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CONTROLLED RELEASE DEVI CE FOR THE PRESERVATI ON OF WOODEN STRUCTUREAUG 2007
PROXI NATE SQglgofidad-D OF THE | NVENTI ON S The present i nvepdydoddshisesa
control |l ed rel ease device conmposed of a pol yner) bioactive chem cal
including at | east one fungicide and a binding carrier, effective to
prevent or retard wood decay of a vvoode'nlobj ect that is 10 in direct
eontact with soil. As used herein, the term "bioactive" neans stinulating
an organisn) usually in a negative way up co and including death for
purposes of a deterrent. 1S BACKGROUND OF THE | NVENTI ON Preservi ng wood

from decay has beencogsrsiisperitas: DEVRES BdH G0 BRESERVATIORS. Roman books

on architecture had descr ppiucdEN STRIFERES PROSIMEABE S0t er they are cut,
20 what to plaster or anoint themw th) of the renedies against their

affirmties, and of allotting themtheir proper place in the building."
(See WC. Hayes, ed.) "Extendi ¥FGELPOT TP ANVENEIONSol vi ng a S5-billion/year
Probl ent, EBECTRI CAL WORLD, 41-47 at- 42 (February 1986). 2S In nodern
times, the prot eCt'ﬂl’@"p@Es&@@Q@ﬁeﬂEﬂaﬁt% ROkBEcrsRidd @adebi@uedndefl ence

posts from dec@é!m;]? e&’%%OQE%&d}IPel F&Iﬂcau 8IE$1€%%.¥1¢?Ld§ nygwooden

obj ects has been Tound to b I"on ests and
particul arly ofeR¥hfne tfapa¢ls a@érﬁemrtqugocaﬁ%servaﬁéf%ﬁé‘fe vRde i nvadi ng
insects. The dpeewertausedebyrd wogd decay cxfmaproadeh abjierpothantisour ce of
deterioratjgn 913 &ﬁceg& cems&i %u*aa gswvala§hs§&vl%fa9\ OEhé Q{ﬁé whi ch

oden e As

weakens the wo ct. R. Zabel Ter soci at es.
35 Detection, aﬂhoé}fifrﬁ"(?t afi¢ %rﬁtﬁ'ﬁ‘f‘ 6‘F”E§b(,a§y°*ﬁa”f’rsé‘ht é‘&ué Ly dgpa - E s-

WD 991 42264 - 2nega1t:4reAlw@y9&p~cd3@ﬁHUS@8lltﬁi&2@5dseuhh@tnpaurpesé%alaa‘:s)a Fi nal
Report EL-2768afed R, Research Project 1471-1, State University of New
York 1982). Although decay nost frequently occurs within 50 centineters of
the ground line, any part of the pole 5 which has a noisture content of
above 20% &hd is in contact %@Kﬁw&eﬂ%ﬁfﬁ HAVBYFI@:cay- pr oduci ng fungi .
The secondary region of decay is the cross-tie intersection area. The fungi

feed on wood by exhendihmnenr keopladipubes ﬁ%ﬁr?‘}@kb £iodd ands of single

cells 10 (hyphae), thraou Cracks W00 ﬁ%g ae secrete
enzymes that dPEIUISFe FTERE UG 0SEMGhd INHPRGEPAIS 8 RE50L 4TSS or mi ng
t hem i nto sinphad cleswwirdak Sonshatoft beesemygingt heaesisaftas tbed. aten quts

inci pi ent 34 ag@gat dRF @M able PidreBnbANt Sittne whieh| Ner NakedeRY¥LiedUt it is 15

capabl e of conpl et el esLroyin arge f.woad,, The termtes,
car pent er ant rs@%mcf1 t{h%elr e |rﬁ‘vz|51 |% |(r?sgg‘tas e ent BT e Sidod, thereby

destroying i tsPF?HQ,fglﬁlta?eah%l wder Héﬁbﬁlwg tréﬁg?hw crhéfapfﬁﬁbl%qfn:of i nvasi on
by pests is exsee od It® p fi A As wood

dries to bel ovpalouwy, ~30 ﬂﬁéfﬁ&l.”ﬁbﬁwreucl%t g0tas I<tpe§bﬁaslsa%' nce the
noi st ure Ig‘%/el—f—f'resg%é‘cut W00 ecreases wt |st nce fromthe

center, he wodd BP tllf“eﬁroﬁlﬁlecé%rﬁegﬁh%ré&égl"gﬁgn Yexpose
addi ti onal surpekss.foaipepad rdeisoandyfgest posps adi deoadl hgs any

protection of sem@%nmas)bﬁc‘éon\es'eh:ﬁh i Bnd |d@'ch9dof %ddheweld&éﬂmdﬁ: seldckace of
such obj ect |s rsfeqodere o né)per L ég”%pc ?353 q?}gtfhgr mgglo % magni t ude
h

of the problenmo (fecay den U C1|ty pol es.
There are aboupesi? B4 H\"‘?‘H%%ﬁd%ﬁ ﬁ}tqglll't{}eﬁb’rf@ssrl RAEBPRETe in the

Uni ted 30 ants, and other wood invading insects.

The decay caused by fungi is a common and an
important source of deterioration of wooden objects by
removal or severing of fibers which weakens the wooden
object. (See R.A. Zabel et al., The Fungal Associates,

35 Detection, and Fumigant c¢ontrol of Decay in Treated
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States, of which 15 to 20 mllion are currently in need of treatnent to
remain in service, and 4 to 6 mllion nore becone defective each4y&UG.7”N
survey by t%gh%gri c Power Research Institute ("EPRI")p¢¥gdosadzed 35 that,
on average, It costs $810 to replace an electric 1 4 AUG 2002 WD 991 42264
PC f1US98103265 -3 distribution pole, and $2690 to replace an electric
transm ssion pole. The presently accept éd commercial approach to protection
of new utility poles involves pressure 5 treatnment of the outer |ayers of
the | ower portions of poles with various organic or inorganic conmpounds,

One wi dely useg gggv%iv LS. Creqsaqt rooduc Y th structive
distillation o of5h . ) %ﬂgsgan’f?&prﬁgggﬁt\/‘a?‘i ggsé)hfar ﬁggfbeen commonl y
used to i npregREFBAEN RFIERT o} Eetly, SEAEE HIILYgTattY iafy Ngwl ¥ark| s
pent achl or ophensB2( ! peatitaiough Hoaease moskt Sratfi@nc by tderudal Weeh ades has been
severely rest!icehethOiodd ook FIMLORORN! Ay Loy QR AgBIEY. VOOden

th Thorgani ¢ conpo nds, such

pol es are al_so }1 regnated w 3 1 as chromated 15
copper “ar seni c¥ g%)}@d?iﬁ 3 RO AT W CEGHPE ot rdeNEt 9% A8B) 181 imoni acal
copper zinc arsentaet (WCHApxggarp aard harboprdechgrpyedurinhlefendinor gani ¢ wood

I npregnants, heweVs&ooddariNabgidif)od @aehy ol caRdcuLkliy bose-fheir
effectiveness in greserw ng t%e A nore recent aB roach to

od. 20
over conmi ng dec&yotGFFén u?li‘?i%"\g‘gdolfﬁgdi? B9 B iS58 U s hel | nol d
around t he pol aetWrks lafnehiaite niihteadl drlstirrpds aifostingle daldts above t he
sloi I Zu_rfaae t Qhppiedd) moﬁgﬁt%ﬁE'&é{ckBeirﬁQ::hlb %usd.acqgeAmsﬁelél m Xturf i's
placed in an a het t clans and_the utility pole
wherein the reg?##’% Ib%z rggkéhaefn Llsgoa']"_? &%@d?ggilg‘l?rsee aﬁg %ﬁrf‘d}s%.l%Upon
renoval of thetBfafRIfel EXABFECIMiNG chre Mt esPAMBLD FHeMécahe lte and
retards furthecheefimgiotheheuswads flofiestirciide Dicipieect sedghss,my be
injected wth hhe,y &y iyeedl M¥1e gﬁet}?ef fnsgéa Ve, | BSE'g & the

pesticide ip the resin Is relatively ort a is’nQt easily renewed. A
probl em coﬁ‘ﬂonc?%a]? S AN ERTPHF A0 FeBY PP JAEES O WPER ¥ tR%2-or gani ¢ or

i norgani ¢ pres@he temmasess tanpenties anps egdantker emod bnvadimge surface
layers of the insdetds Adee?9acd theo8Q) 42R4LP(ddd298iAg266; _4_ wooden

obl ects. Accor dlngl¥. vagd SL.ackl0d; CXPOSER N £EALEA LGS WNi Ch are

subj ect to decay. The gressure 1T prégnation approa i provides |imted decay
protection for lAV¥BP™Y &Fr BetlS tiF gEaceRPatrdabyuthe1 5T8CkERg ©f Mer8over, the
pressure i 2pr egpat idnyiagpr oRL woodcdphes dxe bappl i aebuto3 owopsstenrol es al r eady

in place. The gdecay, g&ﬁE&h@,ﬂ if SRRk £8s al KeAdY dHd RhagEuBY Re1ext ended by
periodic |nspec£|%ns?$ treatnment, as necessgréjﬂvI .th the Efum %%nts) such
as chl oropi cri A 1F YEAPbrENG ASFEERETE) VA w(‘?&ﬁf‘ﬁ% rom the

met hyl di t hi ocaf¢rifxt.epsatherwand drike, sl ipdodiesh Vi-shapert ginpokd.t o form
(methyl isocyanpi®) eXpo¥ORhdditidnuel atitfrel EgHighneephaldn NG Weseli oactive

i ngredi ent ,pf Nyl _1_socyanate in _conjunction with physical. 15.

'strengt henlz'ﬁg gf?&ftr}i%gn ggg“aor}yalpégtsgﬁbn §§cﬁ vrmeé,arrg& 8?9%{?%%% *Ras been
shown to arrestifififfaltoathe \qutFids Perfpass ofi sugblriefrbrivFanderedyears.
(See R D. G ahamemdrazlive onddniraekki age Bicehegi cal deterioration of Wod
with Volatile Cheqahgalng?rhfﬁ_{?r% BepeRt bjiélﬁloof_( 389 no§t“§,ga 23 University,

1980). The treafhent w f ants denera involves drilling a hole at
ground | evel db &tﬁﬁdw%M%HdFﬁe e P%*eﬂ'aeTBSF% a&”r?daﬁ(?g‘rti ng of the
fum gant iAo 13 mdildonTheodsiny sicéaktytpaegt berderyice imehgefladiredat ed pol e
general ly i nVObt’.ﬁ:&sE' 3¢l PHidD 1rse:§._af 86 Ghi10 1Sk 4h6d léhQSe?ﬁlb@flrﬁ&e@EL ?I sh_eath h,
concrete poured.j.ackets. or an adjacent suppor s robl em wi t
the current trg%t%eeﬁt%mgﬁ rf%przﬁ'ﬁal thotfE ilggt héar{dqtqh% gr%l eftective for

rel ativel y shoPeredecens éefadtiweapachetaassi thtBveyuParti®st |y manpower 30
i ntensi ve i NSpebdduris 2bdef Giseddtah frgditaeet (EFRICNt Sndithuedpai rs.

Provi di ng e s gu I of, .an_Lppr a um S not sol ve
t he probl e?]‘?of &gﬁ soﬁorg?g%i%#edt ilgngg%g%)hiaqgr g%e%ﬁl%ﬁ; %g?ig&tggg of such

i npregnant of fumgant is rapidly lost to the air and 35 soil decreasing
the long-termeffectiveness. Mreover,



1 4 AUG ?0~-a? WD 99/ 42264 PCT/ US981U3265 -5 | osses of inpregnants or

fum gants may cause significant environnental problens. Al so, idﬁiAUGoﬁBOZ
i'mpregnants @gd.fbdli gants are subject to deconposition, WergRedengers them
i'neffective in"the long run and not cost effective 5 in the s%ort run. The
concentration of bioactive ingredients resulting froma single application
of an inpregnant or fum gant starts out wel | above the mininum | evel
Mecessary for effectiveness, but decreases rapidly with passing tine,
droppi ng qui ckly bel ow the m ninmum 10 effective level. Since a |long-term
solution to pesficide jntrusion is.desjred, the pesticide which is used to
control such i nc{’ﬁ%]g?‘gﬁ{"b% B9d-Sir ngd? p%‘réz?toegbiﬁ%aﬁecﬁﬂt? F9%EdCr el ease

devi ce. A "contymepeadssidremsdedevi ce” refers to a 1S substance that results
in controlled and shstpidieatl ol fasrel aomdR3Gh o €8l fromits

surface. The df@?&gc{?{g’yi%.eﬁ‘g%eﬁg{?’%dﬁw%%??g;‘Jﬁn‘%i%gp‘l"l-Ed rel ease of the

chem cal into tthe suarroun V1 e chem'ca?ssrue]_:leeased into the
envi ronnent Jestt3SRFEARS o tPe ertectiarersopt U deveproaniosenefy, there
are at |east thcdescenth otdrddusedbspad cpaekagprgndystanmundac| udhay _

m crocapsul es) ﬁﬁ@%ﬁ%%@%e@éw@@ﬂrecq%”k?@éé&ﬁ'el;)og?%\ifé@ﬂ'b?' gfg, Wwherein

the fungicide is chemcall'y bound to a_pol r. 2 | e there are a nunber
of reasons for q?‘*é&’o"r‘rﬁ’é’n‘fﬁ riié'sﬁﬁg?%%ﬁﬂfhﬁ;ut:%%/fgn PEPERST IRV versati | e,
makes use of apreseevytife maasfbad trdengcomudniivyuesd ehdmpedgoaset he
toxicity ofjot hgoeaehabiebemmt ehbBlding Lek$i®pgRAbLaliy a short-term system
with lifetines rmﬁsulraﬁ I n no tp‘s 30 r”?the t han years. Agd|£ onal |y,

nmi cr oencapsul ati®Bh*Tan" &“‘-‘EPSm ] Py tPYNE* okt 3°% 18 Fhgi ci de bei ng
encapsul at ed. Faitedr$mtes hhapsbepOGeyerhby nestyseted Qyr shecVihyg t he ot her
portions of the&nwpshmdalledrgtediilcds AGaney A mestesigiRleabagebetkonto a 35

matri X such asé&kggi%g@eé %ghcgﬁ% \éx_,ict ngé 0%-3I i Q‘lf&g as cypo Ll_eeflcg264 -614

AU6 ?0~2 PCINS resins el ps. wthe release ra Clay | oses
or rel eases”peSPPRRHATRAI Ao paFMBEL2f2 lafoRBYT 2 SEBRCGe SR

Chem cal | y- bourd pesdnicads cappemedachyredretec dACIAIS cdomprdndyg. t e pesti ci de
to a polymer, @irbBfém hyidheiREst eadrgad it NeodReIhpebgitantst hnawdrsf or med
pol ymer, or by .a;égcpl_[ﬂ% tﬁ% E st | Cl d§ to.%(élm)ﬂomer and then cross |inking
to formthe polnerd Yah8aRY It FESt Pt UL e ARRE HSY bound in a pol ymer
af fects the i ned§eseivenedssincpepseraiagptpeiccfes of the pol yner.

