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I nvention The present invention relates to physical pest barriers and, in
parti cul amo @3m4p3gsi cal pest barriers and nethods for pra@EmsmngsoL
reduci ng pest invasion of a building or structure in the area surrounding
a utility penetration. The present invention has particular application to
shielding the area surrounding a utility penetration of a building
concrete foundation slab having a pest barrier disposed internediate the
under si de GARRIERSOHOMREST MNMARIN on sl ab and the ground beneath the sl ab.
The invention further has application to shielding the area around a
utility penetration prior to pouring a concrete foundation, basenent or
crawl spac€ied abthe Baandjo nund Various neasures to prevent pests such as
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surface rres g to under dlng Fl oor sl ab
concrete nay be poured above the surface of the soil on which the

shi el di ng ' have been dispersed or above the shielding sheet that
has been I%g rS&# e soil surface for pest suppressing purposes. Wth

respect t oVarlomBenneasplpeganbrevehmeswéucmaaaﬂeymlté@|ant398érrd 6th&r bdritg) iRSEAS
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speci al pr awbkings harsbéerasrepdsed. One approach is to use a chemical repellent or
pesticide to create a chemical barrier to entry or to pest survival in an exclusion
zone. Another approach is to create a physical barrier at points of potential entry.
More particularly, chemical measures include directly dispersing insecticides at
places where pests inhabit, killing the pests either directly or indirectly by inducing
the pests to baits, or by utilizing treated wooden materials. Additional measures for
keeping pests away from wooden material portions of a building have been used
including forming a barrier through dispersing pest shielding chemicals into soil in the
periphery of the building or laying a pest shielding sheet on a ground surface
corresponding to under floor portions of the building. Floor slab concrete may be
poured above the surface of the soil on which the shielding chemicals have been
dispersed or above the shielding sheet that has been laid on the soil surface for pest
suppressing purposes.

With respect to either approach, chemical or physical barriers, the areas surrounding
objects protruding through a slab such as utility penetrations (i.e. plumbing pipes,
electrical conduit, cables, étc.) have presented special problems. Small areas



WO 03/047338 PCT/ US02/ 38692 2 allow ng pest invasion may be created

adj acent to the utility penetrations and nmay allow pests to enter by
avoi di ng wo @tdaey3si se conti nuous physical, chemical, or pusvsmaksobem cal
barrier. Studies have been undertaken to | ook at the m ni mrum gaps t hat
crawling pests may enter through. Specikfically sone studies on termtes
suggest that a gap of around 1/20 inch is sufficient to prevent termte
access (Ewart DMG, M Tanashiro, J.K Gace & R H Ebesu, 1991,
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speci es of physical/tleemicalbartien snmal |l er gap may suffice for termte entry.
Regardl ess of the size required for entry a significantly reduced gap
around penetrations will reduce the chances of termtes penetrating.
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utility penetration to keep
i nsects f ribesizet requingd b)rsntmatalgmfjcaﬁtlgrequced@amadomnbpwehmyommwmtored in

flat, fol i tion and use. I n one.enbodi nent,
t he boot ?@gggg[}% %‘lat%ge$é t%?rgh% %%‘%%%(yh *barrier with a surface when
installed. WO 03/ 047338 PCT/ US02/ 38692

Accordingly, a need exists for an improved barrier or device for preventing pest

incursions at such points common in standard construction.

Summary of the Invention

The present invention provides a solution to the problem of creating an effective
barrier to pest invasion around utility penetrations into foundations, footers, or walls -
of buildings and other structures. The invention provides means for creating a
barrier around an elongated member of a utility penetration, e.g., a pipe, and
optionally forming a continuous barrier with a surface such as a shielding sheet or a
concrete slab.

Briefly stated, there is provided a flexible preformed barrier boot adapted for
protectively sealing the area surrounding a construction utility penetration to keep
pests such as termites, ants and other boring insects from entering a structure. The
preformed boots may be stored in flat, folded condition prior to installation and use.
In one embodiment, the boot is adapted to form a continuous barrier with a surface
when installed.



3 In one preinstalled configuration, the barrier boot conprises: (1) a
coni cal body portion with a (i) a closed end forned by the apex of the
coni cal Ywds/amds(ii) an open end adapted to receive an acmgabreskirenber
such as a pipe. The conical body is tapered fromthe open end toward the
closed end so that the closed end can be cut to create an opening for
passage of said elongated nenber inserted through the open end of the
barrier boot; and (2) a circunferential flange portion |ocated at the open
end of t helnw@yprpivsialled configuration, Hutdparder baotcbupesgs:cont act a surface when
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t o t he pr dbeetilityipenetratiomandicutting the closed end to create an opening sufficient for - .
passage of an elongated member of the utility penetration and adapted to a
temporary friction retention along the utility penetration until the boot is further
secured or sealed around the penetration. The circumferential flange portion of the
boot is then sealed to a surface of the foundation, footer, wall, shielding sheet or
vapor barrier through which the utility penetration occurs. Alternatively, the boot is
positioned along a utility penetration as noted prior to pouring the concrete |
foundation slab and such that the circumferential flange is disposed intermediate the
underside of the concrete foundation slab and the surface of the slab after the
foundation is poured.

In one embodiment, barrier boot is impregnated with a pesticide such as an
insecticide and/or a fungicide optionally in a controlled release fashion such as a
timed release or a substantially non-release fashion (unless the integrity of the boot
is compromised).

The present invention also provides another solution to the problem of creating an
effective barrier to pest invasion around utility penetrations into foundations, footers,

or walls of buildings and other structures prior to pouring a concrete foundation. This



effective barrier to pest invasion around utility penetrations into
foundations, footers, or walls of buildings and other structures prior to
pouring awoorserese foundation. This WO 03/ 047338 PCT/ USO2/rRAGd2/389aspect

of the invention provides neans for creating a barrier around an el ongated
menber of a utility penetration, e.g., @ pipe, and form ng a conti nuous
barrier within the concrete surface. The devices of the present invention
when installed, prevent the formation of significant gaps between the
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representap;b[ﬁ Ayered substructure of one enbodi ment of the

i nvention he ayer at ‘the top of the Figure represents the side of the
material that is oriented toward the outside of the boot. Figure 6 shows a
top view ng0) invention for installation around a bath
trap util Oé”etfm%fsﬁ"utv 6~ IE%IB?\%WI&Q§I de view of the enbodi nent of the

i nvent i on FigureiInstioatd aparial craseeectioaabvéw of aajnstdllation pf ofe gmbediGidribbws a . .
Cross-sect honal vi ew of the enbodi nent of the invention for installation
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Figure 2 shows a partial cross-section view of the embodiment of the invention as

shown in Figure 1 installed on a utility penetration of a concrete slab.

Figure 3 shows a cross-section view of the embodiment of the invention as shown in
Figure 1.

Figure 4 shows a cross-sectional view of an alternative embodiment of the invention.
Figure 5 shows a schematic representation of a layered substructure of one
embodiment of the invention. The layer at the top of the Figure represents the side of

the material that is oriented toward the outside of the boot.

Figure 6 shows a top view of the embodiment of the invention for installation around
a bath trap utility.

Figure 6A shows a side view of the embodiment of the invention for installation
around a bath trap utility.

Figure 6B shows a cross-sectional view of the embodiment of the invention for
installation around a bath trap utility.



WO 03/047338 PCT/ US02/38692 5 Figure 7 shows a cut out section of an
annul us representing the two-di nensional enbodi nent of the invention prior
to instal wWaxisma7aagound a utility penetration. Figure 7A shamsusnBsont view
of a two-di nensi onal enbodi nent of the invention prior to installation
around a utility penetration. Figure 8 shows a side view of an enbodi nent
of the invention installed around a wutility penetration. Figure 8A shows a
cross-sectional view of the enbodi nent of Figure 8 enbedded in concrete.
Figure 9 shows a side view of an enbodi nent of the invention installed
around a utili enetration.. Figure 9A shows a cross-sectional view of
Che. enbodi e TehaEt Pk BReton f da a3 R sBai g e Crmotiond & t op

vi ew of arenswdatirdemtestithenvehitor prioend irsrallation ardunel alitiity peridiiation. i s cut to
receive the sleeve portion depicted in Figure 10A. Figure 10A shows a top
view of the sleeve portion, which conbined with the part in Figure 10,

forms t he mghediAaivvste bRt s ioR ativediriedslondrietibioRlimdnt oh @VSinderitidn priopw Of
an enbodi nent of the invention where the disc portion is open to receive

the sl eevdo jsidliation gegyinchatilipeneiiatien11 A Figure 11A shows a top view of
the sl eeve portion with perforations to enable attachnent to the disc
portion of Figure 11 to formthe enbodi nent depicted in Figure 12. Figure
12 shows d&igqrad shosn sidg vievarf an embediment ot hepdeantien insialled arewndsd | ed
around a i d pesiet ration. WO 03/ 047338 PCT/US02/38692 6 Figure 12A
shows a crdglgg-dsegé{rl onal view of the device of Figure 12 enbedded in
concrete. Figure 13 shows a close-up view of Figure 12A

Figure 8A shows a cross-sectional view of the embodiment of Figure 8 embedded in
concrete.

Figure 9 shows a side view of an embodiment of the invention installed around a
utility penetration.

Figure 9A shows a cross-sectional view of the embodiment of Figure 9 installed in
concrete.

Figure 10 shows a top view of an embodiment of the invention where the disc portion

is cut to receive the sleeve portion depicted in Figure 10A.

Figure 10A shows a top view of the sleeve portion, which combined with the part in
Figure 10, forms the embodiment depicted in Figure 12.

Figure 11 shows a top view of an embodiment of the invention where the disc portion
is open to receive the sleeve portion depicted in Figure 11A.

Figure 11A shows a top view of the sleeve portion with perforations to enable
attachment to the disc portion of Figure 11 to form the embodiment depicted in
Figure 12.

Figure 12 shows a side view of a dual sleeve/disc composite device installed around

a utility penetration.



Det ai | ed Description of the Invention Accordingly, in one aspect, the

I nvention relates to a barrier boot providing protection against pest

i nvasi on. wohss/obzaa38i er boot is particularly suited to prevednvgy208692
reducing termtes, ants or other boring insects fromentering a building or
structure in the area surrounding a utiklity penetration. In general, the
barrier boot has a tubular portion with a first opening adapted to cl osely
contact an el ongated nenber passing through the tubular portion when the
barrier is installed. A second opening, disposed on the opposite end of
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aspect, theoncratention relates to a barrier boot having a conical body with
a closed end fornmed by the apex of the conical body; and an open "bottont
end adapted to closely contact a surface when installed. The conical body
i s taper edFiglireors sHavOp elpseptviemof Eigdré mrd the closed end so that the
closed end can be cut to create a "top opening for passage of an el ongated
menber inserted through the barrier. Wen installed, in addition to the

cl ose- cont p&hiled DeSérHdn fdf theaambeiged by the invention around the utility
penetration, the top or frrst opening of the barrier boot can be further
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addition to heat-sealing, the second face of the circunferential

- In another aspect, the invention relates to a barrier boot having a conical body with a
closed end formed by the apex of the conical body; and an open "bottom" end
adapted to closely contact a surface when installed. The conical body is tapered
from the open "bottom" end toward the closed end so that the closed end can be cut
to create a "top opening for passage of an elongated member inserted through the
barrier.

When installed, in addition to the close-contact, friction fit achieved by the invention
around the utility penetration, the top or first opening of the barrier boot can be
further secured and/or sealed around the penetration. The top or first opening of the
barrier can be secured by tying, taping, the use of a pull-tie or twist tie, and/or a
caulk or sealant. The caulk or sealant can include a pest repellent or pesticide.

