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CONTROLLED RELEASE DEVI CE FOR THE PRESERVATI ON OF WOODEN
STRUCTURE PROXI MATE SO L FIELD OF THE | NVENTION 5
The present MRAMHE2%n is a controlled rel ease device PERAOI265f a

pol ynmer, bioactive chem cal including at | east one fungicide and a

bi nding carrier, effective to prevent jor retard wood decay of a wooden
object that is 10 in direct contact with soil. As used herein, the term

"bi oactive" neans stinulating an organism wusually in a negati ve way
up to and including death for purposes of a deterrent. 15
BACKGROUND OF THE | NVENTI ON Preserving wood from decay has been
recogni zed as a [QONTROLLED CRELEASE: DEVICEEEOR ArHER PRESERVADION! Chi t ect ur e
had descriptions "of preseroF WPODENCSTRICTURE PROXIMARTE L80TI120 What to

pl aster or anoint themw th, of the renedies against their affirmties,
and of allotting themtheir proper place in the building." (See WC.
Hayes, ed. "Ext endi ng Wod PSEERD |9F SFHESGIWENGIGN $5- bi | | i on/ year

Probl enf, ELECTRICAL WORLD, 41-47 at 42 (February 1986). 25 | n nodern

times, t he protect i ffe Pramodedinpbhtidy is a E3h€§o%§éalfé¥3gs% ggv nd fence
posts fron1deca BSES? uq}lgecome a ) or concern mnoden

obj ect s has ﬁ(?q&gmﬁFrn%%??%F%¥£J§§6mb9a¥kkPQ%Hﬂlys GF

least one fungicide and a binding carrier, effective to
prevent or retard wood decay of a wooden object that is

10 in direct contact with scil. As used herein, the term
“bicactive” means stimulating an organism, usually in a
negative way up to and including death for purposes of a
deterrent.

15 BACKGROUND OF THE INVENTION

Preserving wood from decay has been recognized as a
problem from ancient times. Roman books on architecture
had descriptions “of preserving trees after they are cut,

20 what to plaster or anoint them with, of the remedies
against their affirmities, and of allotting them their
proper place in the building.” (See W.C. Hayes, ed.,
“Extending Wood Pole Life: Solving a $5-billion/year
Problem”, ELECTRICAL WORLD, 41-47 at 42 (February 1986).

25 In modern times, the protection of wooden utility
poles, railroad ties and fence posts from decay has
become a major concern. The decay of such wooden objects
has been found to be primarily caused by the action of
pests and particularly of fungi, termites, carpenter

30 ants, and other wood invading insects.

The decay caused by fungi is a common and an
important source of deterioration of wooden cbjects by
removal or severing of fibers which weakens the wooden

object. (See R.A. Zabel et al., The Fungal Associates,
35 Detection, and Fumigant control of Decay in Treated

SUBSTITUTE SHEET (RULE 26)
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destroying itssection area. The fungi feed on wood by extend;ng

networks of minute, threadlike strands of single cells

10 (hyphae) through the cracks in the wood. The hyphae
secrete enzymes that dissolve the cellulose and lining in
the wood, transforming them into simple chemicals that
the fungi then use as food. In its incipient stages,
decay is often invisible to the naked eye, but it is

15 capable of completely destroying large volumes of wood.

The termites, carpenter ants and other wood invading
insects bore into the wood, thereby destroying its
integrity and structural strength. The problem of
invasion by pests.is exacerbated by the cracking of wood

20 upon drying. As wood dries to below about 30 percent
moisture content, it shrinks. Since the moisture level
of freshly-cut wood decreases with the distance from the
center, as the wood dries, it produces V-shaped cracks,
which expose additional surface for penetration by pests.

25 Additionally, any protection of a wooden object which is
limited to the outside surface of such object is rendered
inoperative once cracks are formed. '

The magnitude of the problem of decay of wood is
illustrated with wooden utility poles. There are about

30 120 million wooden utility poles in service in the United
States, of which is to 20 million are currently in need
of treatment to remain in service, and 4 to 6 million
more become defective each year. A survey by the
Electric Dower Research Institute (“EPRI”) indicated

35 that, on average, it costs $810 to replace an electric
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10 wooden objects, including ut111ty poles, is
pentachlorophenol (“penta”). However, its use in the
United States has been severely restricted by the U.S.
Environmental Protection Agency. Wooden poles are also
impregnated with inorganic compounds, such as chromated

15 copper arsenical (CCA), ammoniacal copper arsenate (ACA)
or ammoniacal copper zinc arsenate (ACZA) compounds. A
problem with these inorganic wood impregnants, however,
is that they leach out and quickly lose their
effectiveness in preserving the wood.

20 A more recent approach to overcoming decay of wooden
utility poles is by placing a clamshell mold around the
pole. The clamshell mold extends from about 2-3 feet
above the soil surface to about 2-3 feet below the soil
surface. A resin mixture is placed in an annulus between

25 the clamshell mold and the utility pole wherein the resin
fills cracks and is allowed to cure and harden. Upon
removal of the clamshell mold, the cured resin supports
the pole and retards further decay of the wood. A
pesticide or insecticide may be injected with the resin.