Accordi ngl 0 the adie PbcP@Stdppirdachhtd dverebRIAL dekiybofintbddenl imted to

| ess than abou . t I i r_ 4 j t patent J5
8030- 601, JA 1554 b kel Be by aRITE I NEROLL dqraldBlAT At

hydr ophi | 1ic p&Pyfrer TS ShamERehedolat 8xzends EEOBrakayyy @3t F2®C i s inserted
into a hol e i nabovédethe wok loburtaaeego FheuthydBopeet |bhed opokheesoidbsor bs

i s: ur $hf rom st@fél.é@.g Qn?egiﬁﬁﬁc)iﬂ:é&%et b@r;f?megae_mae&i rag:;z_hhas aﬁadm@llt erial
agent . i s,ccontrol]ed.release. dev. wou e_inoperati.ve_in non-living
GOV 50 wood L anF et R KR P e T ety
moi st ur e expos§télsgrackgy apdxbbalieved fiawgr anddiardenesu¥ren n

di ssol ution to@efitha£klof @R OD&Nhe1PRSIM £ the BRtéed WeainoBbpbdweul t in

i nsufficient ditﬁéoéée#% %rﬂdt gegﬂ_c%agﬁrgggra&%ga?[gggg{ﬁ IwoggqntA ZS There is,

therefore, a long Telt and unsatls need faq evice, a method and a
system of pres@FFFiREdRoFehnBRFiEciser BRY L Ao0 BRERY YER 582 ofetifre, and
i ndependent30of Howewdm)r &hex pbserteiviey 1pfevind iofgtbegmstdrdddeirertier ati on of

such obj ects byepestss SUGHe d¥edH Mort 30nd SdTnbESeadilyS refled! Ner wood
invading flora and fau d i

f . _The nee s particularly kéen,in connection with
the prevention of Adé’fggilﬁﬂdc%%‘r F8r &t ao':ﬁ“ef)‘? f?\glo"'ci"}@é/’ﬁ1 E?'i FTRIPITEEEE rail road
ties, fence po¥ith edtthepupkrdamis or33norganic preservatives is that

the impregnants reach only the surface layers of the



1 4 AUG ?0~~? WO 99/ 421 64 PGTI US98/ 03265 SUGARY OF THE | NVENTI ON Thi s
i nvention pertal ns both to protection of wooden objects in d| reqt4cm@t g)
with soil XQ 3?% i nvasi on) 5 wooden objects includi ng 5&90%525%' mted to
wooden utili §]§ wooden railroad ties and wooden fence po The
present invention pr OVI des a device, and a nmethod for preventing, for a
prol onged period of time, 10 the decay ami-the deterioration of wooden
obj ects caused by the invasion of pests such as fungi, termtes, ants) and
ot her wood invading flora and fauna (e. g. insects). The present invention
is a bound friable mxture that may be placed in a polynmer. A bound friable
mxture is 15 atPRIeRe@PBECeHNOIATCATIIMELYhI WaeE | SRAKHBF ewPoIdt ai ni ng at
| east one funglmd@aweﬂhaﬁeem mﬂ:lmg £0d rdtmljeeﬁpt&mdécﬁfy bi ndi ng t he bioactive
chemical therein o [ tion)
absorption) chem sfgr pt oén and ﬁgé%%ﬁ[ %ﬁs er%of Bgovzgdegs lggi ract erized
or di stingui shetPFAYoRFSEPF R tféﬁsi’l oﬁﬁ‘\ad’l‘i?éé'ﬁo‘ﬁp dfo QEPFﬁ%ﬂ-H’t@O&ts%ﬁl d
surface by & gresimar rRbesdten) ﬁhesﬂaﬁﬁhréehﬁ@ﬁ@‘ﬁatlbheaﬂ_ipm ve chem cal .
The bound fria XL T t d p r ar
TS Py g 88 il 8 Re Sy ot e R

powder ed pol ynme ont Ice oynent .
The resulting ¢ oPF@'ae?%‘loé’a§ B%Jvﬁsté Fe2aqy e PABFG P tHfe form of a
pel l et or rod tewiendedi py epardiodéci imspexthoheanrd trieetmenderr=obj ect) or in

the form Of a &i&%@sbbﬁt WEh Qﬂepkﬁﬁﬂinl’i@deéu&{ = eundrsofaundation. The
devi ce 30 ﬁtﬂ%ﬂ&°?9“ltoﬁﬂtmg%hg (;_S| g&ﬁh%f t he wood al one or in

conbi nat i on Wi t ace e controll ed rel ease devi ce
rel eases the pé’éet‘ihéflléét}awfér&aélaé?ier%nnﬂé‘dVPb%"e’-Jteo st dpririah 4sbi ocheni cal
barrier or exclhgiretyzéded Cfoﬁ'h\e\(l@éﬂhym\iasb?ﬂaiﬂe)pest BOHIRX,aa35

predet er m ned REriuad1 91, LT conka kAR 21099 42204 RCTHSO8) 03205

~g_ For devices releasin est1 clde out vvar from e wooden

obj ect, a m ni MFRELS EE‘P‘FXPé’aItévéP FINRCEL SR EF R RPEBYFAUL the obj ect,
t her eby el i i nattireggphebirrefasbecdattesd onatéd @odeki ngucd demediedd. S

Furt her nor e, smadaah@%@rbeeﬁaaﬁ%ﬁ £Qf apfeyerfhhagleawefﬁwemhal and

heal t h proble b hi g concentragi o he, pesti ci de at
the surface o;n% 3?1 %yé’&q OT n"}% tﬁ]oc T T nvi ?%ﬁmghht ar oﬁ'h the

obj ect. 10 In £HAef er EFRIRIS0END ¥ B RS ' 9pdgWiirier are
m xed first them;abamedcnaﬁl@gg.ae mna: mebwerar.-lmaac@webamscuéh one aspect

of the presgnt \(,gggi@g 1tq %)?griéﬁe?ﬁg_rgég@ “Q%Fs} E&J‘,gar%t a high rate

initially and a | ower ease profile

assures t hat ttﬁ?n\ﬁﬁéae}ﬁ ’6’6’ (YFsb‘e’&ﬁJéélgpFo}P%Jﬁé& PROWR I avevel y short
peri od of time deamdatadnd wbaeqm cegtecsachithg phée M Ponrehdert i ve

level, only th&&muﬁigmt a%s.bl Eh@%dl%ces*?@é ﬁyeleeplmag&meaﬁﬂg aded
pesticide is relfe

.S I rofl mnl 0 tenti al
envi ronnent al and ﬁea‘?‘?%enor Egg e‘lf tgﬁgef men fb%% re uggs t he cost of
the treat met. q%“ﬁ@%%*%ﬁéé“ﬁ?‘f"ﬁ%ﬂ@ﬁlﬁéraﬁwl ghedHe (OBSERES| nventi on,
the device i s aupkreéd]jidckdtse ontan deijacehaceupporthegvwagmiden object in the

formof a coat CO“&ﬁgrnyglem with the current treatment and repair
methods is that they are effective for relatively short
periods of time and necessitate regular costly manpower-
30 intensive inspections and continual further treatments
and repairs. Providing an excess quantity of an

impregnant or a fumigant does not solve the problem of
the short duration of the protection. The excess of such
impregnant of fumigant is rapidly lost to the air and

35 soil decreasing the long-term effectiveness. Moreover,



2S pesticide which is released in a controlled manner. The coat is applied
to the external surface of the wooden object and maintains the rfi hi fgn7p0?

effective | eyglogheesticide at the surface of the wood Wﬂ.@h/dsfkst he
surroundi ng soi ? %0 I n accordance with anot her aspect of this rnvention, a

menber which at |east partially covers the surface outside is externally
applied to the wood object. This menber ~With reservoirs hol ding the
eontroll ed rel ease device provides the m ninumeffective |evel of pesticide
3S to protect the wood structure. r WD 99/42264 1 4 AUG 2D02

PCT/ US98/ 03265 _g_ I n_accordance with the further object of the present

i nvention, the 1P5PREOT STRTSGBANFRHQHEVMhSROTEY BB SigRifbeARt gr ound

| evel all ow ng envérpasentslderbbléms canlsed dddiciahd) impdebnagts udidnal |y by

nol ecul ar and FgRgeaYs £hid fstas?a@caaaﬂd@&g_&ééh%eal,whm RFRhibyg by the
capillary actiqn of .th ructure and noi sture. Theegresent i nvention,

woad s
toget her with tHETatfe 1VEhiBTRE A9RTaBAANGBEE TR5Y *BESEEDE® under st ood
Wi th referedce inothesittairugd dBex doprentrasionwof daidbacit1¥8 conj uncti on

with the acconpagyveAdest AWRas iR fEonDESCRIJIE b OcatlEnDRAVWMNGS FIG 1 is
a schematic re%ﬁ%@%ﬁaﬁé on. (%f mt he :15 coppari son gaé:oq\rréc§§tratlons of a
pestici de appl BB PR HHgFE 4R SKFEhY THe VSHOCRRT CAndS (BB t he
present i nvent ilgWeld onecefrdden fepj elfiecadvendsmcibndedregsas. rapi@ly is a
perspective Vi eMthf pasdiy teak| ddraphiag\gelianlyt Beephame pohemshow ng t he

| ocation ofygt h%f%gcgg‘pérglgegd rel ease device constructed in accordance with
the present invention. ,2] is a perspective view of a wooden tel ephone

pol e bei ng treat ed®>RFe Re IPPETED SPLERPHFOsBRAFEIFFENL NG 1P A8t al | a
pesti ci de-r el edesngedevilee pebt i tizie? whpch sbntusedventdamerok| Sickl is a
perspective Vi gWeehside MRO0EEN:A&.2RRABEE PR af coltBo13e8NpNd diean

instal |l ed pest 4C! dg-rel easlng dﬁ: e gonstr cted,i n cco[__dance with the
present inventi §X1°%0 A GEOBTR edgc)é'F ﬁ%ﬁi S +GFe rarl?ITng operation in
t he procesd’of suRstan¢attihgs sesths pascrrtxpdled| aedisvgtadnede of the
present invent releafié mMaw Woose i vel chehycqioltesm Sfwwubgate. parde al

Cross-section . hor ryt.h I:Cide- i Vi t pr esent

i nvention. rhg\%lggl%%vggeglg @&ﬁo& kgfiéﬁa%gglfg%le%ﬁ \%gf?/?;e?/v%? t he
railroad track$PRoTRE®Fdn 1PER | PR GUEF RS REEHTRTA Tt heThe

pesti ci der el eashagidelimmdeasedsintectbd emdidonsent |esxtabhisbenratance with the

present inggnt k@RecPifd Gone’of Sack i@l spective view of the bottom of a
wooden utility polfec i

constructed in accor ﬁ%‘gﬁg\n %Jr%ngﬁgrg%%ir%gd'b l‘eetsélé:%lﬁ?%%ie%ltf?ﬁ\e/elrl??ga. FI G
8 is a perspectPVeass qRcHRIANT aYStend. t irclwddsg MirNosABRFULRRface is covered
wi th a control bedt@dsgranndes| earghtendy£11c0Bahd Ubimedcideac oited@iae W th an
enmbodi ment  of EH@ fﬁﬁﬁ%ﬂyﬂeiggegﬁédyaally bound to a polymer.
25 While there are a number of reasons for recommending
microencapsulation (it is highly versatile, makes use of
a variety of manufacturing techniques, and reduces the
toxicity of the contained material), it is essentially a
short-term system, with lifetimes measured in months
30 rather than years. Additionally, microencapsulation can
add significantly to the cost of the fungicide being
encapsulated. Furthermore, this process has no use in
protecting the other portions of the wocd.
Coated granules have a pesticide absorbed onto a
35 matrix such as clay and then coated with cross-linked



!

‘

FIG 9 is a cross-sectional view of a wooden utility pole sur r?unded by a
control | ed-rel ease device 15 constructed in accordance with anldnmidtBi fopat

of the presgpqoiByention. 1 4 AUG 20~?2 PCT/ US9B/ 03265 Devsek#a2d3ESCRI PTI ON
OF THE I NVENTION 20 It has been discovered that the longevity of a pest
control can be greatly increased by first conbining the bioactive chem cal
containing at |east one fungicide, with & binding carrier as a bound
friable m xture. A wood attacking pest controlled rel ease device nmay then
be 25 fornmed by placing the bound friable m xture into a polynmer. The

pol ymer may be_frpoma preformo nononer .or._a pol ymer .powder that is then
formed into pefFat:s & ,cgsk??%, sgﬂgef %Fe&ﬁ?ssu??%%‘l ecé‘%K\pl)\g"?%? Yhe desired
depl oynent of rekeasasdpasticidengvpest shomttr perddd ref @gswo8Y alefawce. Wod
attacki ng pest geédlie] ude but are not limted to mcroorganisns for exanple
fungi, and/or nold, [ pQr gani incl.udi_ng._lnsects..a achnids, for
exanpl e antsg, ter%}}egg?agﬁéé%?gg,ané%?@& g?sagﬁég}?&\c&o% iﬁg?ﬁ)cr?gl her eof . WO
991 41164 1 % ARRSHW theTPesdmids es 2 PPiYEEsy althadet¥r Peirgi on of wooden
obj ects mai nt aremcking shelpestAdribie pivyentpedfbomed galeghengesk pgri od of tinme
by a control | ede¢glhipasecdeviat which & &l GRasRe? LRSlnehde 8l 2

pr edet er m ned E_ate,lnto he wooden_obj ect &lg g mai ntgin at, |l east a portion
t

of such obj ect *5HHAS TR PER IR Bal en BARh&E BEAtHetd%l erated by
pesti ci des. Thehelwidaddy bburdhdnprepelmameadieros e iptegeity pest

