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; EFGHe3e4DM: p6T4' 1 4 AUG 20i ?2 WD 99141983 PGIT/ US98/ 03261 FI ELD OF THE

| NVENTI ON 10 The present invention relates to barriers for prq\/gnavqlgm?od
pest (e. g. termte and boring insect) access to wooden structures he
| ong-t er m pwobegabsson of wooden structures.- Mre parti culaansysosed rel ates
to a conposition and net hod which creates and maintains an 15 excl usi on
zone for insect pests such as termtes, ants and other boring insects. As
used herein, the term "bioactive" neans stinmulating an organism usually in
a negative way up to and including death for purposes of a deterrent.

20
BACKGROUND OF THE | NVENTI ON Wbod which is in contact with conﬂmmmm :
i n wooden buil ding construction and wood which is in contact mﬂ {l’ﬂm
for exanple fence po fill ) ajlroad cross-ties and weggeh
supportg) can be str%lm '_QB’\E?”PJ@T&%E&ﬁ of termtes, ants and
ot her bdring insects. Insectic rE AP abl e to protect wood from the
action of such pests. 30 In wooden buil ding construction, wood in contact
with concrete may be structurally degraded by action of one ox nore wood
pests including but not |imiEed OP THE rINMvesTI@Nt S and ot her boring insects.
Present methods of preventing or retarding the advance of insects includes
35 fum,gation ere| W tLr e d and an insecticide
rel easelg thereﬂ%_E%Eg%%grﬁe%yéégggét%ﬁéﬁ%ng?%Jﬁ%c ugléﬁecol ogi cal and human
heal th con®Ep¥RAHgg wopd pest” (cg0BR 4520914 13 NICTREAYE) 03261 -2 wel | as
the |inmtedctese tnwbbdehestfruricgaas for titlef Longtdzn pedusamdm _
concentr at bendidiERklotinie! MBIE Pre Rhibongh iunseehicd des qare ef fective

agai nst the S action o I 9 insects, t insecticides nust be

r epeat ed| y “SppPS Ed 5t aPﬁt%?%dswg_chf?‘fﬁﬁtﬁsf B0 PRAASERORS Few nonths or a
year td5renrseinsifdneegbheefort finsesecpestsiesichr as appinigdsbyantwensel ves in
suf fici ent agaasdridry bboikkg BideRtki verndualedahpesind e tefR, they pose 10

ecol ogi cal “égt\g’%ﬁ:rit%,, Fgg[%(# {Eﬁwgti&?%%ggﬁﬁ'ﬂhsﬂgﬂ?aﬁ?q odors, soil

| eachi ng an fatili e 1 Nsect| ernoie, éven the greatest
amount s of PPEREMS ¥RdelP difhIaed 1Byl edindgk SedblR tRs AusRPEeHithien a rel ativel y
short tinedanerreesd to be reapplied. 15 A further disadvantage of
conventphonal application methods is that the concentration of bioactive
ingredients resulting froma. sipale _application of insecticide starts out
wel | above the m ni mum | g&FGifg‘%sggr gg#ofw@fq%éeltei veness, but decreases
rapidly and 20 within a relatively short period of tinme drops below the

m ni mal eff ectiose WY&l NLGASE8AYadtd WwiRhNtahdrétNakhbgras i@ this end, a

nunber  of %88 éH lﬂ%ﬁdggé égg%cruction and wood which is in contact

25 with 80il for example fence posts, utility poles,

railroad crossgs-ties and wooden supports, can be
structurally degraded by the action of termites, ants and
other boring insects. Insecticides are available to
protect wood from the action of such pests.

30 In wooden building construction, wood in contact with
concrete may be structurally degraded by action of one or
more wood pests including but not limited to termites,
ants and other boring insects. Present methods of
preventing or retarding the advance of insects includes

35 fumigation wherein the entire structure may be sealed and
an insecticide released therein. Disadvantages of this
method include ecological and human health concerns as
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controll ed rel ease of chem cals such as insecticides have been developed in
recent years. These methods enpl oy 25 pol ymer matrices and n‘ic"ldczmsuﬁ)ﬂﬂg to
rel ease insecticide. Cardarelli U S. Patent 4,400,374 discloses the use of
pol yner natwoegsassjeneral |y made o. pol yet hyl ene) pol ypr offéR¥%32¢¢ hy| ene
vinyl acetate, polyam de, 30 polystyrene, polyvinyl acetate, or

pol yuret hane to control the rel ease ofg 4 nsecticides such as the insecticide
comercially avail abl e under the tradenanme Dursban. The pol yner matrices
disclosed in U S. Patent 4,400,374, incorporate porosigen and a porosity
reduci ng ~1 4 AUG ?002 WD 991d1983 PCT/ US98I 03261 -3 agent whi ch upon
contact wtkeddids mheslimired tameagneblistrenfumbdgamntisdi ssol ves the matri x.

Simlarly, %E@%%Atilyurgdug@é an cén§9,&§a@qoﬁeL tSSrli@ angabyner rel ease

matri x which can be conposed of 5 polyam de, polyurethane) polyethyl ene,
pol ypr opyl ed88*p3t yst yrenes and ocher pol ymers. The control rel ease
mechani sm wor ksAlithogghbimsdtcirides ree Edfest gen dgringltetbe a herbicide in a

noi st enyi r QRREHY oAl SBOVAY 3G8e0ts | henLahdakel diadeihadspls the 10
necessity of suffl(%_lﬁent {l’DI%t ure Eo,_glﬁésoc!:v? t he \r;gtr?. Pgrl ods of
dryness, whirFBE3XiEdPRE tH2 34 F8°6F 'The Gt FPR, 2 wotl $4¥&s0oPt®in a decrease
in the inseéelcherthsonEent YeRY &9 FRBRED\RIFecHVei ngftfaccess to the insects.

| n addi ti oninkbericidgevaty afplilkd bptthemdelvear imbderfArdeht dependent upon

i Sture COBlent ;) R Adgi e WLSBYE: U SerRabent k35 <383 pogehes the use

of a controlle ease nechanismftor insecti gl des 1 nclu g car bamat es,
0

or ganot HPopRGSpPEI ) SBREEFRPNISPRTL BR3L s BRROFINRZEFFFgani cs and
synt heti ¢ 2Qnpyeaddntopbders . Theileleaskimecn@nivetatoliy ofsthehydr ophobi c

barrier mMONQEBL-OANRIY SHYFEAGTRRE] OLvaRtindl oSLyf&fte ddunegbbpation with a
nononer sel ected from

o0m one or re._unsaturat npno- or, di.-carboxylic acids.
Anot her r ef éPéﬁE‘él,leﬁéké?pf}%afEﬁ‘f‘s%ﬂ?&azgiﬁl%tediw 8e® a process for
t he prepar atredatfeliynsbert ct idvgpangnneepara bel veaphied.nsecti ci de, net honyl,
is used 50 contx GurkReLCdSsaViagbagd (G kecaveAbBGEN. a@RLEestén agri cul tural

crops. Met h%wk%éss i%i gﬁ%vt&g&_ gﬁi’j‘gﬁggl'gg’g‘ff;|°§%b°§€tiw yam des, urethanes

and epoxi es fo rovid i resr insecticidal activity. A second
Toc r pat entngepdientgt gaeukcing f99m a$inglgs@ppPliratie® OF sl ow rel ease
i nsecti ci de iAsetoxapeusesrhavutgwall osleowd thet hbmirhuns evelinded by a cover

of allaromalgessilef ¢S8! LPKEL RANKYE CBud NekkBases rapidly and

20 within a relatively short period of time drops below the
minimal effective level necessary to maintain a barrier.

To this end, a number of techniques for the
controlled release of chemicals such as insecticides have
been developed in recent years. These methods employ

25 polymer matrices and microcapsules to release
insecticide.

Cardarelli U.S. Patent 4,400,374 discloses the use of
polymer matrices generally made oI polyethylene,
polypropylene, ethylene vinyl acetate, polyamide,

30 polystyrene, polyvinyl acetate, or polyurethane to
control the release of insecticides such as the
insecticide commercially available under the tradename
Dursban. The polymer matrices disclosed in U.S. Patent
4,400,374, incorporate porosigen and a porosity reducing



7

f -
i 1 4 AUG -?nn~ WO 99/ 41983 -4 PCTI US98103261 arrangenent discl, se(L:L BI S
patent, nethonyl is used to protect vegetables, field crops and 4 JUG 200
crops. A sixth reference, Young et al. U S. Patent 4, 198%2#88/%%@0' oses the
use of inse¥Oi%#d8s such as 5 Dursban in a controlled re rix

conpri sing an organopol ysil oxane, a hydrol yzable silane and a hydrol yzabl e
organic titanium Additionally, Young-%t al. U S. Patent 4,160, 335

di scl oses a node of dispersing insect control substances 10 by appl yi ng
stripes to sheets of cellophane. The insect control substance which can

i nclude Dursban is placed in a polynmer as well. Another nethod is described
in an Austraddent phiemtuphld BogRaal/Wwith kil icisparenty darhexmepssdescri bed
two 15 sheetéiwqfroalnaﬁﬁi@lgy@wasffﬁnmgky rolls. The upper face of the

| ower sheet and ahrclwer ;‘;ESE éjlf% t%esupp %hgre%%gr% dr aEgF ast respective

coating roIIers (eg thrin) in a
vol atil e sol&Re/mt PPéYTt“h‘é Ifeé@é§eo¥‘a‘f1fﬂéc é‘ﬁéé scaffl'lbe eoapeePL@Lf aces of the

sheets are hyclyghidé pgeilyeirebiianas olyethglamist peepptaffleassi ve rol | ers.
The coated and Qtessecl oid8ehar ALk UndR! CQHLQ niLyfqugdat i ons, or

pl aced arou ants to vent termte a sadvant ages of
this product™esidnisn “{R)J]?sn&F‘uﬂg ’}atz"S’nsE%e‘P En®eTBFigEN ffer pernits rapid
escape of theleaati aghexdridifde) ibhe mwosti agvironmenhtintegral to the sheets

thereby perm tth”@léﬁﬁ)ta?x'ﬁagéféﬁ’sﬂ@ &Q&Qf@ﬂlﬂ R@tﬁg@@tl% apd limting the
effective, life. Coate %%é&gul es have a bsorbed onto a 30 matri x

such as H ayPe8fdsthér® AT ghsEL Fl?ﬁ( SFB Y fsTReh TR TRt ps slow the
rel ease rat eexdiody ¢bHsbamesss eVebbeexresding ddeovéfe okdet period of at
nmost a few weakSx, Avblimuglesulle pi i Drdedrbaswan dheclose-dikadese of an 3~

nsecticl o dASAnPRIELer ke BOIRL oIS REe i hoRNE,202 VO
ref erences tBaERIERERr &S SRNGRY hiaft éﬁ%trﬂ?éré?‘ bscﬁﬁ)‘-laé’tlél #néf fective

excl usi ol¥ zcolepehndsht ngpseweiatuyeasententnore. It is desirable to create a
zone SO as to0 PE{VEH; 3Ry, C&Q&?& P shebyest hh$3¥‘09§'3 tlehUhEEr Ehnd i nsects

capabl e of danmagi_ng such ctu A reliabl usi on ,zone IS necessary
to protect %§tgu‘f:?’1ﬁ &Fg ‘?ﬁﬁj?e&?aﬂsr‘?’e%gﬁbé?%?ﬁﬁlﬁl Sgreater than

one year. including carbamates, organothlophosphates,
organophosphates, perchlorinated organics and synthetic
20 pyrethroids. The release mechanism comprises a
hydrophobic barrier monomer namely styrene and/or methyl
styrene in combination with a monomer selected from one
or more unsaturated mono- or di-carboxylic acids.

Another reference, Tocker U.S. Patent 4,282,209

25 discusses a process for the preparation of insecticide-
polymer particles. The insecticide, methomyl, is used to
control insects which attack a tobacco, cotton or
agricultural crops. Methomyl is dissolved with polymers
such as polyamides, urethanes and epoxies to provide

30 extended residual insecticidal activity.

A second Tocker patent, U.S. Patent 4,235,872,
discloses the use of slow-release insecticide
microcapsules having a core of methomyl surrounded by a
cover of allaromatic, uncrosslinked polyurea. 1In the
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Therefore, in view of the above, it is an object of 10 this inVﬁngiK&;to
provide a zone of insecticide to protect wooden structures. Suc o] 70
consisting of a long termlow volatility barrier and a high volatility
short term W98 to protect soil. It is a further objebt"SPAHl's
invention to maintain 15 an exclusion zone for relatively great |engths of
time of about 10 to 20 years. SUMVARY4GF THE | NVENTI ON 20 The present
invention is a wood pest barrier having a lifetinme that is effective over
the life of the structure. The lifetinme is achieved by binding the
pesticide within the polyner natrix thereby substantially preventing

rel ease of tarxrapgeneny désFiessd He pbiyrmatents BeRbemyl iy usedathi eved by
m xi'ng the paskteet deeghcablascafielar caspa aurgulti abbgs M x prior to placing
t he bound friab esﬂéé?@%@é%c{ehe TolpYyi-l; aqatﬁigg. 1%Faee Qarri er may be

suppl enented with A ronal 1a g‘%'qv'm adi Ng” but Not” linmited to scrim
mesh, sheet ,4'3@8aﬁﬂ1'c@r+ﬁFﬁa§?%r%‘et Hee f .irpretagédes orah Rayers) may
contain @ sex@adapeit iacicdattdidied seléssamrax dohpeiLnig @anpared to the
pesticide i rbxlggﬁop@f}@iqlbxahg, %ggxgh%’ﬂrzaf & §§§9§}9 pestd cide may be

permtted tq_L r easeblf romthe itironal layers) for enhanced short term
prot ect i on. YIOLyZaRle BTIREF TP EYT 41983 PCTNSOA/ 03261 -6 The barri er
and/ or addi ti onddditdpersl}y arkeungdet \dl.h UaSpoPyrert %ol166t8385from t he group

colnsi sting ofisthesd®p a@taiﬁcopc&fmes&fﬁng fl@fs@@%?&oﬂ@it'&hl”@&gstﬁh@;éix O_rrgri c t

pol ymers,.anqd_copo] yner s t her eaqf . i ncor potat | e, 5 insecticides into
the pol yier ga,y ?ﬁ%i\y’ﬁ’sgegﬁrtl: %sqg?ocgﬁxﬁ ?hog &egiongré%Secﬁzft 183%R" a rate that
they will cowencnek supsisanes fwuichy eansingrideaRussoan rigp@lagadsitior insects
capabl e of damBljter seoeeslructures for a prolonged period of time while at
the same time ”ﬂf&th%'r”hggh&p i%“hgégf‘%tdhﬁﬁngﬂﬁﬁs%faiHEn‘MaL@é the barrier
to prevent insect penetratlon thFough the barrier. Accorting to one aspect