The bottom or second opening of the barrier boot of the invention can include a
circumferential flange having a first face disposed toward the top or first opening of
the tubular portion (or the conical apex) and a second face disposed toward the
ground or surface to be contacted. The circumferential flange may be disposed at
an angle relative to a longitudinal axis of the tubular portion and/or substantially



fl ange may be secured and/or sealed to the surface with an adhesive. The
adhesive may include a pesticide or a pest repellent. Heat sealing and/or
adhesi ve woyosma7azgsed advant ageously when the barrier boot rafT/UsoResdImventi on
is joined to a sheet-type pest barrier such as a woven or non-woven

textile sheet, a continuous plastic or ather polyneric sheet or a

stai nl ess-steel sheet. The sheet-type barrier may be specifically produced
as a physical or physical/chem cal pest barrier. Aternatively, the
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suppl y pi pesy ingludd a pesticide erct pestaepellent.i ng, and conduits. Such itens may
be referred to generally as utility penetrations and often enter a
structure through a foundation or footer. One opening of the barrier boot

i s desi gneldeatseating and/onagheshacmap beaispt welvarthgedusphyhet e LGSR sodt of
barrier that .has. .been E%rftora ed @ﬁ the util i% penetration. A suitable
surface inEIMELUCH5IoTsgtap %‘F@E SPEFERFIRM ANASH WGVEhREROHWEVhed t o
create a clerfilestosts a doniisisi plgstigadr otifdr polynidticreaval 4 SRiréRdstéarsred: af t er
t he di ggi wor k intended for the construction of a foundation and/or

footer of H&EReRttyRaLaraEMayheisrasfiGallyprodyced asa physicak®l be conpromi sed

by the necsgsraychEmical pesp BRI 2AItERGLIMALRS bal¥idP of th%li%rﬁibﬁ}ﬁaﬁ/)b@nd out| et
ducts. The barriers of the invention facilitate the restoration of a
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penetration by a close-fitti cont1 nuou arrier ot of the
i nvent i on.cangredesiabi nstal | ation situations it may not be practical or
desirable to pull the conical shape over the penetration. In these
situations, a vertical slit nmay be nade in the boot after the top opening
has been clhebardet bocilis adaptae fdrase with dlengaiéd swnzvers such aemifli-§36d47338

PCT/ US02/ S&Q%ﬁuctﬁ)ns penetrations and utility installations. Such elongated members
include, but are not limited to, plumbing and utility supply pipes, gas lines, electrical
wiring, and conduits. Such items may be referred to generally as utility penetrations
and often enter a structure through a foundation or footer. One opening of the
barrier boot is designed to contact a surface of a physical or physical/chemical
barrier that has been perforated by the uitility penetration. A suitable surface
includes horizontal preconstruction shielding sheet designed to create a continuous
protective barrier in an excavation area formed after the digging work intended for
the construction of a foundation and/or footer of a structure. The continuity of this
surface may be compromised by the necessary utility penetrations (water, gas,
electricity) and outlet ducts. The barriers of the invention facilitate the restoration of
a continuous barrier in areas such as utility penetrations. Restoration of the
continuity of the shielding sheet is accomplished in the area of the penetration by a
close-fitting and continuously sealed barrier boot of the invention.

In some installation situations it may not be practical or desirable to pull the conical
shape over the penetration. In these situations, a vertical slit may be made in the
boot after the top opening has been created to allow the boot to be pulied around the



pi pe. After the boot has been pulled around, the freshly created edges may
be overlapped and adhered. The adhesi on may be acconpli shed by a nunber of
means, i nelouadioageskeat seami ng or use of an adhesive. The ramwisse/3&oots of
the invention may include at |east one polyneric material. The polyneric
material can include at |east one pestigide or a pest repellent as an
active ingredient. Alternatively, the barrier boot may be made of any

suitable material including a woven or non-woven textile, a polyneric or
metal |ic rider Aler the fept has beandpulied souncs éhe feshly oieptashgdgesmay®s be used
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with a pelmeans inchiding beat@eaming eusecdf@ansadheeiyei ci de spread in the area
beneath the barrier, formed by the sides of the barrier and the surface
having a utility penetration. The space on the interior of the barrier may
cont ai n anthedeartiersbaadp et theriventiop extyi incldde af Ieaﬂl;ompdlwbém catdriab| Tieal

I f di ent d
et T andiemenhEb Aottt of BASEGH P kil Wit Haslel BAVRdRE o,
t he i nventihgredieay A)leerhammyj tiod barmigr bmttrawaenﬁderolflahyaautetrm mélte:@wvcﬁ e.g.,
textl nNeric or .neta | mat er Suc as
2 & nt ess RABINI B ean oy hoRR exlie payRens R Meiails MaterehBurhEBe

flexibl e etgiteds-steel 8t &lQMindmY, and enBY QsatRf coMjuRcliGtbwWRNhA AciiRApSstt 0 t he
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partlcularly pol yol'efins, such as pol yethyl ene or polypropylene or
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bet ween 0.1py §ﬁ|li?}nﬁer'i_’é1répohs Thé Qéé bﬁ 'tﬁjfmf@% QFtHerl?a‘? |é}%?$]€5|1thlﬂ dle.
polymeric materi a ring extru on o e po ymer e proportion
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production n@{egfeh% d?%&&%ﬁtm Hin TRt itk Ehglgr Qgéoc@%dawth % | t5§l@ t he

pol yneric extr u5| on bl"'ow n rusi on, bei ng
possi bl e foindesi t her one of these extrusion rret hods to be foll owed,
optionally, by hot- pressing and anal ogous processes known to the person
skilled in the art.

As a physical barrier, the invention may be formed of any suitable material as noted

above, e.g., a woven or non-woven textile, a polymeric or metallic material (such as
stainless-steel or aluminum). In sheet form, the material should be flexible enough
to allow it to be conformed by a fastening means to the contours of a utility
penetration on one end, and to a surface of another barrier, wall, or floor, on the
other end.

The polymeric material that forms the barrier boot may be obtained by the extrusion
of polymers, particularly polyolefins, such as polyethylene or polypropylene or
polyvinyl chioride and analogous (co)polymers, the thickness of which is between 0.5
mils and 50 mils. A pesticide may be incorporated in the polymeric material during
extrusion of the polymer film, the proportion being a function of the effectiveness or
the active ingredient used. The production of the polymer film may be carried out
starting from the polymeric material by hot extrusion-blowing or by extrusion, it being
possible for either one of these extrusion methods to be followed, optionally, by hot-
pressing and analogous processes known to the person skilled in the art.
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may al so be produced as a material having a pest repellent or pesticide
I ncor por awexb3toaezsei n. This material may be a polynmeric nmeEaT/vsoeBsqel ymer
and repellent or pesticide, resulting in a controlled- release including a
timed-rel ease or a substantially non-rebeasing material. For exanple, the
material nay be any of the barrier materials as described in U S.  Patent
No. 5,985,304, to Van Voris, et al. In granulated form such material may
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or nore additional layers to add strength and puncture resistance to the
barrier. This additional |ayer or layers nay be placed in any |ocation
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d
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exanpl e, m cr encaps ated pes CI de e
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5, 725, 869
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additional layer or layers may be placed in any location with respect to the releasing

and retaining layers, but an additional layer is preferably placed between the

releasing layer and a retaining layer. The barrier boot may also be formed by .

sandwiching at least one pesticide releasing layer (or non- or minimal-releasing

layer) with at least one pesticide retaining layer as described in WO 02/43487 A2.

In one embodiment, the above-noted releasing layer comprises a layer of a
microencapsulated pesticide such as an insecticide or a fungicide. For example, the
microencapsulated pesticide may be any of the microencapsulated materials as
described in U.S. Patent Nos. 5,639,710; 5,725,869; 6,133,197; or 6,149,843.

The barrier boot may also include additional layers to protect the barrier from
environmental factors, such as, ultraviolet rays. These additional protective layers
are generally included as the outermost layers of the barrier boot. Also, these
protective layers may be made of heat-sealable polymers to facilitate heat-sealability
of the barrier. The thickness of these protective layers may generally be in the range
from about 0.0005 inch to about 0.003 inch, preferably about 0.001 inch. The layers



protective | ayers nmay be nade of heat-seal able polyners to facilitate

heat -sealability of the barrier. The thickness of these protective |ayers
may generwaidos/bes3sn the range from about 0.0005 inch to awauwsee3803 i nch,
preferably about 0.001 inch. The | ayers WD 03/047338 PCT/ US02/ 38692 10 of
the barrier boot are held together or bmnded to each other to forma
unitary, multi- layer product. The |layers nmay be bonded to each other
either directly or by use of bonding |ayers. The retaining |ayers are
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than the releasing |ayer, controls the release of the pesticide fromthe
barrier boot. Wen the retaining |ayers are breached, however, an
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a control |tﬁiékné§slg{’@@ral@ﬁnﬂi@h&n@ékm%&ﬂml iheIP T abd®.00 iRGkdsnNg | ayer may
be. nade of %@lﬁ\gﬁzm“ c matrix and a pesticide that is di spersed

t hr oughoutP'¢ Put (hP0Zinches.ni cr oencapsul at ed pesticide. In one

enbodi ment of the present invention, the polyneric matrix is nade of |ow
density pol xeth yl ene. 1 n anot her enbodl ment, the mcrocapsules contain
suspensi ondhen irkags ’6’@"@@!"1"99 layer. vathebings die elearinaleyer icontsals fetelease

pr ot ect antof y&\odiitidd iR 3hd GafiEr bast, 4 &h{wrstam GfyAeS</degfyc! des and

fungi ci des and any bioactive c em cal repe prevents pests
f rom cont swwaygr,@n gftastive amongt oftthe rapellentesr p@@mlde @ ansilgbledd praventibés
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mar edi ent0MEg: Ot T8 18%a5¢ SonoOsitt, e Birelioty S R RIS Bur are not
limted tqolymentamktrixamdl a pesticide that is dispersed throughout the matrix or by a
microencapsulated pesticide. In one embodiment of the present invention, the
polymeric matrix is made of low density polyethylene. In another embodiment, the
microcapsules contain suspensions of biologically active compounds and an
uliraviolet protectant.

The term "pesticide" as used herein includes insecticides and fungicides and any
bioactive chemical that repels and/or prevents pests from contacting or penetrating
the barrier boot. Classes of suitable active ingredients for use include pyrethroids,
pyrazoles, organophosphates, phenylpryrazoles, neonicotinoids, inorganic borons,
benzoylureas, amidinohydrazones, fluoroaliphatic sulfonomides, natural mectins,
noviflumurons, chitin synthesis inhibitors and other known active ingredients for pest
control. Suitable insecticides include, but are not limited to, imidacloprid,
thiamethoxam, clothianidin, acetamiprid, fenvalerate, isofenphos, pyrethrin,
pyrethroids, bifenthrin, chlorpyrifos, bendiocarb and combinations thereof. The
insecticides may also include cyhalothrin, lambda-cyhalothrin, gamma-cyhalothrin,
cypheonthrin, cyfluthrin, tefluthrin, cypermethrin, deltamethrin, permethrin,
resmethrin, and combinations thereof. A preferred insecticide is lambda-cyhalothrin,



t hi anet hoxam cl ot hi anidin, acetam prid, fenval erate, isofenphos,
pyrethrin, pyrethroids, bifenthrin, chlorpyrifos, bendi ocarb and

conbi nat i wosostorexseof . The insecticides nmay al so i ncl ude @drarssehsdon,

| anbda- cyhal ot hrin, gamma-cyhal othrin, cypheonthrin, cyfluthrin,
tefluthrin, cypernethrin, deltanethrin,iipernmethrin, resmethrin, and

conbi nations thereof. A preferred insecticide is |anbda-cyhalothrin, WO
03/ 047338 PCT/ US02/38692 11 a highly potent termticide with a | ethal
concent r ata bightypdkéntiteragtigide withia lethat earcentsatinn tosill 92 EISEnidf igst0Oiites
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di spersed tehmigaigiedidse matri x, may al so i nclude carbon bl ack. Carbon bl ack
in the formof lanmp black may be used w thout deactivating the pesticide.
The thickness of the releasing |ayer may generally be in the range from

about 0. 00 rél6&dies lakyer maautof 8. da%érmqﬁ@cﬁx aﬁa%f;ﬁafsﬁ&blé dlswaséd tArd@R fhé Nches.