i nfestationgofg Mt QRESGichewRike dNeHRXRBEYRE: | | AebbiBi ) P UGROD] ects.
For exanple, the 10 devices,. af tI]e}gaie\)_gr.ese:rlﬁtS , an tion éan p{ev.elint pest
caused decay aRrtFHHt &Fi BFRtiTH 0 ode FGMFR gy;%’l“@ FEriifiheshst twenty
(20) years andtprikdssr sbky aouted8twis fuoy masoraye godynFheiptegmidy.of t he
p[)gasent ihnventi on af Ghpahéasd !pagle:lé JDRI8B -obj £C325-1088-b® dsRdipasany wooden
obj ect; howeve fi,C t it . i eating
wooden obj ect sé%ﬁﬁigfgé%lr%lx?ﬁﬁgg élggﬁec‘e:ifl h%rﬁ%ﬁéﬁ?‘ﬁﬂzg Iljéoli?ﬁ’etg:)nt act with
soi |, or stifiddfapedeintasdi prifaiondabdenatrhdced8sebtehdiGoden
obj ect (s). Thehdle imsdenh®hjranksof ox taeech The myrdophilliwewlymeri s
espgm albl yduseiwc%ﬂb@%e@ﬁauf@ogésg &ﬁ% ldrey Eﬁiieéiségl%?ntﬁé&éhﬁp?d) ti eg) .
wooden bridge parts, _such as i dge_br.aci ngs, oden fenc sts) an e
T ke, As it shed ecfdd‘é‘gc}ﬂéearant%g%ﬁge?}aﬁ F@Sgﬁh m’elsarcfm.gf?ngletoée)r m ~~wooden 25
obj ects” is ustelanmechavice moudd beo iigperasivads sonrhEViRHETY . e., out of
de?d treeI 20 uniond hRapgdes icTheul®@be inepdear Dhy dat an énvinain bnie_atendfafl Ej 0
refer to live v 0 r e installe
30 in wooden o%f ec ge\%gfcrﬂoeiéértgggl %fé‘%%%rigng?ﬁgés%%%%ggﬁgﬁgt ose whi ch have
not yet been pPREIRnWERE LGSt THe %-rségéﬁ’fl‘i’?nfé’r?t RS ¢9%ctive in
treating bot h tidemestesuhjtecnoistiate wauddbeesulithfiasinsubfiqiests and t hose
whi fch h?\ée no"@:V@éolf%HEL%ﬁr@dj defl@BsPete iaafgzg‘/éaaé%ﬁi@llageﬁﬁ.efgrred depl oynent
is for e,devi ce e presen r 2N, ~~
PCTNS98/ 03555 - 12 PATEN 3 DSREER IS g APPR LT CR %%%tglggf&&deé‘??dt hen
rel ease the pefey & devicea acdathod |3 PasS¥SEAR °f FEeABBYLRINCEERi ce' s
pesti ci de-r el eftsfedtat ot Sa $2oe6hEER tperiBENbAI iinkd, hAdSindegardentn of the
wooden obj ect i [l f i I din the
specification %d"%@%&gﬁgp%ﬁ%g}% %\?%‘%&t@ﬁg%{gr% m %lﬁgrum effective |level"
is defined to PREYHOTBRIIH QEdEUFR\RRISRSCRY cBFS Tk SuGPer 2t By pests. In
some appl i 3@t | oasnitascr &dts 0@naf otinee xebds Lovadionge flhre hapk stasmeannot
penetrate IS the need is particularly keen in connection with the

prevention of decay and deterioration of wooden utility

poles, railroad ties, fence posts, and buildings.

35
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10 sufficient to protect the entire object. The creation of such a zone is
advant ageous in that |less pesticide is required than if such a Ib\ﬁelAUG/aﬂ]ﬂ?
mai nt ai ned Wy QueReut the whol e object. Also, it often ig-yRkGkoh&SS
expensive to 1nstall devices for creation of such zone than for 15 treating
the entire object. Finally, the creation of a pest barrier or exclusion
zone i s advant ageous for ecol ogi cal and-honan safety reasons. This is
because nost of the object does not contain a pesticide. The controlled

rel ease devices of the present 20 invention preferably have a release rate
shown in FIG 1, which is initiall L%pid sg_as to bring the pesticide
concentration of the zone in tspggm&%g ntgﬁj SVEG I Phe entire object to the
desired concentration |l evel as quickly as possible. Thereafter, the rel ease

rate is 25 slower,rhikeigraon patesidd bok8Nto ti-o¥REBLGh b RBoabhect or the
sel ected zone en object a gctive level to

f.the woo ove .t he, i mum eff

prevent pest iol?%escitﬁ i’ﬁ‘n.glﬁ%t icrﬁnttfaﬁg it %h sPé?eﬁ%"é“ P&Fg Hagiffeved by

al | owi ng th& pesedes ddjects elncisgingomt metmhiritedtioowoeden nserting 30 the
device into oru@tiy RR1IWEOASLIRR] eat1rdHie ta8BUita QlbokiBe fal@ased pesticide
can be varied é/séshe varying tenperature and the anount of tinme for the

rel ease prior To Inserting the device. It has been found that hydrophobic
pol yners serve as T3S BFeeRlt @veBSioR RFOVidrate g¥ifeed¥e@ause they can
act ~i  ~ ~ucmetthd\BoROpierét iRGTNESB |0 P26onds: aeriedest aiima, and r el ease
regul ati ngjgrechgd &l Qhdqt DePRlbth dfar 1HRCY £ Adoddh BpjcddiRalib@d in this

manner because ht)he trap t he pesticide within_their matiices andmatrix acts
as a reservoi ro¥ % HEVBELPT G@eSHAr B AS st REY SEFTHEFT 'c 3Mafri ces can
protect the peznd citderf woodeigrvaddngoflorBhasd faumapdeygerinseggsi very system

is ableto mai ntpd prfzedtl e6+dita odoss Hinduhe PESdIE dext@Ffe atdRShapt i al
ne_surraundi ng ede e. rophobicity of the

| engt h of tima%inaz 9’1 :}’ \éi £ b'?dm&@r !

pestici de cont efrﬁlt‘ﬁf 6f‘y7h=§° y?eﬁr'ef §Hf1y 333 ehan apout 513 on either

t heHL8 or &bl udshiievpdphy apenkinisgabbe Npastpyefeamégal noehpdndpdobi city

| ess than abouic 11Qa%td of@stuiRfiefideablst @ssihdhiy daettie8. cappeaef beal |y

excluded are Polydisthal, ALf4RLCEnaRIdl| ehe AT O BANFedNI C Oroups (e
c_aclds, s S or

g. 15car boxyl i , u% oni c aci , an ave beentreated with water
to form mat er i ARt S BRI IFPHEPer € 1DWEFEPTP LR p ARERRE iRy ent i on

i ncl udes bl endehdmisgranpbe pul yorhjhagiongnthe@ofOXanlet®i n POLYOX is a
w/at;ersol gbt@t ﬁé}i’w&:taﬁﬂ@ﬁ%'éﬂeoﬂﬂgiﬁﬁ’@ﬁ iﬂiéﬁvﬁfomtélt&_fhbgaeéﬂéi%aopeszihCi de is t
cont ai ned w t hj e r ophobi, ol ynen..The pesti S_.Us in the presen
i nvention depean%bensltc’ﬁeggn?%ﬁ%% egopesstosll\%hls%%eﬁcﬁ %gr% %%6%%5 on P
manyfactors, i|ifRIGFIRG PHeSkanss sploRrd oft ee JuRFcapHe cahe™3€att on of the
wooden obj ect , TEndhoind €pidblien mikktcbe tiag?2bbdéxp st addedutmtaai ned. | n nost

cases, the pe%}éﬂﬁ%ﬂe?%&@rﬁ&nﬁ@ L@ slddu-aat Sof i) apdeQPd boring insects.

Thewood boging 1 nse¢ts which cayse,particyl r obl ensi ncl ude car penter
ants and t m‘f%‘é’:ré'éﬁi botrs 8?’%%0%’)‘. H?‘?{%Pg'ﬁnﬁgl e pesticide does not
elimnate all of 3Chkeresulwingarent paldied, relrastederice akd paebepdrlat e
aconbi nati on ofn pos! irekest D988 & wUChhPesid cheest/lRcanpatable with
each other or ahe. aOLHE vodder BERESE | GldEs ALe A0k sepallBle pecause of
differentrel eaSe Tates,  or, 10r othéef' reasSons, separate_ devi ces3bcan be
used for treatTAhte placedrendeseoni a¥Pueapfemdationyy B Aeyége. 14 ' 1 4
AUG 212 PC30 USet G226pplDe®ndc ehe &otsider sutfsceand/ ohe anici allbeepresently
preferred pestside chinntidH Wikh o AEGkheRly %ib0kaCXARIE tgheuthrin,
permet hrin) cypermnet Ar n, Oor conbinations thereof. e referred

pesti ci des i ncFREFLedpEetensey IrBLek FedeBSe A i RESF 9{44)6@ 8sol d

under ~t he tr adersidteChlinedpreoe by Sevablliehi g dbiodiemitahdgidrrpest #Ti des

i nclude but argdQlsibhMhied dd phelasd RUBLLE WRJaRe gowder the tradenane
ﬁ Ilﬂ?othl ocyanate and 1-3 di chl oropropane 10
u

Chl or opi cr#, a mxture of net,
under the tTadeiTHiR SUBHPER, PR Nt hyl dit hi ocar bomat e under t he

tradenanme Vapam 2,3,5,6 tetracholoro - 1,9 - benzoqui none under the
tradenanme Chloronil, cal cium cyanam de, bi phenyl, copper naphthenate,

di chl oruhen, fentin hydroxide and 15 conbinations thereof. Preferred

fungi ci des are bi phenyl) dichl orophen, and Chl oropicrin, which are water
sol ubl e and incorporable into urethane or | ow density pol yethyl ene. The
anount of polyner is preferably about 70 wt% wi th fungicide in an anount
fromabout 5 wt%to 20 about 30 wt % and a binding carrier in an anmount from
about 5 wt% to about 30 wt % O her exenplazy insecticides include but are
not limted to isofenphos, fenval erate, cypernmethrin, pertnethrin,
pyrethrin, fenoxycarb, tefluthrin, and 25 conbi nations thereof, as well as
in conbination with any of the previously cited pesticides. Polyner

Y o e o S o
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-15 so that it remains intact during handling. Second, it nust provide an
adequate diffusion barrier for the pesticide so that the reI easi 4ra§U6 il
be conpati blvﬁg&‘z&& the desired service life. Finally, thegq son of 5

1 he pol yner #¥%ccount for the characteristics of the pestl Cl cfe Pol yrer s
capabl e of w thstandi ng such conditions and providing the desired rel ease
rates for the pesticides can be cl assi fréd into four groups: thernoplastic
L0 pol yners, thernoset polyners, elastomeric polyner and copol ynmers

t hereof. Hy way of exarrple and not intending to limt the scope of this

i nvention, |ow den; et hyl ene, h| h density polyethyl ene, vinyl
acetate, urethane, %Iiﬁ%&f:éf i*PFEBAS ené’(?ﬁ?:éﬁé wargnfEQR 15 pol yner
and co- pol yner ipahde 1dhdevcnden dhj echi sai mirEmuno s £ 4ol sSyeneheis c

pyrethroi d8 ar Qlaﬂﬁeﬂinéﬁ Ehrdeqsddey tlaelazejéae eaaekéb*faﬂlaaemgd pol yner,
specifically p Eig I ens%olé/lygSé)qu_thl\/g pecu‘_l gﬁﬂ dﬁyr et hroi ds havi ng
both | ow wat er so 7& Aa-Tow vapo pre sares, 2 e | ow vapor
pressures iR tﬁ'éthﬁg@@fr EuﬁllDe@etVGCf@Oaﬁ@eFapﬁﬁéPu@lf RFSvVenténgri n (80 nPa),
permethrin (45 eaRfyonhertadaaydadalthnpt®ensPahusé@ ettel dnddip NnPa),

dol tamet hri | 0,002 05ad. SYPS! T BEL LA & 0E0). cvphenali ge (0. 12 1Pe)

and cyfluthrin ferr nbi na gh density
pol yet hyl ene. Nﬁgfie%r‘é‘ﬂé’—}cr':édmér‘él S NEeFH ﬁn"éyﬁ%‘éﬁb"t HroRndt ©82 ut hrin) or
conbi nati ons tlhejeet. because of their conbination of efficacy and their

el ease 1atgs oMl (e PUOA eRBLAINIn: Ohe MBUL MAUR! 2Rg! Ml Y OaCt i ve
chem cals, 30 urethane, s em% ally pga 209 é%ytrel g%‘]\:ﬂ ters, and
| ow density polSSETHTT AR dH% r@ﬁl F§ erl\/l ERehREY d3ie PE R ™ Rt er

sol ubl e bi oacti ve Bhavriceatiantwigheor ®Spsch, o€ Hihe PFeseBs, fenoxycarb,
tralomethrin, ARyaEytids0tRkogataat eemeyse@baehbm&meaohlgh MR NI/ 42264