30 However, the effective lifetime of the pesticide in the
resin is relatively short and is not easily renewed.

A problem common to treatment of wood by impregnation
with either organic or inorganic preservatives is that
the impregnants reach only the surface layers of the
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up to gener 19| | y ta:g@bﬂ.o;'gm.tromethane) . VAPAM (so0 :Lum
methyldithiocarbamate) a non-volatile solid which is
hydrolyzed to form (methyl isocyanate) or VORLEX, a
volatile liquid containing the bicactive ingredient of
methyl isocyanate in conjunction with physical

15 strengthening of the deteriorated pole. Such remedial
treatment has been shown to arrest fungal activity in
Douglas fir poles for up to 10 years. (See R.D. Graham
et al., Controlling Biological Deterioration of Wood with
Volatile Chemicals, EPRI Report EL-1480 (Oregon State

20 University, 1980). The treatment with fumigants
generally involves drilling a hole at ground level
downward and toward the center of the pole and pouring of
the fumigant into the hole. The physical strengthening
of the deteriorated pole generally involves placing

25 reinforcing structures, such as metal sheath, concrete
poured jackets, or an adjacent supporting pole. '

The problem with the current treatment and repair
methods is that they are effective for relatively short
périods of time and necessitate regular costly manpower-

30 intensive inspections and continual further treatments
and repairs. Providing an excess quantity of an
impregnant or a fumigant does not solve the problem of
the short duration of the protection. The excess of such
impregnant of fumigant is rapidly lost to the air and

35 soil decreasing the long-term effectiveness. Moreover,
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fum gant is rapidl ygiQsd 4 adhfecaih Soit3®n 0 bederdRRSiiRgrubeohong-term
effectiveness. aﬁ%&%g ?rthe pesticide which is used to control such - 5-
intrusion can be incorporated into a controlled release
device. A “controlled release device” refers to a
15 substance that results in controlled and sustained
release of an bioactive chemical from its surface. The
device provides a method for the controlled release of
the chemical into the surrounding environment. The
chemical released into the environment establishes an
20 effective zone of action.

Presently, there are at least three controlled
release packaging systems, including microcapsules,
coated granules, and chemically-bound fungicides, wherein
the fungicide is chemically bound to a polymer.

25 While there are a number of reasons for recommending
microencapsulation (it is highly versatile, makes use of
a variety of manufacturing techniques, and reduces the
toxicity of the contained material), it is essentially a
short-term system, with lifetimes measured in months

30 rather than years. Additionally, microencapsulation can
add significantly to the cost of the fungicide being
encapsulated. Furthermore, this process has no use in
protecting the other portions of the wood.

Coated granules have a pesticide absorbed onto a

35 matrix such as clay and then coated with cross-linked
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an antibacterial agent placed in a hydrophillic polymer

15 and formed into a stick or tablet that is inserted into a
hole into the trunk of a tree. The hydrophillic polymer
absorbs moisture from the tree and dissolves thereby
releasing the antibacterial agent. This controlled
release device would be inoperative in non-living dry

20 wood. In fact, it would be inoperative in an environment
of unsteady moisture exposure since overexposure to
moisture would result in dissolution too gquickly and
under exposure to moisture would result in insufficient
dissolution to release the antibacterial agent.

25 There is, therefore, a long felt and unsatisfied need
for a device, a method and a system of preserving wooden
objects for a prolonged period of time, and independent
of moisture exposure by preventing decay and
deterioration of such objects by pests such as fungi,

30 termites, ants, and other wood invading flora and fauna.
The need is particularly keen in connection with the
prevention of decay and deterioration of wooden utility

' poles, railroad ties, fence posts, and buildings.

35
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rel eases pesticide over a short period of at nost a few weeks.
Chemi cal | y-bound pesticides are nmade by chemcally 5 binding the pesticide
to a pol yner W@py by bei ng reacting the pesticide vm’f(%"é” Pﬁfsor med
pol ynmer, or by attaching the pesticide to a nononer and then cross
linking to formthe polymer. The amount of 7pesticide chem cally bound
in a polyner affects the integrity, 10 strength and properties of the

pol ynmer. Accordingly, the amount of pesticide that is chemcally bound
Is limted to |l ess than about 10 wt% to nmaintain polynmer integrity.

A Japanese patent J5 8039-601, %ﬁPéﬁ§ S Cring TOoN an antibacteri al
agent placed in a hydrophillic po yne?FQE and fornmed into a stick or tablet
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over exposure to yeyy R EB%E \%Béie:{ %%lih&oaa 1 35 @ndl WBBakROFeBeCKl Yy and
under exposure to noi St r esul Iin insufficient di ssolution to

rel ease the ant iR®&eri al agent. 25 There is, therefore, a long felt
and unsatisfi ed neeGfhe présenta idsrentéonapretides arddevigst eamdofa preservi ng
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nmoi st ure expasure by prevehtlng riorat]on of such objects

by pests sudf asheugigcayzengcths t@ermgtl%&%tweﬁoe’aw%mweﬂ ora
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and other wood invading flora and fauna (e.g. insects).
The present invention is a bound friable mixture that may
be placed in a polymer. A bound friable mixture is

15 achieved by combining the bioactive chemical containing
at least one fungicide with a binding carrier capable of
binding the biocactive chemical therein oxr thereto.
Binding is by sorption, e.g. adsorption, absorption,
chemisorption and combinations thereof, and is

20 characterized or distinguished from surface tension
adhesion of a liquid to a solid surface by a greater
retention or slower release of the bioactive chemical.
The bound friable mixture may then be added to a
prepolymer (monomer oxr powdered polymer) to form a

25 controlled release device for deployment.