The rel easing | ayer rel eases sticide in 'l ed manner,
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barrier. 'Hb@é&?iﬁzﬂt%th@aét%ﬁﬁ%tﬁ‘e‘ &&%c.d&un% HidkREsEBY B FeloASh iiag@ hiayt he
barrier. Thefung@gI e included in the pesticide-rerleasing Iayer
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Fungi ci de e | f rier
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di f enoconananrer, assistingtbe rétainingtlayenity prevweﬁmmamftrmzp:esyslde@bnnthe

trifl oxysty (?Hérn fural axyl, chlorothal onin, fenpropidin, fenpropinorph,
cyprodlnll oxadi xi |, cyproconazol e, pyrifenox, fenpiclonil, penconazole,
t hi abendazol e, pyroquilon and m xtures thereof. Fungicides that may be
used al so ,i.ng| | t romet han I,sot.hi ocyanat e
and 1.3 i BRCGHER o SaEteioks Mndr g saan e et B g brpt, the'SRbiciuss

2,3,5, 6- tehayabbhrtuh;deﬂ |61ﬂn@péamwen@reasnngaéyarmtamynglamnrcb@cn&idé)buem}d copper

napht henat e, di.chl o fent| hydr oxi de, and conbinations, th reof
St Iroength S5 EﬂIﬁé‘f’lﬂ? &? -ganta @y t RUngioigs Gag PrevRitt dﬁ%‘;"ofﬂi'of‘ th&sed by

addi ng a integrity of the barrier caused by fungi. Examples of suitable fungicides include
propiconazole, difenoconazole, fludioxonil, metalaxyl, mefenoxam, azoxystrobin,
trifloxystrobin, furalaxyl, chlorothalonin, fenpropidin, fenpropimorph, cyprodinil,
oxadixil, cyproconazole, pyrifenox, fenpiclonil, penconazole, thiabendazole,
pyroquilon and mixtures thereof. Fungicides that may be used also include
trichloronitromethane, mixtures of methylisothiocyanate and 1,3-dichloropropane,
sodium N-methyl dithiocarbonate, 2,3,5,6-tetrachloro-1,9-benzoquinone, calcium
cyanamide, biphenyl, copper naphthenate, dichlophen, fentin hydroxide and
combinations thereof.

Strength and puncture resistance of the barrier boot may be increased by adding a
scrim layer to the polymeric sheet from which the boot is fabricated. The scrim may
be made out of a woven polymer, e.g., woven polymers made of high-density

» polyethylene. The scrim layer may have a thickness in the range form about 0.002
inch to about 0.006 inch, or about 0.004 inch. In some circumstances, no additional
strengthening of the barrier may be required, and flexibility of the barrier may be
increased by excluding the scrim layer.



scrimlayer to the polyneric sheet fromwhich the boot is fabricated. The
scrimmay be nmade out of a woven polyner, e.g., woven polyners nade of

hi gh- denswwoyo3pataget hyl ene. The scrim | ayer may have a thi daTeE®238692 he
range form about 0.002 inch to about 0.006 inch, or about 0.004 inch. In
sonme circunstances, no additional strergthening of the barrier may be
required, and flexibility of the barrier may be increased by excluding the
scrimlayer. WO 03/047338 PCT/US02/38692 12 In another enbodi nent of the
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form an |nt|mate seal V\ntz the utility penetration. However this is not
al ways t heShoulgidealfy bg Ra coptinuous gaeﬁmrpash the hasriensf areaiar thag 1thiBERt e pour

then a gapaiyvéiemoRPsetstabl)pistincihhe slab. Also it is common plunmbing
practice to put plastic sleeving or foam (for exanple, polyurethane)

around pipes to allow for expansion and to prevent contact of copper pipes

with cemenfyneRgt ,{bv\p%oﬁﬁ?é%esléﬁ E‘Ho ltmung?edreEBngéd’ma't gﬂe &%ﬁe?e ﬁ{a@e d

gaps. Also during t et ne e sl a expose
pressures, formcanunﬁmgte@qahwrtm e l@tﬂl(w penatiation. blowever ﬂhts is o)ntalways th&x pansi on

and cont r@é%te' Cﬂnt utl l@%ﬁﬁbﬁ%ﬁ n |§|rJ1 \%fd Mlhﬁ%{)ﬁ&s Sé&ﬁ' thgn ggﬁgrn?@ggé ng near

utility penefra scrlp 1 oNns™ | ion r a condui t
passi ng t hopanga tlarough(th&esleb Also it is common plumbing practice to put plastic sleeving

or foam (for example, polyurethane) around pipes to allow for expansion and to
prevent contact of copper pipes with cement. Both of these practices may lead to
crawling pests-sized gaps. Also during the lifetime of the slab, it is exposed to many
pressures, including expansion and contraction of the concrete, expansion and
contraction of the pipes, all of which may lead to gaps opening near utility
penetrations.

The descriptions in this section refer to a conduit passing through a concrete
structure. A conduit is strictly a channel or pipe for conveying a fluid or for enclosing
electric wires, cables, a multiple of flexible piping. While this characterizes most
utility penetrations through a concrete slab, it is recognized that other penetrations
pass through concrete as part of some house building practices. These may include
hollow or solid stakes that act as supports for pipes and as part of the structure of
the cement. This embodiment of the present invention helps protect against pests
around all penetrations, therefore the following description will use the term “conduit”
to include all penetrations embedded in concrete.



structure. A conduit is strictly a channel or pipe for conveying a fluid or
for enclosing electric wires, cables, a nultiple of flexible piping. Wile
this chare@®r4ziss nost utility penetrations through a cauaresoessdsab, it
is recogni zed that other penetrations pass through concrete as part of
sonme house building practices. These may3include hollow or solid stakes
that act as supports for pipes and as part of the structure of the cenent.
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through a concrete structure. In one aspect, the device is designed in such
a manner that it may be installed in pipe configurations known as bath
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bath trap v0|d is left open or Iater refllled with dirt or concrete. The device consists of

a barrier boot that has a tubular portion with a first opening adapted to closely
contact an elongated member passing through the tubular portion when the barrier is
installed. The top or first opening of the barrier boot may be further secured and/or
sealed around the penetration by tying, taping, the use of a pull-tie or twist tie, and/or
a caulk or sealant. The tape, caulk or sealant may include a pest repelient or
pesticide. A second opening, disposed on the opposite end of the tubular portion, is
adapted to closely contact a horizontal component of barrier material by means of a
circumferential flange that may be sealed to the surface by a heat-seal process.
Alternatively, or in addition to heat-sealing, the second face of the circumferential
flange may be secured and/or sealed to the surface with tape, adhesive, caulk or
sealant. The tape, adhesive, caulk or sealant may include a pesticide or a pest
repellent. The horizontal component of the device consists of a section of flexible
barrier film that has at its periphery an upturn, supported by a reinforcing material,
that may embed in concrete during the pouring of the concrete slab. The reinforcing
material may be any material that gives rigidity o the outer edge including plastic
materials (polystyrene, polyester, polyethylene, PVC and many others), or metals



seal ed around the penetration by tying, taping, the use of a pull-tie or
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have its term nus | ocated bel ow the |evel of

In another aspect, the invention relates to a barrier device providing protection

against pest invasion. The barrier device is particularly suited to preventing or
reducing termites, ants or other boring insects from entering a building or structure in
the area surrounding various utility penetration. This barrier device is particularly
suited for resisting the passage of pests into a building along a conduit set in
concrete. The barrier has both a sleeve portion intimately attached to the conduit;
and a means for diverting or significantly restricting travel of said pest. The barrier
may be fabricated from a melt blend of thermoplastic polymers and pesticidal
materials and be in various forms. As discussed above, the barrier may be formed

from various layers including non-releasing layers and releasing layers.

The means for diverting the pests ideally result in the complete outer edge of the
diversion being embedded into concrete to form an integral seal with the concrete
slab. The extent of the embedment may vary depending on the type of conduit or
the installation. The outer edge may typically be embedded by 1/8 inch to 8 inches to
ensure a good seal; preferably by ¥z inch to 2 inches and more preferably by
approximately 1 inch.



surroundi ng ground. In another aspect, the invention relates to a barrier
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according to t I nsta wever for the
product t oepdercmgrmatptialmaay be atiachtiddodine braaider edge ofitheseechptopsininge cup
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pr ef er abl ymafefai thehintparts additionallrigiditystortiee bhtat edgeslrmludmg pldsjie matetlhls cup
remalns (polystyrene, polyester, polyethylene, PVC and many others), or metals (stainless
steel, aluminium and other flexible metals, for example). This additional material or
reinforcing material may be in the shape of a rigid ring that may be attached to the
flexible barrier by a number of methods including, but not limited to, adhesives, heat
seaming, sewing, rivets or wrapping the ring inside the flexible barrier material. This -
material may have many different dimensions from a wire to a small sheet of plastic.
The rigidity of this reinforcing material may further be increased by attaching the
material to itself where the ends meet. This may be accomplished by a number of
methods including, but not limited to, staples, belt type fasteners, Velcro® fasteners,
baseball cap fasteners, adhesives and other type fasteners. Alternatively, a pre-
formed three-dimensional shape may be placed inside of the thus formed well to

ensure the formation of a cup, such as solid circular plastic rings or metal doughnuts.

The device may be attached to the utility penetration by tying, taping, the use of a
pull-tie or twist tie, and/or a caulk or sealant. The tape, caulk or sealant may include

a pest repelient or pesticide. Other mechanical fasteners that may be used include,



essentially upturned and subsequently enbeds into concrete, an additional
reinforcing material nay be attached to the broader edge of the second
openi ng two @ad7medi tional rigidity, as shown in Figure 7ARCTItS0g/38xdi ti onal
material may be any material that inparts additional rigidity to the outer
edge including plastic materials (pol ystyrene, polyester, polyethylene,
PVC and many others), or netals (stainless steel, alum niumand ot her
flexible nmetals, for exanple). This additional material or reinforcing

material Ry aNetiimited taraable tigs, £lips. Guakips.fipakinnd lae fasteners teded to the
flexibl e badiéb®), shinifilty s, BbsitRiciRdfrab et SeBhind bt arlyBthérd Mbihed di O
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fl exi bl e dleehmenaterial. This material nmay have many different
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reinforcing material may further be increased by attaching the material to
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pl aced inside of the thus fornmed well to ensure the formation of a cup,
such as solid circular plastic rings or nmetal doughnuts. The device nay be
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fasteners delbfién Sfapdacdaiicetbricadl hathedvAphed aftihdrkd Ltk PedSfRion. 16 but are

not limted to, cable ties, clips, buckles, hook and | oop fasteners (e.g.
Vel cro'), WieseRieats pheeampeay aptigaallyrontain W," skiegtheringRids iRpluding ot her

met hod of yiadd AGHERBI plASIEidrire&tal.! Y, 1t has been found that the use of a
fastener on the plastic sleeve Intimately associated with the conduit,

near the base of the cup can inpart additional rigidity. This fastener may
gt ity o % Rt Befiht bhEinstaled gebichflan CeEhdAY on the SREFRE e
or seans itabe proieciedransithe edditiogalatsewd thsf device as apretectianeior thercaniajped
devi ce ana%o% tft@§u@aec%%f‘fﬁ@9&%qe@ %@e&@&t&%é EEB’ e%%%ﬁhﬁé}h in?apy be fully
embedded within the concrete or may be installed in a manner, which allows there to
be a continuous sleeve of plastic around the conduit above the level of the concrete.
Therefore the total height of the installed device could be from 1 inch to 10 inches.
For a device to be installed in concrete from 1 inch to 3 inches and preferably 2
inches to 3 inches. For a design which is intended to be present throughout the
entire depth of concrete the design may be from 3 inches to 8 inches or greater

depending on thickness of the concrete.