-2 PGTIUSIR! Qa205, lp ool AL | QBecdf o OUAN PORQUS ko gdd 11

and/ or bindi_ng carrier ng The
i ncl usi on df s&'&ﬁe%ts%mféﬁ%eaw&ﬁst@ﬁ“eéth@r waRBEMILISCED §‘E‘P’E‘ﬁ%le to be
| oaded into therdesctet ipobhyrerativelfi siprrapetbed sefive itiepreandisiast, i ng i n

the rel ease ratsﬁb? {nidit RE! %‘é@d’hln@' PHL ﬂ&rﬁﬂa&&z' sffééﬁvlédgav@ﬁrb&n
hydr oxyapatite um na, I coal gm na, and ngtl ons th reof,” .Carbon

may be i h the FBFrATmhef, ResRicE Fbaﬁcesemoﬁ% TG ons

t hereof . Car bopebticids ds10eldnsedref Briededeage r@r%fa{llel é#mlmf@s

speci fical 129, Yot&mii2{Ceh#itonreneber ot HagansSprobllendn oXCeHe has greater
agsor Pl on CaPRELInERARCLediRed! DAL CAIDAR DLACKS BRI 020! | vE
chenmical s that are erature, for_ exanple diazinon
(pesticide) and cHFpEC AEGMITaNAER i‘?%n@?&“r%? kP8 BRSEHtite is the
preferred bi ndingeraian,ethe Firvigeghs dapslitefl pol tiet lopitends smefamreef erred

amount of hi ghodefsd tv)onQhY&kFEF‘ef&% h.ﬁ @b&%:&%ﬁﬂa@@d&i oW Y BP0Lg Pressure
bi oacti ve Qgem cal s .| g‘ba{h gf cgu.t 10_ZQ vvt wi th the %ﬂ nd| ng
carrier in Bﬁ%’n‘il waH5 tlszﬁe 95eEn AoGPRRRRYY Q Tt hyl

pol yester, urethahels Apppied o sheapptannadf spréacs ©f Shabverdss wt % and
wat er sol ubl e bbgedd iam aheniaalss ché mbitunlBEréd6ive Laveheopnount of

carrier about g o] Moy25 agﬂgg i , bioactive
chem cal may r ﬁ%\ée rc%m%gbgﬁ? %g‘r%g/}tgp h%u‘t” %% Yo rnghb%i ng carrier

from about 0 WEYEXPREHEG S25 wt % When a binding carrier is added, it has
been found 3hat simplagcaddimy whehbimitiheg aspedteroft chasninvesftid, pesti ci de

gnd pre- pgl ynmeg {.&é&&é %vhh@l{xpé)@rleEQEr@Qféﬂ El?i yObotdiss Cc@l@g ge&f&dz rel ease
evice and permts, evaporation I Ci de. ingly,
preferred to fPPE?”fﬁ X5t ﬁétf)’é'% &i 885’}%% "‘f’h'éh‘bl"f‘ﬁﬁcﬁﬁrb EI erTl}f? a bound
friable mxtureestex hetht hesgposticsi uelimgpn:btetzqmnplﬂsdnée@é!%r 35 onto
t9 3?43% 2 a<F:)e ?L dgg%@ a$§m}{e @ nOfhurh rgﬁgeegv@mével ok ﬁeé\uﬁb mﬁz #\)
vol u e binding carrier or bot e
bound friable g’l 3teec%f % °|°(§1| ngrgﬁ&i% ‘nding carrier is then added to a
pol ymer. The bound pestici de is retarded or prevented from evaporation
during subsequent form ng of the
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5 polyner. The pesticide is best mxed with carrier with the pesticide in a
liquid form Some pesticides are in liquid format room tenperaf §rdYygea
others are spdbod28§ near solid at roomtenperature. Accop@iidbynereati ng
the 10 pesticide nay be necessary to insure a liquid formfor mxing with
the binding carrier. For a pesticide in iolid formwith a high nelting
tenperature, for exanple the fungicide tarbendazin, the solid farmis
preferably a powder or granular formm xed Wth the binding carrier. 15 The
pesticide may be in the formof a paste and m xed with a binding carrier.
In a further enbodi he contyolled release .deyi i.S constructed in
two parts, an i nngf‘ﬁgg%%rs% ?’eoﬁﬁéédtrb@%gﬁ%%ﬁf eoﬁajﬁé:gt Sgﬁ%e iRFT8F bar t
conprises a 201Rysttdnpe§he cdawicands Riatiedginaids dhewwppdemeobdecer part a
hydr ophobi ¢ pobyresoueneepsik aldveg khEowilReEhpapdstiti8eotd e ]E)?rt may al so
contain pestic : Ay R ifferent
conpared to th!ég"’lﬁrrl:%era(rj l%z'gfg?#%h%ifdn%gégfp%?%n%?é# }S'agl??}g ﬁ‘g%axgba&?’t 60 wt %
pestici de, 25 VSR FrAGPHPTARA bPREhtrdinahl v RFdMaraLY mndheay range from
about 5 wts tocabidiiaryOant 2ompest the degod Grutiture albduthodstwde)o bi ndi ng

carrier and 0 w %rhe BPOMMABInvEYE R,V WBEeck¥ MR el chdeaGUALAL! ed rel ease
devi ce incl ude 30 sheeta,%%ods ggl | e],'éa,sband t\/\ou-é@art copnstructions
t

i ncl udi ng i nneP°IREE ARG FfARE2gEFt ¥ 6FC RS MBLETSEAAT dERul ti - | ami nat e
sheet s wher ei nrefieregiteeto cthe giehsiléd dessriptim belpwsread dam and bi ndi ng
carrier angh angddiincehegtwieh atddedcddn hgy_ﬁgtdﬁmhggegr adation of the 35
pesticide fromlight exposure. ra 9142264 -18 1 4 AUG 2007

PGTNS98/ 03265 When the controll ed rel ease device is for insertion into the
wooden obj ect, the pesti cPREEINPRSCREPTHRUET IHE PRAWENES| yner in sufficient
anounts to maintain a "mninmal effective level." It is preferred to

mai ntain the 5 copegnt{ atd QN gl-ReRails rEéré!‘@érﬂ;@tiQxfx dH& ol ymer from about
SO to abouj,_ 80, the.concentration of, t oEeStl clde from about |5 to about
o)

30, and the& cofEBREFEPRON SPPERBEIA AN OC af RS LF L0 RIS 1R about  20.
By so | oadi ng singlpotigserand iy hheionaressf aed iderirevef twwen pyesddt mai nt ai ned
for at |east sgwemtidh ¥&AH Swolen !l eenasnd riinceoR ©f iditheshown in Fig. |,
a polyneric cont r%#ed2 riesl %a Srng?eVJt(i%eCQI'e ifngaj;%%as[%_itrliogagf eg fective

| evel of pesticide for” mic ére er perrods of trr an single application
met hods. 15 THESGER Eekerionehgaops cthatingntahtiasatiam Havd®any physi cal
shape. |f 2the dexirodled rglvaskedevite densthectsdodenaocdymiancei vitls desirabl e

to have the deyjcerabaped fRneo8formto the cavity. Sheets, sleeves,
mul tiple | ayers, Pellets, dots on geotextile, overs, 20 and

ots ot
strips are only a'F&w bfst RePS lf’ﬁa‘fl%ffegb%‘ififi &eszBE‘éffﬁ i nventi on.
I n some cases,Pdle beingdinealsed by thecorpoesa @It hbe @XA%/Rti nto the wood in a
liquid or in argehtién o WhiseBl Ity gastiBydaieleakinh fdevireeoft ths

i ncor por atfd. I %g X l. a pesticide can be incorporated into a nolten
pol ymer which gé%r?e eﬁn‘%(ram’ll%fléct ed in a nolten state into a cavity in the

wooden obj ect. ThBIGoldy isr at ReFFREGEAYR fYaW of Bhg iWRPdens5P1PRARE ce whi ch
fits tightly ipolehefcEidt . sGowidgrany instel jxeis pest teidarralmesimen pol yner 30
may be spread Qi;ige SUESAGE REWROURR.2RLECS (AR ahd QRddhe solidify,
creating a device which surrounds a portion of the wooden abject as
illustrated i *¥FBF+9 - For utility poles, as illustrated in FIGs 2-5, it
is preferr¥®d to i FEest5 tiseadpedsnecasve cioaw r§l el igige gperasiafeviice near
the center of draeppet&ss @ ft hatrdmutiest bEitie pebtW{aHYHed226ingz 4 Auc z00S
PGT/ US98/ 03265device of the present invention into new wooden utility
poles, showing in partial cross-section the bore for the

pesticide-releasing device of the present invention.
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-19 s is carried outward by diffusion and longitudinally by the capillary
action of the wood structure. Once inserted, the opening into tHe4pBlE" ?@Ozst
be seal ed (RS ombRYN i N the drawings). Pr ef er abl y, the sgapuddbhhiszed
provides a 5 dlffu5|on barrier for the pesticide. Since the cavity in the
wooden objects is often created by dri:.ling a hole therein, the devices of
the present invention are often tubul ar‘,loats generally shown in FIGs 2-4.
&he diameter of the tubular device may be any dianmeter fromthread 10 size
to several feet, but is pref erably fromabout 0.5 inch to about 2 inches.
The | ength may be- ength but is ref erab at d es not

ext end beyond t he vvoodén %b ersPﬁ%? T JaW % tﬁfeﬁg%r Ji laﬁ Fnally in a
portion of a wiedettdererabliradtieedvijahorontaide thet pestidide-ef erred t hat

the length of thredititigCaeapPeddoiBtehotdhal ihwadilistians eadioddageyooden

pol e ext endi ng ustrates an enbodi nent of this
i nventi on. Wl'k')ﬁ(::}lgjstra ?QS glggﬁEdH ‘ed rel ease deV| ce 51 already 20

i nserted ne r t he Fl&o f’-? %W?P?‘f%ﬂvﬁol"ée‘i?f the b3t ®he process of
treati ng an al wveathn exiditpngpallel kbtrgrgablwvathla dantirbiled i gpyid citge | ower end

of the pole 11.}g gl aqygmérﬁs@rgxt@dw KRB didAgwdEL |1, 40. A collar 30 is
set about the oIe 11 to gtgﬁ ize It 25 as, the drill 40 is being pushed

downwar ds into WWF‘ T &resent |JWEPEE¥L- the finished pole 11 of FIG
3 with the controlflI&d &eleas@edepectdveOviews arft eadrafFl@ads tiilel whosat es t he

drilling operaibwdy GurdaBeVdditdovetyd RAlt® A0codkrdinkl gésdi-ideed to~bore a

hole 30 in 30 iﬁaos%l ﬁa{, té)o srt%lcgg ar gsecr,é_/é)lnrcef Qitﬁhe control |l ed rel ease
device. FIG 6 OWs rafttoa crossqles 95 whereln-itots preferred to
insert the cont®RAdiggnEcpEdhe @Eosent 3AvABRIOR he center of the tie 72. A
preferred node of F38.appid cakiross+sudtidnsl arimcbana smcstﬁmabl:emtfy nmovenent

on VD 991422641 ¢ 2.1 817 2o RCTAVSARLO3AGE Babls, 90, inserting the

controlled ase devi ce NtQ Cro0SS- LI es anl smmy utilize
a pluralit ofc?f‘rsltlrl%t% FhraEREARRCS MiEht f STPREiTeReLE 2R v anot her
enbodi nent of piesentnisventwinn.the polynmer 5 is placed in contact with the
external surface of the wood object. This enbodi ment provides imediate
protection for the wood i Lot.al m ef fective |evel
of pesticide at the surpgggf%ﬁ?%gb%&ogg? ?#é]lsfr@g] ?alg]tJ with the soil,
the 10 surrounding soil. Preferably, the concentration in part by weight ~of
t he poI yne20 r angegef hasneautii Sfovexredbohit 8he Lbegaaingewnfr at pesr of t he

pesticide fromahous 28, L %Qeuh,gcknc@gase@w ehabt YeddiiMidouhe | O to about
30, and the ¢ ncentratl n i ndi,ng carries fronﬁ)about 10 to 15 about

20. By so loa ﬁge PR HP ‘?‘r”fe]feﬂaee’(‘:'t PU TR EEN be
mai nt ai ned forWJaith Iaelasmdmmrﬂ?r yasa esboprihefirdable tmistiawred b& not ed t hat

these concent rﬁdd)aacséu&rge péati 8shd¥p11B8 *RIasaceeF i\ Galyothbg wiesi red

I d b I A
coat 60 1 <Sappt il B etasis SC“*&%éng‘iggﬂsa%ﬁ”“%‘g*@%%tg%?a. s appi i ed 10

t he bottom of Bf’lﬂ’a‘PFr oaﬁ‘%rﬁ?&@??é“%bem ac BALLOBH,°H% R BPBO®I i ed i n
order to protesdt a pelywmasd rivdeet titas ibethere fidraefexiticipdd 185, inskrted into

the core can didfiysestiuoyahahhes \Y!Et%ﬂlkosﬂé‘p@fio&h@héﬂﬁe%ﬁréafface of the
wooden obj ect hé coat Is rov eanlrmela rgrg_rumeffectlve
| evel of pestl%"’lpd@ymﬁﬁbe?fdl% tﬁéc%f’é%é’egf: ST T AT 0 AS EMS i ni mum
ef fective Ikvelevikepesti ci de can aI so be 30 institut ed in the adjacent soil

or structure. BotRobd Grtachid %é&t@wlh@mdw@dc(ml @ot7limited ass-tie 70)
being inintimate contact w.t % 9 iur%agi S%Ind g% A’?i anot her enbodi nent
(FIG 9) for p“l‘o P&Fﬁﬁnﬂ Fﬁ’gl %aomrﬁ é ive outer |ayer of

pestici de can #Rerorgapisnsd ippluding 135%%@d1163‘\'1ﬂllﬁ15r'e§8?‘v0| rs 120 to

hold 4 WO 9%«<p04 RKTNSIRLABLEH, bédetles, spiders; and

35 combinations thereof.




y the controlled rel ease device 53. The nmenber 1Z0 configured as rin
partially covers the wood object 130. The ring |10, as the aﬂpl4i A&;c ?i ng,
can be pl acgg .9,4sne wood object according to user pref ecensmosbbie 5
-coating and ring enbodi nents of this invention have been shown by way of
exanple and do not limt the scope of Lt‘gics i nvention. The pesticide may
per neat e t he wooden object by several necthanisns. First, if a polar, water
«sol ubl e, 10 pesticide is used and the wood contai ns enough noi sture, the
pesticide is carried by the capillary action of the wood structure. Second)

t he pesticide havﬁg‘%#%%g{]dtg%?%&ga%iggng?%dgnngﬂ-&t@ ma o i ffise

relatively quickly’ or ous ecul ar woQd structure, 1S t hrough

gaseous diff udofcibyuctarhds PEPURRESS £PESR RIRGHERA FRGHoLheEckif®r to the
peri phery of ayt el ephorsllzd eelaasdhiavride twhihrrlézssesTreppesicidiades havi ng

vapor pressur .equaledg. Qim;in@aS 44N naBokike luddidbhuseidm @osl owl y, and those
havi ng vapgr pressure of |less than 20 abgut ‘%bl rarm c‘ID% ngé effectively

di f fuse t hPoudRiPRBIRoHd LRSS P RFF 198008, SHGHh CRIRTT StIRXE FRPease device
may be positi pestiekdercmideptzadion tibateramibey tohepatasd oty of | ocations
with r_ezpesit thst;?ﬂeéa\?@.dertniélt B.HGic‘!jgélaoﬂ Ene _ﬂ@s&ﬁedimﬁl oflr esnd Igvel, the
pesticide is carried | atera nd | ongitu . cylar and gaseous
di f f usi on and BF&¥GRE u%ﬁ"'ﬁ‘:aﬁ”fe%%hoé‘ e E?’?? aérr{;aoaé%éfg% "(rjg) ttghghé\lood structure
and noi st ure. expepreadekifmtime apotuchapbiedimd Fe¥erXampi® nthem ef fecti ve

|l evel can 1@l S@ekecdh FRitHaApredent) irfvensDoh cih puevane peatr osmskdig t he wood

structure . L0 99142264 2l AUG: 002, BOTNSIBLPIRSG. . 33 Eg@l € 1 The

fol |l owi ng contTo ase devices were a testedftg obtain their
rel ease rates YeRgb| BwantY 'I‘t?@)d@%?’&%san\%epﬁe%léfsa? ot§¥ks FXATY devi ces,

except for 5 t{soseyeapsoying S-1Z3 urethane, were injection nolded . into a
thin sheet ﬁbglﬂ T ;%ﬁ&gsﬁhgﬁrthe-r@ﬁeg@ﬂ& Cieweﬁlai@ryim SrdhSiny et hiane was
case, a thod typic use or thernoset. po rs.. All astics
were for miat é"(?°é§f‘n%’%%f:ﬁ EPBnbe a‘fﬁﬁ%nf’ no?'nycgf'r Oéggb%aj_c t’okg‘gég%gry
pestici des. ABF shpraopicad: metpery ks éSwest o MFafat e WFeRELRS per cent
pesticide, 3 Qioodefessfitit<Lahhon Hfapkokmatis @olll éipliar peshini de and 87 to
83 percent by weight_o I : i fj i HeNE CeSidmmdgoiiom

s\éq:l E.n éor&%c&gﬁﬁgh%q, bfaé\lﬁ?)lcq nb%e o

t her mopl asti c pol'yners an met hrin and %éblf?g a&/hal %F‘hri n cont ai ned
3 percent of ¢&RBORSBFAIEVETRECHRY | CeShRutR® 1% Ymai APfig pesti ci des
and t her Nl asicodepoblymets comt ahid theppresant éhvertison il ack. The devi ces
made from S 1%%8%@&9%%4&41*1%%: 28086 YirRNL) e dmBdecbaein a pol ymer

m X contai nin % S 40% castqr_.ai |, 5' f_Jl tal yst by
wei ght . The p%aﬁ Pa%i S omsPP %‘a%ﬁgg&p%ﬂr%’t 3?5? iil/\%iﬂofr%td@%f t he devi ce.