The resulting controlled release device is preferably

in the form of a pellet or rod that is insertable into a
hole in the wooden object, or in the form of a sheet that
may be placed under or around a foundation. The device

30 may be applied to the outside surface of the wood alone
or in combination with an internally placed device. The
controlled release device releases the pesticide at a
predetermined rate to establish a biochemical barrier or
exclusion zone to prevent invasion of pests for a

35 predetermined period of time.
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i nvention ¥@P%2% both to protection of wooden - obj ecPET{UTIR32¢5 ¢
contact with soil from pest invasion, 5 wooden objects including but not
limted to wooden utility poles, wood@rrailroad ties and wooden fence
post s. The present invention provides a device, and a met hod
for preventing, for a prolonged period of time, 10 the decay and the
deterioration of wooden objects caused by the invasion of pests such as

fungi, termtes, ar&ﬁ,devigwd:ea;eaeapgoeﬂebiﬁwﬂdmé :oﬁli:ﬂr_a&adfi'éﬁﬂa (e.g.
e pl aced in a BELBRoE RS ARpRNTH PR o A PRt LSRR 648192 ni ng
t he bioactive ohéntaihedovhrdygheyt theaobiect: therdhingldmdmaning a bi ndi ng
carrier capabl greblems Bh&shiMtdd eriphoBehbNnsheHT @Al idaa.ein or. thereto.
Binding is Py sorpfion, e.g. gdsorption, absorptjon, chem sorption and
conbinationg tﬁBFg%??maﬁﬁ'i%?éh)qfngéétéF?zEﬁP%%i?ﬂ?ﬁiﬂﬁﬁme§ﬁéﬁgfron1surface
t ensi on adeeviponmnéntal iand dhedth poobbliemsirdased\bya tecahduly
retention or Sh?&ﬁrcéﬁégﬂéfagorf %% lahgaﬁé.ét\ffcf&grgt?qéhe surface of
wooden objects or in the local environment around the
object.
10 In a preferred embodiment, the pesticide and binding
carrier are mixed first then placed into the pre-polymer.
In accordance with one aspect of the present
invention, the device releases pesticide at a high rate
initially and a lowexr, steady rate thereafter. This
15 release profile assures that the wooden object becomes
protected in a*relatively short period of time, and that,
subsequent to reaching the minimum effective level, only
the amount of pesticide necessary to replace the degraded
pesticide is released. This release profile diminishes
20 potential envirommental and health problems of the
treatment and reduces the cost of the treatment.
In accordance with another aspect of the present
invention, the device is applied to the outside surface
of the wooden object in the form of a coat containing
25 pesticide which is released in a controlled manner. The
coat is applied to the external surface of the wooden
object and maintains the minimum effective level of
pesticide at the surface of the wood and/or in the
surrounding soil. |
30 In accordance with another aspect of this invention,
a member which at least partially covers the surface
. outside is externally applied to the wood object. This
member with reservoirs holding the controlled release
device provides the minimum effective level of pesticide
35 to protect the wood structure.
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rel ease device releases the pesticide at a predetermned rate to
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of the

15 comparison of concentrations of a pesticide applied in a
single dose and by the process and device of the present
invention to a wooden object as a function of time.

FIG. 2 is a perspective'view of a top section of a
wooden telephone pole showing the location of the

20 controlled release device constructed in accordance with
the present inventicn.

FIG. 3 is a perspective view of a wooden telephone
pole being treated by the process of the present
invention to install a pesticide-releasing device of the

25 present invention.

FIG. 4 is a perspective view of the wooden telephone
pole of FIG. 3 showing an installed pesticide-releasing
device constructed in accordance with the present
invention.

30 FIG. 5 is a perspective view of drilling operation in
the process of installation of the pesticide-releasing
device of the present invention into new wooden utility
poles, showing in partial cross-section the bore for the
pesticide-releasing device of the present invention.



protected in a relatively short period of tine, and that, subsequent to.

reaching the mninmumeffective level, only t he anbunt of pesticide
necessary to r % e the degraded pesticide is rel ease]q:,:n";[ ' | ease
profile di WRP?’H g‘fzo potential environnmental and health pro ge}?r@n(% t he
treatnment and reduces the cost of the treatnent. I n accordance with
anot her aspect of the present i nventil®n, the device is applied to the
out si de surface of the wooden object in the formof a coat containing
25 pesticide which is released in a controlled manner. The coat is
applied to the external surface of the wooden obj ect and naintains the

m ni mum ef f ecti ve Flenek dk a pepspdcttivee viewt bE the freecEldad heragked and/ or
in the sur g Qundl Y : or, | \spect of
this inventi on'{l (_i;%nnrssgnjt?é}rg ?Cﬁl%l% %rgxgcg} c%%?%?ﬁ%?gc%%gg{%% surface
outside is ext¥s¥rasipgsieviicest eorRperu@®d GBdednstahied in aeegrdande h
reservoirs holwiel dHee presehe! Ladeheignse devi ce provides the m ni num

effective level o esticide 35 to pr.otect the st.r.ucture.
%o SVEl Bt ULRoR Rerirada Vel Tigkl S5 e Ut Bea
i nvention, thevelbdarcatiidigyapedei poveited hithoedemmbipbted pestiicialsout

ground | evel %ébfa/&éw 1aYerPedhbeltrd® RE accorgdhbbe@itRtghal Iy and

| ongi tudi nal |y c{rol ecul %r nd 5 gaseous di,ffusion and longitudinally
primarily by t‘H@g° 1meniny Of 5P BERFH VB ARBod structure and noisture.

The present inven®IGn, 8t dgekhperspddtiviec vieweaflaat railradi doitess whode
advant agesyg W |l esh, 29 MN4E" 8500Fediith a controlled pesticide
release layer constructed in accordance with an
embodiment of the present invention.
FIG. 9 is a cross-sectional view of a wooden utility
pole surrounded by a controlled-release device
15 constructed in accordance with an embodiment of the
present invention. |

DETAILED DESCRIPTION OF THE INVENTION

20 It has been discovered that the longevity of a pest
control can be greatly increased by first combining the
biocactive chemical containing at least one fungicide,
with a binding carrier as a bound friable mixture. A
wood attacking pest controlled release device may then be

25 formed by placing the bound friable mixture into a
polymer. The polymer may be from a preform of a monomer
or a polymer powder that is then formed into pellet, rod,
strip, sheet or any suitable shape for the desired
deployment of the wood attacking pest controlled release

30 device.