of this i nv@ﬁ’t‘?bﬁ?f“t-"r{é’ﬂ-e i $n Fifd@i BReeRt pdibgrer 2 - degghiidedsF¥em wherei n the
pestici dé i sheetuscod plakeicadrawer fasm asupplydrdiiabl erbmd xppédhe 15 sheeting

with the bouyndef 6f alllee 16WEr | shdeheBnd! @tLd MBI fAcdddeheShpHYeL Ur e to
provide a barri er thadlt wood_ pests_do etrat |£| onal |ayer may
S

she are rawn %?t respect n\Pet & 1 re eAnS %gld
provi de means Sfor % ow and relatrrve écgﬁ tant ?Iéll erase 3F"the vol atile
i nsecti ci de 3PR1Yrletoatdngr ebtResaipade | €& JzoRBTBRYAN HE 80 barrier itself
in the soil valauile adlwedt Std WieUEf@ced e RBkYBRESES NClTHEE cbhesdopl asti ¢
pol ymer t her.aps I a 9;@{' r opol yners
t her eof Szgndrk?ﬁggi%ée:@lt%l %Fg‘%e"s%g%r ?ges t%gogg‘rznxgg %%ﬁaﬁ\sﬁgébl gll?%rgs known as
pyret hri ns. PEEWRRE FAPRGSEBVRFGLARFS aspdi@ CBRtERI 3nd RF@FEREN, an- excl usi on
zone is creahedtdyard deidguaierebulldimn floeadat henswasteplatedct ure to be
proz eclt fda H}le,uﬁ&téfefﬂs?Erhgﬁa&sfeby%%}@rmd%gwﬁﬁy SN Cauoablt e of 20
controll ed rel ease .0 e_lnsecticide. e carrier ste intains a
st eady and @"ngg‘{ﬁ/teag@ n@&ntFat ip5ﬁfi‘6‘ftiﬁ@e@?fcéﬁ’%e“?%}/‘ﬁ‘?eﬁg‘g[ usi on zone for
great | édgt Beverangerwt Actayeyr Pgrostancamicr easpeetobhithehicoakim@ntion, a
pel I et conprandi NY) axHROLYEEInANG noSetidey@e t6 PROVEMIRA St eheremte and
mai ntain an %gH%HH(ﬁJ YILEQPCENA RN 3R LASCERIGI A nOr ants, termites
and ot her vv(?q ori , .

limiting the effective life.

Coated granules have a pesticide absorbed onto a
30 matrix such as clay and then coated with cross-linked

resins which helps slow the release rate. Clay loses or

releases pesticide over a short period of at most a few

weeks.

Although the prior art does disclose the use of an

35 insecticide incorporated into a polymer matrix as
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"I 4.AUG 2012 WO 99141983 PCTNS98/ 03261 insects in an exclusion zone for
the wooden structure. The pellet is placed near a wooden strucfuf eAlilp 00eat
the soil in order to shield the wooden structure fromterntes, ants and
other boringdas®éis. The pellet can 5 be placed near thBEYI®ER%re by a
variety of neans. Additionally, the pellet can be enbedded in a board or
even included in a foam In preferred-gnbodi nents the pol yners include

t her nopl astic polynmers, thernoset polyners) elastoneric polynmers as well as
copolynmers 10 thereof and the insecticide are pyrethrins. According to

anot her aspect of this invention, an exclusion zone is created by injecting
a hot nelt pebyresilediireledss afeetsonidma bédthel eafear-dews ceeLapri ses one

or nore pyretiLi BseANnt B ML IHTRRahSe L SCLERLAL 1@0%{59&9&@% consi sting
of thernopl aStIf %&errrer erl ast omner i cﬁﬁgp/rrers and copolyners thereof.
Accor di ng t o®FGtt FSpBcIXSTR: Agve BRoA, % SFErat &F e*%ri ven

control | ed rekedsablderpcereatie augete tep wsovpderevante ol usomrmatones. 20
Accor di ngst OpapRtdiercRSRESE richuse | MENHLOB:s tdpapart 6ol | ed rel ease

device is used to. fum gate structures, It .is,desirabl.e to place a barrier
or create a Z8MR9%E félgsos%’?%?}:é‘ﬁtesanyp‘crfbfﬁﬁg%ebeejf%ﬁ%hﬁo’g%dﬁ structure
and i nsects Bapessaryofodarelpdtgveaehseuatures ebor merisdexef usimen zone is
necessary tosfipetftdialQ9dgséddert Uhes oy yexiended periods of tinme. In a

further aspect of,the,plesent ;LOVERtIAN .3,Di Oh A90ShhYoRAlWTRE having a |ow

vol atili t§ i nsect] ci Sg,prow ing.a | ow re?egse rate of 1nsecticide is
conbi ned 190 WRtH PIRLIGRNT (RFVLBRtLT 3By REr 1IRRATIGi9entP e vol atil e
insecticide poopeaviwtedanrstraitugeexcligihorozenensilseingoo,ain view of the
above, it is1gngoiRCoRf véIUSilibyeniiARt Qn@w\ﬁ%@. %b@é{iﬁ&, of
insecticide t ol ot ect . wooden structures. .. i W 99/41983 1 AUG 2002
PCTIU8981032§%° t term barriexr to protect soil.

It is a further object of this invention to maintain

15 an exclusion zone for relatively great lengths of time of

about 10 to 20 years.
SUMMARY OF THE INVENTION

20 The present invention is a wood pest barrier having a
lifetime that is effective over the life of the
structure. The lifetime is achieved by binding the
pesticide within the polymer matrix thereby substantially
preventing release of the pesticide from the polymer.

25 Binding may be achieved by mixing the pesticide with a
carrier as a bound friable mix prior to placing the bound
friable mix within the polymer matrix.

The barrier may be supplemented with additional
layer(s) including but not limited to scrim, mesh, sheet,

30 and combinations thereof. The additional layer(s) may
contain a second pesticide that is the same or different
compared to the pesticide in the barrier. In addition,
the second pesticide may be permitted to release from the
additional layer(s) for enhanced short term protection.
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$ It is a further object of the present invention to provide a barrier
and an excl usi on zone having of a long termlow volatility barrfi ér A6 082
high volatility short termbarrier to protect adjacent sgi is a
fu?t her obj ®%88% his invention to maintain a barrier f%‘fr#’lgsg?ﬂgtg%lvel y great
| engths of tire or about 10 to 20 years. The present invention, together
with attendant objects and advantages,6will be best understood with 10
reference to the detailed description belowread in conjunction with the
acconpanyi ng drawi ng. BRI EF DESCRI PTION OF THE DRAWNGS 15 FIG 1
illustrates a first enbodi ment of the invention, conprising spun-bonded

pol yneri c sheer Fhg))Paxivdes prdisix addieienddoAdeer ht)xareemade pelsther and

i nsectici de,a WaRieen ddl@ciiedt fifsn AhepakyiEconBdst L Es ci de is bonded in
spots to { NG ROPPIIG SBBekhIGL Fhebhbhed JhlHSLL AlasBoageend enbodi ment
of the invention, conpriSing spun-bon ed p@ly, ric seheetl ng, and a physi cal
nel t - bonded RALYPEFR H SOPYREPEEhFleR8eE | BYANCHRITACARENERST xt ure of

pol ynmer &nd inseeci¢ideaie insobtinelgebliymess | i ghes iheetti-igielsy omhi e 25 sheeti ng.

FIG 3 illusihatgs Aeifddssly 4B f j hengphpdi .of .the invention
shown in Fl stG;S.ml Sgﬁtd‘?;ztl?and th%hclgué?génn%g%ﬁigr eat Ceic}mé%téﬁlguerel ease of

i nsectici de."EP& L¥&t RSt BXXLLAIEEoRT TRRANLERDY ARG ABSBRESfirst 30 and
second enbodiapahis @f damegingermddbstroceyrest §cana axcllosged zone. FIG 5

i1lustrates gardiBir & nBiRReWhole Us RAet Baneiadi RBM s i@finghe i nvention shown

in FIGS and:2 . t] Cl Us| 40 L1 ~ AUG ~?2~~~~ WD 99/ 41983
PCTN598/ ](9|326?f%-f§)"%%a dgﬂgfsggg‘%&acfn%s 'ng'{uhrll %%?eﬁ%’éﬂ’ierﬁeﬁlp BFYf"i nvention, is
the form of iseFkiPRASSEAL LeRt FREQUSR. tRe RaxFipFt ustrates a =ourth embodi nent
of the inventi oRccamiinhetdosne aispact | @f tdfiki Pneividai, Othede HG 8

11 ustrat es g fRA0ETa Holh@Rld Nl eBXEHShONNZO0M, hNdeL b aiPOM! MENt of

the invention sho I n G 6., Fl I1Tlustrates a manher of using the
enbodi nent df° ?’HB“ e o iR EHgN 3°h 2 FPeandy bea]E}%éﬁlé"anTéﬁcl usi on

15 sheeting with the bound friable mix is then placed near a
wooden structure to provide a barrier that wood pests do
not penetrate. An additional layer may provide means for
a slow and relatively constant release of the volatile
insecticide in order to create a barrier zone beyond the

20 barrier itself in the soil around a wood strdcture. The
polymers include thermoplastic polymers, thermoset
polymers, elastomeric polymers as well as copolymers
thereof and the insecticide comprises the family of
insecticides known as pyrethrins.

25 According to another aspect of this invention, an
exclusion zone is created by placing an extrusion neaxr
the wooden structure to be protected. The extrusion has
a polymeric delivery system capable of controlled release
of the insecticide. The carrier system maintains a

30 steady and effective concentration of insecticide in the
exclusion zone for great lengths of time.

According to another aspect of this invention, a
pellet comprising a polymer and insecticide is provided
to create and maintain an equilibrium concentration of

35 insecticide for ants, termites and other wood boring
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10zone. FI G 10i | | ustr at esanot her enbodi nrent of theinvention in the form of
pel l ets wherein the pellets arebeing inserted into theground nefr§ aAU@iqgmn
structure. FIG 11lillustratesa cross-sectional view of pelletsl5placed on
asur f ace. FIV® 2§14 ust r at est he appl i cation of pelle~s topgﬁ’yﬁ’@f“&l‘bst ructure
utilizing foamFI G 13illustratesa cross-sectional view of

aconcret efoundation after foam has beén applied. 20FI G 14illustratespellets
set on a board.FI G 15illustratesa board containing pellets beingappliedtoa
concrete foundation. FI G 16illustratesa hot-nelt

injection.FIG 17il |l ustratesthe spacing of the

hot - nel t 25i rijngrets oin RANGex8iL$imy Zanesfoplthg Voedemtstaycturment

bl ocks. FI G I%iel bysidmntiesplaeee mfarapphyddish Bkvgscde ftemegabe waent bl ocks.

FIG 20 shovgsoi:il g_gy ‘} 2RP&Y ]tlés tgg &Q&e%é%%?{fétéo i-nvention. FIG 21

shows repel I'ency of "East ern_subterianean | m tes. eFlf(Efmzz shows repel |l ency
of Fornosan t$IBLERT af@&s BBEMRENES bPgbing ingegtaG The7 PenbRboFar1 983 |
PCT/ US981503 21 p1i8eDinbAkL ER: DRESGRRERTE Gby |14 vAgsebe st meund.t hat there is a

St gni fcant Je0ueLion of hoseoin:canable Qb daURyiNg agdgsiruct ures 5 when

a barrier alone or Jn conbination W an excl usion zone of 1nsecticide is
mai nt ai ned fOERgFRRUdeENGENR B i iR PR eifeTedi $RAAMEHREI RE such
structures. padyeses Ugicdndgongermpdagohe grdymags a therioseent anmount of

chem cal aggpfiyherdetahstardaic Igo1iherPrL£568011 Ay &IY¥do2hmed the chemi cal
agent i §aan jnsecti mfg and égcetw.f ggna are in g%:t S especi ally boring

i nsects, for ex Iaéll Fi PR AnG dht 35 RYES ( Jffb to the present invention,
the insectici deh¢epnddng £ anasder| @speqtdoér thts raveaséanst rasin a control | ed
rel ease deviexe1GoigH izonagis Pda#dr beinjectlhg sy sitmmenk! [ast for at |east
6 years. A %%Q%QH‘?Q“&SL?QSE ,Lq%wcgg%%g]gleerdsr%ge% RaLatus that results in

controlled ststai ned rel ease o ioactive chemcal to its surface

and from it SOIEFESRS NSt BT NWF PYTREFRE S EFRURTS RRALYERENHFe soil. The 20
appar at U presaliedesd £xoet hbd dxourconhsbétieny pél easmmopllashécchem cal into the

sur roundi Ng RV PNMENLe ohBL: dGQH1GRe£8! AP CSpbIGRAL ¢hdeeat. @ high rate
initially and a e_t herea el ease profile assures

| ower,, ste [ at fter. This
that the WoodenA%%ﬁm%&Pgb'é%g%sthﬁfo?%%?cet& |°%1 %hezgr}vgflgf'?ﬁ}m y short period of
time and th&emPsupSERUEALVED PRHERLAGD tTReeFSAI Atk et égei veed &eel only the
amount of i nseoidcivie RREESSHSY doftesepl ace the degraded insecticide is

rel casedy Thi s kel anaoPLel il edi Lol ahes POl ANtiglnelyh ! QEEental and

heal t h probl ens o t reat ment, : reduces the cost of the treatnent.
The appar at FEFEPEIRE FRZERSE SITFENHRNESSShIEY EFRIPAtFe SEPPSFMTST
constructi on amdissddsidaptadentplekteextlsamadlerebemardasesachons swmter. The

control | ed &l @asg ARMHCEnP! CidRs BeRdn kRe ML BBk ULE hdY el easing
the Lnseptl(gﬂ%%cégtégsg% esgkldéﬁgg%%gas&LEﬂs&%ﬁcé&%é%.toA%reate a zone having
t he "m ni nmal
25 exclusion zone is necessary to protect wood structures
for extended periods of time.
In a further aspect of the present invention a high
density polymer having a low volatility insecticide
providing a low release rate of insecticide is combined
30 with a low density (soft) polymer having a more volatile
insecticide to provide a reliable exclusion zone.
Therefore, in view of the above, it is an object of
this invention to provide a barrier of insecticide to

protect wooden structures.
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i nsecticide necessary to prevent insect intrusion. As used |n1t4h|AﬂG 2002
speci fication and the appended clainms, the term "nini rral 5%63 bye level”

i s defined ™AW the |evel of insecticide needed in the & 2one to pr event
insects fromentering the zone, the specific |evel depends on the specific
insect and the specific insecticide. \§en placed adjacent to a foundation
or bel owgrade structural portion, the exclusion zone is created in the
soil near the apparatus. 10 When pl aced between a non-wood structural
portion and an attached wood structural portion, the exclusion zone is
created at the LAt &f fadacbEEReeP) 1qte OfoRBRURNESSAE- LRYSHEAPRPER ti on and t he
att ached woogiratidec k Ubautx iEar tandnanTebelmseﬁt:tdhedaavLusged>ﬂ a poggerred

embodi ment s shahulobaidiSy BRKHIANTRR! 2! nfBOLBELL LN 08RG, aPPT Oved

insecticides to EIH or repel term ring insects. The

i nsectici de WHITLR3FELRT e':soerﬂrloﬁeﬁ}:e?é@ﬁcéatf%‘?lhse in the present invention
are pyrethrins, IEnk$ aifugther| abfrdtn of| eindmldaykat bihrtdonma@geaiyf | ut hrin and

del tamet hring HatrrWeU fohMARve PP RGRINEEShD Y £t hOse tkhbbed in the art
t hat ot her {J S%t %ée i nsecticides such as isofenphos, fenval erate,
r

cypernethrin, #4° ‘and nat ur al pyrethrin can al so be used. These are
avail able from ahﬁuwfféen@f ipyaneiei.akogetheyumies stkdrdastDow, Mobay, |Cl)
Vel si col  andodi¥etkeapdcddwritaged, CRITLI Bat bos: andleﬂﬁeé‘dd ciigas, or one or

more i nSeeti lASRaLD E9TNACEAT M LALALISL; i QAT dgnedi ent s such as

fungicides is also I n accqr hi's |n on irst controlled.
rel ease enmbctRTHERCESPD t'Heh ﬁ\?@nPFB?WPalné'ngl%“f%ﬂed i n FI G 1, utilizes a
pol ymeric-carrier apparatus for the controlled release of insecticide to

generate an excl usi on zgpeer BESRTPPENRIR THE BHAWREsSPUN- bonded pol yneri c
sheeting 20, 3~ and a physical nelt-bonded m xture of polynmer and r'14