The barrier device of the present invention may be a pre-shaped flexible sheet
(Figure 7A), which is formed into a conical shape in-situ around the conduit; or as a
pre-formed conical device ready to slide over a conduit and attached in a manner
described above. The flexible sheet should have a method for adhesion along the
long straight edge enabling the formation of the device in the field. This method of
adhesion may include chemical adhesives including sealants and caulks (e.g.
Weatherban® sealant tape from 3M, Tapecoat® Moldable Sealant from Titus),

adhesives, glues, hot melt adhesives, tapes (e.g. Tapes based on 3M® High



These pleats or seans may optionally contain further strengthening aids
including wres made fromplastic or netal. The total height of the

i nst al | edwabensioaes3gay vary dependi ng on the size of the cormu/wso2Bgsobe
protected and the additional use of the device as a protection for the
conduit above the surface of the concrBte. Consequently the cup enbodi nent
may be fully enbedded within the concrete or may be installed in a manner,
which allo thereryﬁ be a continuous sl eeve of plastic around the condui t
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Adhesi ve aﬁ&hSE'Deraé;béétroﬂﬂidMeér)/honatﬁél"baﬁrh@radevﬁfél%mnnrF‘Péd?QdArmM bge used,
for exanpl.e hlﬁj’-L ami n LHtl‘aSOI’lI c welding, The ta gl ue or adhesi ve
ont léfi?et

may al so i NP abthe %Fa'l%we'na@f thﬂf@"l“@r'ﬁé’lﬂeﬁ’ieﬂdﬁw@ﬁence of
the bloc k&he @?dﬂrfdhqfhetlﬂu§ fdrird doﬁe%‘é}iﬂh%ntb@arﬁtlrhgt‘ély%*%héa@@% ipe Bsin
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above. This flexi bl e sheet design has ntages'as it allo
t he pr odudﬂchet? helovidhe 1arpge openmmg @ftiherde@l@sq di rhls second fastener, in combination

with a rigid ring along the circumference of the larger opening, forms a well which
may accept concrete and thus form a complete seal, as shown in Figure 9 and 9A.

In another aspect, the barrier of the present invention has the form of a composite
sleeve and disc structure. The sleeve of the device may extend to one side of the
disc or to both sides of the disc. The length of this sleeve may be such that the
barrier device is installed completely within the concrete structure or long enough
that the sleeve extends beyond the concrete structure such that the pipe is
continually encased in plastic throughout the concrete structure. Consequently the
total height of combined sleeve(s) may vary from 1/16 inch to 8 inches. Preferably

1 inch to 6 inches and even more preferably 2 inches to 6 inches. The sleeve of the
device is installed to closely contact the conduit while the disc is installed such that it
embeds into the concrete surface. The extent to which the disc extends beyond the
pipe may be adjusted to varying situations. The disc should have a diameter such
that the disc embeds into concrete. In some cases this will require the disc of barrier
material to extend beyond a plastic or polymeric material that is placed to protect the
pipe from the concrete (for example polymeric foam materials or plastic tubes).
Although the disc may be any diameter, it is usually designed to protrude a distance



aspects of the invention including choices of material are as di scussed
above. In another aspect of the invention, the barrier device shown in
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plastic materials (polystyrene, polyester, polyolefins (polyethylene and polypropylene
as examples), PVC amongst many others), metals (stainless steel, aluminium as
examples). The rigid ring may be attached to the flexible barrier by a number of
methods including, but not limited to, adhesives (e.g. tape, hot melis or other
adhesive materials), heat seaming, sewing, rivets or wrapping the ring inside the

flexible barrier material. There may also be one or multiple reinforcing rings present.

In another aspect, the device is designed in such a manner that the device may be
installed in those situations where it is not practical to pull the device over the end of
the conduit. In the case of the composite disc and sleeve design, the device, as
shown in Figure 12, is designed with a continuous opening running parallel to the
sleeves of the device and perpendicular through the disc in a continuous line. This
opening allows the composite disc and sleeve device to be pulled open and wrapped
around the pipe. The cut edges of the device may then be mated back together
such that the product is sealed against termite entry. In one particular embodiment,
the split in the disc is offset by a number of radial degrees between the bottom and
top layers or halves of the disc, typically between 10 and 60 radial degrees. This



may be conposed of one or nmultiple layers of the barrier film In one
speci al enbodi nent, the disc device may have no sl eeve, where the disc
conponent wal @3a73i38 in intinmate contact with the conduit armtTmesod/3gn2
friction. This may be particularly useful in situations where the disc may
be installed between sections of foamivnsul ati on. The disc part of the
devi ce may have an optional reinforcing disc structure lamnated into the
disc part to inpart increased rigidity to the disc. For exanple, in a dual
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disc to gq}VHe;l Fn%%arﬁ%&, f‘%taro%ﬂ%w}o %eecr:]oéeh Gorftad Cfr#c?orrl) k‘ & acefueved by the barrier
around the utility penetration, the top or first opening of the barrier device may further
be secured and/or sealed around the penetration. The top or first opening of the
barrier may be secured by tying, taping, the use of a pull-tie or twist tie, Velcro®
and/or a caulk or sealant. The tape, caulk or sealant may include a pest repellent or
pesticide.

The barrier device may be adapted for use with conduits such as multi-sized
constructions penetrations and utility penetrations. Such utility penetrations include,
but are not limited to; plumbing and utility supply pipes, gas lines, electrical wiring,
and conduits. Such items may be referred to generally as utility penetrations and
often enter a structure through a foundation or footer.

As discussed above, the barrier devices of the invention may include at least one
polymeric material. The polymeric material includes at least one pesticide or a pest
repellent as an active ingredient. Alternatively, the flexible barrier device may be
made of any suitable material including a woven or non-woven textile or a polymeric

material, or a metallic material (such as stainless-steel or aluminum). In sheet form,



back together as well as helping to ensure that a continual path for
termtes is wunavailable. In another aspect, a flap of the flexible barrier
mat eri al , wah@paw3as a segnented annulus with an outside oviedoassothe sane
as the outer edge of the disc and an inner curvature the sane as the
inside of the disc is adhered to the dizec in a position such that it
overlaps the split in the disc to avoid continuous gaps. This flap of
material may be present on the top of the disc, the bottomor both faces of
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Optionally this excess material contains a tacky adhesive, which may
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polymeric material includes at |east one pesticide or a pest repellent as

an active Tﬂégécfx‘/ghﬁﬂ%te of’ﬁlanr%repﬁé)nglb& d’leﬁ' %té laq)fé ma?lt %R)’e"s'lﬁgtalga?&n ce may be

made of any suit woven textile or
pol yner i ¢ advantagesin inetallatioreasit Iallowmdhe ddavmeajorbeanaarpalatécémért at eel or
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crawling pests, particularly termites and thus the combination of a flexible material in

these designs along with a pesticide repellent is of particular benefit.

In another embodiment of this invention the devices described above may be
prepared using a polymer blended with an insecticide material which is prepared
using a manufacturing technique which melts the polymers togethér and
incorporates the insecticide in a single step. Such a technique may be the use of

injection moulding.

Referring now to the drawings, Figure 1 shows one embodiment of a substantially
conical barrier boot 2 positioned on a utility penetration 8 for a building under
construction. Ultility penetration 8 protrudes up through the ground 18 and a termite
shielding sheet barrier 16 that has been laid over the foundation area prior to pouring
a concrete foundation slab. Barrier boot 2 has an opening 6 and tapers toward an
apex 4. Opening 6 of barrier boot 2 is circumscribed by flange 10 having first face
12 and second face 14. In one embodiment, opening 6 has a width of from 4 to 12
inches. Second face 14 is adapted to closely contact sheet barrier 16 when



20 the material should be flexible enough to allow it to be confornmed by a
fastening neans to contours of a utility penetration on one end, and
enbedded wat@/utess concrete structure on the ot her end. TheETm80/s892 C
material that fornms the barrier device may be obtained by the extrusion of
pol ymers, particularly polyolefins, sucd as pol yethyl ene or pol ypropyl ene
or ponvinyI chloride and anal ogous (co)polyners, the thickness of which is
bet ween m 50 mils, A pesticide 15%r[be i ncorporated in the

pol yneric |ﬁ§g@t‘o§|of bam%rr?@%%ﬁ w@ﬁteéfamww X/H%‘Fetfqt'loms tfeeppapisF t i on
bei g 2  URERichboRbd Loof o aybunRBNEIr 1oid 1R eaior BB Thasingdn The

production of the P g be carried out starting fromthe
pol yrrer i c Qf@diaceat H'Jﬁmgaﬁt!“lmj%rﬁdﬁ bi|comnigied follpwing:installatiasof bgyrier 2.

optionally, by hot- preSS|ng and anal ogous processes known to one person
skilled in the art. The advantage of using a flexible barrier material is
that it giBargerbeatd isinstalled argurthuiilijepeneiration By placiog Oasnml 6aiflbaveierf or t he
devices t Oten
flexible (r)rza er {@pgpgb(@%@&bha'& bEn&rat aclﬁﬁtﬁgspcr aﬁéﬁs ,ﬁ‘ I%ts 8'39;1 f‘?@al arly
term tes dhdinthsr ctﬂbanwrﬂnlmahlscmlm;‘baxrién 2i9 mltasrshbwnlwldalshed nmmz@, desi gns

along wt |cide repellent s of f|t 0,

erbodi ment BHETTLE [ shERavElerd Byt B e Blefin B3R aethag PasB e e
using a pdlay\geﬁobi;ﬁ‘ndeeb momtlactamth sttt bagiedd 6maherfiapbe Woiisthenheat sgsledd
using a manuf acturl ﬁ %%’EUS t poI ymers together and
|ncorporatc2-‘fs0 ?‘@”91% |V€’yd8' PH 1 arreph. Such a techni que may be the
use of injection noulding. Referring now to the draw ngs, Figure 1 shows
one enbodi nent of substantjally  conical barrier boot 2 03|t|oned on a

utility pdn@tfies ?Uﬁe §rawingg shews an inptalledeontigeratien Bﬁhﬁd’ﬁ‘m%ﬂoﬂ 2pith

penetrati QiteSeitiicntiff afttPa thhGte@ToliR@atdhfsd BagBEepb@el] A8 the hi eI di ng
sheet barrier 16 that has been laid over the foundation area prior to

pouri ng afsqs!@rﬂie&r@wg)hh@mnpfﬂﬁe&l@sah%ﬂabép ayiers and eeryragts, BiWeng 6 and
tapers tovgpd.a8y f&ﬂ%ewveemﬁélba@pc;@raf § ok fle &gmeté fd%d‘éﬁ%é’lgﬁ%'nét?ﬁd by

flange 10 having first face_ 12 and seco face one e
openi ng 6 the 4itility wenetiatign 8.r These srpall spaces provide entry points for subterranean

termites to enter the building from their earthen tunnels in the ground 18 beneath the

* building. Since the termites can construct earthen tunnels up to the structural studs
and other wood used in the framing of the building through these entry points, these
entry points are critical places that require shielding.

Figure 3 shows a cross-sectional view of barrier 2 of Figure 1. Figure 4 shows an
alternative embodiment of the barrier of the invention. Truncated cone 30 is similar
to barrier 2 of Figures 1 and 2, except opening 32 is provided in predetermined

diameters selected to provide close contact with commonly used utility penetrations.

Figure 5 shows the multilayer substructure of one embodiment of the barrier. See
Example 2 below.