Wood attacking .pests include but are not limited to
microorganisms for example fungi, and/or mold;
macroorganisms including insects and arachnids, for
example ants, termites, beetles, spiders; and

35 combinations thereof.



ref.erence to the detail ed description belowread in 10 conjunction wth the
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a schemtic representatlon of the 15 conparison of concentrations
of a pesticioep@l4ed in a * single dose and by the prodR€F@saH®2@evi ce
of the present I nvention to a wooden object as a function of tine.

FIG 2 is a perspective view of a top sectjjon of a wooden t el ephone
pol e showing the location of the 20 controlled release device constructed

I n accordance with the present invention. FIG 3 is a

per spective view of a wooden tel ephone pol e being treated by the

process of the preSgiley and BUEBH Slad b st Rppady PAS S RRRREEARAY |

device of the 25 prese I nvent erspec
t he wooden tel eibhoﬁé’-lv cagphe @P-”eFFEFe@ Earo Eg’%ﬁngﬁ%tmﬁm@d of time

pesti ci de- rel easyrw cont¥Vliede re085ké Uddwitd ﬂrh@@ﬁofé:@éﬁ‘ﬁeé’\ﬂat Bekbecpaesent
I nvention. FI G %6ﬁmﬂp erspective yiew of r|IJ|ng operation in
t he process of fhst Ryeds hﬁag%s%t@ &S, WPRISR E%8vice of the
present invehtioaintain rovlsastca portidny of supbl esjecth@biove theparti al
cross-secti on thegbatfad Yorldirari BNt Un’ Bhesiddakge of the

present invention. 10 -
pesticides. The devices of the present invention can

prevent pest infestation of wooden objects up to the
expected lifetime of such objects. For example, the

10 devices of the present invention can prevent pest caused
decay and deterioration of wooden utility poles for at
least twenty (20) years and preferably at least fifty
(50) years.

The procesé of the present invention for treating

15 wooden objects can be used on any wooden object; however,
as a practical matter, it is mostly useful in treating
wooden objects which are proximate soil either within
soil, in contact with soil, or sufficiently near soil
that pests have access to the wooden object(g). The

20 wooden objects for which the present invention is
especially useful include: wooden utility poles, wooden
railroad ties, wooden bridge parts, such as bridge
bracings, wooden fence posts, and the like. As it should
be clear to one skilled in the art, the term “wooden

25 objects” is used herein to refer to objects made of the
wood, i.e., out of dead tree trunk and branches. The
term “wooden objects” is not intended to refer to live
trees.

The device of the present invention can be installed

30 in wooden cbjects which are already in the soil and in
those which have not yet been placed in the goil. The
present invention is effective in treating both the
wooden objects that have been infested by pests and those
which have not yet suffered from pest infestation.

35 Preferred deployment is for the device of the present



FIG 6 is a perspective view of the railroad tracks mount ed on rail road
‘ties which contain the pesticide- rel easing devices constructed and
installed in accordance with the present invention. FIG 7 is a
per spect i vAVQP¥ARRYF t he bottom of a wooden utility poIPET’(':’&ISé‘t”%‘Sa with a
controll ed pesticide rel ease | ayer constructed in accordance with an
enbodi nent of the present invention. -12- FIG 8 is a perspective view
of arailroad tie whose 10 |ower surface is covered with a controlled
pesticide rel ease |l ayer constructed in accordance with an

enbodi nent of the present invention. FIG 9 is a cross-sectional

\{iSeW of t a V\?Og%éﬂtiﬂdrﬁ tgo be D@%@aﬂé’d %bw@ad b&od?ﬁcli;]}ijéﬁd ,£&Hepl ease device

constructed i.n _accQrdance _w odi_ne t.he ., resent

i nventi on. release the peﬁ’ﬁ?r%% &QPﬁ’FngF%-*’aﬁ% ﬁ%@e%ﬁedﬂmdzo

It has been diBeodevddet sapestitciderpealieapeotrabepbstselecteghtticyol can be

greatly increggadely f'atStesgﬂba rw&ltdheof th@'@é&&éﬂ%ﬁ@ﬂ %%' eg@nt ai ni ng

at | east oge fungl ci h@% bi nd |n%p reier, as a %g; friable

m xt ure. m’\ﬁdﬁﬁl‘“hteF§EEFh§e felonAoleed 12| BIS SRESH % hen be 25

fornmed by pIeuana;ﬂHQEabpundear¢r&imslnt&butermntmlnnmum qﬁﬂqaﬂ&Ve The pol yner

may be froma Grm.o I then
eﬁ%v%.tl Ts fdeﬁlﬂg&% be thhe ?eﬂt@giage.{e cﬁggﬁnf

formed into p any SUI or the
desired dml@pam by pﬁets\oooﬂratmaﬁglfa@%tl%nﬁwt raolqr@@trl@m@§e 30

device. an \é%;tu@tlback?ﬂa WIesdts /e&lsuélagﬁat péretititd llrgted to i
Mnacct s il ammibieRent p pEotksr The, Uncze baiert oo 0o SReRE 108, Plar o:
and 35 conbi ratcho@s zomer éof advantageous in that less pesticide is
required than if such a level was maintained throughout
the whole object. Also, it often is much less expensive
to install devices for creation of such zone than for
15 treating the entire object. Finally, the creation of a
pest barrier or exclusion zone is advantageous for
ecological and human safety reasons. This is because
most of the object does not contain a pesticide.
The controlled release devices of the present
20 invention preferably have a release rate shown in FIG. 1,
which is initially rapid so as to bring the pesticide
concentration of the zone in the wooden object or the
entire object to the desired concentration level as
quickly as possible. Thereafter, the release rate is
25 slower, preferably just sufficient to maintain the object
or the selected zone of the wooden object above the
minimum effective level to prevent pest infestation. The
initial high release rate is achieved by allowing the
pesticide to release from the matrix prior to inserting
30 the device into or onto the wooden object. The amount of
the released pesticide can be varied by the varying
temperature and the amount of time for the release prioxr
to inserting the device.
It has been found that hydrophobic polymers serve as
35 effective pesticide release devices because they can act