AUG ?A71 ' WD 99141983 PCTNS98/ 03261 -12 insec~icide (shown as spots 21 in
Figs. 1 Bnd 3-5FIGThe idustbaheec fokgheenedimentiofy t2® can be either a

woven or nonim&emoheuéﬂgﬁzl%&ngt sﬁ@ﬂb@ﬁdad%&mw@ shaetingdusty textil es
can be obtai neq1fro a acturers sucgn as Reemay, Exxon

nuf
Fi bers and ylsﬁga ers Br e%ierarEl‘%”:e thePd l«3""te| | €°1s woven or non-woven
pol ypr opyl en’e“seFﬁécbé?eré‘re"ieﬁnt Rie rﬁéixttuﬁen‘éf%cP%VS@F’araé’dcan conpri se any
nunber of thrswepliastie dpdopdedsintdm@tsnset tipolppipnsyiclGhekadtmneri c

pol ymer sp@r copekyes altln%&gatesTmeésh&cetmlaén&hsaf pakymers depends upon
the desired rele %erate he conpat i, bi i with. insecticide

and upon envitomrEREal “CERdiSTEn & fo\ﬁgﬁéo‘?&é’%‘ﬁﬁbfgqé%&lﬁgt 4t ending to

limt the sgbggwﬁﬁcgh|@plt bonded mixture of polymer and
insecticide, wherein the mixture of polymer and

insecticide is bonded in stripes to the polymeric
25 sheeting.

FIG. 3 illustrates a first manner of using the
embodiments of the invention shown in FIGS. 1 and 2 and
the exclusion zone created by the release of insecticide.

FIG. 4 illustrates a second manner of using the first

30 and second embodiments of the invention to create an
exclusion zone.

FIG. 5 illustrates a third manner of using the
embodiments of the invention shown in FIGS. 1 and 2
creating an exclusion zcne.
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15 invention, the foll ow ng polyners"can be used: high density .

pol yet hyl ene, | ow density pol yet hyl ene, vinyl acetate, uret hane" deﬁegﬁfBr,
sant oprene,w?)i9L/Ll§§)_’ne, or neoprene. However, the preferregaabhsd¥enis are high
density and T'ow density pol yet hyl ene. Al though the 20 above-nenti oned

i nsecticides can be used for best results, the insecticide should ideally
conprise chlorpyrifos. The m xture of” 9bt)l ymer and insecticide may be pl aced
on the spun-bonded pol yneric sheeting in spots. These 25 spots shoul d be
spaced so as to adequately naintain the amount of insecticide above the
mnimal effective |level in _an exclusion zone,, The n.nimal effective |evel
is the | east anbufit %fl]i]Tﬁ"?éEf‘F%?oaetﬁéégeﬁ“‘t?cﬁhg‘e%ng s*%s to prevent

i ntrusi on byinvesgdps, Spdthe ZorinnoflaG8ylindnidcad 3GtBusien pref erably about
0.5 to 1.5 cent et ef Sillusdrab®t &f Foandh adMddiQelct &f ke centineters in

hei ght. The size _and shape of. the spot i depend on the user's

pref erence ahd E5A°be f%%%oer gaﬁnoofhae fjig %:%Ifﬁper?ﬁcltgflggorby t he buyer. The
spots 21 tan beF38.cHrikluggrates i Monseti ¢h ke tipacihgxsiusher spots ~ 4
A~~ ~~~ 12 ' YD Us4 2988 EHbISABANE 2F1 tha 3ipreaftdioabkioweiimg Figom about 1.5
to 4 centineters from adjacent spots. It will be recognized by those
skilled in the art that other configurations of spots can al so be used
dependi ng on t h&XHar i HUSET2PHT i & JGRBAT %é‘SBnFnEE%t‘?“lﬁc’d‘ém?’é'F easi ng

pol ymeri ¢ shektthes ipvaceitbmeaowor imrRIGnd 7t e cweadenastexmliugient 0 create an
excl usi ofg zogs, Py the controlled rel ease of insecticide. A second
controlled rele epbodinent _of the_invention also utilizes a

pol ymeric-carri gisde{?\/’g‘&s’fﬁagﬁ%taélﬁltbﬁ ?Wéj%é'glﬁf‘?o? &8 el ease of

i nsectici de twigRtionndnspitnfiosmdedl Redilerer veezside thagPPblasfdase physi cal

mel t - bonded paiquiasettedlinrer thedgtdimdcheat de wobden pot yuetiire . sheeti ng 20
as in the first ogdj ei - = WOV pr opyl ene
upon which is 1§§Egngjéﬁq%ésggﬁ§/€|§caal&gg%t%{%ﬁ%@ &mp%%\rl&e% ?gﬁggm%ﬁyas stripes
22 in FI® 2§lacsdnPRaR| $Hrfase-pol ymers and insecticide described above with
respect to the FiIGstizndddismeatesreyheahppl mtisadofrpelliessenboali nent

described i n.dhiSraecti-@burEnae M X3 ide rebmpol ymer and insecticide of the
second 20 enbodi ggnt Ty, alternativel e un- bonded pol yneric
r utier ¥

b | aced.on, s
sheeting using & WhSEERES U Eﬁgﬁfb%c&é‘ofla%t‘r’ﬁ)"gs, & g., as shown in
FIG 2. The sendnsss fourndatisn aboexr fragehasneassy aprlhedght, and about 5 to
15 centipeters apeltia QuiiugRlhyed hRl3ktspos houl Boked 25 pl aced about 10
centimeters apaie 4519 desilabl ¢ gkl Deslinhpes,ohauldybe,gonfigured in
such an arrangenent S0 @S to permit a steady sta Roncentration of
i nsectici de *PP4ifE ERCPUIHEFEEENEOWIYAEACRN initial burst of insecticide.
After the strip&sGares apilusedates theoBompbt vimdeictigheet, the sheet is

placed on or neakgt he; WOodeR rat £41GiHY 8pheiRe JF eheched fd1@m i nsects.
Bi ndi ng |l er, and/or carriers may al so be included in all of the

enbodi mefits B2 Ye*PRvention. The inclusion of the binding filler and/or
carrier pernitsF3§.gteatldussmrates 2 plugniweigatiing Fement dilpelisrel ease . ate

FIG. 19 illustrates a mode of applying plugs to
fumigate cement blocks.
FIG. 20 shows a layered apparatus of the present
30 invention.
FIG. 21 shows repellency of Eastern subterranean
termites.
FIG. 22 shows repellency oi Formosan subterranean
termites.
35
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rel ease rate fox a given anount of pesticide. The binding car r‘l 6rAUEnZﬂ§?the
pesticide. Binding carriers found to bind the pesticide ar bon
based carri &P3¥ ?8’8 exanmpl e carbon bl ack) activated 5 car#ggﬁjsﬁﬁﬁ

conbi nations thereof: It is believed that alum na, silicoal um nate)

hydr oxyapatite and combi nations thered-may be conparable to carbon for

bi ndi ng bi oactive chem cals. When a carbon based carrier is utilized, the
first 10 step is to insure dryness of the carbon followed by m xing the
insecticide in a liquid formw. th the carbon. Only sufficient carbon bl ack
(filler) is used to produce aPEfTﬁI&EPeD?ﬁQFtIﬁFéONThe term"friable" neans
substantially dry or non-sticky flowable particles. 15 Certain pesticides

may have to be fte@ata%dbE@naﬁm&NQhét:'tMéj lfsoar@l&il@ﬂ:hﬂw d insecticide
adheres or ds fo the.extr ene| ﬁ_ll‘ gg surface ar eaq i the finely divided

carbon bl ack aﬁﬁtltcf'u m X ﬁ"re%tsl 5 Qamaﬁc%? o1 A PR pol ynmer.

- Pol yner s Swhiven a5 igsedl ppe ePrc&Fleﬁm-‘Z{ﬂaeFﬁﬁP-l Eh‘il‘r R &#éllasm yet hyl ene,
pol ypr opyl e&%neC@qurw&ltim.d@rl§D|nﬁﬁdﬁaﬂxf1ed)q|oy'e§hyitﬁﬂ%ngﬂﬁsp@ﬁ ypropyl ene, -

- pol ybutyl eng, %QLX”‘éﬁﬁou‘?ﬁ'lX mls,gl ,st%(aggulaé§st Xpene-acrylonitrile,

aromatic or -unsat urate esters urethanes, silicones, or any ot her
25 suit abl e SF6FYFEIS z&necbﬁo?y?ﬁéﬁeshﬁﬂé?%ﬁ SUFRACESH GMOPRE R i ci de mi xture
in the firskhanicslecgrtitenbodktmenitfaufar |Ustthensestdnti deyventiagar bon i s not

used) 1§t h%ﬂe”&ﬁ‘é?rﬁdéﬂlt qu@@ psolamn&hseeeféﬁreaaha mlmhﬁahgf@ in ei~her
the nolten, gowder 0 his m urels bonded to the

pol ymeri ¢ sHESEFTR). eﬁpﬁct"%gih qsrtmgngnﬁﬁ‘é%shd toRpB §eBME%%e i nventi on,
t he pol yner aaddantssecthicspyding conshe- boesrnt dovereiqiol $heric sheeting.
Anot her nodengécbiiidend st Ae1d1 ¢ W ©a0ti@olHabrang r&iebasacﬂdﬁi de to the

poLymer | ¢ SHEhL NS PLe LU U 1 el dnfG 3 %MD 41983, PCTNSO8I 03261

-15|nject|onm) 1&34
"t hr oughSi njs¥eteBvindl drfg" f°*?rrﬂ"t efafift rye@rsi's injected froma heat ed
nozzl e t hrough A qoatenldledbrerdsentevicardederdhe ol epparatuer i al fl ows

through the ‘PEP éesdmeanpémglqeangnass&qlauqb&lf@léa@et Be gl d. Wile the
nolten materi,a

ected, the_porou ir to escape, but
it also ret §’1ﬁ§c‘f’n"ee rﬁﬁ“‘?‘é #Ta"s% nFd & g erﬁ?f’flllts Fuﬁggcecool ed. A
di fferent némnhocda cﬁum@ﬁhggtmﬁ,ﬂwm_xlfereewpéel §@&k- 10h&nd i nsecticide to
the pol ymeria@p&hﬁﬁlsj REFoviddy Plrathed Boftddmedoll&d el e@kepof WHr and

i nsecti ci deé:?quo gj_ %%%%bgﬁge&m‘%qghéoféﬁe‘%%hggs | foy hﬁe@lé% ure is nelted,

it nmust be to coo cure an use erelnafter, "a
mel ted mixt GeeedteHdnpestighde AF |an§é8P|E‘?ftfe ini§izliYed#€d2t o i ndi cate hat
the pol yner loweej tdteyadyelried whrexmateady iThisheeleags profage. The

i nsectici de jmay &l S&J&e cE! &&%&{ )%geaa' BEbnied aréééertreu $g! ytion, depending

onits [tin ol nt "mel t ed ur e d |nsect|C|de can
al so Cogsalﬁe%aglvely short perloéno time an L t, s sequent

reaching the minimum effective level only the amount of
insecticide necessary to replace the degraded insecticide
is released. This release profile diminishes potential
environmental and health problems of the treatment and
30 reduces the cost of the treatment. The apparatus release
rate is dependent only upon the apparatus construction
and is independent of external elements such as water.
The controlled release device provides a near to mid-
term solution by releasing the insecticide into the soil

35 at a desired rate to create a zone having the “minimal
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20 carbon or other additives which do no_ _t nelt-but flow w t -Ays-zqqgt he
mel ted pol yner/insecticide mass. The first and second enbodi ne

i nvention swoud/degrovi de rel ease rates sufficient to nai '?ﬁTé‘l’sﬂa’%?ﬁ“effectl ve
i nsecticide concentration in the exclusion zone 25 to kill or repel insects
but at sufficiently slowrates to mai.njain an effective concentration for
an extended period of tinme. Overall, a preferred conposition for the first
and second enbodi ments of the invention conprises fromabout 30 70 to 95
parts by weight of carrier polyner, fromabout 0 to 15 parts by wei ght of
carbon, and éffprabauiedellv0o80inaetsidiaenpegdésHy itaspeévdiide. The design

consi derat i opys, o, Lhercand O 590'3_&.2 SAPERUSVLEES MRALY  B0CRIlING O such

factors as user prétference an eogr ap I ONS. e Steady state
rel ease rat e*rRffended glagys.-tep W@QT%P%‘S#’EWQ%%’FO%%V £6 t he pol yneric
delivery sysiefiinefi tbhessarnt wheelboel nehtinsatt eridehaekededial ther st of

i nsecticigle g£an ke BPéxFErﬁ:' nedebot Abod %%%terﬁngye@f{é zBne & B rier to insects
such as ants and .t rium concentration of 5 this

equl L]
enbodi nent c%ﬁf’ce“géf:l g]‘bee éi&Pﬁmﬁﬁd°’?ot%€ngh‘Le LS PEERFF AMESE of each user.
Optional | y, spercidibodnsratticidhownWhen fEilgsedladjameptcoapri se a
pesti ci de-i nﬂﬁ.fn\diaelﬂ&nS$E€Hel6Q0§r§£l@V§9ru%HQPaﬁSpcﬁ:th6ha| theed foil. The

rretallizedfm tr.ud heet_, of ol LT |slamnatedto one
side of the s on ed‘%e l%ngrgle%gg eetimn thg f‘%lgr S %3 crtattuﬁé fl ow of

i nsectici®e. Wmenr pleged wéepnéntm@quqﬁ’e%r%@mah ﬁ?éﬁ’e‘?‘brﬁqu ag barrier of
a pest - i nperattathedhesdd wrenecural bosrud ohd flié aldcqusian QforIé’IG.sbl oactive

chem cal or pasti.gi ?? id un@egaabg%gmeeheehé Shdll-368 trar% jpol yner and
exhi bits substanti a o release_o~t bi oactive ¢ em ca ubstantially

no rel ease iR°TEPPNBEC &% 3FERETER YR Ité‘égt‘frr‘?&npﬁrilgbg/crn-/ day,
preferably | essThham@cxl@@deﬂjgumndlapremermstnbpdsﬁmbIsyxo}xléss t han