The pesti ci de brasingsetyndden Eones insegst hand &g ALRR: 109 oF ER4bvice. No
carbon bl ack wmscused td oHe sRiSléEincehe Taer pahpnesrpesoodede m Xt ure was

cast 1nt0 7 UgERchs LN lcigtoidNegked @ cBhouts 6ia ok ahout 40 Lo 60

mnutes to cure the ca . e Inch s areéﬁerethen éﬁt fromthe
thin sheets tC%efte®injRtE P ndﬁ%‘?‘cféﬁeo?‘ngg%taf‘ AR Y s quaPes were 30
tested for relwame “wabd=sn abiskont i nbabintended to/refen tp: live7 WO

99/ 42264 PCTNG98,33265 - 23

The device of the present invention can be installed
30 in wooden objects which are already in the soil and in
those which have not yet been placed in the soil. The
present invention is effective in treating both the
wooden objects that have been infested by pests and those
which have not yet suffered from pest infestation.
35 Preferred deployment is for the device of the present
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Table 1 - Rel ease Rates for Pesticide/Polymer Conbinations 5 10 15 20 25
Pesti ci dePol yner Rel ease RateDeltanethrinS-113 urethane' 25. 2 14 AUG 7nn2
~Cg/ cn/ day Ay, cf) ¢ 80A16.8 ~g/cn/ daypel | et hane 2102- 8048 &os/03265

~Cg/ cn2/ daype ane 21 02-5508. 0 ~g/ cn®/ dayAlipntic PS-49-1007.2

~Cg/ cn2/ day~I Q/per met hri npol yur et hane 31000. 4 ~ug/ cn®/ daypol yur et hane
22000. 7 ~cg/ cn2/ dayEVA 76327.3 ~Cg/ cer/'dla?y’ Pol yet hyl ene MA 778-0004. 6

*t g/ cnR/ dayLanbdacyhal ot hri npol yur et hane 31000. 7 ~Cg/ cnR/ daypol yur et hane
22002. 0 ~Cg/ cnk/ dayEVA 76320. 6 Cg/ch/ day Pol yet hyl ene MA 778-0005. 2

~. g/ cn/ dayTefI ut hri n ol et hane .31Q06. 4 ~e [ day.,pol yur et hane 220025.0
~Cg/ c@/ day EVA 78336 “Ség;’ é?h'%}?ee {i;% PRIeg0 2547
~Cg/ cn®/ day~ ~Permbease g yssemmfe a@leoqormrogﬂemat@ypotyumm hesed . 22001. 3

~Cg/ cn/ day EVATRE 388y fre@0be 51 sligeRoley 8hdy I:ane M s6iSc0e84:d

~t g/ cn2/ dayDi chI henPoI thyI en rtA 00 ~C /cmZ/ ay ,30 Exanmp~~ 2
Controll ed rel ea]sqréggew ce%ggn th&F6 g%ﬁg god;erneog = HAVi 10 wt %

pesticide, PO W%W%(ﬂﬁ*@céaﬁﬂé"%nd 8@ witesh thWﬂéﬁ§F%§lﬁﬂW hyl ene
(Pol yet hyl ene ah8AHT BpRAled caink,4tht |Erm thiRin@ 8842964 PCTNSI8/ 03265

-24 Longevity ag.ad U tde@@n%cfi éé‘%%f/th@ &éﬁ%@%ﬁdé%ﬁé@“@&xl%éﬂﬂ? %m 10 15

20 Table 2 - Release Rate and Lon unction o ckness

and Tenper at ur £0P2%E3589 P¥SREEES Th%&kﬁ@@% Fomt Ilf%’r‘ﬁb?seal%f%ar(w@gf’ nz/ day) Q
23 CLongevity épeexcs)usion3zGhengeidht peftyearaghot FPenetrate is

CPer met v | 1601558 6324201 76- 524035 aTekd 4t 60, 380 3eAA0LR, 25 92403910
. 4Di azi non6011. 71. 10. 61202 1,32404. 82 E‘hen#esl 01;55 52 11205. 14. 424011.

29. 11 Di chl or opfBFRH. 2208 61543?@\?"'?5&6’25,0%‘ g6 A e
substantial | y gdegriwesedhapnphirsth @ 28vehoss naimuadned ghxpughpuly an
addi tional |ayene #igleexpipte. mellabl, | zedbfehals aiucharass tdigdenssvadded to

prevent phOtOdggrfﬁgggfindevices for creation of such zone than for
15 ctreating the entire object. Finally, the creation of a
pest barrier or exclusion zone is advantageous for
ecological and human safety reasons. This is because
most of the object does not contain a pesticide.
The controlled release devices of the present
20 invention preferably have a release rate shown in FIG. 1,
which is initially rapid so as to bring the pesticide
concentration of the zone in the wooden object or the
entire object to the desired concentration level as
quickly as possible. Thereafter, the release rate is
25 slower, preferably just sufficient to maintain the object
or the selected zone of the wooden object above the
minimum effective level to prevent pest infestation. The
initial high release rate is achieved by allowing the
pesticide to release from the matrix prior to inserting
30 the device into or onto the wooden object. The amount of
the released pesticide can be varied by the varying
temperature and the amount of time for the release prior
to inserting the device.
It has been found that hydrophobic polymers serve as
35 effective pesticide release devices because they can act
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Exanpl e 3 30 A device having an inner part surrounded by or encapsul ated by
an outer part is constructed having an r WO 99142264 - 25 59110 MI§ 2007
PCT/ U898103@,§§2{82\£§rall mass of about 100g. The inner parg {fbdas 60 wt %

pesticide an % % bi ndi ng carrier. The outer part is high density

pol yet hyl ene of a thickness of 120 ml. Release rates are shown in Table 3.
Table 3 - Rel ease Rate for Encapsul at ed wo- Part Construction

Pesti ci deRel ease Rate (~.g/cm-/day) ~ 23 CLongevity (years) 23 CLongevity
(years) O 35

Cl Permet hri n166838Tef | ut hri n313518Di azi non283924Bi phenyl 353123Di chl or ophen2
45628 Exanpl e #° ASFEFTVELTT S adELRATT B 1AESRI Jfe Fmg & a 20
surface area ofestiaidel50They-ar€éhebpel yoreiuncsig) im hhsghamiensi ty

pol yet hyl ene, widdusg0 ey pas kbbdgeanth kA WilhDi ndiene GaEfi s oRE ease
rates are shown in_Table 4. artng Table 4 to Tahle 3, it is evident
that the encap®h% ac%ﬁo"’fspaﬁ F%Sﬁg?gﬁchroﬁhﬁr%‘?ﬁtd'&‘d%ng}g‘?rqufé'25 t han
t he pell et 3 Yiese0p4R9edric] matyicasiE RO EFRtECT/ WS Le8RGE e Fyofabl e 4 -
Rel ease Rates dugradaelibst Pefls, ctHeRpdBaReiRai€livery system is able
to maintain an effective dose of the pesticide for a
substantial length of time in a zone surrounding the
device. Hydrophobicity of the pesticide containing
10 polymer is preferably less than about 13 on either the
ELBR or solubility parameter scale. More preferred in a
hydrophobicity less than about 10 and most preferably
less than about 8. Specifically excluded are polymers
that are water soluble, and/or have ionic groups (e.g.
15 carboxylic acids, sulfonic acids), and/or have been
treated with water to form materials that contain water.
However, the present invention includes blends for
example polyethylene and POLYOX wherein POLYOX is a water
soluble ethylene oxide polymer. However, the biocactive
20 pesticide is contained within the hydrophobic polymer.
The pesticides used in the present invention depend
on the anticipated pests which in turn depend on many
factors, including the type of wood, the geographical
location of the wooden object, and the soil in which the
25 object is maintained. In most cases, the pesticide is
selected to eliminate fungi and wood boring insects. The
wood boring insects which cause particular problems
include carpenter ants and termites (scoil born or dry
wood). If a single pesticide does not eliminate all of
30 the anticipated pesta, the device can incorporate a
combination of pesticides, as long as such pesticides are
compatible with each other or one another. If the
pesticides are not compatible because of different
release rates, or, for other reasons, separate devices
35 can be used for treatment in accordance with the present
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(~. g/ cm-/ day)

n113316 10

of a binding carrier on rel ease rate. The bioactive 15 c

23 CLongevity (years) ~ 23 CLongevity (years) c~ 35

C5Per net hri n123014Tef | ut hri n113316Di azi non458. 15. 1Bi phenyl 162291Di i

bE'S An experinment was conducted to dermﬁé‘t,{,@g/ ,ihe effect
em cal's were

4

he

tefluthrin and | anbdacyhal othrin in an amount of 5 W% the binding carrier

was carbon black in ampbunts of 0 wt % and4r0 wt% with the bal ance high
Rel ease rates were neasured at 6 weeks
after fabrication wherein sanples 20 were w ped weekly to renpbve surface

8lensity pol yet hyl ene (MA 778-000).

accunul ation of rel eased bioactive chemcal. Results are shown in Table 5.

25 30 TABLE 5 1DY§d28%c REPBS-HHH-C6S\WRBA/D5d 28BS wHeCRF BB®BIYack Bi oacti ve

Cheni cal Car bonp#ifesirednped Rt islesdsRat pyrethrin, specifically for
~g/ cm/ day) t ef &kinnien@3e i3t et Beind 00 711 agbdagyak ot hgkn01. 78" 100. 81" 200

.61 ~ 4 AUG
hat

apparent t

descripti on betrfipaagedcAbotddhest bat bowe dhalmbea1 10 than limting, and that
It be understood tell is the.follow ' ' i,ng. all

bt cFOBy Sltey o ieEs EOLEMANTuto BIE ark Moe 1M e B o
-zs CLAIMB 1. WisshAgreriarAnetipre uprder: Shfr FE3drgameafhiprinigsinene
bi oacti ve chem adlxrubeuatl wédhylibpthidiyanang axal r1i-ar dichloropropane

equi val ent s,

10

15

20

25

30

35

64" PCJ

20~~_._ \\D 991422 981 03 7 5 0 osure Lt should be
CTRIGE ARG T anggl‘;}l’?‘%é’rﬁgaﬁﬁ%ErgBﬁgl@% Helhd8e to the
enmbodi nent s° deseneacied lybberoxiaarps, antherhdpoperifam.esddd wigsr tthe f or egoi ng

are | e nventi o

under the tradename Vorlex, sodium N-methyl
dithiocarbomate under the tradename Vapam, 2,3,5,6 -
tetracholoro - 1,9 - benzoquinone under the tradename
Chloronil, calcium cyanamide, biphenyl, copper
naphthenate, dichlorphen, fentin hydroxide and
combinations thereof. Preferred fungicides are biphenyl,
dichlorophen, and Chloropicrin, which are water soluble
and incorporable into urethane or low density
polyethylene. The amount of polymer is preferably about
70 wt% with fungicide in an amount from about 5 wt% to
about 30 wt%¥ and a binding carrier in an amount from
about 5 wt% to about 30 wt¥%.

Other exemplary insecticides include but are not
limited to isofenphos, fenvalerate, cypermethrin,
permethrin, pyrethrin, fenoxycarb, tefluthrin, and
combinations thereof, as well as in combination with any
of the previously cited pesticides.

Polymer selection for the controlled release device
depends upon the conditions encountered, either inside
the pole, or on its outer surface. The polymer macrices
must be able to endure the seasonal variations in
temperature and moisture. Moreover, because of theixr
naked exposure to the elements, the matrices used to coat
the poles must be able to withstand amplified conditioms.
The polymer utilized in the coating must meet three
requiremencs. First, it must be bound to the wood pole