- 11 - . Decay and deterioration of wooden objects maintai ned

in soil, can be prevented for a prol onged period of tine by a
controlled rel ease device which rel eases a pesticide at_a

predet er mi ne¥Q %422 nt o t hetwboden object to 5 naintain attGERR32550rti on
of such object above the pesticide concentration that can be tol erated
by pesticides. The devices of the presght invention can pr event
pest infestation of wooden objects up to the expected lifetime of such
obj ects. For exanple, the 10 devices of the present invention can prevent
pest caused decay and deterioration of wooden utility poles for at

| east twenty (2Qks yeaksvelss R Yedbh¥ealed®hflinly Mb¥hanish® oy 8HeS-

The process of the_present j.nvention Eor tr atlngF}S Mﬁgden o%*ects can be
used on any moo&?ﬁtgﬁﬁaﬁt;thﬁﬁé@%?,ab e 5 Hmptien 28 CRER (MRS s nostly
useful in treatibegause bhegaraghjthet perhicidandthioxtheir saiticsid had

W thin SOi | paieBls CO to, WM Ll, s QF ffiCl s Y4 Aear | t hat
pests have a ceg?k?éﬁtﬁééﬁégﬁgﬁqg %g%?%g)#é#ﬁ%kéggg&%%hgﬁ'pgfg%%gm?Br whi ch
the present Pnv&ReBBnPPLYMEric, M3Eigrpycan BEAtEChcFhgcPesibiride Fxom ty

pol es, wooden degtadhtoed. t iTms, wehdepobymelie aautﬁerszw%mbmsi ldme

braci ngs, wooden f ost he | Lke. ht S , e clear to
one skilled in t eﬁg?ﬁeg%xieasr{ ee%%g‘:%ég.eﬁgi% O%zt%&lgc ggwl'gl%esef(frr@r einto
refer to object Subgtanbial hkength afotiime . in a @eneopurzernding: theunk and

branches. The devigem "MRBPhoBRECEEYSof | Shd PesthbeBLeottaiBingy to live
trees. The.devi ce of the esent invention c be installled 30 in
wooden obj edPs RAI¥MEE L8 aﬁﬁeé%a?gﬁx iﬂ%ss{}?"’}n ﬁ‘#?ﬂ?lf:nfg on ¢ wPeh have
not yet been pl #t8dornséhubidditly. pairemeter peaent Moveprefexredefiheati ve in
treating both tBgarophobicity less than about 10 and most preferably
less than about 8. Specifically excluded are polymers
that are water soluble, and/or have ionic groups (e.gqg.
15 carboxylic acids, sulfonic acids), and/or have been
treated with water to form materials that contain water.
However, the present invention includes blends for
example polyethylene and POLYOX wherein POLYOX is a water
soluble ethylene oxide polymer. However, the bioactive
20 pesticide is contained within the hydrophobic polymer.
The pesticides used in the present invention depend
on the anticipated pests which in turn depend on many
factors, including the type of wood, the geographical
location of the wooden object, and the soil in which the
25. object is maintained. In most cases, the pesticide is
selected to eliminate fungi and wood boring insects. The
wocd boring insects which cause particular problems
include carpenter ants and termites (soil born or dry
wood). If a single pesticide does not eliminate all of
30 the anticipated pests, the device can incorporate a
combination of pesticides, as long as such pesticides are
compatible with each other or one another. If the
pesticides are not compatible because of different
release rates, or, for other reasons, separate devices
35 can be used for treatment in accordance with the present



wooden obj ects that have been infested by pests.and those whi ch have
not yet suffered from pest infestation. 35 Preferred deploynent is for the

devi ce of the present -12 -
i nvention tWOB¥4326kt al | ed in the wooden object, then rRTAA%03265,
pesticide at a controlled rate into.the wood. The device's

pesticide-release rate is selected to -14maintain at |east a portion of
t he wooden object at the 5 mininmumeffective level. As used in the
specification and the appended clains, the term"m ni mumeffective

|l evel " is defined to be the pesticide | evel which can be tol erated by

pests. In sorm;mﬂl%tloa-@r Eeﬁrﬁﬁ?éé Ghdfor antd) €x&!pEdsEnagne whi ch
pests cannot pen lC I ent
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required trun1éxampmehtefuathrlnaspemmeuhmumedcwpermeﬁhmin. or t he whol e

obj ect. Al so, dﬁmﬂyﬂdﬂl 'gngygpe$gss FRHRAN E?erredtﬁéééﬁgfﬁés‘#@@Iﬁaﬁyfor

creation of such zaone_t treat1ng the entire ect , the
creation of a ©SPeci@ddyhAPRPEYCIFD o @Rt SHIRTPYHELIPE! ey &heor
ecol ogi cal andrudsmarkathlyrophcdey Dow Themibatause nmost of the object

does not contain ?P%e%%#éigf%ﬁﬁtlﬁ%des IQSlﬁ&QtE&H' 4 gﬁieﬂiﬁlgﬁﬁ Ees of the

present 20 inven ave ease ra
which is init |1;;m-y:hrl9>p'pmsc;ousth@¢)run@rt theptsadename Chlqmm@mnat i on of

the zone in t@ﬂﬁ?ﬁ% 2] ﬁéi:h?lléck@uocyaﬁaglérQn@llﬁl-e?tditdhﬂdi% lgd
CORCELY ST BHS s sragBomre et IR B B o oo
dlthlocarbomate under the tradename Vapam, 2,3,5,6 -
tetracholoro - 1,9 - benzoquinone under the tradename
Chloronil, calcium cyanamide, biphenyl, copper
naphthenate, dichlorphen, fentin hydroxide and
15 combinations thereof. Preferred fungicides are biphenyl,
dichlorophen, and Chloropicrin, which are water soluble
and incorporable into urethane or low density
polyethylene. The amount of polymer is preferably about
70 wt% with fungicide in an amount from about 5 wt% to
20 about 30 wt% and a binding carrier in an amount from
about 5 wt% to about 30 wt%.