_0.05 ~ 15~ a7/, dgﬂnmm&neamﬁlw@éﬁtl%ﬁcw% govil ease rate of-. 0.0
or bel ow det ecta terred upon

"sniffing" of"® E?‘ﬁf‘%?ﬁ R kéﬁ'go?yn% eerSroc?%Jet %d a&éfeﬁﬁr? q}eﬁe presence of
t he pest 25 WWUFHW%U Fhecheppeeticidei veieh s @reﬁmtlbar rier is nuch
| onger than prdfarter £y tuseaihi gherpfﬁee_asemra{tﬁ,onlvafeover a flaw or tear

in the polyr@ycr \g?_lu_ﬁpe ir@ﬁ%?% ”EeEﬂ;tx-Lﬁ?«k"l ' nj cal . Hence, two

or nore yers erre to malntalnaSO
conpl et e&gar?‘ff&“ hrARt 3 &e EﬁﬁthV\k%l dIﬁeY’th]t LWEXFT orP%ol e in one | ayer
but a pest wmdcxdnheedpasShasseebhliled igubbeqmhtthant orlmed ayer. It may

further be desid-abl-eé {9sddcacedaspseteds \igof@d‘gﬁ{o&, Eerverer e scrim on
one or both gyirpde%egﬁrf‘n,bafarerﬁngE:hrfﬂearm& %a@vgag py%aertlhrgn can also
be used. These are available from a number of commercial

25 sources such as Dow, Mobay, ICI, Velsicol and FMC
respectively. A combination of insecticides, or one or
more insecticides in combination with other bicactive
ingredients such as fungicides is also in accord with
this invention.

30 A first controlled release embodiment of the
invention, is illustrated in FIG. 1, utilizes a
polymeric-carrier apparatus for the controlled release of
insecticide to generate an exclusion zone. The
emtodiment comprises spun-bonded polymeric sheeting 20,

35 and a physical melt-bonded mixture of polymer and
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" WD 99141983 PCT/ C1S98I1 03261 -17 Once nmade, the polyneri c-(;arr'hﬁél
delivery systens of the first and second enbodi nents are pl aded rli0he
structure desired to be protected frominsects. Figs. 35;; te various
appl i cati on¥%P*EF her the spotted 5 or striped sheet e%%%%’&{zg of the
invention. The Fig. 1 configuration is shown in Figs. 3-5, but it is
understood that the Fig. 2 configuratildn, or other configurations can work
as well. In Fig. 3, the polyneric-carrier delivery systeml is 10 pl aced
under and al ongside a concrete foundation 23 of a wooden structure 100

creating an exclusion zone 10 to protect the structure fromtermtes, ants
and ot her boMSSCimectShOVR 35 FPFS Rhelpdiigser fcaBArii®r dB8hevery system
2 is 15 pl acesinuhoisded mwilynetin adhaweihgr 2@ 4ans behe 88hér pOWeRenpat i o,

si dewal k) Oroﬂjﬂgﬁ_rw@vé??%%%ﬂiequqakgﬁnb%)%zip%gyﬁggigmﬂ%@l..StrUCture 101 to

provi de an exclusion zone 10. In Fig. 5 neric-carrier delivery
system3 is %ﬁcécéﬁx%’vl&s 578 Bh Ctrlffé‘l&ef}egr?i’f % REMRBRcPRt e foundation 20 23
of a wooden manufieciHrers02uchAas (Redory, t BexonvFoblens' and 'Phiditpsn 25 of the

stru?:lture t ibekeat @ﬁ'fegéﬁi%lﬁitﬂfé ﬁ:@&@i%‘ﬁn% hek et didieNioveh the invention
is illustrat i 1,0S. and 7. This enbodi ment pertains to extrusions,
such as ext rpgjggap?s%:yl%ﬁﬁ'e cylinders 26 and extruded 25 flexible flat strips
27 shown respectThe/ @) YPaxr Fyydhes mgh g -Fondgd mdutyieg  @ary cofppbig/ mer s whi ch
can be cl assirfyl ednbett @£f @Hertsslatktidbgo Dy anhbemesdd ipergmedFhe groups

| ncl ude jherdingtastic PhYIELS od NBLERORL PUNIELS, ChaSt oreriC pol yirer s

and copol yner N r oups above. By way of exanple, sone
pol yners whieHeEaiPheusss Promative EBERIYy MBSt AR edeHixgd density

pol yet hyl eneelease daarsi,t yhpotgmptdnilbé ety BLALhei pylymeeetwebttd, ur et hane,

pol yester, SaRtep{@NR a%il LSO &nv1SBRNEME 1ARDHROL Yo&SOP! @Fe,afher pref erred
i nsecticide ddmo1d ax d4 AgG. 2~é‘q.n , X\D ?QI A}:lr% 3 PgTI U\%%B/ 3%6 -18

chl orpyri f os af"ﬂﬁougrh PR TRERINS 581 HM  MBed3D &&3h%be used. A
filler ney dinyenbioraddds. fellavider popredes Hsnybpaveed: iigh ranging from
about 5 to Henmity ipmhertiyléndl amt denshiyt palgeeRybéey altiiyabout 5 10
mllimeters Jo.diameLer boL, t LU s R0Kag! AL O ARV ELY Of

insecticide into the exclusion Zone. Flat. strips’shou 5 e erably have a

t hi ckness of**PPBISbodO¥EVeDr &hf PrRARTES PRAY™EX i R Mé8hf r om about 5 to
15 m | 1i met glegsity andodevedensiimuipd lpetimditerd .t hAltidmidh tBecyl i nders and

flat striops sgR0e hferiasihdhedhd &uiReHelheay ey LBEa CRNMIMIRNS encountered by
user. results, the insecticide should ideally comprise
chlorpyrifos.
The mixture of polymer and insecticide may be placed
on the spun-bonded polymeric sheeting in spots. These
25 spots should be spaced so as to adequately maintain the
amount of insecticide above the minimal effective level
in an exclusion zone. The minimal effective level is the
least amount of insecticide needed in a zone so as to
prevent intrusion by insects. Spots 21 in FIGS. 1 and 3-
30 5 are preferably about 0.5 to 1.5 centimeters in
diameter, and about 0.5 to 1.5 centimeters in height.
The size and shape of the spots will depend upon the
user’s preference and can be tailored to the job
contemplated by the buyer. The spots 21 can be
35 configured in rows with the spacing of the spots
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Overall) in order to maintain an equilibriumconcentration of pesticide in
t he exclusion zone for an extended period of tine, the corrp05|{)|4oﬂU§f7mm S
15, enbodi mept of the invention, should co~:prise from alRulysdfhsie about 95
parts by wel§R¥4'¥ polv:~er, fromabout O tc about 30 parts wei ght of
carbon) and from about 5 to about 30 parts by weight of pesticide. The
conposition of the extrusion can, howdder, be tailored to the 20 specific
needs of the user. It is estimated that the exclusion zone can be

mai nt ai ned for a | east 6 years for a cylinder and |ikew se for flat
strips. The ext ns, can he S|t|oned|navar|et 05|t|onsto
create excl uBf bﬂgsbe:ﬁgg rg ?l?cﬂ'btt ratek® 75 %nﬁéﬁﬁg?r%f T%8i ng t he
extrusi on shadirdentFEpRtS. (mewullrhﬂe'eﬁbemiﬂ@bwytnMrsS‘CQBEégre pl aced

bet ween the gongieeherfonmdakhep a&fi@ﬁéaabsnymdgaoegréarpm%é pef the
structure. The Jal exi bI e cyI i ng iﬁ%lg ease Ji.ns ctl Ci d,ﬁ_éeat a controlled
rate to creat®hTeBRATRT SR ¥ ﬁepar A3 BB EEGE 18R t iR configuration is
that flexd bl tnsaptiindde srdeagangbeolimesdd eery is steerd we@rt Rat has af ready
been built. &Sdldndaehy,wddtisn BRROCturEOoSEosde tadne ekt Bxd {Ure zoyki nders can be
pl aced vertlg}glgh)é %ggprgﬁ%ﬁggggggs@%fogggégg dgchorizontally. As will be

recogni zed 3~ b£ ose he art he “ext naj ons may rave . WO
~4 SdERs

99141983 ' 1 SRS UH FOPETRSLA 7326358 19FROHBENE (9% &e shapes and be
placed in anymauittiabl 2lpositildresepgrdymgripararttier pdelivaudyar use
cont enpl gj edgy drieh f8r'éﬂél%foh€§:8§l@d %ﬂ@géeoc;f Li%'s@gti@fdef lexible flat strip
extrusi on shownln gg ?%Eygﬁ lexihle flat strips 27 create an
excl usi on zoﬁ%"pmﬁsbggn@p‘fﬂ -RoBRgeH R Taf %{I1 HBirGEPde% 1 Foncrete foundati on
23" and t he prexaiealpeelt dienggd pixtune gtf—pq:bmgreanérhm#dce:mcbﬂe flat strips
2|7I can al sg Bree moagr@@lry@rdﬂeeahhg 20 QIYShdend Axalsk Eﬂn&{hn@ﬂﬁodhﬂsnt hnO]E |
illustrate Wi_ng e t the fl at
b4 d 'E%e% 8'& o ﬁonAﬁ:ﬁJ ﬁéﬁg%é%ﬂgﬁgk %éclr?‘%ﬁ{l% i2

stri PS i s considered ei ng inventi on
control | &Y riepnsdedeche ?W cheee cbgﬁldaflslalwr@oﬁ%ﬂ%rﬂ% ftéI&HF%ved by
usi ng pel | et 32 a1 FlIIGus2y at dmihatby t hkeepbbarantisd shosertirifiegs. 10-13.

fThfl pel | s/t 1§e§cQJIB|EaS§§o&0|wX'EErreé;§é%d CthCtgle ﬁ&%tpéﬂ&{tﬂ@% gkyo includes a
iller. Various po s. ca in e can conpri se
pol ymers of Tgi?r °§ué§?% E’Sngﬁ? Rl 5?71%1?’?%%1 éggE}&"sp t her noset
pol ymers, 20 el aggamqwepeﬁym%snesnanéomeﬁmpsd@ el adte. SPQ‘PIWTEr sel ection
from t heme f @hodiegt OhRs acieaeﬁdslmqnbé lgfeconshpei-addrdied Wi th the

pref or abl e PELIR:BeLACALLNEE iy i eéu%y&b%emyéﬂem%ggow densi ty

pol yet hyl ene- rnsect conpri‘ses tefluthrinm, 25
but t he fol | ¥%WiRGSi n8etii anéE%%nlfalFé& b2 usBE: SEERThAfoS$anf BRval erat e,
cyper net hri nabqer netent imered dnhkeighyr, eahdiaigutFsr coptd mal results, a

carrier sucheds iGRERRR. aan 2| éﬁt%rl@ceam@gﬁ@sl Bhfutd e xture. The

Ilet 3 t tr te f t ended
beri o of {1 FEAdoR BPHST A% SBCEABTTEH AR"Bkci ukh af JORE<S. CBBhpost L1 on f or

such a pel I ethm@@dede$ oshauld hai perfigueredoin asw@nenmrltmes@ht is from
about 70 to sbaiy c85p@akis byruedPhita@t BohydRratis@me@bout 0 to about 30

parts by weight. f =38l Pl boD BleAgke1 a3 3ohE OBAROYL P10 APYYLS0 parts by
wei ght of |nsecet
1ns=c\:1c1de After the stripes are applied to the

30 polymeric sheet, the sheet is placed on or near the
wooden structure to be protected from insects.

Binding filler and/or carriers may also be included
in all of the embodiments of the invention. The
inclusion of the binding filler and/or carrier permits

35 greater amounts of insecticide for a given release rate
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i ~1 ~ 4 ~U6 2002 WD 99/41983 -20 PCTN598103261 U timately, the
conpositions of the pellet depend upon user preference. The 613I4I A6 R be
any conveni ent size depending upon the ir_tended use, suc(j[;]l_ #3210 25
millimeter sWoYd%meter 5 (or width and thickness, if ref éﬁ%ﬂ r) by 2 to
20 centinmeters or nore in length. Furthernore, in order to fit specific
user needs, the dinension of the pelttts and the concentrations of the

i nsecticide can easily be adjusted. However, an exclusion zone can be

mai ntained 10 for at least 6 years. Additionally, pellets 31 have the
advant age that they can _be conveniently placed nost anywhere. The pellets
of this enb®d perPi%d a HEWPAVERH93SS BREe stowR Paver ggmoumt afpellet 31 is

i nserted negestivbdeen Thier hﬁ:]hdlttr&_; 2arrIée Bimdpekhetgesarsdildeustrated in Fig.

10 can be plagadyndal. @ cernnlq fy %uggaa'ﬁgugé'szlmgé hey.igan be pl aced

directly un d Struct ure (not as to permt the
creation of SR*PBReLATS GAFHLFTS nfé’rt f¥2 é"ﬁrE’Pf‘u]BHﬁke astivagedyc| ude
insects Capahlrbonf anthrmgbhgalibrsucheseetictltr és. bél gevelll thhows a

cross-secti %ﬁ%hlﬂae%mlcaahhﬁix&t%l hp§sshrbaehca Mfc%%lﬁgug’ﬁélets are
o.a W de var r.at es, eIIets

easily appli %1

sprayed 50 5%?538‘ cBHe et 8°§??{%ﬁfr éosf]ﬁbo@e%ﬁﬁ gﬁ |FFE§ ¥ ates
treating a 2hemicdbee by placing pellets 33 on preforned boards 300.