Figure 6 shows a barrier boot that has a tubular portion with a first opening 80
adapted to closely contact a conduit 81 passing through the tubular portion when the
barrier is installed.” The top or first opening of the barrier boot may be secured by a
pull-tie or twist tie 82 as shown in Figure 6A. A second opening, disposed on the
opposite end of the tubular portion, is adapted to closely contact a horizontal



I nches. Second face 14 is adapted to closely contact sheet barrier 16 when
WO 03/047338 PCT/ US02/ 38692 21 installation of barrier boot 2 is conpleted
around utwa @y4mssetrati on 8. Sheet barrier 16 is di sposatTajoacsnr to
ground (soil/dirt) 18 or other exterior substrate underneath or adjacent
to a building structure to be conpl eted®following installation of barrier
2. Barrier boot 2 is installed around utility penetration 8 by placing

opening 6 of barrje 2 over upper end 20 of utilit enetration 8 until
ipper end SERerSthaste BaleraR MeaRs of neTeurisanyal TANGBAPR RN BB A ¢ i s
poi nt, barddatdd & thé sQaceby & hesisdd presd Thé ReriZohtal RAHIPBHT bfhe 2 1 S
pushed downward over utility penetration 8 until second face 14 of flange

10 is in JRYGE PSSR T fwpeqiion ot Bexiblgarder firg thatihasrat its gerinlery anUpEN heat

seal ed orss;tsbﬁweifbwhaﬁiovlﬁﬂé%rﬂa@érmmtae %Bﬂn%‘?ﬁgjr@@ﬂ e hbfizodthgur e 2 of

t he draw ngs shows an instal configuration of e barrier boot 2 of the

present i rRASMQNEAt with spinfpraing matarial alewritie; dayicel taiendmdia sonerete ¢ainged. As
the concrigheolAhdbidelddfcetgyt € foundation slab 50 cures and contracts,
m nute spaces 5 orm between the peripheral edges of the concrete
foundation slab 50 and the utility penetration 8. These small spaces

provi de eng; | ) t he .1 ding from
their ear Dﬁéﬁreﬁﬁ#}bte\fssé ?Ht@ﬂgggé%]m@@ﬂ%aebﬁ? hgngeﬁw&ief[e M%?Ip%ltnce t he
term tes ocambadimsht ofdhe drvehtiem FigareeTA shpws a ftonevietvrofdheifiatibletshdst and

ot her wood ed int fram.ng of .the Il di ng through these en poi nt's,
t hese ent?’ﬁg%chﬁptsogﬁg 'rbvﬁm'?'g%ﬁ'orﬁpéfﬁsé%@'ﬂgﬁr% Ptﬁ%éﬂ?ré? Eﬁ%ﬂﬂi tr%gure 3
shows a criteibie sieddthiagla mieiod ddr duiiesiodrot2along fiedonh@ sttaighi @djecerthbh@Ws an
al ternative enbodi nent, of thﬁpgﬁ[o[;iger of the invention. Truyncat e%cgone 30

s simi | arOmiAeRaffigpeycgn nq agpgdsionglieiiprelgdniagal S atiacheeyi ded
i n predet epnhé8dge 6f MBRIBOHRD §Fritd RFladdPaddifdHllAgieitPoRcs Rt dvices t h comonly
used utili té ggnet rations. igure 5 shows the nultilayer substructure of

one enbodif of the barrier. See Exanple 2 below. Figure 6 shows a
barrier boot that has a tubular portion with a first opening 80 adapted to
closely contact a conduit 81 passing through the tubul ar portion when the
barrier i Figwetgshaws a sifieiqupf an embpdimeant ohthegnyantiondnsigliadiaspunghat nay be

secured byyifity penetration. The top end of the sleeve portion is attached using a cable tie
100, and to assist with the embedment in concrete, the second opening is inverted
and cuffed to form a doughnut shaped well 101 of the material. Figure 8A shows the
device embedded in concrete such that the outer edge of the cup is a certain

distance away from the conduit such that concrete flows into the cup.

Figure 9 shows a side view of an embodiment of the invention as shown in Figure 7A
installed around a utility penetration such that the smaller opening of the device is
orientated towards the ground. The thus formed cone is intimately attached to the
pipe using suitable fasteners, and at least one fastener is attached at the bottom
110, close to the smaller opening of the cone and at least one fastener 111 is
attached near the larger opening of the device. This second fastener, in combination
with a rigid ring along the circumference of the larger opening, forms a well 112
which can accept concrete and thus form a complete seal and is embedded in
concrete as shown in Figure 9A.



pull-tie or twist tie 82 as shown in Figure 6A. A second opening, disposed
on the opposite end of the tubular portion, is adapted to closely contact
a hori zonwal 037138/ 047338 PCT/ US02/ 38692 22 component of Heavwsoessayat eri a
by neans of a circunferential flange that can be sealed to the surface by
a heat-seal process. The horizontal cordonent of the device consists of a
section of flexible barrier filn1that has at its periphery an upturn 83,
support ed a reinforcin rial as .s in Fi re B. .The .

or S0t al FIOWEHSCHGHE GioPivE LB ERGTY & 1 VAN Reke TETBoRign errbed
i N concr etiRsHK dgtdhing With PRHEH3tsOf20LiA ehe 8B Ed@hE bR to FécQaWeethE sfdeQus a cut
out section of an annul us representing the flexible sheet enbodi nent of

t he i nventRo#PN B gdericted ins Righee 10A. bigure,1 @A\sBews RdoR view ¢fithe slrewe

enbodi mentpdpfiorf Which 'iE/WFEpIp@B tQ¥drRY thb‘ae\/i'&éfd%hic?éd iAFigieuyad a utility
penetratlon The flexible sheet has a nethod for adhesion 90 along the

| ong straight edge enabling formation of the device in the field; and an
addi ti onalg t d
ad 1 onal i lVIarelA BBVRG B o brBRARRR ! knidoR g ind deg BAGAC,
shows a sihés an ependfg 130 oneodivethe sleé¢ve prartiomdepiciedrin Figsralill Ad thtmemdiAa
utility p t sing a
cable ti eeé?]?%aa tjoﬁ(yi %Jggtg é%s e%gchoﬁt otnh‘pﬂq ﬁ%ﬁ% {én1 @ge ana ?éea&ﬁa%ﬁ E]%ﬂgiebcond
openi ng i ghe disepodibn afrigurafifiad form ﬂmremtmchiuegmnmted!lapﬁgumz 101 of the

material. Figure 8A shows the device enbedded in concrete such that the
outer edge of the cup is a certain distance away fromthe conduit such

that conc rmgweﬁlzmmm sidé Ivew:coma difral gerQe&hm(%lté iddeice iirstaliet axdund
enbodi ment of .t he i nyent ITBn as ' all ed around a

Tty peniinapenstralGin ThA 420 or W stonaning oidpe Baisr sleddediagdy Fequred

orient at e%rbm@ﬂﬁ%etnbﬁaﬂdirpu&ﬂg a Bagle thrmd., %Hﬁfhaﬂ?rtﬁe bdttbmtdldBeqsy attached
to the pipe usi ng? suitab asteners and at | east one fastener is

attached afecuigdip %ﬁiﬁ*emnea bhae disg p@ﬁé)féh%@?‘é?e bReAn ABtYAl f1e cone and

at | east odifforcmgidtitesiribihe 191 |a<\hrr@fémﬁtoﬂﬁard.§c%d l%ﬁ&%rt%@éééﬂ idityte
device. This second fastener, in conbination arigidri n% al ong the

ci rcunf er dhe dissf Figwse I1aﬁgfé'Pwér?e‘HPﬁiJ?eqt@ﬂﬁ’sV'%W\ﬁéme depjce of Figure 1
embedded in concrete.

Figure 13 shows a close-up view of Figure 12A where the device is embedded in
concrete such if any gaps 150 are formed, there are no continuous gaps between
the barrier and the conduit greater than 1/16 inch.

EXAMPLES
The following examples are provided as illustrative embodiments of the invention,

and are not intended to be limiting of the scope of the invention in any way.

Example 1 Installation of a Cut-to-Fit Conical Barrier

A conical barrier having, initially, a single opening bordered by a flange adapted for
heat-sealing to a sheet-type barrier is used. The body of the barrier boot is formed
from a material including an active layer of a polymer matrix and a pesticide such as
lambda-cyhalothrin dispersed through the matrix and a binder such as carbon black.
This active layer is sandwiched between two layers of SARANEX (The Dow
Chemical Company, Midland, MI). This arrangement prevents any substantial loss



whi ch can accept concrete and thus forma conplete seal and is enbedded in
concrete as shown in Figure 9A. WO 03/047338 PCT/ US02/ 38692 23 Figure 10
shows a two osiams3ef an enbodi nent of the invention where tHGE/WBRBSPRrtion
has an opening with pre-cut slits 120 in the center of the disc to receive
the sleeve portion 121 depicted in Figi4re 1 OQA. Figure 1 OA shows a top
view of the sleeve portion which is wapped to formthe device depicted in

Figure 12. _Eigur 1 sh .at vi ew Qf _an di nent t he i.nvention
Pt e e of e Mt erharaiat wil oy ShedNER R Hreraec, Hinen eauab 5o 1 L on
depi ct ed itRefragallablelib/an &ffc@tive ambint iRNREEreh ¢faRe BIRWhOsudhRatdriVs porti on
with perforations 131 to enable attachnment to the disc portion of Figure

11 to for rReSkeVia MR BIeRENRIS pre¥eRiedd in Figure 12. Figure 12 shows a side
view of a dual sleeve/disc conposite device installed around a utility
penetration. The to‘z_or first opening of the barrier disc device is secured
around t hePrfsieinsialiabian abihgdoasrierathieconsisuation. sitefis peapared for thedngigliation s| eeve
s secur | ; b SG Way=1 tional
o ot or o agtub BRI SR ey i wtin ity Nex 2PoffRY befierfiinsRIcl |

i ncr eased aviegihti entire area ineludingdhe Biiljy penatpations ouging croseshaped incisions ivi ew of
the devic | 2 enbedded in concrete. Figure 13 shows a cl ose-up
vi ew of Fﬁa‘g%ggﬁtg%rﬁ%%re the device is enbedded in concrete such if any
gaps 150 are fornmed, there are no continuous gaps between the barrier and

br ovi ded ae ikl paiiet & Sagetrhbioe 558 o R clondafe SmBRtAdn g EM e ' ©
ilnf enflelclI tp;meaiiénﬂsubhgs@fpipheTBeepe obthet fipe isinsentddthroughahy opening ahdanpl e
nst a a{ I on .0

f.,a Cut-to-Fit ni.cal Barrier A coni.cal barrier haying,
i nitially,ngCcenifg) @%d%ﬁfaﬁra %SF@grpé‘be Sﬁﬁn?'ltgﬁa@eﬂaﬁ gﬁ"%ﬁ’ copagkWillb o' rig
to a sheetiné jieridrastihebarrier istBe dirdBfordeidbie Bbek BEthBdohbe At BRSO point ther med
froma materjal includi ngean active, | ayer rmatri x an

of a pol yner, _ d a
pesti ci de thg PineRRvBe asrelianed fremdhe Sé‘ieﬁeﬂgftthﬁ gogisakhasriermby folchng a
bi nder sucd} iysvigial M3pedictC krhe excess portion of the conical body, from an area just
beyond the pipe end to the conical apex, is then trimmed away to create an opening,
which will allow the passage of the pipe end. The newly created opening closely

contacts the outer surface of the pipe.

The conical barrier is slid along the pipe in the direction of the sheet barrier until the
outward face of the flange surface contacts the sheet barrier. While the flange is
firmly in contact with the sheet barrier, the materials are subjected to a heat-seal

process in a known manner.