Other exemplary insecticides include but are not
limited to isofenphos, fenvalerate, cypermethrin,
permethrin, pyrethrin, fenoxycarb, tefluthrin, and

25 combinations thereof, as well as in combination with any
of the previously cited pesticides.

Polymer selection for the controlled release device
depends upon the conditions encountered, either inside
the pole, or on its outer surface. The polymer matrices

30 must be able to endure the seasonal variations in
temperature and moisture. Moreover, because of their
naked exposure to the elements, the matrices used to coat
the poles must be able to withstand amplified conditions.
The polymer utilized in the coating must meet three

35 requirements. First, it must be bound to the wood pole




or .the sel ected zone of the wooden object above the m ni rum ef fective

| evel to prevent pest infestation. The initial high release rate is
achi eved by allow ng the pesticide to rel ease fromthe nmatri x frror to
i nserting 30WQ\#/44264i ce i nto%or onto the wooden object. ThéeP

the rel eased pesticide can be varied by the varying tenperature and t he
anmount of tinme for the rel ease prior -tig -i nserting the device.

It has been found that hydrophobic polyners serve as 35 effective
pesticide rel ease devi ces because they can act

-13 - as reservoirs and rel ease regul ati ng nmechani sns for the

pesti o de.  They 8 endbl & LadeiRg! if¥add) dublingBBRELing. RRRBARE Lhey trap

t he pestrcrde mnthrn their matrices and X ag Sé%*b reservoir for

the pesticide. WBFERERVide; an; pdeguifcs ﬂ?'efrfrur?lf'?ﬁt *’?ﬁ’é’se’f: 8€ect the
pesticide frOﬁ]pestfbiﬁéKEﬁldmat fhe sreldamepalaypewill dsd icompptihiéem i s abl e

Lo mintain an eliFohly dlise OLethred o 'd%ﬁ%gr%lgho%he iacentale | enoth

of time in a zong Sufroun
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I Ci h bout f th bout
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However, the present invention inc for exanpl e polyethylene
and POLYOX Hhor B9 RYmRasyOk Hemgsgh RAlymers, elastomeric polymer
copolymers thereof. By way of example and not intending

to limit the scope of this invention, low density
polyethylene, high density polyethylene, vinyl acetate,
urethane, polyester, silicone, neoprene, and isoprene

15 polymer and co-polymer can all be used in this invention.

Where synthetic pyrethroids are used, high density
polyethylene is the preferred polymer, specifically
polyethylene MA778000. More specifically, pyrethroids
having both low water solubility and low vapor pressures,

20 the low vapor pressures in the range of 1 nPa to 100 mPa,
including tefluthrin (80 mPa), permethrin (45 nPA),
lambdacyhalthrin (200 nPa), resmethrin (1.5 nPa),
deltamethrin (0.002 mPa), cypermethrin (0.5 nPa),
cyphenothrin (0.12 mPa) and cyfluthrin (1 mPa) are

25 preferred in combination with high density polyethylene.
Most preferred are permethrin, cyphenothrin, tefluthrin,
or combinations thereof because of their combination of
efficacy and their release rates from or through a
polymer. For more water soluble biocactive chemicals,

30 urethane, specifically Urethane 2200, Hytrel polyesters,
and low density polyethylene, specifically Microthene 763
are used. Water soluble biocactive chemicals include
diazinon, chlorpyrifos, fenoxycarb, tralomethrin, methyl
isothiocyanate and pentachlorophenol.



sol ubl e et hyl ene oxi de pol ynmer. However, the bioactive 20 pesticide is

contai ned within the hydrophobic pol yner. The pesticides used in
the present invention depend on the anticipated pests which in turn
depend on nWRP9M42264f actors, including the type of wood, thECHEV§OREHi cal

| ocation of the wooden ObJECt, and the soil in which the 25. object is

mai ntai ned. I n nost cases, the pesticide. {§- selected to elimnate fungi
and wood boring insects. The wood boring insects which cause particul ar
probl ens i nclude carpenter ants and termtes (soil born or dry

wood). If a single pesticide does not elimnate all of 30 the anticipated

pest s, the devi ce £AMdAAEHOT 34218 adval AR kNaGR PEEIF! dEg/o RS | 0N
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I n accordance t -14
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pesticide i% aw}aylet hat rth% aief itdmel yaseisting diafheerededne hrate of
permethrin, CYEEé iwméh (NhlndlngoﬁbtﬂﬁérOﬂﬁblduﬁeeaﬁrbghher preferred

pesticides inc especi al |y fenoxy | or so] d under
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i ncl ude but areheneofsrnGaxbdmomay ber inctherionm cdmathiaveted desrbdre,

tradename Chl op@ph&hiPhack, a%d*‘céhﬂiﬁa@ioﬂ?téwéfe%ﬁ hi OEX@Q@I&IE’?M ]133.
d|chIoroprﬁﬁgne 10 under t’he tradename Vorl sodi um

di t hi ocar btffrat ERGNREPLeTRe rh%&gﬁ&ﬁecﬁﬁﬁkﬁf 22%??9 gpec1f1ca11y, Vulcan

XC-72 is preferxed because Vulcan XC-72 has greater
adsorption capacity compared to other carbon blacks. For
bioactive chemicals that are liquid at room temperature,
for example diazinon (pesticide) and copper naphthanate

15 (fungicide), hydroxyapatite is the preferred binding
carrier.