Pel lets 32 are vl i2¢a@bbR rasedl tageidd isUGHi Bbz&Di lkher seogerete via a

foam 41 S |steus§_r &d 10 Ei (?W&le?és Ihe Ipeeléa«%gﬂagglf ISt piNcorporated into
1

a foamin Tahner Known i n con alnlxgtheflne 30
pe' lets i sntlweﬁgs'@bﬁay@eesel%dq 1y at HiAEd SREB e diher 588521 via a
not ori zed spmiayesufffidienki gartdch $daak (HildireaVi de asq alepkbideceoati ng for

the surface. 'Eggapféln@t,&ufgg thﬁ.n3 rekgase- {hehNgegld cide to create a
protective ba rper protect_the g/ood fro 35 harnful insects.

For best resH an'H?ngfyogﬁ?’S?) |%°n SEicky £1lRuabs ~P~art\}6 §8 41983 - 21
PCTNS98/ 1332 &exrtaiprisdd cdfleporapihevhare by thepsed| to aabdevl 8 to use

silicone, pQ.'ﬂ&ﬁ&I:lef@rnOr rabyvidild aﬁgé@&ﬁld-ghadﬂ@fé§to§' Bdn@ancyary in size
dependi ng upen the fo h %knesrsf and_t eoqfe%hr egmeqlnc%ntrgtl on of
510

i nsecticide in Che Bxc Y ace axes v
carbon black and the mixture is cooled for incorporation
in the polymer. Polymers which may be used in a carbon

20 application are a polyethylene, polypropylene, copolymers
or blends of polyethylene and polypropylene, - - -
polybutylene, epoxy polymers, polyamides, acrylate-
styrene-acrylonitrile, aromatic or unsaturated
polyesters, polyurethanes, silicones, or any other

25 suitable polymers or copolymers thereof.

The carbon-insecticide mixture in the first and
second embodiments (or just insecticide, if carbon is not
used) is then mixed with the polymer, preferably
polyurethane, in either the molten, powder or liquid

30 stage. Next this mixture is bonded to the polymeric
sheeting. In the first and second embodiments of the
invention, the polymer and insecticide are melt-bonded to
the polymeric sheeting.

Another mode of bonding the mixture of polymer and

35 insecticide to the polymeric sheeting is by “through-
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5 zone. The thi ckness of the foamto be applied to a surface can vary
according to user's preference. The exclusio:~ zone can be mai ﬁ?ql nABg $rmo
at_least 6 years. In addition to being used as a carrier for insecticide)
t he foam alworuses cement and acts as an insul ator. 10PAVHFBhed board
wi th enbedded pellets 33 car. also be utilized as an enbodi nent of this
Jdnvention as illustrated in Fig. 14.. {fhi s board 300 can be nade of any type
of material which can suitably hold the pellets 33. Preferably, the board
is conprised of styrofoam 15 which is registered as a Dow trademark. The
board can be applied in any variety of fashions and can also work as an

i nsul ati ng deyéceionOneldbmgrer aoteaimuduwmawhodh 1is khbwst tmteee in Fig. 15,
where the bgagd 300 “\emt_rlau@@l lrﬁreét?’g‘rﬂnﬁ:l@JﬁQEd n@ﬁ%ﬁ  BaCOGNChS surface 42.

The enbedded 20 ets are réqularly spaced wt cl ng being

a
speci fi ed b§7n¥‘ﬁ"e"pet‘j'1e\?rr§§da BP=% é@FPB?rﬂé’ PPﬁo‘éﬁo‘t’%élanélnbodl ment as
shown in Fi gsto k6 madd.17The hwlcent natdm@dlr élees chdevgoetleomebi si ng t he

pol yner gat hhdeARitelsBEO6T drid A gaml@ﬁ ik hethe/ind18. hofhil tehe25 This
enbodi nment |sl€IeS|n_gned Lp I %emge needs of structures al rlela% in place. As

stated above Ter TatTixecarm OI’?SI‘ t':shee &y ° ?‘f’?lb F o0 above- naned

pol yner gro@ps. t%lWPanyb“tath atse h@%&ﬁetl?ﬁar‘f@ CPRASBRES Mng€3 can be
utilized. Howeyerre uhtis pt afsar abbbed0 to use high or |ow density

ol yet hyl ene wi,t thei r user, the
(F:)on)éent)r/ tions AOPI?E%P%&F ?“oeﬁéggu sthg’r?gé‘g&r%}é?ﬁek £ (ﬁ?jtpgig\tnpfcatl on shoul d

range frBm aPBUtnsrSTi6iaf0tR H5 PRIYRSHE paPSAREnT FFOIPH ing fo0 about 30
for the insselted déxture~of poAyielDR \WDs8Ot 1183 oRCThe 1588/-03261 - 22 and

from about Qoﬁ&@lg@qyméglé oghefelt&hﬁr/ CE kgl miShraPibmmd1dLsuliks. Fig. 16

shows hot nelt 50 ecte a s |ne40|nothe ground near a
concrete foi‘]ﬂﬁ%’?‘i oﬁﬁﬁ’:@gedrh ° 5 hc%/'é % Y s a wooden

structure 2Berefaftery ﬁd?%ltteﬁemswen@fbé@%@ﬁ Fh@ hot melt 50 whi ch has
al r eady 1beennéégEetiad i bé oidtendgaotmdindiraesaitaer ceabpstiymt isFi gs. 18 aad

19 illustrage,. }Fg}emtégge fofngﬁgah?e%gr }1% fﬂg&ﬁtsgag strgeiure 500. By 10

injecting or acin e control eas ViCc& in or near a structure
whi ch can bén?"tﬁﬁ‘{r d™aY 2l §5 S8 cPe Hi Stk Fef RS RefofR t hes IWF T ol | ed rel ease
devi ce can wsapaoricne thpeedind wm gas img ttihe stimgct uRe'méligrd 18 il |l ustrates

the use of ﬁimééft Eoiyﬂéﬂ%a ansdductivee 00 iBdecofclis bui | di ng bl ocks

(ol case Meu BBy S PRITE ML po"t s Brc & RBRE 700 17 ‘A benent < ab -

900. Once i hbernaddedt helyneny insegbi@ide magai gate the structure. 20

The first and second embodiments of the invention
should provide release rates sufficient to maintain an
effective insecticide concentration in the exclusion zone

25 to kill or repel insects but at sufficiently slow rates
to maintain an effective concentration for an extended
period of time.

Overall, a preferred composition for the first and
second embodiments of the invention comprises from about

30 70 to 95 parts by weight of carrier polymer, from about 0
to 15 parts by weight of carbon, and from about 5 to 30
parts by weight of insecticide. The design
considerations of the controlled release devices vary
according to such factors as user preference and

35 geographic conditions. The steady state release rate of



C QRRENT1LY PREFERRED EMBCDI MENT The currently preferred embodi ment of the
apparatus of the present invention as shown in FIG 20 conbineq & AUQ %02
poJ ymer 200 of medi um or high density polynmer 25 havi ng /Lﬁ\%\ﬂ

pressure i nY¥@&¥41843de with a second pol yner 202 of |ow densi Qnaw ng a nore
vol atile, vis higher vapor pressure, insecticide. H gh, nmediumand | ow
density are terns well known in the pPd@yner art referring to tre degree of
cross linking within a polyner. H gh 30 vapor pressure is defined as vapor
pressure in excess of about 1 mllipascal and preferably ranges from about
10 mllipascals to about 100 m|lipascals. Low vapor pressure is defined as
| ess than 1ERRIPOPASCAF GpblyeT 6YabEy qfakgese frwmeabediments nil | i pascal s
t o about 35a@tbér mHd iipascal Sbur'Elﬂeoflimetec{t(ilcyﬂercéw@)epﬁ\&iﬂfiih{éﬁ has a f WD

991 41983 - 24Pl LUSU10326da JackReS Sl b5 L9008 KO abon ) 32 Lo 1/

inch. The | ow_vapor, press I nsect 1 ci ger rrer% rin or

| anbdacyhal Bf‘ﬁr??le'Fﬁé - prEfUsveZd RBR ST lBFl‘t“ﬁeC‘Ficle%rﬁ 199 200 i s
sel ect ed5f r omianoupdpebytrethaasild e ghijdensdtyo peleyethyl ene and

pol ypr opyl eg?emﬂec %ggggdopcga)eﬁegsg{ﬁ is placed adjacent to and, preferably
attached to first referred that theflrst pol ymer

200 be wat er anc%? 9'888?1 ’rrpg’%r&%?% mel%ﬁcégo‘f‘?‘nemfl FPEE - pbTy MY 200 i s
preferably soupreite tahatis&t)ci@flb‘eeaviwsmsmesp(nptb@néed) #wucioragi ng to the
present invankkedllikzea fa‘;wl mbymefam(iemayobp d ah\/\@xﬁbl@dé@rts with one

sub- part,204, a_pergreabl I {g gnghéy . %@e;_hgont ai ning the | ow
vapor pressure I nSect er su

freabl e | ayer
havi ng no 1s°nﬁe%mlwaew %hﬂ%lﬂ?h@ilcrﬁ@rn’éabqlerq%yéhehggo fadvant age for
handl i ng of ipsemeidiideg or reduci ng exposure/contact of the installer with

the bioactive ohambeak: HifdiiBEE WAS Laysl,amy be. dor Lxampl e Wiar,

saran or safanax e secon | ow density pol yner,

preferably Qﬁrﬁ’ﬁﬁlpéné PERYTITRE ?a‘? sﬁ‘eﬂeGV\i"B%‘F%’I“t? B8EY2t hyl ene” or bl end
t her eof 15 Thérharle wikapE| ehe)rbmlagheve vapeorcpt ests pestipnsde twitide pl aced

within the sgepsl qaekyaRrid plAcRbewabidh & SMDHT& lahaP¥keibid d, for 25
exanpl e tefl UBQEA'{)L@(?IE%&? Péﬁ%a@gl yEe! eZ%logg 1ve clhr;_ thelf orm of pellets as

previ ously deser St an secon epI oyed with the
first pol ynErPEFRIET A1 PP THIAPE0hS afiq‘%ﬁlﬁéaﬁoﬁh J’&rJrGa‘F?‘-\e"'%"e“\‘:ond pol yner
scattered i Deshectsoi lo.80uadid¢éay, tdrefboabliatliess. chi e aref erably, the

second pgl y;rs/c@aays 4y %%tfﬁfé@é}fabqﬁ} OP&dL rEeé?l o€hd her woven or .
non- woven as n fange from touching but neot sealed to -
o T o P R o B, ch 3t aaarng. S LA Bk Poy sratblof® -
from about 2.850mibdelow dboertabl® iLhwits.A dorthig leabodamehe, made from t WO
991 41983 1 pédsfart0ALEEASDAUA326diffing” or “scratching” a

polymer surface and detecting the presence of the pest

25 harmful biocactive chemical. Life time of the barrier is
much longer than a barrier with a higher release rate.
Moreover, a flaw or tear in the polymer will be less
prone to “leak” biocactive chemical. Hence, two or more
layers of this embodiment may be preferred to maintain a

30 complete barrier. Multiple layers would permit a tear or
hole in cne layer but a pest would not pass a second or
subsequent untorn layer. It may further be desirable to
place a protective layer , for example scrim, on one or
both sides of a barrier layer to avoid tearing.
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-24 pol yet hyl ene, pol ypropyl ene, or polyester may be used as ,c,h‘ﬁ Ip} Wth
a first polyner 200 sheet and a second pol yner 202 open nesh, It eﬂﬁ QﬁZat us
of the conbiwr@;9i,49 ;0f the fist and second pol yners 200, gEgudssonéef erably 5
pl aced bel ow grade. The first polynmer sheet 200 is placed adjacent the
second pol ynmer 202 open nmesh with the first polynmer 200 sheet in contact or
near a foundation 43 and between the-fldundati on and the second pol ymer 202
open nesh. The mesh material nmay absorb bioactive 10 chem cal and
contribute to the reservoir of bioactive material. In operation, the first
pol ymer 200 mai nt ai ns physi cal / chem cal barrier against insect intrusion.
However) becaus&@6F Tﬁfge‘sl%lﬁ/ PRIEIGFL CoFT Fie Tt CRLE VY HEFeT8 250, very
little insecticifdestsand|serond enkedimencd dee plackdbheaxt chereate an
excl usi on zogﬁdﬂthbénd@é)mﬂd tbgbéi;szsdcfexeeaab@fdngerinlseaw.l | #iiggn. 3L n addition,
it is inposs tall. i fr. ri, ecause enetrations,
for exanple %I%@P%?E%?éaﬁ#lﬁ?ﬁn%%% ca&ﬁggiooa{)_eeégégg %)?e psﬁ)r?ggﬁ es or tears
during cohst?udtrdred RReRTICREPFLIMeHE SEcEhRl iyepReen 20XhesFégpl oyed to
create excl usiconfiguestivr Hisnshobevwirdaigsof3issbakl at iign t hereby preventing
i nsect acces&n-tet}rsgyggn {8 i-gRepigctd %gfg%ugﬂqoylrg;: rer 200. The first
25 t t

pol ymer 200, therefore has ree functtons: 1nsect barrier,
vapor / noi st U HBIRFREIORS 5Ty ¥a5h FaMeitér. The first pol ymer 200 is
desi gned to | astnaFigd edst the yekymerdedcarefesr dblyveny tsysaeu 1 nsexcess of 20

years. The sgeRRd pRddFtind?@2ch§sdasigrefcidtd #ohndicifpsk arygars and
preferably up about 10 second pol yner 202

%ﬁ%n structur ﬁﬁﬁs'régéf%p ghe t1e. that thgo E

i s depl et ed ‘BT Ro Fongel eff actT Ve AFafAst i W&l s The % FPst pol ymer 200
wi || have deRxfltegEdtlhe chiveiurat Fam Fernétems@dtenaeddtdede sufficien~ to
mai nt ai n t heogpiphushe&sczone. The fol | owi ng exanpl es are provided by way of