Example 2 Multilayer Barrier Boot

The barrier boot substructure can be produced as a multilayer, substantially non-
releasing material. The layered structure can be produced as an extruded and
laminated polyolefin film. The active ingredient, lambda-cyhalothrin, is incorporated
into a centrally disposed layer that is sandwiched between layers of SARANEX film
(Dow Chemical Company, Midland, MI). A layer of woven, high density polyethylene
(scrim) is included to provide additional strength and durability. The outermost
layers are selected to provide protection from deterioration due to UV exposure and
to provide improved heat-sealing capability. As illustrated in Figure 5, the material is

produced as an eight-layer product as follows:



This active layer is sandwi ched between two | ayers of SARANEX (The Dow
Chem cal Conpany, Mdland, M). This arrangenent prevents any substanti al

| oss WO 0@/00eBA338s PCT/ US02/ 38692 24 of the | anbda- cyhal otHoT/wsonnsdok t he
outer SARANEX is breached. The pesticide is then available in an effective
amount in the area of the breach, such #hat entry of pests via the breach
is prevented. Prior to installation of the barrier, the construction site
is prepared for the installation of a foundation and utility penetrations
are in place. Next, a sheet barrier is installed over the entire area

i ncludi ng Ldyer Ht-iNdv GmQMibhﬂésW@\lGHF(%r&feOﬁﬁr)ﬂb?&%b cBfipdE&Nsf Black t he
sheet barrier. The conic Jﬁ@barrl er pl aced atop the end of an el ongat ed
e

menber of ERE Mo RP415-18<rederash lﬁ’ﬁ) %’GH‘F’OJ‘SCO&“BQ }SéadeTPFéyQJﬁfd" BIRSTOREr pi pe i s

i nserted t@&mgfmtﬂ%oopew Plgstﬁ:@ﬂ ath@w%ﬂb%ol?&ﬁMehé (PE-@652-2Y Rloyh e pi pe
end until the plf)e end is firnmMy in contact W the interiof of the

barrier i rChemica| FeeCalgarsrAlberta, frnads), hengedhiskness efraboup@.0ad lnothe end

of the pipe may be ascertained fromthe exterior of the conical barrier, by
touch or by visual |ns§ect| on. The excess portion of the conical body,
from an arleey @stSARBNEND thdqw pbemical Compasy)layerss, cawm$ed of Vimghdirter i nmed

away to cr , I e end.
The newly %ﬁ% e@ﬂ @%@ﬁ”ﬁg ch&gg%P Ig@(\:’odr?tnga(t:)f g&%@ﬁgﬁé (nnglkbg%eﬁ%tge pi pe.
The coni catopohmeéreand silisdn doaiue;ﬂgammgaamlqﬂmessot blaaolm(r.(mzlnoln: of the sheet
barrier until the outward face of the flange surface contacts the sheet
barrier. Wiile the flange is firmy in contact wwth the sheet barrier, the

mat eri al s laayer SultNGRta®kriod, as Hesdribedabovgr ocess in a known manner. Exanple
2 Multilayer Barrier Boot The barrier boot substructure can be produced as
a nmultilayer, substantially non- releasing material. The |layered structure

can be prociyeed - zsa;rmn% énudmd)zvayér 6basorigésed df%'igfpdjéﬁéltil polyefRylehHge active

i di ent t t trally di d
| ayer - t i (SETIAATR N &t AV S gD AN CARRKESEM (IASORBRE (i cal
Conpany, MNghaTbrp )] Havm@; & BEHneas oNBNGR 0.0040RcHiensi ty pol yethyl ene

Layer 5 - LDPE, Low density polyethylene (LC-0522-A, Nova Chemical Co.) tie layer
68, containing black resin (No. 2013-19, Colortech Inc.), having a thickness of about
0.001 inch;

Layer 6 - Active ingredient layer 70, composed of gas black carbon (Colour Black
FW200, Degussa Corp.), lambda-cyhalothrin, and low-density polyethylene (PE
XU59400, Dow Plastics), having a thickness of about 0.002 inch;

Layer 7 - SARANEX® 14 layer 72, as described above; and
Layer 8 - NGR layer 74, as described above.

A sheet is initially formed by bonding a layer of NGR (layer 1) to a sheet of
SARANEX® 14 (layer 2) using an extrusion coating method to form layer 1-2
composite. A layer of LDPE (layer 3) is melt-extruded to bond the layers 1-2
composite to a sheet of Scrim (layer 4) to form a 1-2-3 layer composite. Another
layer of low density polyethylene (layer 5) is applied to the layers 1-2-3 composite by



(scrim is included to provide additional strength and durability. The
outernost |ayers are selected to provide protection fromdeterioration due
to UV expesuis@4zassl to provide i nmproved heat-seal i ng capamdiiuge2/3$e:2
illustrated in Figure 5, the material is produced as an eight-1|ayer
product as follows: WO 03/047338 PCT/ US®2/ 38692 25 Layer 1 - New
Ceneration Resin (NGR) (Fabrene, Inc.) layer 60, conposed of black resin

No. 20413-19,. Colortech Ing¢. trus coa rade ol efin
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Conpany) | ¢R¥Ef Bﬁyeﬁﬂﬁﬂaégﬁﬂﬁﬂ vinylidine chloride/vinyl chloride
copolynmer, lowdensity polyethyl ene, ethylene vinyl acetate copolyner and
silicon dioxide, having a thickness of about 0.002 inch;

| ayer 64, Hie adiyelayssds pispated hyyaking apremix Imwm%tblﬁéuésw@ }ly uagdam 66
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Co.) and bla resin haviig a thi ckness
of about OPlgstics) mwom%rmly@roumdjpttomtpamdlea@awg;abby&mmeehea(tlctesizez A,

No Ch 9,
Co?/gr t egtrP ncF.) ,ethg%bﬁggg%ﬁ?i argﬁheesrgﬂgfg@é out tt@dg%gfaﬁﬁ cﬁ b()EQL lé’gcéAct ive
i ngr edi ent Suipeyrtine MO, &Gepemtad‘adforgﬁsmbamcm CalobBlack EW200; D basﬂa CEMEOO,

SUR0a00, i WpaR RSN e Cuodl AL DiterBoLYS ke o 7 -
cSiARANDb(( Ei )fbgningmnorﬁdgemud esigiurdkalingda dey, floweblelovyeistehcy. MHR thayer (734? as
(ayer 1y B80T apeaiingiat s ipiaRiakbiiidmpprajer o5 gty & iahdt Gledhindont i ng

met hod tO (syhgentaXbp ProtectcHIPRS) s @ddéd t@%rmﬁfuréﬂpgn{dltﬁﬁ%bra:y)
mel t - ext ruded to bond the layers 1-2 conposite to a sheet of Scrim (layer

4) to fornk! anqerzgﬁatlcawrma)awﬂm fpllowing Hienapplicatigreef lambdangybrletdrio yo

pol yet hyl esgidvedy Rbmegehsoudimkiuré TRe bléfnik R¥fathskivout7 99BP Reldht BY gas
black carbon, 9.5% by weight of lambda-cyhalothrin and the balance being a low
density polyethylene.

The premix is formed into active ingredient pellets by creating a strand by melt-
extrusion and cutting into pellets. The active ingredient pellets are blended with low
density polyethylene pellets (PE XU 59400, Dow Plastics) in a ratio of about 2:1 so
as to achieve a concentration of about 6% weight percent of lambda-cyhalothrin in
the pellet mixture. The pellet mixture is fed into an extruder to melt-extrude bond the
first outer layer and second outer layer.

A multilayer, laminate sheet having an overall thickness of about 0.014 inch is
formed. The concentration of lambda-cyhalothrin in the formed laminated sheet is
about 0.9% weight percent

Example 3

The body of the barrier device was formed from a material including an active layer
of a polymer matrix and a pesticide such as lambda-cyhalothrin dispersed through
the matrix and a binder such as carbon black. This active layer was sandwiched



WD 03/ 047338 PCT/ US02/ 38692 26 an extrusion coating nmethod to formthe
first outer layer. A layer 7-8 conposite is prepared by applying a | ayer
of NGR (| weyen3/08)3380 a sheet of SARANEX(r) 14 | ayer (|l ayer POT/i8028%d92 USi ON
coating. The active layer is prepared by nmaking a premx is which is
subsequently used in preparation of th& active layer. A lowdensity

pol yet hyl ene (PE XU59400, Dow Pl astics) is cryogenically ground to form

particles havin ut 35 cle size.. The polyeth ticles
P L hen o aMad v Mverse’ SARAMERThE Hast fhsiisal hoaany.aupianes ol Niis &,
Gener al  Cagiparycristi Méh&sgngbsa{rﬁ.akloﬁy\aﬂme |40 BYS-8Ph4FothAn until the duter
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consi st enciy h&\otdh itRe bPARAASHCHRET &ith)6F FtistsAa tiE SreBah wkildbd EMEF\@HUV e of
about 50 C, |ambda-cyhalothrin (Syngenta Crop Protection, Inc.) Is added

to the mxture in a nolten spray. The blender agitation is mai ntal ned
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XU 59400, Dow.Pl stlcs of .a as to achieve a
concent rat?%??"bq Cﬁﬁ%ﬁf%géc@ltbﬁtou%érsggﬂ?e8 tth?rLPt?da cyhalothrin in the
pellet m xture. The pellet mxture is fed into an extruder to nelt-extrude
bond t he irst .0 | ayer second outer | ayer. rrult a | am nat e
ohoet ' havi K SNEH bRkier W4 Sieds e s thth dsedianfing Groungiilherng
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0. 9% wei ght percent Exanpl e 3 The body the barrier device was forned

froma mat@pi4th ??M%G”%@“%n%ﬁi’tth@‘/gaq‘%?féhe C8P€a pol ymer matrix and a
pesticide such as | anbda-cyhal othrin di spersed through

Example 4: Preparation of a disc to fit a 34 inch pipe

The disc of flexible barrier material described.in Example 3, with an outer diameter of
2.915 inches (Figure 10) was placed over a short segment of metal pipe of similar
outer diameter to % inch copper pipe (0.875 inch) by sliding the pipe through the pre-
cut slits in the center of the disc. The slits extended radially from the center with a
radius of about 0.437 inch, or half of the outer diameter of the copper pipe. The disc
was pulled down the pipe until the ends of the triangular fingers from the center cut
are flush with the pipe end. The sleeve of length 3.25 inches and width 1.25 inches
(Figure 10A) was wrapped once around the triangular fingers and held in place with
a short section of plastic pipe of larger diameter than the metal pipe and having a slit
running down its length. Excess sleeve material protruded through the slit to prevent
it from sealing to the rest of the sleeve and creating an opening. The sleeve was
heat seamed to the fingers either by heating the pipe with a heat gun or by using an
ultrasonic welder, forming a “top hat” shape. The pipe and the plastic pipe retainer
are removed. A polystyrene reinforcing disc with an outer diameter of 2.915 inches
and inner diameter of 0.915 inch was coated on one side with double sided adhesive
tape and pressed to the bottom of the top hat portion after removing the backing
paper, keeping the hole aligned with that in the top hat portion. A slit was cut into the
disc part of the top hat, extending radially from the center circle to the outer circle



the matrix and a binder such as carbon black. This active |ayer was

sandwi ched WO 03/ 047338 PCT/ US02/ 38692 27 between two | ayers of SARANEX
(The Dow wWoeosioaad3s Conpany, M dland, M). This arrangenentPquesoens®2any
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wi th an owfidhedesinet er of 2.915 inches (Figure 10) was placed over a short
segnent of netal pipe of simlar outer dianeter to 3/a inch copper pipe
(0.875 inch) by sliding the pipe through the pre- cut slits in the center
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was heat seanmed to the fingers either by heat| ng the pipe with a heat gun
or by usi ultrasonic welder, formng a "top hat" shape. The pipe and

t he pl ast |§‘aﬂi%5r Aligmade P"Qﬂaéattoé'rﬁf\?éijscwfﬁél %é@‘iﬁ@ﬁ@ reinforcing disc with
an outer o4 8@BY&6f Rhgth $35 ifcRef8Rd width 1.25 inches (without tabs) with finger tabs

of % inch in length (Figure 11A) was wrapped around a small section of pipe of
similar outer diameter to % inch copper pipe (0.875 inch) with the slit fingers
extending just past the edge of the pipe. A disc of the flexible barrier material with
an inner diameter of 0.915 inch and outer diameter of 2.915 inches (Figure 11) was
attached to a polystyrene reinforcing disc of same dimensions via double-sided
adhesive tape which was applied to both sides of the reinforcing disc. This disc was
slid over the pipe and sleeve with the remaining adhesive-backed side facing the slit
fingers and positioned so that the fingers extend past the disc. The fingers were
pressed down against the adhesive side after the backing paper was removed,
forming a top hat shape. Alternatively, the double-sided adhesive tape was applied
to the disc of flexible barrier material directly and the fingers pressed down against
the material, then the reinforcing disc was pressed down over the fingers to form the
top hat shape. A slit was cut into the disc part of the top hat, extending radially from
the inner circle to the outer circle and in line with the opening left in the sleeve. This
process was repeated to form a second top hat piece. A small sector shaped piece
of backing paper with an outer arc length of about one inch was placed on one of the
discs mask off a sector of the disc adhesive immediately adjacent to the slit in the



and inner dianeter of 0.915 inch was coated on one side with double sided
adhesive tape and pressed to the bottom of the top hat portion after
renmovi ng woeosmazissng paper, keeping the hole aligned w trdimego2i3gsor he t op
hat portion. A slit was cut into the disc part of the top hat, extending
radially fromthe center circle to the &uter circle WO 03/047338
PCT/ US02/ 38692 28 and in line with the opening left in the sleeve. This
was repeated for another top hat portion except that the reinforcing disc
I
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Thi s i s domhisfwas dovietfos betbvstedvediaps. Exanpl e 5: Alternate preparation of a
disc to fit a 3/4 inch pipe A sleeve of length 3.25 inches and width 1.25
I nches (wthout tabs) with finger tabs of 1/4 inch in length (Figure 11A)

was wr appegxanplkrs! Rskilalion sRLHise devite BhRE%Mch cdpPet pipeout er di aneter to
3/4 inch C%S er. 0,875 inch) with the slit fingers_ extending just

r.pi pe > S| . .
past the cdfeulity pRee R0 Wad peperagbyt 1eROSIHNING PEtaFRqrardly refRPWRg aMVwi th  an
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was attached to a poI ystyrene reinforcin I sc of sane di nmensions via
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grasping the device on either side of the slit region and pulling it open. The disc
device was wrapped around the 3%” copper pipe and the disc portion was adhered by
pulling the disc together taut and pressing down on the overlapping region to adhere
it. The sleeves were pulled taut, wrapped around the pipe and adhered. A cable tie
was installed around the upper sleeve and one installed around the lower sleeve and
fastened securely. Any protective material around the pipe that was removed was

replaced above and below the device.