~~UG ~~~~
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2. The bound friable mxture as recited in claim1l, wherein the binding
carrier is selected fromthe group consisting of carbon bl ack1 z}?f
carbon, alun droxyapatite, silicoalum na and conbl ?l 3
‘The bound frv?"g?)g(“éz% xture as recited in clam 1, further corrprl SI ng
pre-polynmer. 4. The bound friable mxture as recited in claim3, wherein
the pre-polynmer is polyethylene. 5. Thelbound friable mixture as recited in
tlaim1, wherein the bioactive chemical is in a liquid formduring form ng
said friable mxture. 6. A controlled rel ease device for deterring,
repelling or killin ests conprising:_ the bound friable m xture of claim1l
di spersed wit h$% & oEE?ﬁj‘tﬁ}é'lspbP%ﬁa"r iQUTARE F3RAIANgTHhSREMY ok Eed el ease
devi ce as recitwst provide mrb adeffeats rlifdudidn ceotriiee Chemiemal conprises a

pesticide sel egéseccic&ae% hﬁaaﬂr OHe fé’.l.%%.'s%t kQQe Q\fllﬁy'b@tgé aﬂ:xb‘lEOf enphos,
fenval er at e, E g e%ngactwe m ca s & er met hrin,
f enoxycar b, ch‘]”o'i%p)? Prgesiy 85%%% fri n “?aelslr}@tﬁ Fn® tt"aﬁe?%rl n,
cypennet hrih, thppehpner imistcptbonttly ifor ahe @hﬂmcmarn-@tmcs lgr ebé 8. The
control |l ed relﬁ&acgggi ce as recited in claim6, wherein said bioactive
chem cal conpri Seﬁof‘%mér ast one. ol%ng,l %hgr?andgn ngcgog r(ﬁ Iled rel ease device
as recited in claim FBi A sald f"un|C| 29 §7S8) €¢ (E'Pro e group
consi sting of R’?quéhPﬁ)r‘%#ﬁ tdﬁénﬁ?%arr@-ea&enfﬂiﬁ ot thetPratisddpsocyanat e and
1-3 dichlor oprmaoe chaskilfhel dRtdVioud thoosar bateitoplastic
2,3,5 6-tejga 1, ca L.LARenyl , copper
id EQs &&&B@QB%‘@E%& o Lfamn@ﬂea&ﬂﬁ‘ezbaa y pp

napht henat e, ntin de and conbl hat’l ons ereof 10.
The control | ecFCf"é’Ilé‘a%ES FRFTERT as FRMWeli FARIENPRY Jfferidt ﬁngé‘i‘%l bi ndi ng
Garner is carbmn lbtnat:kt:hel]scoﬁheoﬁornusoh.hedntrmreaQQWd@evrnsne:yas recited in

claim6, wher ?ay@awlé}c& Y BBEh Oderffiicd- BQH‘é‘tﬁWl‘én@at vingd Sidaydeophobic. 12
The controlle as recite cla 6 Merel n_t he pol yner of

release device
sai d polyneri c ngt#‘?‘fl?(' i% Fe%féoSif J‘6"|‘"°nnfh neoPOrSS toTaT st r?g *BF 1 ow densi ty
pol yet hyi ek¥e, Hﬂlg'ﬁeaeﬁ%‘-i 9P - Beiy‘ﬁmﬂa@néllvli’?ly%seécé{la%}éls dr¥eRbien -
pol yester, sili comrm@ptaemc I;ﬁj&ﬁtﬁﬁﬁldﬁﬂ(ﬁ:@OEﬁedﬁathl@hﬁ deheiwpf . 14
AUG 2002 - 29 Ibﬁgf&;et il Led falmaseqdadinRasspaciiadung claim 42,
cI oun I a

wherein the parti sai e are envél oped Wi t hi n
the pol ymeric WFF’S%Y e M8 Eoht rW@dW%‘f%@%&w%eﬂmPé‘gﬁ ed in claim
11, wherein sdiayipgl yomh ilowmaarer isolubil hey fandmloW wapad prgebiess. strip or

sheet. 15. 20T he:Heonby Odd wlega@eeéiqw Qﬁeaﬁa@@:btfeﬁ hBh cdoallob6mpamerel n the
pol ymeric matr._x %Iled rel ease

hee e
devi ce as recite e&uglnn%lteq%uti rl% $% mi’ z con g éése devi ce
further conprilS@SdacKewlshdishbeqo ff{?ta)rrel-”‘éﬁ‘&?ﬂ’ﬁ’lér (br%\ﬂsﬁﬂ i'ng
phot odegr adat idelcakeslarih ooac? imem)Chegpeahethkin Thes ammatir,ol [ ed rel ease

devi ce as recidgdehbomlal Tol8s i)t gl epfrmah%lﬂg@ d)r dgheet cont i ning
sar or conbi hatl Q troll ed

netallize | ar , ,
rel ease dwé’rﬁefﬁﬁ t4ey CPH'bt’F%l'i’Tﬂnl’flt&h%’r r‘?‘egﬁf'ﬁy lﬁ"gﬁ’&tﬁv Mt eri al
conpri ses at [Memtt pomtenrest ace deemreitdetind dyrhenthbrip olefdonBisni ng of
Py][ Iet PL oid, isnf ean@p&au;oaavaﬂ;@f@%febe\ﬁa&% @plmtaLelameﬁt\ﬁs?cdts»ﬁm cals,

ef lut hrin, rin oxycar chl or pyr S al othrin,
resmethrin, deﬁftrggﬁae?%rdnd The b’\'z TeReen rati/)yhferr?g‘t FI%{ED&%?%/M hrin, and
conbi nati ons tHPGYBE¥: EPT fl‘ﬁée cﬁﬁerrolspéﬂb %I%étﬂwl%“&é’aﬁ-ém ted in claim
17, wherei3® sair¢chanactdpeeicheal halurieshhaerizizoy hapotdl ipnly26redhe _
control | ed rela@@sgo‘gea/é,psq_ ? Efétt 8 Céﬁ’ééﬂfl@al!‘ﬂ?%ifdr’&thgﬁe ppdyNeric

matri x conprises Iom1 ensi Fene e controlled rel ease

devi ce as reci¥EdFElc éﬁaﬁle% ?\H’é?l\ﬁ %lgéfﬁl‘fﬁ 53‘8?‘1“9%1%}‘?&?‘11831" conpri ses at
| east one pestdiezdsomavdihigrayvifpes, Fesssycariyr szademetiminabogthy 1 mm Hg at
25C. 22. The GQRthobdethaie! 838 Hcheogspi&dit.ed in claim6, wherein said
pol ynmer of said polyneric matrix is in an anmount from about 50 to about 90
parts by weight of said matrix and said bioactive chem cal rel eases from
said matrix at a rate fromabout 0.4 pg/cnZ/ day to about 40 ~g /cn2/day.
23. The controlled rel ease device as recited in claim 14, wherein the
polymer is in an anount from about 50 to about 90 parts by weight of the
matrix, the pesticide is in an anmount from about 5 to about 30 parts by

wei ght of the matrix and the Garner is in an anount from about 10 to about
20 parts by weight of the matrix. 24. A nmethod of making a controlled

rel ease device useful for deterring, repelling, or killing pests, said

nmet hod having the follow ng steps: (a) formng a friable m xture conprising
a binding carrier and at |east one bioactive chemcal so as to bind said

bi oactive chemical to said carrier; and (b) incorporating said bound
partlcles of sald carrler and sald bloactlve chenlcal into a polyner to

T ]
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25. The nethod of claim 24, wherein the step of incorporating ,ioms?ﬁm
form ng a rrelt of the polyner and the bound particles of said

m xt ure. %Q&% thod of claim 25, wherein the friabl ecrrusbamssssi ncl udes
-t he car net ? I'oactive chem cal and a prepol yner. 27. The nethod as
recited in claim24, wherein the bioactive chemcal is in aliquid form
28. The nethod as recited in claim27, -#erein the bioactive chenical is a
spesticide selected fromthe group consisting of pyrethroid, isofenphos,
fenval erate, water sol uble bioactive chem cals, tefI uthrin, pernethrin,

fenoxycarb, chlorpyrifgs,, |anhdac othrin r deI thr| n,
cypennet hri n, cypHy-énéflﬂ?"f’rf’n'cﬁ'Fl ?J%/Iﬁa#vr"i‘ntéﬁﬁb | na%fl %#sl ah% . 29. The
met hod as reci batlimy charie®40 whoiwize tihe 5P®<é’€,ft9 Pé Eh%rﬁ%]aﬁmeéonprl ses

| anbdacyhal ot hgj Q. m’zqusﬂge 6@3ts|%@d. aSsirtisned AlldWsabpe2ber Whenmics t he

bi oactive chem IS a | Ci d g nsi sting of
tri-chl oromtrBﬁe‘f%& dﬁ :18‘-"%? met‘l?uJ tﬁéog%]%lgg?agg%%ﬁd 1-3.

di chl or opr opanehibndiagntNe nﬁﬁ@ylﬁlmﬁt kﬁftﬁ?értlééﬁa%‘e the’ release rate of

2,3,5, 6- tetrac{ggécgdlﬁ.eg bemzaiwign 08eriaaliaclndey azhbde, bi phenyl, copper

napht henat e, dLchlor gD, of e s BYdr o Ueer BRCh£OBBINE KON RBReOT . 31,

The net hod as FENeT aim wherein _t he 40aCtl ve %hem cal conprises
a fungicide ser@t'%ﬂf- f r GAFPIRR WRYoRP HordSErRY ¥ FFEVRRTr i Ponet hane, a
m xture of netbytb&otdliaery asad ecmbdndeBrdi cheveapr opdaebon defiash Nsnet hyl

dithi ocar bogat epg fpfg}éﬁﬁgat Eﬂm%oegnlm& bepzeqipaeneicarl e unlepanani de,

bi phenyl, copper . I.Chl or fent.i r and
conbi nat i ons tﬁ%r'é%flsaﬁ’ae E"F‘ferfglbefﬁ $ qcagng%nge%tglgcggéeg‘geﬁ ected fromthe

group consi sti agsafptpyonethpadity |cgmper&ﬂ1cr-§ ofBRY AEPIReLIATr $8Fubl e
bi oactive chenpgghsni@Nenepidinatinapsatdarienid3: Hoa metpexhmserecited in

claim 25, wherein th@es%ﬂl clde | 3‘5%&%%@%& ddRpa-ahQuhcwadfteabout 30

parts by wei ght°bf<t FIX r i.s_in.an amount from
about 50 té5abé§tln90=1|§§ﬁt: XWWEQHPB? lt%éhsonf%'fégrednB’f??’sP%nd t he
bi ndi ng carri eeaksidd. an anmount from about 10 to about 20 parts by wei ght

of the pol ymeric MLl ifqnenshite PB1AAhyASAEFCINSPreBestad Mrdiacuher oi n
said polymer is _a hydrogﬂ

e 0 S inclaim
27, wherein saP§ pH¥% rﬁﬁnsl"EY &é@%’@&e % hicﬁlg 7%‘9‘ gg%s%é‘?ﬁhé | ow
densi ty pol yet bykesere Hnlghcelem|<t1’5¢m|36#3y%t1|1\'ylaé‘ném°‘%ﬂtn>9ff aeetat ¥ ur et hane,
pol yester, 2gi | hEQnewlﬂ}EQlﬁéeBﬁndirﬁgOI&&eﬂﬁeﬂﬂdl eonihawatt ofisabbet &f 35. The

net hod as recit Si te {rar m ng said
matrix into a ga pecfﬁ 5%;»1 wgt}&’ t Ie Bgl}te&%e& grots 36. Tﬁe

3

met hod as reci tég P?\eﬁﬂré'eﬁ Qf?ou%@rfe%a%ﬁ% i 88‘3‘&5 \Lfgg E’Eém T is alow
vapor pressurewaesi-lm]dﬂ;lemhemmnvgapuemmlxﬁaséra?ﬁ%séérE"—bes‘t”r'-'é'{ de is
combi ned with gpfi Qﬂo‘gﬁﬁ%'ft Manf‘élma)bBEE 0 _wt¥/ toTalsoutekisodtas r\emd ted in
claim 27, er e| n sal yner i s.sel f g Sensi sting of
hi gh densi Ly PR °§§ h\"hc’eacr%v?\o egil%(rlécl?‘teﬁl?l%ec?g?‘?n 27, wherein
sai d bi oacti ve Sclwem calahosltaw\mfeﬂr azg| hm‘é‘%ﬁ@i‘ﬁ% £r98 2%RWE bt hod as
recited in claiywg26e ARieiB et d pre-polyner is selected fromthe group
consi sting of uret ane, %%)_I Xfr?ée{] Low densiqey, Pl Halkhykenesownd

T 4o (H6d

conbi nati ons there as recited.in claim,226, .wherein said
pre-pol ymer is thatosimekisiadging| sha IWP@h%gﬁrrTﬁe Hethdd®arecited in
claim 27, f3grt histeoDRd i Hidgrehsoiver oesdlts g petxl Asrmeradivardfer prior

to mxing wth sal g gﬁpc?fi[édvgeEQﬂE QRkricd 2and paehbosl Hiappiravesticld) or

retardi ng decay an eferioration wooden ect tacki ng
pests, conpri si%g PREELTHSS oftCoYH é)“ﬁ;gk'l’ ng t]he%%%n% eﬁ %g] ?g%gﬁl device as
recited in cl aithe2penttdide nekeathe r}:a-ﬂélég eRTILEESES FoHPH ' day;
(b) creating a g¢utky b é’H&Q VRO dsdsralkiiaat is (pxefensiekyt |h¢gmt1helcltmt r oI | ed

rel ease devjce into_the c ity an I t &y iRdchd) @B M tting
at |east one bi¥ES Fbg %% “Ca gt%%/é%%???% (%Er‘%%ag surface of said

control |l ed rel ease
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device and to diffuse into the nol ecul ar wood structure of the_wpoden
obj ect thereby creating an exclusion zone within the wooden obﬂeétﬂ”ﬁaﬁmg a
concentrati ogo9f4zkdde bioactive chem cal above a m ni mum & 88dsysRs
concentration preventing pest invasion into said exclusion zone. 43. A
met hod of preventing the decay and deterjorati on of wooden objects in
contact with soil caused by the invasi ont7of pests conprising the steps of
fa) making a controlled rel ease device as recited in claim24; (b) placing
the controlled rel ease device proxi mte the wooden object, the
concentration of.the bé'rogcti ve,.chenm cal bein srtljffi %i ent t rovide a
predet ermi ned FFERE ST 58 YHIBAGh B DAY R andPEuPPIRT dfitabdepr ovi de a
m ni mal ef f ect mgxtyze/ ¢if pespraidenangdesindimgr garoierd ds bhen exthdesk boned
loeritodI Iof dti T2s #b1ymeie newlqsdauaa {og_sucﬂ;aei mscf@dﬁdéla, ostafrﬁee}éht{eae” o ah
controlled re e devi e igactive chemni.ca an initially hig
rate and a Iomgr%,éms%gag&%gg At 2%?2?13 T esree?gFFtér.omlpgzogé.:herhe net hod as
recited in ¢l aPE¥®T wherein the nininal effective level is maintained
t hr oughout the whahe pestisiidet iEcheste mi46d WHich matrhoel agioreehked in claim
43, wherein th 1 isnal s ef AN i i i i zone of the
wooden struct u?%&%?l@Tﬁg ;ng’tq#ggaaggﬁbi tsgg%%ﬁc?%gz3%€ml§r.ei n the
pol ymer is sel et £R3M 2he OGP0 HpmRAS S Er n@n‘i‘)fo':?‘ﬁé? N tSPHY REr s,
t her nopl asti c peaymmrldd at astconbempeyrrivyeer sAcemmiiioghpyl ymatincheheof . 48.
The nmethod@s pegiiadiel faf!d MeddssYPLRl Anbhife GONLLRLA etbiflsgase device is
pl aced within said vvoogsn objbect . 49. ,_Tg_e metpod as recl Icgd Jin claim43,
wherein the colt¥Hld &&tPer'dadd dbls 5= eﬁl‘ acetd ShPER-EXAST '8y surface of
sai d wooden obfetid fmgm THe febhsh meltiag FemreyRtarai nfR3 examedei n t he
control | ed rel epsecudRi i icarpeaaadin N thysoTid feaft 8stpydfidrapaiyda Wwooden
object. S Thofrlhad s Ak 86k it MR cih gk Al Hlgacti ve
chem cal csn)gpr ses a funglclde select ed from t%e group consi sting of
tri-chlorom trORREERTecide Mkt BF e Bf P fRYPI ShthPasFa RS ™fgd1- 3
di chl or opr opaneitls adibdandMgreiryiedi t hi ocar bonat e,
2,3, 5, 6tetrachol ong- 1, 81 ReRZOEHIDNMRENLG ALK WBneY8NEdH G 1eBRhenyl , copper
napht henat e, dac@.! or phecrzlé fter&tcl__n hydrt%él deraspd a%orggxllgrat |.ons t hereof . 52.
The nethod as FeeiTed®i FOETA 51, *F (FChBF tomsFl &MY &iinsect i ci de
sel ected from $Werayneap Boms Sukey RAXtpyr ERtirigF@r P3%T cippmadsesenval er at e,
Wﬁlt er sol ]lc.lm e hioad pesc vl aad shiddinguthfiier }@eanemur idmteﬁ:epaxyca[]b,
chl orpyri f os, ki r LD, a I4L--CY P thrin,