35 expl anati on. ch, e 2. n i 9141983 -25
~~ 4 AUG 200 Pd‘ﬁss%%'og‘ze%ngisﬁ?ﬁii'niég%%héa‘g%%‘egé%y?%ﬁgﬁgg% i%\ﬁsgs def i ned
by the apperRiéFed] WRIRE ERARPERUEES MEPBEF | Henticher® £ &FGEted to determ ne
t he rel ease patie, osiddwaaikpy ricf unded @adangmerat Esuhdatidre bensdeti ci de were

either 5 W %KY wbBadh %urieneadifiy {3 Rl YdPlan BRLEASR 3bas YE! €
determ ned for grlldeew ces, at SJ?C. Po_ggersreyig#uat ed included | ow nelt
1 SI

pol yet hyl ene, poturet RRReP RS “dpo%T o5 e °BbeET,? aifd a | ow nel t

pol yet hyl enedlvicgd Premeanss onothedtidest Rér phe COBEBRAPOSIAMGAtHON T he ‘
chl or pyr2d oszs Studi esoddrdistatietuthatozeXpas sindert BRé Mdoddaconposi tion of the -
chl orpyri fﬁépo‘?&?.}:lﬁr%j S t%"e”E@E@éMr%séb{‘SP O%Sﬁ Of  2RRY1Q%I PBLE! y 15 240C

t hus, polyner selection was restricted t rmulat1ons not requiring
excessi ve heat PROCEESISTGOLFTHHe of FREVIUERtEO8 kP W USFrRFRE ridsul ts from
t hese st udi esigsyérand ,7 .polTaaer emdimenbi peroainst ho céntanysyen$ os di d not
appealr to p}[ﬁfaﬁﬁ&;%ﬂiﬁ%ﬂ“ﬁ_ﬂ%k&%$?gﬁ@nh|@@éﬂﬁ?ﬁﬁat@:&:ﬁ!&iﬂlﬂoyed- The;I e was
sonme | oss. of _.p cal.integrity e pol yuret hane, yner _enpl oyed,
however , hefloxt\%?'ep%}aytrr\?%%%?gt%?rsShé’)?ﬁLl ??%eftﬁgev?'s’l"g&lel)éﬁég?ag%ion at 5DC.
Rel ease r at e&- rényé@equﬁﬁety of polymers which can be classified

into four broad subgroups can be utilized. The groups

(o)

include thermoplastic polymers, thermoset polymers,
elastomeric polymers and copolymers of the three groups
30 named above. By way of example, some polymers which can
be used from the four groups are: high density
polyethylene, low density polyethylene, EVA, vinyl
acetate, urethane, polyester, santoprene, silicone,
necprene and polyisoprene. The preferred insecticide is
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10 ~.g/cm-/da for the silicone rubber, to 0.3 ~Cg/cm=/da for 25 Epox

Using the data provided in Table 1, an estimted product Ion GG

approxi mated. Assuming a device wt. of 0.5 g, with 10%I9@90595F§ [y 50y of
chl orpyrif o¥Q%4¥hi | abl e for rel ease. Thus, for a pol yner system having 30
an area of 4 cnz, and a release rate of 1 ~cg/crrz/da there is sufficient
insecticide to Iast 30 years at el evatl®d tenperature. These cal cul ati ons
indicate that a variety of insecticidal products are possible. '~ 4 AUG
2002 WO 991 41983 PCTNS98/ 03261 -26 Table 1. Pol ymer Fornul ati ons and

Rel ease Rates for Candi date Systens Enpl oying Chlorpyrifos. Polyner C ass
Chl or pyr i f osclReirpaseffatad t@ongknthy dnsect it des/ dajcrBoeRplaparet hane52. 1t 1. 4

- Epoxy A5<0.da3 leCqpe810.133: 2k £tiaNal@d. 09. afgaaxy 8100 30. 110
PE+Wax101. 9+0. 3 Ie se rat esd%elrf%arrgd azy 50C. Mater hi bi

excessive cracklﬁ i°E &va é’rrpe?’atur “ENAL f S?u%f“‘tesg were al so
conduct ed wi %t 18 mlh*mﬁi(ﬂrfrréﬁ %Weéﬁ&"aéu‘f- MEkaRpe Eeraut 2kPeh 80% pure
pyrethrins 2 Reheasersnt 42 diadd@arrerpenyidedmad Jedddy 3cadabl e 2.

Pol F t t Empl
Pgr\ét ﬁ;l nolr n&%l?v'e?? of"n:.qwlg%lt?@§§e 25 hoX :Qlalegggﬁ ?or%’éoﬁtﬁg%t ”FO/(;)Y' ng

ass r rin
(~. g/ cns/ da) SCEEEX %ulfb pG%FBE%l}SHaﬁ’@oﬁe“iﬁk?fsEt% £ F1gmeeRane 410 15.7F7.1
Epoxy B 10 0:@@. hi3DitetReiscand 2 atigi-hperff fromdbatt 4DC NS rel ease rates

wer e hi gheSthflqumHESi@anqtanﬂoﬁéw}éxco%?xo@lﬂg pOWRSLaf Oatl BRQPOXi es.
Subst ant gqa %gﬁ_&gr?%a%rlr téiak_ e esasé%nr % were ep o#er‘lettertgd and
e

appropri nésd® e eva
varying conditions encountered by user.

Overall, in order to maintain an equilibrium
concentration of pesticide in the exclusion zone for an
extended period of time, the composition of this

15 embodiment of the invention, should comprise from about
70 to about 95 parts by weight of polymer, from about 0
tc about 30 parts weight of carbon, and from about 5 to
about 30 parts by weight of pesticide. The composition
of the extrusion can, however, be tailored to the

20 specific needs of the user. It is estimated that the
exclusion zone can be maintained for a: least 6 years for
a cylinder and likewise for flat strips.

The extrusions can be positioned in a variety of
positions to create exclusion zones. Fig. 8 illustrates

25 a manner of using the extrusion shown in Fig. 6. One or
more flexible cylinders 26 are placed between the
concrete foundation 23’ and the wooden portion 25’ of the
structure. The flexible cylinders 26 release insecticide
at a controlled rate to create an exclusion zone. An

30 advantage of this configuration is that flexible
cylinders 26 can be placed under a structure that has
already been built. Similarly, in a manner not shown,
the flexible cylinders can be placed vertically intec the
ground as opposed to horizontally. As will be recognized

35 Dby those skilled in the art, the extrusions may have
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"WO 991 41983 1 4 AUG ?002 PCTI US98103261 -27 Fromthe data in_Table 2,
sinpl e cal culations can be performed to determ ne the possi bl % 4 |M}6 @@U?t he

insectici deWF sggs As sated in Exanpl e 1, there are mepprrsadidasddl es which
can alter t etime of an 5 exclusion zone. EXAMP~ 3 Controll ed rel ease

devices were made and tested to obtain their release rates. All

.t hernopl astic polyners 10 were fornuré?ed with 10 percent pesticide, 3 or 7
percent carbon black to absorb |iquid pesticide and 83 to 87 percent by

wei ght of polynmer and injection nolded into thin sheets about 1/8 inch

t hi ck. Speci f| cal I o made LQm her mopl astic I ner s and

del t anet hri A éi'fgoﬁbdzfg?ﬁaf oafrhrl n B% ]é’dagyp%?g ®of carbon bl ack.
The devi ces RRfd&E iPROATRIELIRE NAPH rfélepésﬁtﬂﬁﬁe# ase @mem}pas@r c pol yners
cont ai ned 7 pereggt dfilcasbeacdy achannerBEu&angceﬁe rmdgibrem S- 113

th I t
50% 9115, - AR Castart oo BRs S RoR TS PRAT 1) OOHR BB e hal yrer i x

conpri sed 90PhedE-blpetast SETHRE ghit CéFaFﬁea’éleﬂﬁf@é‘Sl%ez?}t%tbiYcPGéng
del t amet hri rplawedpbesestrt be abomisiidegthdcaictdie dewndsrioNoz2sarbon bl ack

was used in t-RLS gga/é Ceord &, PRIy RN L ReSId G xt was cast into a
1/8 inch thi %Za Eg T i gate at aggut g cqggg]out%o to 60 mnutes to

cure the ca Stﬁélﬁs s7q'{1éﬁaé‘sa3\é‘? eb? ﬁélﬁcEGtV?’ftc}rﬁatlllr@ thin sheets
that were |rﬁlemlg13@dem)l‘@éd on Tmstmbmddmene mudldsswesred3@nt e ed f or

rel ease l’(ﬁngrathgsf0|Ag&%ngaﬁ]¢|Qﬂ%@bﬂ.étﬁﬁad’&fe@xtobfa‘iﬂ@cflat WD 99/ 41983 ~1

dr AUG 2fl ~? S &0 Pest i ci dePol y el ease

Rat eDel t amet i glﬁ;g ?%39%%3%% 2‘% %’emal c}wrfl}lcflat FoRBLy ¢ Oge'&ﬁ
~Cg/cm/dayPé”rVIe€tthaﬁe 21 02- 80A8. 8 ~g/cm/dayPeI | et hane 2102- 55D8 0

~g/ cm / dayAl i pmrhe Rmt481 1600 kA eagkcot / meriet et dur rPebybe et hane 31000. 4

~g/ cni / dayp ﬁ'ﬁ. RO, %%gggvgd"b u%%édﬁé(%s7g§221ﬁqstrated in
~g/ cm / dgyPol yet ene
~eg/ cm / yL%&E%?ﬂ’a‘?‘?ﬂtﬁr FH‘]BWFy‘Lﬂ é'tlﬁénel%’ljﬁﬁ}o Zbe BBYLAY ddypol yur et hane
22000. 7 ~g/ crdmpatay &EVAAGIRTY , 3ingforiiciday®od ;;a:telfy:b:ehby MA.sB78- 0004. 6

ug/cm/ dayTe;JAdanegn@oﬁmqreet haml%lﬁo olﬂmefeg/c@.m beaydsd wur ehhane 220025.0

, 9/ cm / dayfi VA 146340 / % ene 78 Q0R27,
~Cg/cn1/day|§e"r¥rretlﬁr| np ol yu e% ancgo FGS e }\’/g yur 3?’%‘9 'e 22001. 3

~Cg/ cmi / day EBPRSHE82BT 1 tHPERPP LRSS 9@%m¢réﬁwe tmrw%am@e%mers g/ cm / day

20 elastomeric polymers and copolymers thereof. Polymer
selection from these four subgroups depends upon design
considerations with the preferable polymer being either
high density polyethylene or low density polyethylene.

In turn, the insecticide preferable comprises tefluthrin,

25 but the following ingecticides can also be used:
isofenphos, fenvalerate, cypermethrin, permethrin and
other pyrethrins. For optimal results, a carrier such as
carbon, can also be incorporated into the mixture.

The pellet 31 releases insecticide at a controlled

30 rate for an extended period of time in order to establish
an exclusion zone. The composition for such a pellet
needed for the maintenance of a zone in the soil is from
about 70 to about 95 parts by weight of polymer, from
about 0 to about 30 parts by weight of carbon black, and

35 from about 5 to about 30 parts by weight of insecticide.
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25 EXAMPLE 4 An experinment was conducted to determne the effect of

| ambdacyhal ot hrin (pyrethroid? concentration and i nsecticide/Tof yAi§ 2007
conbi nation on release rate of insecticide fromthe polyner. The data are
sunmari zed WO 980%Fable 4. 1 f 4 AUG Z~~Z WD 991 41983 PETEFHFH261 - 29
TABLE 4. Rel ease Rate for Pol ynmer/Pyrethroid Concentration Conbi nations.

Pol ymer Pyret hroi d Conc. (W % Rel ease -Rate (ng/ cn/ day) Et hyl vi nyl Acetate
(EVA) 10. 3552. 2102. 5Pol yur et hanel10. 954. 4108. 310Pol yur et hane/ EVA
(50/50)12.657.2109.1 EXAMPLE 5 15 An experinment was conducted to determ ne
the effectiveness of the exclusion zone against termtes. Two species of
termtes weretsedtediyedthercdnpestiesdss dEasher pekidnt depamdarpdrer ni t e because

it is the mygtr cOMEMRenaldd Fornosan subterranean termte because it is 20
t he nost aggresgive.

_ e lIeeést ccael %s were a%srelgbl eds v;_n t?ggpl % cont ai ners. wood
shavi ngs were plac&G TR T HETHOTt B ot he- Tontdiner &1 HEEtPeR de
i npr egnat edthel imEandras upe acBiFhoRer L thre 2Ro0dl bingierEnia deamegert hat no path
or openi Bg 2brexiddredntr o adree,t be tdgtaaghnied pobyserad o t he wood chi ps.

A nutrient EESt‘?in?e‘!% s_ 485 ea%dlgggétﬁﬁet Be-tpLegnat ed polymer,. The surface

of the auger was the zero datum a i npregnat ed polérrer was nount ed at
a di stance &it5SREAIFEFONFENeSHFS able sHimeReiaRiREy thgoPErehist @8dwer e pl aced
on the surfake edndeneravpeds afd thbheltisqutagli@sscdmhreanghy thee auger toward the

| npregnat ed pol YR nabge,&ACR 8% c1usion tore cddCp208ainddR AY 41983
PCTI USQ%éOS%G?u-SO The inpre ngte cp%sfl;?r?eroré%n%%rjﬁatio%lsn are shown in Table
5a. TABLE 55°T ReY 6£88 RAtE*¥5T 10 wt % Pyr et hroi d

Additionally, pellets 31 have the advantage that they

can be conveniently placed most anywhere. The pellets of
this embodiment of the invention are shown in Fig. 10. a
pellet 31 is inserted near a wooden structure 25. The

15 pellets as illustrated in Fig. 10 can be placed under a
cement foundation 23’” or they can be placed directly
under the wood structure {(not illustrated) so as to
permit the creation of a zone 10 surrounding the wooden
structure 25’7 to exclude insects capable of damaging

20 such structures. Fig. 11 shows a cross-sectional view of
pellets 31 inserted on a surface 40.

Pellets are easily applied to a wide variety of uses.

Fig. 12 illustrates pellets sprayed 50 onto a concrete
structure surface 40. Fig. 15 illustrates treating a

25 surface by placing pellets 33 on preformed boards 300.

Pellets 32 are applied onto a surface 40 such as soil

or concrete via a foam 41 as illustrated in Fig. 13. The
pellets are first incorporated into a foam in a2 manner
known in the art. The foam 41 containing the fine

30 pellets is then sprayed 50 as illustrated onto the
surface 41 via a motorized sprayer 70 in Fig. 12 so as to
provide a protective coating for the surface. The
pellets 32 then release the insecticide to create a
protective barrier in the soil to protect the wood from

35 harmful insects. For best results, the foam 50 is
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$Pcl ymer Pyr et hr oi dRel ease Rate (ng/ cm~/ day) Et hyl vi nyl .

acet at ePer net hri n3. 9Et hyl vi ny_ acet at eTef | ut hri n4. 3Et hyl vi nyl 14 A6 201
acetateTefluthrin (2 % fatty

aci d) 3. 2Pol wead ukgmnePer net hrir_1. 410Pol yet hyl eneTef | ut hr ipaZwgdsmbaget hyl eneTe
fluthrin (2 ww% fatty acid)2.0 Controls having no pyrethrvid in a pol yner
barrier were also used. Results are shogwn in FIG 21 and FIG 22. 15 In all
controls, the termtes ate through the‘zﬁo‘l ynmer and obta' ned access to the
wood chips. The rate of access through ethylvinyl acetate was sl ower than
for polyethylene. For all inpregnated polyners, there was no penetration.