For high density polyethylene, the preferred amount
of high density polythene is about 70 wt% and low vapor
pressure biocactive chemicals in an amount of about 10

20 wt%, with the binding carrier in an amount of about 20
wt%. For low density polyethylene, polyester, urethane
the preferred amount of plastic is about 65 wt%, and
water soluble biocactive chemicals of about 15 wt%, with
the amount of carrier about 0 wt% to about 25 wt%. For

25 all combinations, bioactive chemical may range from about
5 wt% to about 30 wt% and binding carrier from about 0
wt% to about 25 wt%.

When a binding carrier is added, it has been found
that simply adding the binding carrier to a mix of

30 pesticide and pre-polymer results in poor formability of
the controlled release device and permits evaporation of
the pesticide. Accordingly, it is preferred to first mix
the pesticide into the binding carrier as a bound friable
mixture so that the pesticide is preferably bound either

35 onto the surface of the binding carrier or into the bulk
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the coating must neet, { hree 3 nent First,, it. nust be bound to the
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10 pest1c1de may be necessary to insure a 11qu1 form or

mixing with the binding carrier. For a pesticide in
solid form with a high melting temperature, for example
the fungicide carbendazin, the solid form is preferably a
powder or granular form mixed with the binding carrier.

15 The pesticide may be in the form of a paste and mixed
with a binding carrier.

In a further embodiment, the controlled release
device is constructed in two parts, an inner part
surrounded by an outer part. The inner part comprises a

20 mix of pesticide and binding carrier with the outer part
a hydrophobic polymer encapsulating the inner part. The
outer part may also contain pesticide and binding carrier
that is the same or different compared to the inner part.

The inner part preferably has about 60 wt% pesticide,

25 30 wt% binding carrier and 10 wt$% polymer, and may range
from about 5 wt% to about 70 wt% pesticide, 10 wt% to
about 95 wt% binding carrier and 0 wt% to about 85 wt$%
polymer.

Forms of the controlled release device include

30 sheets, rods, pellets, and two-part constructions
including inner part and outer part rods or pellets,
and/or multi-laminate sheets wherein one sheet contains
the pesticide or pesticide and binding carrier and
another sheet is added to prevent photodegradation of the

35 pesticide from light exposure.
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range of 1 nP&heopdlfmaPain suffxnﬂanﬁ agouatsutormanﬂﬁﬁlnﬂaarmlpémaﬁthr|n

(45 nPA), g&gggigga§gwim @%ﬁ%}age&féﬁémﬂ r&ﬁa)

del tanmethrin _cyperneth cyphenothrin (0.12
mPa) and c§f| GORFEAtTathPR) 1aRATEs by wedehEdOF nthe MATEETORTAN h hi gh
density pol yehhyshenso to abbst SCUEftﬂfer ednaéﬁt:b@t:hm hoff rthec ppBeneifei n,

tefluthrin, aﬁgnglga£$o 0&41 eof ﬁﬁgsééﬁgeﬁé§ﬂﬂiqﬁpg§'.ﬁt'on of

ef ficacy and Fﬁ?ﬁr €ase Ta roﬁ1or t nor e
wat er sol ubl ebdndidvgi ¢archeni Erom abeyt §r§9h§h@uts%%C|ﬁbt&PI}OEﬂengane

2200, Hytrel pakypshomér, theammmm @Q&!ébiﬁlvé)oié@éi\}ﬂéf\%e specifically
M crothenq 763 ., are ug V%iégféyﬂ ubl e oactive @hpals I ncl ude
di azi non, ghlﬂﬁﬁﬁFﬁﬁﬁgd eho3y FFXFB Y72 %Et%ﬁ i sot hi ocyanat e
and pent achl ocopkentiration profile shown in Fig. 1, a polymeric -16 -
controlled release device can maintain a2 minimal
effective level of pesticide for much greater periods of
time than single application methods.

15 The devices of the present invention can have any
physical shape. If the device is inserted inside the
wooden object, it is desirable to have the device shaped
to conform to the cavity. Sheets, sleeves, multiple
layers, pellets, dots on geotextile, pots, pot covers,

20 and strips are only a few of the shapes that may embody
the present invention.

In some cases, it is desirable to incorporate the
device into the wood in a liquid or in a gel form, which
may or may not solidify once it is incorporated. For

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

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

For utility poles, as illustrated in FIG.s 2-5, it is
preferred to insert the device as a controlled release

35 device near the center of the pole so that the pesticide



In.,addition, it is advantageous to add filler and/or bi nding carrier to
optim ze the | oading of the polyner. The inclusion of such a substance
al l ows greater anounts of pesticide to be |oaded into the desired

pol ymer, 5 WP9%4226t the sank tine, assisting in*he rel e R YSIVB2¢5

the polyner. Binding carrier includes carbon, hydr oxyapatite, al um na,
silicoal um na, and conbi nati ons thergq§._ Carbon may be in the form of
activated carbon, carbon bl ack, and conbi nations thereof. Carbon bl ack
is 10 the preferred binding carrier. More specifically, Vulcan XC-72
I's preferred because Vul can XC-72 has greater adsorption capacity

conpar ed to o hgy eerlb,géh Wihea b aipradlbRoGhd orhOmaaRT LG ate

liquid at room at ur e, "'e"diazi no

napht hanate 15 F?Eﬂfﬂglﬁmﬁ@cnﬁydﬁﬁx%&qoﬁeﬁ@@ﬁérw ef%&qeeénsenmchg
carrier. thé& éﬂ:@'@; dessi tye gs&weméhene sém@r@f&r @aewﬁnwnt of