i& al‘;%l%l i %){Qé‘ié)y%é&@er &?&E{b&h&b@l%éj%hte PRV i C %fz.f.*g

cyphenot hrin, rin, onbi nations thereof. 53. A nulti-Tayer
control l ed rel® BBTE Y S-SRt R Ty PeFEhetds AgL R ING fGTPLEE s whi ch
approach or coweat riscbohe ammewrr hdsEfaregsveomparsd dodeha damesnparsi ng a
EO! ym%‘lr3 ic shteet ﬁqwri&;e_&gp?éalgpzaemsbwim aésahtasc:a{c_r%i gestw@dep.etsti ci g_ef
ei ng boungk t o LCarrker [ma n oynd_pes [ s to nodify
a rel ease ?Sat e3(§)fw ‘he”ﬁ%lsrﬁ 5?559?3? oarﬁdtGﬁé "g%"nﬁogl‘.’%?eg' raécféan%ﬁr %§9$%e; and (c)
a t her nopl ast i E5°"hPEPBPhOBIEE P8I FPRUE dvEFHRIFGiIsaEdr i ME8rte 't 4 AuG
2002 -33 54. Tdmouruleti ey érindeng cearrS ereand edl Wty cb adbudr3 sswhegei n t he
pesticide is sgglg&tegc_i fromthe group consisting of pyrethroid, isofenphos,
fenval erate, water sol ubl e bioacti ve chemcals, tefluthrin, pernethrin,
fenoxycar b, chl or BIRPRLE FRRLTCREATHIEENF T3S SRELF iFRSLHERt anet hri n,
cyper et hr3t, shestenorbds npedétsi mrid twarpemoFoRAtigriemsher eof ; t he

carrier is selgtdiR@ihsOMdie pBEO UL QRSE S AL QbasasbPrihlergk, activated
carbon, alum ng %@o%dr Of%qg_'%t .te, si |el %oal um na and c’gerr‘cyf nations t her eof ;
and the thermﬁff i & Jy Slﬂiﬁ%%?cmb(ﬁ ﬁm‘g?elf S EPBCTET T oM ?‘P’i%sgroup

consi sting of thavpeshicide 9l peshitidre and pindiagsrasrigsl waghyl ene, vi nyl
acetate, urethafhepokyest s, a8déd CU @reReNP HHidR odefT R I0onaBd €gThi nati ons

t her eof . 5?5 T st'I'él'E-El Vel 1‘3??{&0 uE-F(':i ted in claimb54, wherein the
control |l ed rel®ease device | ncfudes:” at [east one additional sheet for

retardi ng or preventing photodegradation of said pesticide; and at |east
one additional sheet containing netallized Mylar, saran, or conbi nations
t hereof .ANE. A A
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@\& ~ytoj d_yaleeaBtL @l cal cta] ca] ca] ca] ca] ca] c”a] cha] calgwahsadpadkscal cal cal ¢
a] ca] ca] ca] caU] cal] cal] caU] ca] ¢ aU] ca] caU] ca] ca ' <=l Z"j nor } st

"~ysnhc”YT] ] ca]ca]ca] caUcalc aUc

a] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca}%a] cMal] ca]c"al c"a] ca]caUca]cRa]c
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19: "al wnhc”X] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca]c”

lvi0l2, 3 . :
?} Ca}#((:g ;gggﬁ]pﬁ? L@@\%ﬁ%alﬁ%gg%%%g%g;%%%ﬁc%gﬁﬁf o] ESFc APRET G a] ca] ca] cau
] ca] c" a] ca] calicdc sheavecdarapeteg e/ dhe pderigjiceaiest ks d o8RBIRRS ' ' (
(1)))) R S*- - - thet pd1Ymer /0@l @gadddasoudd ¢al salhealcal salsahpal call cal ¢
"aU] c"a] ca] ca] ﬁ%&géﬁg g:%é_a}w Cfll cfas] %%ngge%a]:ga“l&f a(‘i';_la]cggU] ca] ca] ca]ca] ca

011~1192: 222; & 556" 8( 8]

| <#t</ <1<<<R<OSPRCSBEGYKIM WihBaxg < |hyayeightapéatine apel vagrc from

al] cal] ca] ca] edpua] sa] ea]apaulcad)] atid eahéertidh€ion of the pesticide

a]J calca] caJca c a ca ;
>]@\B]BBB]BEE]EEE]:EE§}EC§£§§%§}%%HM ?Jrﬂ&PfﬁiFF&%ﬁ BRFa] Ve Ry P the
aU]ca]Ca]Ca]CﬁfegﬁTgaT%?ﬁier from about 5 to about 20. By s0 loading

WV] cal] ca] ca] ¢c&pcrpptmien] cakcalnauaéfd¢aslvkcapeehldast #ecal] ca] cal] ca] ca] ca
] ((:;ﬂ_c? ?quaVPMMﬂine.d_ﬁd}QXKf Q\g/' Dfbt seven U(]7) y]earT. As the | cal] cal] cal

n n[ n" nbnqsuuu} xr nmc a N c'a "a] ca] ca] caUl ca] ca] cal] caU] ca] ca
] caU] ca] c&a(l:.IJ] c?gf%?ﬂ‘ B Jtoé’] E’ng}f%' %lhlé’gwj %%]Eg'gtl] ga]% o e ] ca] ca] cal] cauuu
vi{||l|ll]}CGeoasxe malegap \dgwconhan Xjgiahe)e awapeal] calj ¢ aUl c

a] cal] ca] ca] calffeat cvd)|1eatka. aﬂ];e&ddhea]gsaﬁd}:ca};egagi}qa]:cp&gm% @] ca]calcalc
a) ca] cay] caFy%qgﬁgg)][&f%?%ggﬁgi%\%g%8&(]61%%3]5& aUl c"a] ca] cal] c®a] ca] ca] ca] ca

] ca] ca] ca] ca] ca ca] (;la calU] ca] ca]ca] ca] ca]ca]ca] ca

i nJOdf i mdP~@ vpkEPZIRIEcRF ] 2heaPERI R L BB} it SPRaFRWREY] ca] cal] ca] cau
] ca] ca] ca] c"apbukted} cejapel)] cif cald] dayied da] caetjxshlicalida the

@]Lo“n;j rri/»dgiU] ?Ablbhaav%jﬁl?acqj @&[Mﬂu]egﬁuf@]:@ahsaé C@ié%]e@@i:é“ﬁli;:ié@] C'LJ]aU] C'LJ]a] c
a] cMa] ca] ca alca al] c ca]calcalcalcalc™alcalc aU ca] c"aU] c"al] ca
I zai 06e| +hd{ V%PQBT%‘TT? é:é’] gléfcaﬁvclé"jyéa] C ﬁe%]és cg%ec%‘]ecsg] g‘g}gjéégcea] caljc"alUc"a]c
a] ca] ca] ca] cajedpER] RELEEFE" alf e FRcIBPEHTEAF c aPRE c BPH| eovers,

I hD6e| +hd{20q| ghiXsttimalaea] 6al¢al cajvcaf calecahapd < ajiza] nay caimayc” al] ¢ a] caj

calcalcal]cal]c : cal calcalca] cal] ca2eFl 10% U& -1LIMLO% U
G O Sthion %ﬁiﬁ%wglo%%@fﬁ-lol@ i (i-,hol/p 0

U ()-y. MeX6! 1° LIHY6SORe( $2893 1G4 L8 U aRh9, o incorporate the

U&' ()-!" 10%JUéevice " OuRURERVNGId 111098 igtid) ox| A \d g4 form MIcH’' () - F7s10%
chw( )1 " L10% W&y (dr 'day- HOYDS&EL {diryl 4R% S& G- LhcdARKRERE (Bsd | #j noa jH 10

0% af3& Clampid, ' 12 L Qan QMNP otdeed A (Ao Q0% W& O) -

polymer which can then be injected in a molten state into
a cavity in the wooden object. The polymer then
solidifies, creating a solid device which fits tightly in
the cavity. Similarly, the pesticide in a molten polymer

30 may be spread on a surface or wooden object and allowed
to solidify, creating a device which surrounds a portion
of the wooden cbject as illustrated in FIG. 3.

For utility poles, as illustrated in FIG.s 2-5, it is

preferred to insert the device as a controlled release

35 device near the center of the pole so that the pesticide
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the opening into the pole must be sealed (not shown in
the drawings). Preferably, the seal utilized provides a
5 diffusion barrier for the pesticide. Since the cavity in
the wooden objects is often created by driiling a hole
therein, the devices of the present invention are often
tubular, as generally shown in FIG.s 2-4. The diameter
of the tubular device may be any diameter from thread
10 size to several feet, but is preferably from about 0.5
inch to about 2 inches. The length may be-any length but
is preferably a length that does not extend beyond the
wooden object. For a device inserted longitudinally in a
portion of a wooden pole to be placed below grade, it is
15 preferred that the length of the device approximately
match the distance of the wooden pole extending below
grade.

FIG. 2 illustrates an embodiment of this invention.

It illustrates the controlled releagse device 51 already
20 inserted near the top of the utility pole 12.

FIG. 3 shows the process of treating an already
existing utility pole 11. In this figure, the lower end
of the pole 11 is being drilled by a workman using drill
40. A collar 30 is set about the pole 11 to stabilize it

25 as the drill 40 is being pushed downwards into the pole
11. FIG. 4 illustrates the finished pole 11 of FIG. 3
with the controlled release device 50 inserted.

FIG. 5 illustrates the drilling operation of a new
utility pole 10. A drill 20 is used to.bore a hole 30 in

30 the pole 10 to provide a reservoir for the controlled
release device.

FIG. 6 shows railroad cross-ties 72, wherein it is
preferred to insert the controlled release device 52 near
the center of the tie 72. A preierred mode of

35 application includes a mechanism capable of movement on
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wood object. This embodiment provides immediate
protection for the wood. The embodiment maintains a
minimum effective level of pesticide at the surface of
the wood and, if in contact with the s0il, the
surrounding socil. Preferably, the concentration in part
by weight of the polymer ranges from about 50 to about
80, the concentration of the pesticide from about 50 to
about 80, more preferably from about 10 to about 30, and
the concentration of the binding carrier from about 10 to
about 20. By so loading the polymer, the minimum
effective level can be maintained for at least seven (7)
vears. However, it should be noted that these
concentrations can be wvaried by the user according to the
desired results,

FIG.s 7 and 8 describe a mode of providing external
contact. A coat 60 is applied to pole 12 in FIG. 7.
Similarly, a coat 61 is applied to the bottom of a
railroad cross-tie 70. These coats 60, 61 are applied in
order to protect the wood structures before the pesticide
inserted into the core can diffuse through the wood to
reach the outer surface of the wooden object. The coat
is able to provide an immediate minimum effective level
of pesticide. Depending upon the place of application,
this minimum effective level of pesticide can also be
instituted in the adjacent soil or structure. Both FIG.
7 and 8 show the wood (pele 11 or cross-tie 70) being in
intimate contact with the surface soil 71.

In another embodiment (FIG. 9) for providing external
contact, a protective outer layer of pesticide can be
applied by using a member 110 with reservoirs 120 to hold

7& () -
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The pesticide may permeate the wooden object by
several mechanisms. First, if a polar, water soluble,

10 pesticide is used and the wood contains enough moisture,
the pesticide is carried by the capillary action of the
wood structure. Second, the pesticide having vapor
pressure of about 1 mm Hg at 25°C diffuse relatively
quickly through the porous molecular wood structure

15 through gaseous diffusion. Such pesticides diffuse
through from the center to the periphery of a telephone
pole in about 4 to 6 months. The pesticides having vapor
pressure equal to or less than about 1 diffuse more
slowly, and those having vapor pressure cf less than

20 about 0.1 mm Hg do not effectively diffuse through the
wood.

As stated above, the controlled rslease device may be
positioned externally and/or intermnally in a variety of
locations with respect to the wooden structure. If

25 placed above ground level, the pesticide is carried
laterally and longitudinally by molecular and gaseous
diffusion and longitudinally by the capillary action of
the wood structure and moisture. If placed at or about
at ground level, a minimum effective level can alsoc be

30 maintained in the soil or surface surrounding the wood

structure.
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and tested to obtain their release rates (Table 1). The
devices were made as follows. All devices, except for

5 those employing S-113 urethane, were injection molded
into a thin sheet about 1/8 inch thick. The device
employing S-113 urethane was case, a method typically
used for thermoset polymers. All thermoplastics were
formulated using sufficient amount of carbon black to

10 carry pesticides. All thermoplastic polymers were
formulated with 10 percent pesticide, 3 or 7 percent
carbon black to absorb ligquid pesticide and 87 to 83
percent by weight of polymer. Specifically, devices made
from thermoplastic polymers and deltamethrin and

15 lambdacyhalothrin contained 3 percent of carbon black.
The devices made from the remaining pesticides and
thermoplastic polymers contained 7 percent of carbon
black.

The devices made from S-113 urethane (a thermoset

20 polymer) were made from a polymer mix containing 60% S-
113, 40% castor oil, and 5% of TIPA catalyst by weight.
The polymer mix comprised 90% of the total weight of the
device. The pesticide, deltamethrin, comprised the
remaining 10% of the device. No carbon black was used in

25 this device. The polymer/pesticide mixture was cast into
a 1/8 inch thick sheet and heated at about 60°C for about
40 to 60 minutes to cure the cast sheet.