Because the Formsan ;supterranean term'# esSZO are so gg ressive, they cane
closer to the T HBrEgnat ed polyirer 2than ThéS| 838° RFEELR 5°E485 er n

subt erranean £&k¥caresPo}YR AR, oFhecholipwihpreratan t Fhsepabiels n suf f er ed
mandi bl e mar ks2fdamnvebe Lorsmadebefidine spoRUt hdOEJHH @hickn@éfeidat i on.

After about lgrdhdlaysy &¥elbrtratlS ¥ TRRRN- LIl LGS MR' il saour aged by

the rel ease of 1 nsecticide and retrea rom | npregnat ed polyrmer. EXAMPLE
6 A z expefi nBPRe wad e oHRRHREFSt 8L deffofoRPate PheARH £3030f a bindi ng
carrier on rebesfaxer ghr. vite acbritng henusal-s s were<t drednlceat. hr Tie and

| anbdacyha: ot Bxk1diBn2Bone Carbe hd ad{dhe Vo294 4 1R PEThdapd8/ 03261 -31

amount of 5 W% ‘%‘ﬂgibl nding carrier was carbon black in amunts of 0 wt %
and 10 wt % wth BRI BT MG R8RS A “AoF v8T MA%e & SERR-F4E2000) .

Rel ease rat estherfoameadse cerzas Generk Angf ecrsf aprarcdinsyaawher ei n sanpl es 5
were wi pedoweekl a boeferine bodklaei Meauauded | gyl 1k sr ebeasehiaet i ve

: o : - . 0
e 6% oA S P Rl eSSy g e o 0
(~. g/ cm / day) EEF4SFRERAOE 1B M4t hr THEDBOR IR MR SAPh B0 TRRE RFL. 781 anbdacyh
al ot hri n100. 8adp|ywedat yiat extitali REDEL Gan shitably AdGRRBR2 pellets
33. Preferably, the board is comprised of styrofoam
15 which is registered as a Dow trademark. The board can be
applied in any variety of fashions and can alsoc work as
an insulating device. One manner of application is
illustrated in Fig. 15, where the board 300 with pellets
33 is placed above a concrete surface 42. The embedded
20 pellets are regularly spaced with the spacing being
specified by the devised amount of insecticide.
In another embodiment as shown in Figs. 16 and 17,
the controlled release device comprising the polymer
matrix and insecticide can be applied via a hot melt.
25 This embodiment is designed to meet the needs of
structures already in place. As stated above, the
polymer matrix can comprise any of the four above-named
polymer groups. Similarly, any of the above-named
insecticides can be utilized. However, it is preferable
30 to use high or low density polyethylene with either a
pyrethrin. Although tailored to the user, the
concentrations of the various substances in the hot-melt
application should range from about 70 to about 385 for
the polymer, from about 5 to about 30 for the insecticide
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WD 991 41983 PCTNS98/ 03261 -32 CLOSURE From the foregoing des,ig %03
skilled in the art can easily ascertain the essential charac i
this invent| §n 43?8(1 wi t hout department fromthe spirit ang iseaE26ef the
irnvention tN&¥8f*~can make changes and nodifications of the invention in
order to adapt it to the various usages and conditions. It is intended that
the scope of the invention be defined by the followi ng 10 clains including
all equival ents which are intended to define this invention. 15 ‘1 ~ 4
~AUG 2002 -33 CLAIMS 1. A barrier for preventing pests from accessing an
area, struct ce conprisin r,and.a pesticide, said
pestici de B%‘iLII fSrq 0855%‘6 Q/\ntt%la:?c’gs %’ &aﬂrp%éﬁfers/aﬁa&rbﬁyﬁﬁ fornmng a
pol ymeri c fRE¥Nad regiitpestici de being present in an anount sufficient to
prevent the pedy. f]LG)I’Bl’fb’v%a@lbi:n@elth@Obaéﬁ.h§r1rj%ctzbeb}baé nBiriagerecited in

claim b R ddtosthd PESLILIASLT 2 aihakan! balddacigh £g) Sael T om the

bar ner. rner as recited $2id pesticide is

pr esentsat COREeSSr FRERC TS 4i3d SBBIP?FfFér Bc WAAESH ELEHCHAT S t sufficient to

prevent theigest7 thows brlencipaegny heedwaenethe hotThelbasoiwdiicks recited in

claiml, wher eall’?:e%ékp (o eTol} qugrecltgdhyrg:roo;g?gbbﬁ . The barrier as recited in
i ndi ng

claim?2, further rising_an anount o carrier bound to said
pesticide to r@daReche% ef“@Péé@%n?'atFégéndl? ica et q ?-H‘tf%tﬁaé'-esﬁbét antially not
rel eased fuwsendfthénbactiacide o FTheideter mestasctnee 6d.i Bxl aim ~, wherein

t he bi pgli ngnfécrtrlhgrofspﬁeeéﬁ@t Qdefé&{ﬂrtoli@.egr%a@%n§é§iéé‘9upfo*car bon bl ack,
activated ggr ban, t%uggllpea whlc!hl coalbuemfr&%e teé’ gl ya atl te .and conbi nati ons
t her eof . Thé Barner-as recited in clrarm widFet %%ﬁ’tf unt of the

bi ndi ng caF?Jreé\Beu §rap thasongraldsdiralrasaedeyice §anTYRPIRES er as recit ed
in clai m 7thereye fomsga i mpthiex st suddurehe F;ngmf ialedericesO. The barrier
as reciLedehd b fruddlidael FaRIYE-S! 10:0AR0E-eB66 AU Idonal | ayers

sel ect from a SCHL ons thereof. 10. The
barri er? asPrEEPEIPLACKT é% 9 Mﬁlrﬁ]ﬁ'aﬂ@ea?sg[ iLhBSEER PS@di ti onal | ayer
i s a sheetmodgleiobpplypiig mhe. cdbtrdlledbaelease devieei bedisimgckhai m 9,

wher ei n atd£m8%oen@o%x¢ %d%tleowd ing%en ééné?&tsgggﬁ gggle of Mylar, saran
or saranax, 12., The %\ as reci ta%q. i n ck m 11, wherein said pestl ci de
t H e p e um:.gate the

conpri ses PAHbdASTAET ug 1s
structure.
20
CORRENTLY PREFERRED EMBODIMENT

The currently preferred embodiment of the apparatus

of the present invention as shown in FIG. 20 combines a
first polymer 200 of medium or high density polymer

25 having a low vapor pressure insecticide with a second
polymer 202 of low density having a more volatile, vis
higher vapor pressure, insecticide. High, medium and low
density are terms well known in the polymer art referring
to the degree of cross linking within a polymer. High

30 wvapor pressure is defined as vapor pressure in excess of
about 1 millipascal and preferably ranges from about 10
millipascals to about 100 millipascals. Low vapor
pressure is defined as less than 1 millipascal and
preferably ranges from about 0.05 millipascals to about

35 0.5 millipascals. The first polymer 200 preferably has a
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13. The barrier as recited in claim12, wherein said pol yrrerjmgml ?@]Z | ow
density polyethylene. 14. The barner as recited in claim?7 id
pesticide igolgseg to said binding carrier and the partigdwessobszaai d bound
pesticide are envel oped within said matri x. "1 4 AUG 2002 -34 15. The
barner as recited in claiml, v\/nerei_g1 said pesticide is selected fromthe
-group consi sting of isofenphos, fenv ?erate, cypernet hrin, pernethrin,
pyrethrin, tefluthrin, |anbdacyhalothrin, cyfluthrin, deltamethrin, and
conbi nations thereof. 16. The banner as recited in claim1l1, wherein said

polymer | s gkgaied g{mt{l&%% capsietlAg £h I {veg @ﬁnswﬂepol yet hyl ene,

| ore density polyethyl ene st €ér, santoprene,
silicone, nS¥pVaRE th&lsﬁ’éfﬁy’rrésr?é:tlﬁéfi?urﬁ Wéﬁéerwly@eé’ﬁﬂ:éﬁén
pol ybut yl ere, lepodacyiallphbrsn. pdheaprdésyredcmytatbalstofr ehe-acrylonitrile,

ar orr}atl C pcﬂtzﬁgstscsﬁmé*n&abumtféi&%ueﬁfﬂ %moﬁel Mﬁiﬁé@ﬂﬁﬁe silicones, and
copol yngrs

rrier rein the
pol yrrer is sf'gﬁe%?%scf'cfyr n) IYﬁ'él;ﬁre&fp ag ng?lg‘ﬁ ﬁ’ﬁya)?n%i gﬁ,haeﬁSf" gpol yet hyl ene,
| ow densi t PoRomeetiA dseploted |adicsent eto andt hanefegadllyest er, sant oprene,
silicone, andabrePrNehe fiSst Hrayhekr ter. as E.QCpféﬂizirBdCEﬁatﬁn 1, wherein

sai d amounte,gf el g, AEALELISed $lhalb 825Mnd LI OLLIDGIBIL X, 19 The

barrier as reci vvhe réern sai € pesticide is at
least 1 wt StegFet nehardiiesk. Pokymerh@09ais iRetgsabhyia cdherl Ehavm 1, furt her
conpr i siong maysBe oA iles bircepien \WMindedi. s Bcd’dzﬂhngOthﬂttin byepesti Ci de within a

second pol ﬁmgnmrﬁe Ihm%t ?I %(Q%NS | %ﬁ; rt,i_y2§6)l e & C'Qg)e stagrggggs as recited in

claim1l, wher ast or a pellet.
22. The barfit8rons SHcPRE 704 @ aemab%meéﬁnmt% ‘i Renotis ot 1 bast one
pesti nper virgdgmeéay@meaiding tiet Hod vhpemkiegsardainsestifdde preyent i ng pests
from accessnd@neR AltLparst Bo¢tdH Qmp@!hnéﬂﬂ(ée IQQQPrHa'iﬁJJih@ hbe steps of: (a)

i ncor poysat i;n ect{)(:es&| Ghgg;inta.a Q-fq‘ medbl % rga%a pol yneric matrix
contalnlng icids; and 8r m affier erein the pesticide

is present a|dﬂa§’a%P rReET Pi‘n‘ﬂfﬂ-% °§nﬁﬁﬂ¥e%%ngcpén¥e<i‘§lﬁﬂevent the pest from
breachi ng sxpdstes fintazd. of htheTBinsedl Dér cii@hMm RS, bifcakcthee conprising a

step of bi %@e&@céﬁ'dﬂ%%h‘ﬁé 12000 Yy 8L, e ndkafghgarier prior to

said formng_ste e net im23, wherein the
i ncor por at 'Rg5t eif’“iaﬁ’cf’ﬁdégrmxtl ng the poI ymer. 26. The method as recited
in clai2h 24, vtk giegond spd ¥ymeire 202 pi o porlowodendityaipdlpesti ci de is bound to

sai d bi ndi Rge€arah B a%0ethpletivin g@séé&la@% i 8 BoWwdeartikal |y not rel eased
from said 12)% Ereghylene or bf'endb‘lé% g

higher vapor pressure insecticide placed within the

The more volatile or

second polymer is preferably a synthetic pyrethroid, for
25 example tefluthrin.

The second polymer 202 may be in the form of pellets
as previously described and the first and second polymers
deployed with the first polymer under a sill plate on a
foundation and the second polymer scattered in the soil

30 adjacent the foundation. More preferably, the second
polymer 202 is in the form of an open mesh, either woven
or non-woven as shown. Mesh openings may range from
touching but not sealed to about 1 to four inches square
and ribs 208 having a cross section width of from about 1

35 mil to about 1/8 inch. A scrim that can be made from
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-35 27. The nethod as recited in claim 26, wherein binding conyrifyfsagope
step of mxing said pesticide in aliquid formwth saidplgirﬂgm rner.
28. The net NEU%%44°% ecited in claim26, wherein said anount of the pesti ci de
is at least 1 wt% of the matrix. 29. The nethod as recited in claim 27,
wherein the binding carrier is sel ec¢d fromthe group consisting of carbon
bl ack, activated carbon, alum na, silicoalum nate, hydroxyapatite and

conmbi nations thereof. 30. The method as recited in claim27, wherein the
anount of the binding carrier is at least 3 w% of the matrix. 31. The

met hod as rRYGYEEBYISPSI BPAVREOPKIE i AY t PRIYSESEF cTYe B W&bedfed from the
group consitdte mgsbf Wisdf enphos; dodgywmakerzat esheeypanded hwdcandper net hrin,

pyrethrin, f hsa 5, 1|0 i leu i I thrin, and
conbi nat i onésoqtyhgggo?‘i.] ﬁsmﬁ?yhﬁgogpgé%%%y%gde% %}Tmﬁ%a% ,gﬁwher ein the
pol ymer is FelCet btf Fﬁ‘é‘“b‘;%t? YPGRE| 289'ng 81 1fi RFEIEEER Yy pol yet hyl ene,
| ow densi t yplgokicbdddveggadei nyTheaddrat epoiymerhahest P20/ est er, sant opr ene,
silicone, naGReaN£d;Anyethy! enendPebYithet hdae opeR! Ny O RYI8NEhe

pol ybut yl ene,_._epox r ol.yanm des,_ acryl ate-styrene-acrylonitrile,
aromati c po lré’gt g? ﬁegjné%ﬁ%?%d l;%’q f/’%g?%tr SF gty ut e%%%%@g,l%i | i cones, and
copol yner s 4hépdoPetvwesn the fRUWeEiss fedithed spaced BMYIBr @f2rein said
pesti ci de icpen hmeshvolTaki mesly peeirialdeayrdbssabdopedatiere has a hi gh or

medi um gensidetd o3¢ and @oHBLNOM AR o gﬁésﬁgs rl;]r_ocﬂ:abﬁ]_ @Jﬁbagtanrehe.r conmpri sing
the step of mxing a second pesticide Ich is ahigh volatility pesticide
within a _sé'%ﬁaif)% ymer which is a | ow density polyner. 35. The nethod as
recited in claim@@rapheneithe Hérpespolymee R0 |madrdadylsakot hrin. 36. The

rrelt hoghals r;ﬂﬁzist?’iggl}"c{]he@di@iaﬁl %ri@}eag%lnréquaglcy@ﬁ%ﬂ%ignl.fw density

pol yet hyl eng. . e _method as recited.in clai ,_further conprising a
second pest °(‘f'ie§5rw-r%ecﬁ?ulsg gghtiqb% 53_8Vaf?+ﬁs§7 ﬁgsgﬁlﬁigﬂers\ﬁ PRIAFME second

pol yerl3whiZ®9.i vexy |Igwtdensnisctisigaeis B easedeeharl Wawldcbeating a barri er
to entry ofav@iaubléidOlcreatd dDlekeluBs6E i foreOwhE RYML ddbdu@ngnker m prot ecti on
of an area [Qf..gr , u 1 Q6 ~space, frami ot rus by said insects,
sai d net hod ggnp?%%?r?gf%%ﬁegé%ﬁrﬁ%&ﬁgﬁaﬁét g%%:ad?%#ﬁagﬁ!ngga controlled