Example 7: Installation of inverted cone from flat sheet

The utility penetration was prepared by repositioning or temporarily removing any
protective material covering the pipe so that the devise could be installed at or close
to the soil surface, allowing intimate contact between the cone device and the pipe.

STEP 1: The correct size device was selected to fit the size of the utility penetration
being treated.



formng a top hat shape. Alternatively, the doubl e-sided adhesive tape was
applied to the disc of flexible barrier material directly and the fingers
pressed dewo3agaisast the material, then the reinforcing dicaeuseassqeessed
down over the fingers to formthe top hat shape. A slit was cut into the
disc part of the top hat, extending radsally from the inner circle to the
outer circle and in line with the opening left in the sleeve. This process
was repeated to forma second top hat piece. A small sector shaped piece
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This was done for both sleeve flaps. Exanple 6: Installation of a disc
device on a 3/4 inch copper pipe The utility penetration was prepared by
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device intended for 3/a inch copper pipes was sel ected. The adhesive
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pulled tauf r‘rangeadD groung s gwéehs% &a?ﬁweqo&lgg rr}weerc gmsr'ﬁ‘s %?919 catble ties were at
opposite sides of the pipe penetration. A third cable tie may be placed between the

upper and lower ties to prevent bunching of the sleeve portion.

The protective material covering the pipe will need to be replaced above and below
the devise so that the entire utility penetration was in the original state. .

Example 8: Installation of cup from flat sheet
The utility penetration was prepared by repositioning or temporarily removing any
protective material covering the pipe so that the devise could be installed at or close

to the soil surface, allowing intimate contact between the device and the pipe.

STEP 1: The correct size device was selected to fit the size of the utility penetration
being treated.

STEP 2: The release liner was removed from the adhesive that was applied along
the entire height of the cone (Figure 7A). The flat sheet was wrapped around the

utility penetration forming a cone shape around the penetration, with the smaller



was installed around the upper sleeve and one installed around the | ower

sl eeve and fastened securely. Any protective material around the pipe that
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The two cable ties were arranged around the device so that the locking mechanisms
of the cable ties were at opposite sides of the pipe penetration. A third cable tie may
be placed between the upper and lower ties to prevent bunching of the sleeve
portion.

Example 9: Preparation of flat sheet for cup device for a 34 inch copper pipe

A piece of barrier material having the shape of a section of an annulus (Figure 7) and
having a top arc length of 3.249 inches (equal to the outer diameter of 3 inch copper
pipe plus Yz inch for overlap), a bottom arc length of 9.532 inches and width of 5
inches, measured along the edge, was laid on a flat surface. A % inch wide strip of
high density polyethylene (or other stiff reinforcing material) of similar curvature to
the bottom of the sheet was attached to the bottom curve by double-sided adhesive
tape. The sheet was then flipped over and a strip of double sided adhesive tape
applied to the right edge of the device, running from top to bottom, leaving the top
release liner in place.



Example 8: Installation of cup fromflat sheet The utility penetration was
prepared by repositioning or tenporarily renoving any protective nmateri al
coveri ng woeospumssso that the devise could be installed atpcrusmkos®2 to the
soil surface, allowing intimte contact between the device and the pipe.
STEP 1: The correct size device was sel¥cted to fit the size of the utility
penetration being treated. STEP 2: The release liner was renoved fromthe

adhesi ve that applied alo the enti ht of the cone (Figure 7A
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A piece of barrier material having the shape of a section of an annul us
(Figure 7) and having a top arc length of 3.249 inches (equal to the outer
di amet er wo @/04733ach copper pipe plus 1/2 inch for overl a@ryusbsdrom arc
|l ength of 9.532 inches and width of 5 inches, neasured al ong the edge, was
laid on a flat surface. A 1/2 inch wide3kstrip of high density polyethyl ene
(or other stiff reinforcing material) of simlar curvature to the bottom
of the shews a.ttacﬁh_ed to the bottom curve by doubl e-si ded adhesive
tape. The {5 Gatsdiish f1ipped over and a strip of double sided adhesive
tape applied to the right edge of the device, running fromtop to bottom

| eaving the top release Iiner in place. WO 03/047338 PCT/ US02/ 38692 32
Exanpl e 101- Prigsigrareydingmrelestiaryagaiost pgpt invasion.4he hawier epperising.pe A pi ece
of barrier material having the shape of a section of an annulus (Figure 7)
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the sheet is attached to the bottom curve by doubl e-si ded adhesive tape.
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strength using staples or other fastening nmechani sns. The device is

renoved fromthe pipe and is ready for installation as a _pre-formed cup. WO
03/ 047338 Pcivhagisz cistsyp 1, wherajp Hie segopd gpaaiagicomprisesa sheymiarentiebvi di ng

pr ot ect i onlagRi HavingRefist f2% dfrebidd tbRErdRE itk 'opERIY of Bid@bular portion and a

second face directed toward the surface.

4. A barrier of claim 3, wherein the circumferential flange is disposed at substantially
a right angle relative to a longitudinal axis of the tubular portion.

5. A barrier of claim 3, wherein the second face of the circumferential flange
comprises an adhesive.

6. A barrier of claim 3, wherein the second face of the circumferential flange is
adapted to be heat sealed to the surface.

7. A barrier of claim 1, wherein the barrier comprises at least one polymeric
material.

8. A barrier of claim 1, wherein the barrier is constructed of material that is flexible,
thereby allowing the barrier to be stored or transported in a compact, flat condition.



a tubular portion having a first opening adapted to closely contact an

el ongated nenber passing through the tubular portion when it is installed
and a secwods/amssi ng adapted to closely contact a surfaceCt2usodsgaeri er of
claim1l, wherein the barrier is substantially conical and is tapered in

the direction fromthe second opening Béeward the first opening, such that
the first opening is adapted to closely contact an el ongated nenber
inserted therethrough, and the second opening is adapted to closely

cont act a 9suk peEéarmesl barigrprevidinggiroiertigmadainsithestinMasion thebari@r openi ng
conpri ses .g iriéifnﬂmc erential flange having a first face directed toward the
first openirr?g of °the tubul ar portion and a second face directed toward the
surface. 4. A barrier of claim3, wherein the circunferential flange is
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the circunferential flange conprises an adhesive. 6. A barrier of claim3,
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conprises at |east one polyneric material. 8. A barrier of claiml,
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protection %86“ nst esﬁ] i nvasi on, the barrier, con%rdi si_nlg, a coni cal body
havi ng a EMSBREY qddpaistnToygh paligvethedpstaliptiop o thedpardgdy: and an open
end adapted to closely contact a surface when installed, wherein the

conical body is tapered fromthe open end toward the cl osed end so that
t he cl osedOefdrarrierl glaia @, whersin tha onen endearaprifesaiisuRderestialflasgage of an

el ongat ed p0RERErst 386 'Eﬂr?&(e:fi W%hﬁ%ﬁ& bOthg!coRitat %Xnﬂﬁééé&hm&é’f the

barrier. 10. arrier o alm9 ereln the open conprises a
ci r cunf er girepigr towanegbe surface.

11. A barrier of claim 10, wherein the circumferential flange is disposed at
substantially a right angle relative to a longitudinal axis of the conical body.

12. A barrier of claim 9, wherein the second face of the circumferential flange
comprises an adhesive.

13. A barrier of claim 9, wherein the second face of the circumferential flange is
adapted to be heat sealed to the surface.

14. A barrier of claim 9,wherein the barrier comprises at least one polymeric
material.

15. A barrier of claim 1, wherein the barrier is constructed of material that is flexible,
thereby allowing the barrier to be stored or transported in a compact, flat condition.



having a first face directed toward the apex of the conical body and a
second face directed toward the surface. 11. A barrier of claim10,

wher ei n tWe wimesef erential flange is disposed at subst amdTaisog/3ssoei ght
angle relative to a longitudinal axis of the conical body. 12. A barrier
of claim9, wherein the second face of ¥he circunferential flange

conpri ses an adhesive. 13. A barrier of claim9, wherein the second face of

the circunferential fl.an adapted to pe heat sealed to the surface.
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polyneric material. 15. A barrier of claim1l, wherein the barrier is
constructed of material that is flexible, thereb allowing the barrier to
be st or ed ®iubtlagReRiGRhaYiNarR firstepaniey adanted t%@Jﬁ%ﬁ'V centactgy elongatedss

PCT/ US02/ 38688er phssikly thd A thé ﬁfbulpc{r%rl%rﬂﬂh@ﬁ F?fseﬁéfaﬁé‘?]ﬁﬁé‘b@é&oms'[

i nvasi on, the barrier conprisi n% tubul ar portion having a first opening
adapt ed t@P@Dtﬁ!ﬁeﬂ@apmﬁoﬁQS%ﬁC Qﬁi@aﬂlé'@cenenber passi ng through the tubul ar
portion when it is installed and a second opening adapted to closely
contact a surface, wherein the barrier further conprises at |east one
active i ngvhateiaribe baaier fther pembiisésiat least anepetive ingpedierrihat id @.pedtidider i er
of claim JD§ Og& eqe'i{;e active ingredient is provided in a controlled

rel ease conpadsit A barrier of claim1l7, wherein the controlled

rel ease conposition conprises a polymer. 19. A barrier of claim17,

bar 1 er of P! TR 4, RBHEN DR 276 OO LB PraYPEat COmTaR:  vo

i ngr edi entre|ebg§ebmga§it|am_ | east one layer that is substantially inperneable
to the active ingredient. 21. A barrier of claim16, wherein the barrier
conprises at least three layers, including a | ayer conprising the active

i ngr edi ent1gliasR@a&CofRELiMEE WHeReih BeEEsntEdNal release composition comprises a
polymer.

19. A barrier of claim 17, wherein the controlled release composition comprises

carbon black.

20. A barrier of claim 16, wherein the barrier comprises at least one active ingredient
layer and at least one layer that is substantially impermeable to the active ingredient.

21. A barrier of claim 16, wherein the barrier comprises at least three layers,
including a layer comprising the active ingredient disposed between two layers that
are substantially impermeable to the active ingredient.