One inch squares were then cut from the thin sheets

that were injection molded or cast, and the squares were

30 tested for release rates as shown in Table 1.
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Combinations
5 Pesticide Polymer Release Rate
Deltamethrin $-113 urethane 25.2 pg/cm2/day
Aromatic 80A 16.8 ug/cm2/day
pellethane 2102-80A 8.8 pg/cem2/day
pellethane 2102-55D 8.0 pg/cm2/day
10 Alipmtic PS-49-100 7.2 pg/cm2/day
Cypermethrin polyurethane 3100 0.4 ug/cm2/day
polyurethane 2200 0.7 ug/cm2/day
EVA 763 27.3 pg/cm2/day
Polyethylene MA 778-000|4.6 ug/cm2/day
15 Lambdacyhalothrin |polyurethane 3100 0.7 ug/cm2/day
polyurethane 2200 2.0 pg/cm2/day
EVA 763 20.6 pg/cm2/day
Polyethylene MA 778-000|5.2 ug/cm2/day
Tefluthrin polyurethane 3100 6.4 pug/cm2/day
20 polyurethane 2200 25.0 pg/cm2/day
EVA 763 40.4 pug/cm2/day
Polyethylene MA 778-000)|27.0 upg/cm2/day
Permethrin polyurethane 3100 1.4 pug/cm2/day
polyurethane 2200 1.3 pg/cm2/day
25 EVA 763 28.5 ug/cm2/day
Polyethylene MA 778-000|4.0 ug/cm2/day
Dichlorophen Polyethylene MA 778-000(6.2 ug/cm2/day
30 Example 2

Controlled release devices in the form of sheets are

made having 10 wt¥% pesticide,

10 wt% binding carrier and

80 wt¥ high density polyethylene (Polyethylene MA 778-000).
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Release rates are substantially decreased compared to
25 those in Tables 1 and 2 by an additional layer, for

example metallized Mylar or Saran that is added to
prevent photodegradation.

Example 3

A device having an inner part surrcunded by or
encapsulated by an outer part is constructed having an

30
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overall mass of about 100g. The inner part contains 60
wt% pesticide and 40 wt% binding carrier. The outer part
is high density polyethylene of a thickness of 120 mil.
Release rates are shown in Table 3.

5
Table 3 - Release Rate for Encapsulated Two-Part
Construction
10 Pesticide Release Rate [Longevity Longevity
(ug/cm?/day) (years) (years)
) @ 23 °C @ 23 °C @ 35 °C
Permethrin 16 68 38
Tefluthrin 31 35 18
Diazinon 28 39 24
Biphenyl 35 31 23
15 Dichlorophen 24 56 28

Example 4
A pellet is made having a mass of about 100g and a

20 surface area of about 150 cm?. The polymer is 70 wt% high
density polyethylene, with 20 wt% pesticide and 10 wt%
binding carrier. Release rates are shown in Table 4.
Comparing Table 4 to Table 3, it is evident that the
encapsulated two-part construction provides longer life

25 than the pellet.
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Table 4 - Release Rates From Pellet

Pesticide Release Rate Longevity Longevity
{(pg/cm?/day) (years) (years)
@ 23 °C @ 23 °C @ 35 °C
5 Permethrin 12 30 14
Tefluthrin 11 33 16
Diazinon 45 8.1 5.1
Biphenyl 16 22 11
Dichlorophen 11 33 16
10
EXAMPLE S

An experiment was conducted to demonstrate the effect
of a binding carrier on release rate. The biocactive
15 chemicals were tefluthrin and lambdacyhalothrin in an
amount of 5 wt%, the binding carrier was carbon black in
amounts of 0 wt% and 10 wt%, with the balance high
density polyethylene (MA 778-000). Release rates were
measured at 6 weeks after fabrication wherein samples
20 were wiped weekly to remove surface accumulation of
released bioactive chemical.
Results are shown in Table 5.

TABLE 5 - Release Rates for 0 wt% and 10 wt% Carbon Black

25 Biocactive Chemical | Carbon Black (wt%) |Release Rate
(ug/cm?/day)
tefluthrin 0] 3.13
tefluthrin 10 0.71
lambdacyhalothrin 0 1.78
" 10 0.81
30 " 20 0.61
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1. A bound friable mixture, comprising:
(a) at least one bioactive chemical; bound with
(b) a binding carrier.
2. The bound friable mixture as recited in claim 1, wherein the binding carrier is

selected from the group consisting of carbon black, activated carbon, alumina, hydroxyapatite,
silicoalumina and combinations thereof.

3. The bound friable mixture as recited in clam 1, further comprising a pre-polymer.

4, The bound friable mixture as recited in claim 3, wherein the pre-polymer is
polyethyiene.

5. The bound friable mixture as recited in claim 1, wherein the bioactive chemical is

in a liquid form during forming said friable mixture.

6. A controlled release device for deterring, repelling or killing pests comprising: the
bound friable mixture of claim 1 dispersed within a continuous polymeric matrix.

7. The controlled release device as recited in claim 6, wherein said bioactive
chemical comprises a pesticide selected from the group consisting of pyrethroid, isofenphos,
fenvalerate, water soluble bioactive chemicals, tefluthrin, permethrin, fenoxycarb, chlorpyrifos,
lambdacyhalothrin, resmethrin, deltamethrin, cypennethrin, cyphenothrin, cyfluthrin, and
combinations thereof

8. The controlled release device as recited in claim 6, wherein said bioactive
chemical comprises at least one fungicide.

9. The controlled release device as recited in claim 4, wherein said fungicide is
selected from the group consisting of tri-chloronitromethane, a mixture of methylisothiocyanate and
1-3 dichloropropane, sodium N-methyl dithiocarbomate, 2,3,5,6-tetracholoro-1,9-benzoquinone,
calcium cyanamide, biphenyl, copper naphthenate, dichlorphen, fentin hydroxide and combinations
thereof.

10. The controlled release device as recited in claim 6, wherein said binding carrier is
carbon black.

11. The controlled release device as recited in claim 6, wherein said polymer of said
polymeric matrix is hydrophobic.

12, The controlled release device as recited in claim 6, wherein the polymer of said
polymeric matrix is selected from the group consisting of low den51ty polyethylene, high density
polyethylene, vinyl acetate, urethane, polyester, silicone, neoprene, isoprene and combinations
thereof.
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13. The controlled release device as recited in claim 12, wherein the particles of said

bound friable mixture are enveloped within the polymeric matrix.

14, The controlled release device as recited in claim 11, wherein said polymeric matrix

is in the form of a rod, pellet, strip or sheet.

15. The controlled release device as recited in claim 6, wherein the polymeric matrix is

in the form of a sheet.

16. The controlled release device as recited in claim 15, wherein said controlled
release device further comprises a second sheet for retarding or preventing photodegradation of said

bioactive chemical.

17. The controlled release device as recited in claim 16, further comprising a third

sheet containing metallized Mylar, saran, or combinations thereof.

18. The controlled release device as recited in claim 17, wherein said bioactive
material comprises at least one pesticide selected from the group consisting of pyrethroid,
isofenphos, fenvalerate, water soluble bioactive chemicals, tefluthrin, permethrin, fenoxycarb,
chlorpyrifos, lambdacyhalothrin, resmethrin, deltamethrin, cypermethrin, cyphenothrin, cyfluthrin,

and combinations thereof.

19. The controlled release device as recited in claim 17, wherein said bioactive

chemical is lambdacyhalothrin.

20. The controlled release device as recited in claim 19, wherein the polymeric matrix

comprises low density polyethylene.

21 The controlled release device as recited in claim 6, wherein said bioactive
chemical comprises at least one pesticide having a vapor pressure greater than about 0.1 mm Hg at

25°C.

22, The controlled release device as recited in claim 6, wherein said polymer of said
polymeric matrix is in an amount from about 50 to about 90 parts by weight of said matrix and said
bioactive chemical releases from said matrix at a rate from about 0.4 pg/cm%day to about 40 ug

fcm*/day.

23. The controlled release device as recited in claim 14, wherein the polymer is in an
amount from about 50 to about 90 parts by weight of the matrix, the pesticide is in an amount from
about 5 to about 30 parts by weight of the matrix and the carrier is in an amount from about 10 to

about 20 parts by weight of the matrix.

24. A method of making a controlled release device useful for deterring, repelling, or

killing pests, said method having the following steps:

(a) forming a friable mixture comprising a binding carrier and at least one
bioactive chemical so as to bind said bioactive chemical to said carrier; and

(b) incorporating said bound particles of said carrier and said bioactive chemical
into a polymer to form a polymeric matrix containing said bound particles.
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25. The method of claim 24, wherein the step of incorporating comprises forming a
melt of the polymer and the bound particles of said friable mixture.

26. The method of claim 25, wherein the friable mixture includes the carrier, the
bioactive chemical and a prepolymer.

27. The method as recited in claim 24, wherein the bioactive chemical is in a liquid
form.

28. The method as recited in claim 27, wherein the bioactive chemical is a pesticide
selected from the group consisting of pyrethroid, isofenphos, fenvalerate, water soluble bioactive
chemicals, tefluthrin, permethrin, fenoxycarb, chlorpyrifos, lambdacyhalothrin, resmethrin,
deltamethrin, cypennethrin, cyphenothrin, cyfluthrin, and combinations thereof.

29. The method as recited in claim 24, wherein the bioactive chemical comprises
lambdacyhalothrin.
30. The method as recited in claim 25, wherein the bioactive chemical is a fungicide

selected from the group consisting of tri-chloronitromethane, a mixture of methylisothiocyanate and
1-3 dichloropropane, sodium N-methyl dithiocarbomate, 2,3,5,6-tetracholoro-1,9-benzoquinone,
calcium cyanamide, biphenyl, copper naphthenate, dichlorphen, fentin hydroxide, and combinations
thereof.

3. The method as recited in claim 25, wherein the bioactive chemical comprises a
fungicide selected from the group consisting of tri-chloronitromethane, a mixture of
methylisothiocyanate and 1-3 dichloropropane, sodium N-methyl dithiocarbomate, 2,3,5,6-
tetracholoro-1,9-benzoquinone, calcium cyanamide, biphenyl, copper naphthenate, dichlorphen,
fentin hydroxide, and combinations thereof and further comprises an insecticide selected from the
group consisting of pyrethroid, isofenphos, fenvalerate, water soluble bioactive chemicals, and
combinations thereof

32, The method as recited in claim 25, wherein the pesticide is in an amount from
about 5 to about 30 parts by weight of the polymeric matrix, the polymer is in an amount from
about 50 to about 90 parts by weight of the polymeric matrix and the binding carrier is in an amount
from about 10 to about 20 parts by weight of the polymeric matrix.

33. The method as recited in claim 27, wherein said polymer is a hydrophobic
polymer.

34, The method as recited in claim 27, wherein said polymer is selected from the
group consisting of low density polyethylene, high density polyethylene, vinyl acetate, urethane,
polyester, silicone, neoprene, isoprene and combinations thereof

335. The method as recited in claim 27, further comprising the step of forming said
matrix into a rod, pellet, strip or sheet.
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36. The method as recited in claim 27, wherein said bioactive chemical is a low vapor
pressure pesticide, wherein said low vapor pressure pesticide is combined with a high density pre-
polymer. .

37 The method as recited in claim 27, wherein said pre-polymer is selected from the
group consisting of high density polyethylene.

38. The method as recited in claim 27, wherein said bioactive chemical is a water
soluble fungicide.

39. The method as recited in claim 26, wherein said pre-polymer is selected from the

group consisting of urethane, polyester, low density polyethylene, and combinations thereof.

40 The method as recited in claim 26, wherein said pre-polymer is a low density
polyethylene

41. The method as recited in claim 27, further comprising the step of drying said
binding carrier prior to mixing with said bioactive chemical.

42. A method of preventing or retarding decay and deterioration of a wooden object
from wood attacking pests, comprising the steps of:
(@) making the controlled release device as recited in claim 24 with a release

rate of at least about 0.4 ug/cm?’day;
(b) creating a cavity in the wooden object;

(c) inserting the controlled release device into the cavity and closing the
cavity; and
G)) permitting at least one bioactive chemical to vaporize from a surface of

said controlled release
device and to diffuse into the molecular wood structure of the wooden object thereby creating an
exclusion zone within the wooden object having a concentration of the bioactive chemical above a
minimum effective concentration preventing pest invasion into said exclusion zone.

43. A method of preventing the decay and deterioration of wooden objects in contact
with soil caused by the invasion of pests comprising the steps of:
(a) making a controlled release device as recited in claim 24;
(b) placing the controlled release device proximate the wooden object, the

concentration of the bioactive chemical being sufficient to provide a predetermined release rate
through said polymer and sufficient to provide a minimal effective level to prevent pest intrusion
for a predetermined period of time.

44, The method as recited in claim 43, wherein the controlled release device releases
bioactive chemical at an initially high rate and a lower, steady state rate thereafter.
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1"10% (& ()47. The method as recited in claim 43, wherein the polymer is selected from the group
consisting of thermoset polymers, thermoplastic polymers, elastomeric polymers, and copolymers
thereof.

48. The method as recited in claim 43, wherein the controlled release device is placed
within said wooden object.

49, The method as recited in claim 43, wherein the controlled release device is placed
on an exterior surface of said wooden object.

50. The method as recited in claim 43, wherein the controlled release device is placed
in physical contact with said wooden object.

51 The method as recited in claim 43, wherein said bioactive chemical comprises a
fungicide selected from the group consisting of tri-chloronitromethane, a mixture of
methylisothiocyanate and 1-3 dichloropropane, sodium N-methyl dithiocarbomate, 2,3,5,6-
tetracholoro-1,9-benzoquinone, calcium cyanamide, biphenyl, copper naphthenate, dichlorphen,
fentin hydroxide and combinations thereof.

52. The method as recited in claim 51, further comprising an insecticide selected from
the group consisting of pyrethroid, isofenphos, fenvalerate, water soluble bioactive chemicals,
tefluthrin, pennethrin, fenoxycarb, chlorpyrifos, lambdacyhalothrin, resmethrin, deltamethrin,
cypermethrin, cyphenothrin, cyfluthrin, and combinations thereof.

53. A multi-layer controlled release device for deterring, repelling or killing pests
which approach or come in contact with said device, said device comprising a polymeric sheet
comprising:

@) a pesticide;

(b) a carrier, the pesticide being bound to the carrier to form a carrier
bound pesticide so as to modify a release rate of the pesticide from
the controlled release device; and

(c) a thermoplastic, hydrophobic polymer enveloping said carrier.
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the carrier is selected from the group consisting of carbon black, activated carbon, alumina,
hydroxyapatite, silicoalumina and combinations thereof;, and

the thermoplastic, hydrophobic polymer is selected from the group consisting of low
density polyethylene, high density polyethylene, vinyl acetate, urethane, polyester, silicone,

neoprene, isoprene and combinations thereof.

55. The multilayer device as recited in claim 54, wherein the controlled release device
includes:

at least one additional sheet for retarding or preventing photodegradation of said pesticide; and

at least one additional sheet containing metallized Mylar, saran, or combinations thereof.



