsinBthe degrepto whichesergiitervad t est i ng
apparatus for agﬁmlt@gsey;b%h&{g&q £8oil, ga,g\gbbﬁgustcgﬁlgﬁstﬂ%s are attracted to a

sem ochemcal in soil, sard par at Us_ conpri si ng first plate and a second
plate in a parallel a@&ﬁ?‘?ﬁﬁ?“a&ﬁe‘iﬂﬁdf’%‘éi‘qaHﬂ@P‘ﬂé‘éﬁg‘é’é‘i‘o& pl ates, wherein said

pl ates are separat edommeﬁm@at&mhdrene@-w&s alte@epa}ateawyheﬁaee $nRAB eﬂ]u@lced in
said soil to trav ubst nt.i a S n said
substantially st @Pﬁﬁ@%ﬁf@f%&? S f°3é° %‘e‘%\/%'}&ﬁ“ 5‘5’5 qlﬁh’éﬁ”é’s AR AR SE‘é‘genl ng,
defined in one ofi,bsaid plates, for placing termtes in said soil wherein

sai d opening is 'ocatsﬁ)qmasau;ﬁ@ﬁghm.&maimemkta%qmama{emn@penl ng and into the
soil must follow said physical dguide, said g ysi.cal guide extending only
EF

partially in said sdPpreaigefeiineg ‘%P’Fcﬁf\/sa‘%ﬂi‘tﬁf ]ﬁ?‘¥get§“1t"iﬁs Pordgdl Yiegdty i n” any
direction in suksd @eiihsi logatbdvo ticht ERMIGE flived Aftheaipenifg AN @itd hesodlIntuegfoBadt d gui de.
21 said physical guide, said physical guide extending only partially in said soil so as to allow

said termites to forage freely in any direction in substantially two dimensions after

traveling along said guide.
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