rel ease barfPEFSlHFCertrirledt AFEFGF ntes SprFheediecaiseeffer said area,

st nxct ur e, peEnespaTimnssaifdrbaxanipde kawrngical eudlsplensiuf,aeedand conpri sing
a lool y oy ma_as@e&lt 'd@xhge?ré@ﬁﬂelt:@ai%@ SuPest l:tshgerﬁ&ildaqgt edI }M thin tsﬁl d

pol ymer and, sai d. or U6 nmer mat i x; _an al l owi ng the
pesti ci de g-chggfe’g@-@XrEéﬁ] f%%?“%P@M?E inogzt r"fxd%l?l%’erc_gtt% %5??@3 sui ~cient to
repel , det &XClyfien |FoneAsvEtBit iRy fave aift asstal katicme tpesedi de so as to
protect saiptexesdingtinsettr ccads shacegh rom iiRbedsedidng 88 theraw ing or
s0i | borne 4i03eCtSrymer 36039 rrENe 1 46L NOGh AR §6b 1 Sdhd.2 £plal 38, wherein

the pesiicide is_substantially not released onto,the outside surface of
sai d barri érregofuAgid oRst nLSSRE PAEFLET: | YRPOF AR 3B BRERART conpri si ng t he
step of relawsragosdiadrpesti cliee fomsd poiymeut 3Ddeis Wldsigaedf tsai d barrier.
ﬁ- Thfa metihed 9% ga@gwyl38ye%¢$ra%?p%@efa%ﬁa?§ Eé‘tﬁnzd)finﬁl Qﬁc@ﬁt h cide from

e pol yner| rix be a S ng .42, e.net hod as
recited in °cflcz:21?ﬁ¥%p81fs 'vthePEgi %e?%ngaﬁ@%ﬂ"%?g{eoczr éFe‘g‘é%’sqrferdo;Eﬁ h2Shol yreri c
matri x to a@fcdABfat® YeRrEhand miefesablytire teopbeet | ¥ vealréaseBbarri er. 43.
The net3tod e teﬁéttﬂdat{ Ahel Qéd‘ﬂr%po\M}ﬂéﬁihZ’ozt He gepyemdd iamdsabected fromthe
group consi,sti i.l:i,Gc0 A S, Y. n
pol yet hl yenlz_}sn,gggcér)éﬁeo%rﬁlk'%i Fg‘fﬁ’bﬁ?/&a‘%ﬁ%j ?glr%yﬁ'gg% Lfgcg)l r, q.i gg%r ene and
styrene- vi ALl BpBerdevedorsRer RONKEALERt Ut icfegel#@29%i m 38, furt her
conpri si ng insecsiefdeofsufifhdiag: tthe mpestain dhet exalidiut rgnearrier prior to
i ncor porating i L Cl IRhQst e i X ¢t 0 reduce the

?ﬁé %c&%&rkﬁé d&cflévﬁflgs e %&1&001%11 bwafrgaéf.

rel ease rate (])- sal pestTcCl rom sal neric trix.
35 explanation. As such, these examples are not viewed as
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45. The nethod as recited in claim44, wherein said binding rj j
sel ected fromthe group consisting of carbon black, activat egagapﬁ%nzﬂﬁz
al umi na, si Wooealssari nat e, hydroxyapatite and combi nati onBCH¥EMEBE. 46. The
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Fecited in claim 38, wherein the concentration of the binding carrier is in
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polymeric matrix. 48. The method as recited in claim38, wherein the
concentrati Dmin‘ldghehpasddpa d€ tBe fimmmabontas deGiabouby Irheper cent of the
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pesticide is Imeawa?dsoue&encamim%eadtmiaﬁr&alhé é@vv@qaag&y
pol yet hyl ene. 51, ng dﬁ%&d 4 i n c gF wherein .the barrier
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wt. of O 5 g, with 10% load, then S50mg of chlorpyrifos is
available for release. Thus, for a polymer system having

30 an area of 4 cm?, and a release rate of 1 ug/cm?/da, there
is sufficient insecticide to last 30 years at elevated
temperature. These calculations indicate that a variety
of insecticidal products are possible.
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Epoxy B 10 0.3£0.1
PE+Wax 10 1.9+0.3

4 Release rates performed at 50°C.
® Material exhibited excessive cracking at elevated
temperature

EXAMPLE 2

Studies were also conducted with similar polymer
systems as in Example 1 but with 80% pure pyrethrin.
Release rates at 40°C are provided in Table 2.

Table 2. Polymer Formulations and Release Rates for
Candidate Systems Employing Pyrethrin I.

Polymer Class Pyrethrin I Release Rate
Content (%) (ug/cm?/da)?
Epoxy A 10 0.5+£0.2
Silicone 10 21.215.4
Urethane 10 15.7+7.1
Epoxy B 10 0.2+0.1

. Release rates performed at 40°C

The release rates were highest for urethane and
silicone and lowest for the epoxies. Substantial
variability in release rates were encountered and
appropriate binders will need to be evaluated.
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From the data in Table 2, simple calculations can be
performed to determine the possible life of the
insecticide systems. As stated in Example 1, there are
many variables which can alter the lifetime of an

5 exclusion zone.

EXAMPLE 3
Controlled release devices were made and tested to
obtain their release rates. All thermoplastic polymers
10 were formulated with 10 percent pesticide, 3 or 7 percent
carbon black to absorb liquid pesticide and 83 to 87
percent by weight of polymer and injection molded into
thin sheets about 1/8 inch thick. 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. The following release rates

were obtained:
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omatic 80A 16 ug/cm?/day
Pellethane 2102-80A 8.8 ug/cm?/day
5 Pellethane 2102-55D 8.0 ug/cm?/day
Alipmtic PS-49-100 7.2 pg/em?/day
Cypermethrin polyurethane 3100 0.4 pug/cm?/day
polyurethane 2200 0.7 ug/cmi/day
EVA 763 27.3 ug/cm?/day
10 Polyethylene MA 778-000 4.6 pg/cm?/day
Lambdacyhalothrin | polyurethane 3100 0.4 ug/cm?/day
polyurethane 2200 0.7 ug/cm?/day
EVA 763 27.3 ug/cm?/day
Polyethylene MA 778-000 4.6 pg/cm?/day
15 Tefluthrin polyurethane 3100 6.4 pg/cm?/day
Polyurethane 2200 25.0 ug/cm?/day
EVA 763 40.4 pg/cm?/day
Polyethylene MA 778-000 | 27.0 ug/cmi/day
Permethrin polyurethane 3100 1.4 pg/cm?/day
20 Polyurethane 2200 1.3 pug/cm?/day
EVA 763 28.5 ug/cm?/day
Polyethylene MA 778-000 4.0 p.gf/cm’/day

25 EXAMPIE 4
An experiment was conducted to determine the effect
of lambdacyhalothrin (pyrethroid) concentration and
insecticide/polymer combination on release rate of
insecticide from the polymer. The data are summarized in
30 Table 4.
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TABLE 4.Release Rate for Polymer/Pyrethroid Concentration

Combinations.
Polymer Pyrethroid |Release Rate
Conc. (wt%) | (mg/cm?/day)
Ethylvinyl Acetate (EVA) 1 0.3
5 5 2.2
10 2.5
Polyurethane 1 0.9
5 4.4
10 8.3
10 Polyurethane/EVA (50/50) 1 2.6
5 7.2
10 9.1
EXAMPLE 5
15 An experiment was conducted to determine the

effectiveness of the exclusion zone against termites.
Two species of termites were selected for the tests:
Eastern subterranean termite because it is the most
common, and Formosan subterranean termite because it is

20 the most aggressive.

Test cells were assembled with glass containers.

Wood shavings were placed in the bottom of the
containers. Insecticide impregnated polymer was placed
over the wood chips in a manner that no path or opening

25 existed from above the impregnated polymer to the wood
chips. A nutrient free auger was placed above the
impregnated polymer. The surface of the auger was the
zero datum and the impregnated polymer was mounted at a
distance of 5 cm below the surface of the auger.

30 Termites were placed on the surface of the auger and
their progress through the auger toward the impregnated
polymer noted each day.
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measured at 6 weeks after fabrication wherein samples

5 were wiped weekly to remove surface accumulation of
released active chemical.

Results are shown in Table 6.

TABLE 6 - Release Rates for 0 wt% and 10 wt% Carbon Black

10 Active Chemical Carbon Black (wt%) | Release Rate
(pg/cm?*/day)
tefluthrin 0 3.13
tefluthrin 10 0.71
lambdacyhalothrin 0 1.78
lambdacyhalothrin 10 0.81
15 lambdacyhalothrin 20 0.61
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10. The barrier as recited in claim 9, wherein at least one said additional layer is a
sheet made of a polymer.

11. The barrier as recited in claim 9, wherein at least one said additional layer is a
sheet made of Mylar, saran or saranax.

12, The barrier as recited in claim 11, wherein said pesticide comprises
lambdacyhalothrin.
13. The barrier as recited in claim 12, wherein said polymer comprises low density

polyethylene.

14. The barrier as recited in claim 7, wherein said pesticide is bound to said binding
carrier and the particles of said bound pesticide are enveloped within said matrix.
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15. The barrier as recited in claim I, wherein said pesticide is selected from the group

consisting of isofenphos, fenvalerate, cypermethrin, permethrin, pyrethrin, tefluthrin,
lambdacyhalothrin, cyfluthrin, deltamethrin, and combinations thereof.

16. The barrier as recited in claim 1, wherein said polymer is selected from the group
consisting of high density polyethylene, low density polyethylene, vinyl acetate, urethane,
polyester, santoprene, silicone, neoprene, polyethylene, polyurethane, polypropylene, polybutylene,
epoxy polymers, polyamides, acrylate-styrene-acrylonitrile, aromatic polyesters, unsaturated
polyesters, polyurethanes, silicones, and copolymers thereof.

17. The barrier as recited in claim 1, wherein the polymer is selected from the group
consisting of high density polyethylene, low density polyethylene, vinyl acetate, urethane,
polyester, santoprene, silicone, and neoprene. .

18. The barrier as recited in claim 1, wherein said amount of the pesticide is at least 1
wt% of the matrix.

19. The barrier as recited in claim 13, wherein said amount of the pesticide is at least 1
wt% of the matrix.

20. The barrier as recited in claim 1, further comprising a second pesticide which is a
high volatility pesticide within a second polymer which is a low density polymer.

21 The barrier as recited in claim 1, wherein the matrix is in the form of a strip, sheet,
or a pellet.
22. The barrier as recited in claim 1, wherein the barrier has at least one pest-

impervious layer.

23. A method of making a barrier for preventing pests from accessing an area,
structure, or space comprising the steps of:
(a) incorporating a pesticide into a polymer;
(b) forming a polymeric matrix containing the pesticide; and
© forming a barrier, wherein the pesticide is present in said matrix in an amount
sufficient to prevent the pest from breaching said barrier.

24, The method of claim 23, further comprising a step of binding said pesticide to an
amount of a binding carrier prior to said forming step.

25. The method as recited in claim 23, wherein the incorporating step includes melting
the polymer.
26. The method as recited in claim 24, wherein a sufficient proportion of said pesticide

is bound to said binding carrier so that said pesticide is substantially not released from said barrier.
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said pesticide in a liquid form with said binding carrier.

28. The method as recited in claim 26, wherein said amount of the pesticide is at least
1 wt% of the matrix.

29. The method as recited in claim 27, wherein the binding carrier is selected from the
group consisting of carbon black, activated carbon, alumina, silicoaluminate, hydroxyapatite and
combinations thereof.

30. The method as recited in claim 27, wherein the amount of the binding carrier is at
least 3 wt% of the matrix.

31. The method as recited in claim 23, wherein the pesticide is selected from the group
consisting of isofenphos, fenvalerate, cypermethrin, permethrin, pyrethrin, tefluthrin,
lambdacyhalothrin, cyfluthrin, deltamethrin, and combinations thereof.

32. The method as recited in claim 23, wherein the polymer is selected from the group
consisting of high density polyethylene, low density polyethylene, vinyl acetate, urethane,
polyester, santoprene, silicone, neoprene, polyethylene, polyurethane, polypropylene, polybutylene,
epoxy polymers, polyamides, acrylate-styrene-acrylonitrile, aromatic polyesters, unsaturated
polyesters, polyurethanes, silicones, and copolymers thereof.

33. The method as recited in claim 23, wherein said pesticide is a low volatility
pesticide and said polymer has a high or medium density.

34, The method as recited in claim 23, further comprising the step of mixing a second
pesticide which is a high volatility pesticide within a second polymer which is a low density
polymer.

35. The method as recited in claim 23, wherein the pesticide is lambdacyhalothrin.

36. The method as recited in claim 35, wherein the polymer is a low density

polyethylene.

37. The method as recited in claira 25, further comprising a second pesticide which is
a hugh volatility pesticide within a second polymer which is a low density polymer.

38. A method for creating a barrier to entry of crawling or soil borne insects to provide
long-term protection of an area of ground, structure, or space from intrusion by said insects, said
method comprising the following steps:

(@) placing a controlled release barrier at potential entry points for insects to
enter said area, structure, or space, said barrier having an outside surface and comprising a polymer
and a pesticide, wherein said pesticide is located within said polymer and said polymer forms a
polymeric matrix; and

(b) allowing the pesticide to release from the polymeric matrix at a rate being
sufficient to repel, deter, or kill insects coming in contact with the pesticide so as to protect said
area, structure, or space from intrusion by said crawling or soil borne insects.
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consisting of silicones, EVA, urethanes, polyurethanes, polyethlyenes, acrylonitrile, butadiene,

acrylic rubber, isoprene and styrene-vinyl rubber.

44, The method as recited in claim 38, further comprising the step of binding the
pesticide to a binding carrier prior to incorporating said pesticide into the polymeric matrix to
reduce the release rate of said pesticide from said polymeric matrix.

45, The method as recited in claim 44, wherein said binding carrier is selected from
the group consisting of carbon black, activated carbon, alumina, silicoaluminate, hydroxyapatite
and combinations thereof.

46. The method as recited in claim 38, further comprising the step of forming the
polymeric matrix into a strip, sheet, or a pellet.

47. The method as recited in claim 38, wherein the concentration of the binding carrier
is in an amount from about 2 to about 7 percent of the total weight of said polymeric matrix.

48, The method as recited in claim 38, wherein the concentration of the pesticide is
from about 2 to about 15 percent of the total weight of the polymeric matrix.

49. The method as recited in claim 38, wherein the pesticide is selected from the group
consisting of deltamethrin, cypermethrin, lambdacyhalothrin, tefluthrin, pennethrin and
combinations thereof.

50. The method as recited in claim 38, wherein said pesticide is lambdacyhalothrin
and said polymer is low density polyethylene.

51. The method as recited in claim 38, wherein the barrier has an outside surface
comprising at least one pestimpervious layer.