22. A barrier of claim 16, wherein the barrier is constructed of material that is flexible,
thereby allowing the barrier to be stored or transported in a compact, flat condition.



are substantially inperneable to the active ingredient. 22. A barrier of
claim 16, wherein the barrier is constructed of material that is flexible,
t her eby aloowioags3sghe barrier to be stored or transported inCTaUSDOBRAct, fl at
condi tion. WD 03/047338 PCT/US02/ 38692 36 23. A barrier providing
protection agai nst pest invasion, the ba¢rier conprising, a conical body
havi ng a closed end fornmed by the apex of the conical body; and an open
end adapt eg tp(? closely. contact a surface when installed, wherein the

coni cal bof¥ |§’a'fr'§|58f‘é’ IRY BrAteFHIONASANsERBSIIRNASIAD: tRPRITBLENRIfNG 0 t hat

the closed end is adapted to be cut to created an opening for passage of an
el ongated nmenber inserted therethrough to allow the installation of the
barrier, afgonigAhedyhaving »elopedend fgrmedbydbamapex ethgtconicatbodrandct i ve
ingredient which is a pesticide or a pest repellent. 24. A barrier of
claim 23, wherein the active ingredient is provided in a controlled

rel ease cofpepen pod adaptedto glaselyerontgct aisarfacewhendnstalied, t he control | ed

rel ease conposition conprises a polyner. 26. A barrier of claim 24,
wherein the controlled rel ease conposition conprises carbon black. 27. A
barri er of wbeeimihg3;onidad bedynistthpersd fioimethecapeprersideward theadasedremdaot thak

Lo i e ot e @Rt HoabBR3b oR it | ERiHH odehi R BT bR 4nt P e T ror ©
conpr ijses elbnggmsmemgaﬁinkammerem'leughm ala:ar\]d/ Hwénsﬁﬂaﬂunidithgb?ﬂlﬁer,mﬂi ve

i i to i t { t t t i al,

| moer meabl WhBETY (U8 Battier e compies 2 Bigdt ond actfredpdsdienl Wi asd wher i n

the barri epedtiidecsrsd pesttrgselieht.material that is flexible, thereby allow ng
the barrier to be stored or transported in a conpact, flat condition. WO
03/ 047338 PCT/ US02/ 38692 37 30. A method of creating a barrier which

provi des ppatRehhieR ofBIAINMES, WRSHeir 1A Tt @ingrédinitnis Eﬂoﬂ@eﬂ'iﬁﬁicﬁﬁtrélleﬁ"eet of
mat eri al around an el gngated nenber passing throug
release composition.

25. A barrier of claim 24, wherein the controlled release composition comprises a
polymer.

26. A barrier of claim 24, wherein the controlled release composition comprises
carbon black.

27. A barrier of claim 23, wherein the barrier comprises at least one active ingredient

layer and at least one layer that is substantially impermeable to the active ingredient.

28. A barrier of claim 23, wherein the barrier comprises at least three layers, wherein
a layer comprising the active ingredient is disposed between two layers that are

substantially impermeable to the active ingredient.

29. A barrier of claim 23, wherein the barrier is constructed of material that is flexible,
thereby allowing the barrier to be stored or transported in a compact, flat condition.



a surface such that the sheet material fornms a substantially continuous
barrier in close contact with a continuous perinmeter of a cross-section of
t he el ongatoed/o4mseber and with the surface. 31. A barrier Harusess®ti ng t he
passage of pests into a building along a penetration set in concrete, said
barrier conprising: 1. a sleeve portion7intimately attached to said
penetration; and Il. a means for diverting or significantly restricting
travel of said pest. 32. The barrier of claim31 wherein the barrier is

f abri cat e®0f Aonethoehef crebtlama b@frlerwﬂmhmrpmgs |ptot9@|0y1rﬁgamsaﬁastp@éﬁsmm dal

materials., ?fr’pw%@gqné@ﬁié% %a% }?m po{ene rgasd% dsé.ng«mu Rt ed

fromi) £1% erm) rs an tICI terial;
ii) flexi @ surfaeestion ti’lahmmshe,erlrmatenal farmsra substardiady comtmuadabanirmelmat erials.

34. The b% [ G opgacéwtﬁﬁ?oi@m}mgsﬁérf}nétgﬁo fé gl)é) sgct%?necffttﬁe gﬁﬂgét’eae at | ea.St

one relea Sﬁgc one non-releasing The barrier
of claim 3ﬁemberna1d~vﬂathd> surfpege portion is intimately attached to said

conduit such that no continuous gap exist greater than 1/16 of an inch. 36.
The barrier of claim31 wherein said neans for diverting travel is at |east

one di sc @®{ru@pHrher fa?resEﬁaglm pagyagefiof pketstd b tMildingiatoripa Pesdtestion and
means for diverti n% ra are 1n.the formof a dual sl|leeve conposite
di sc, wit I$ebBxeensr %\F@é‘) baAighFAMPYSIRGt ached to opposite sides and

central l'y | ocated oasréésa%hlo\ﬁqnmhaayfa%ﬁedws&a@uaétraloeﬁu@@ and disc
being attached to a flexible reinforcin olymeric material, and attached

to each ot her ll. 38. amaansder diverting opsign @H'Ydﬁs@?’f"&li"ﬁ‘@‘uéﬁsﬁ'@ PgSteonduit. WO
03/ 047338 PCT/ US02/ 38692 38 39. The barrier of claim 36 or 37 enbedded in

concrete.. 40. The barrier of claim31 wherein said sleeve portion and nmeans
for divert32ng Theé;xamermcreamaédvhar@mtbeba@benﬁfabmeé@@ from a meltdirgsofof a

section of %géy polyneric material along the
br oader e gééwna E:‘??J 'aHQ |Iﬁg§;é} Péls

33. The barrier of claim 31 wherein the barrier is fabricated from i) flexible sheets

of thermoplastic polymers and pesticidal material; ii) flexible reinforcing polymeric

materials; and iii) adhesive materials.

34. The barrier of claim 31 wherein the flexible sheets comprise at least one

releasing layer and at least one non-releasing layer.

35. The barrier of claim 31 wherein said sleeve portion is intimately attached to
said conduit such that no continuous gap exist greater than 1/16 of an inch.

36. The barrier of claim 31 wherein said means for diverting travel is at least one

disc structure.

37. The barrier of claim 31 wherein said sleeve and means for diverting travel are
in the form of a dual sleeve composite disc, with both sleeves integrally attached to
opposite sides and centrally located on respective disc faces; said dual sleeves and
disc being attached to a flexible reinforcing polymeric material, and attached to each
other.

38. The barrier of claim 36 or 37 attached to a conduit.



vertical edge to itself. 41. The barrier of claim40 wherein said barrier
is wapped around and fastened to a penetration so as to forma sl eeve and
an i nverted @oaes3s42. The barrier of claim40 wherein sai drawsescIe s

wr apped around and fastened to a penetration so as to forma sleeve and a
cup. 43. The barrier of claim4l or 42 8nbedded in concrete. 44. A barrier
conprising a flexible sheet in the shape of a sector of an annulus. 45.
The barrier of claim44 further conprising reinforcing polyneric nmateri al
attached al ong the broader edge of said sector of an annulus. 46. The
barrier ofag! aitReAsarfieh SeLimCRH B 3AeMBedidiBARNnbRte, at t achi ng the verti cal
edges to each other. 47. A barrier conprising a dual sleeve conposite disc,
with both sleeves integrally attached to opposite sides and centrally

| ocat ed 0”46.es%t6a§ﬁe:d6fsc¢ai§1%e®her%ﬁ4 idudbve ﬁgﬁﬁﬁ%darﬂgarﬁ f%Pdi%hiﬁg i to

attached to a flexible reinforcing polyneric terial, attac
each ot hertrawdhisrformed tron aifiedible Isbeetsn dumphanie of ad$ention ©f gplannulparhaving t o

t he sl eeve ' ' I ' ' el f, o iy, di sc
por 1 on beraoroepielirn @l RsRieE HBHa i EAELE A and R ieaRB b alaBnfiifi O S
48. The bavertieal edfje ¢td tselh. 47 enbedded in concrete. WO 03/ 047338

PCT/ US02/ 38692 39 49. A pre-formed conical barrier having an upper and a

| ower opening for passage of a penetration. 50. The pre-formed coni cal

barrier of4gl aiTAedSarfier ofeskifr 0WheRRtédid bafried s Wrapped RrodrdemdXab@ned er
material having at |east on ol yperic |l ayer and pesticide. 51. The
pre-for ned"%ﬂ%},e&'iaﬂﬁaﬁf?iaérto rP"t?é %Vﬁgng?%/‘é'&‘f?&?dt Ng penetration. 52. The
pre-fornmed conical barrier of claim49 enbedded in concrete. 53. A barrier
provi di ng protection agai nst Best i nvasi on, the barrier conprijsin

coni cal bof®: halheRpreer pfrcla Wheiginsgit batdier i wrapper prewist %{&faﬁﬁﬁ’%éﬂ gngat ed

Tember pasfy fBefdifeiulRosAtd Gk sRlovbaia i @ second opening di sposed on
t he opposite end of said conical body;

43.  The barrier of claim 41 or 42 embedded in concrete.
44. A barrier comprising a flexibie sheet in the shape of a sector of an annulus.

45.  The barrier of claim 44 further comprising reinforcing polymeric material
attached along the broader edge of said sector of an annulus.

46. The barrier of claim 42 further comprising a means for attaching the vettical
edges to each other.

47. A barrier comprising a dual sleeve composite disc, with both sleeves integrally
attached to opposite sides and centrally located on respective disc faces; said dual
sleeves and disc being attached to a flexible reinforcing polymeric material, and
attached to each other; wherein said dual sleeve composite disc is split parallel to
the sleeve for installation around a penetration, said split in said disc portion being
offset by a number of radial degrees between said dual disc.

48. The barrier of claim 47 embedded in concrete.



wherein said second opening further conprises a circunferential flange
sealed to a flat surface of barrier filmhaving an upturned reinforced
peri pher ywoansth4zs3kol e t hrough which a penetration nmay pas®CT#so2Asdarrier
of claimb53, wherein the circunferential flange is sealed to said barrier
fil musing an adhesive. 55. A barrier of%claim53, wherein the
circunferential flange is sealed to said barri er filmby heat sealing. 56.
A barrier cl the arrier rises at |east one polymeric
ot o 89 R RIS SEr Rl IEs NG BN POREATHE IR PR o y | S

r ei nf or cedpaédageaf arpnetratibn.sel ected from plastic or netal. WO 03/ 047338
PCT/ US02/ 38692 40 58. A barrier of claimb53wherein the conical body and
barrier filmare forned from material conprising at | east one rel easing

layer and spe npie prl-RAREAGohidBXIVarrierdf cﬁm*ﬁaéfg Foﬁﬁe&’f ?ﬁ'J @éé’&t@ﬁofedi‘pﬁﬂgﬁpﬁ | n

concrete. 60. A barrier for resisting the passage ests into a di ng
al ong a peHemrabarar madanal havine at least onapelymarie ae/ﬂramrpeﬂ@idﬁg a means for

diverting or significantly restricting travel of said pest in the form of
a disc intimately attached to said penetration. 61. A barrier of claim®60
enbedded i &1-conbiepre-formed conical barrier of claim 49 attached to a penetration.

52.  The pre-formed conical barrier of claim 49 embedded in concrete.
53.  Abarrier providing protection against pest invasion, the barrier comprising,

a conical body having a first opening adapted to closely contact an elongated
member passing through said conical body; and

a second opening disposed on the opposite end of said conical body;
wherein said second opening further comprises a circumferential flange

sealed to a flat surface of barrier film having an upturned reinforced periphery
and a hole through which a penetration may pass.

54. A barrier of claim 53, wherein the circumferential flange is sealed to said
barrier film using an adhesive.

55. A barrier of claim 53, wherein the circumferential flange is sealed to said
barrier film by heat sealing.

56. A barrier of claim 53, wherein the barrier comprises at least one polymeric
material.

57.  Abarrier of claim 53 wherein the upturned periphery is reinforced with a
material selected from plastic or metal.
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58.  Abarrier of claim 53wherein the conical body and barrier film are formed from
material comprising at least one releasing layer and one non-releasing layer.

59. A barrier of claim 53 embedded in concrete.

60. A barrier for resisting the passage of pests into a building along a penetration
set in concrete, said barrier comprising a means for diverting or significantly
restricting travel of said pest in the form of a disc intimately attached to said

penetration.

61. A barrier of claim 60 embedded in concrete.