hi gh density po th e bou | oW V. AR ssute bioactive
chemicals in ané% cﬁ?ﬁ bou%rigexvf\%’{ oo T t"ﬁtellﬁ'l °Eé‘ﬁ?§e? in an

amount of abi)utd:QﬁEusmm/tb&;rrEer fmuimpesylpndqet I8drsee thpobgveﬁt;er;,n

ur et hane t h@heprv?c;ﬁéne%bﬁggﬂé‘tlé’foﬂil ﬁSEgSatéd %Plﬁrﬁfh m)uﬁ:?ﬂa wat er

sol ubl e bioactive chem cal s”of ' ab of carrier
about 0 wt % to EMRKRI™S "J\?P%ie"%?s Eﬁ &IhF ES%?%H’B‘F%‘“BPO&E% QEc®theni cal

may range from admillar, asbgeh®rillyslbicn3nWi6Gand4a.ndThe adaméwdy from

about O w % ' rejer s added,
It has been foun%c&?eb%t%%ut%?m%e/?lc Sd6%n beV\%ﬁpbl n%éér%rggr (ralﬁe{r;hf% %\ m x of 30
pesticide altl prieediq meverasu @%trl rbllﬁoéﬁ poeirusint frem about he.kontrol | ed
rel ease device fivh IftQ:f rﬂbb&tezamreés onTak lengtieniedel ahgel eGP ! y,

2 bound f11abl eis PRARIARTY 8 olenart ERAC,HSHE drath SR <R PEPORE ibund .
either 35 onto WQQ§emuphaeetof Fére aidesriing nn#erﬁﬁd(iongntudnhellxnﬂn a
portion of a wooden pole to be placed below grade, it is
15 preferred that the length of the device approximately
match the distance of the wooden pole extending below
grade.

FIG. 2 illustrates an embodiment of this invention.

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

FIG. 3 shows the process of treating an already
existing utility pole 11. 1In this figure, the lower end
of the pole 11 is being drilled by a workman using drill
40. A collar 30 is set about the pole 11 to stabilize it

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

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

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

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

35 application includes a mechanism capable of movement on



- 17- vol une of the binding carrier or both. The bound friable,

m xture of pesticide and binding carrier is then added to a pol yner.
The bound pesticide is retarded or prevented fron1eva§§&ﬁ}&%@ during
subsequent W24 of the 5 pol yner. The pesti ci SYELE i xed
wWith carrier with the pesticide in a liquid form Sone pesticides are
I n liquid format roomtenperature, -apd others are solid or near
solid at roomtenperature. Accordingly, heating the 10 pesticide may be
necessary to insure a liquid formfor m xing with the binding carrier.
For a pesticide in solid formwith a high nelting tenperature, for
exanpl e t Raiften@ioGi dRset Ded dad Nhordth@136ki def@dde i devi @] &alhyoa
powder or granular fqormpixed wth the binding carrier. 15 he pesti ci de
may be in the FGER-57-eF géste'm%d“?ﬁ}}?é’&sm mayi Pﬁggl‘fﬁ rﬂii‘?]?d"rc’;lrtﬁ’ef’.f

In a further eriddisment borbehcbed riciicedtheclcease-ties d2ice i s constructed
in tw parts, an ipn unge : pak.L. Lpner part
conprises a 20 mﬂg g{mgrgé%i%!?b(feﬁ g{le_&%b?%d?ﬁggc%%l%ﬁ't %ﬁﬁ.ahglggw%r part

a hydr ophoBi ¢ isopPyacedeABapIRTEY i tihdhen gEteparl surkace ofpgher part may
3! fs? contain Wij@bgécﬁﬂd_bhﬂﬂiéiﬂad&irnférﬁr providéatimediitesame ]gr -

i fferent conpar Q. t i_nper ry. nner. par.t preferably has
about 60 w % ﬁ’é?t%fagi aen ggr'%equ%%'i n(ﬁhr?geglg?;?tg?ﬁtar%alfﬁ:iﬁr’%pﬁol yner, and
may range indmumb effest iwes tevelb@fi PREticigde palsitthe dyrfagenwo® t o

Iegbout 9? vvt%ltiﬂa?halaldcghai, leifam doridalbt! %ii%hot'h%gs'ibi’!,%t‘:[he po:jyrrer- et
orms o e control l.ed rel ease device_ i.ncl ude sheets, raqds, pellets,
and two- péat @b’r’f§f’?‘ﬂéﬁ‘f’8n§°lf' i%ﬁﬁﬁaﬁd‘yi’nﬁg? e S AR RAEEr ods or

pel l ets, dydwvedghirl OE - thei prabvmesh eringesh Eron rlbng: Hedo abotiai ns
80, the concentration of the pesticide from about 50 to
about 80, more preferably from about 10 to about 30, and
the concentration of the binding carrier from about 10 to
15 about 20. By so loading the polymer, the minimum

effective level can be maintained for at least seven (7)
years. However, it should be noted that these
concentrations can be varied by the user according to the
desired results.

20 FIG.s 7 and 8 describe a mode of providing external
contact. A coat 60 is applied to pole 12 in FIG. 7.
Similaxrly, a coat 61 is applied to the bottom of a
railroad cross-tie 70. These coats 60, 61 are applied in
order to protect the wood structures before the pesticide

25 inserted into the core can diffuse through the wood to
reach the outer surface of the wooden object. The coat
is able to provide an immediate minimum effective level
of pesticide. Depending upon the place of application,
this minimum effective level of pesticide can also be

30 instituted in the adjacent soil or structure. Both FIG.
7 and 8 show the wood (pole 11 or cross-tie 70) being in
intimate contact with the surface soil 71.

In another embodiment (FIG. 9) for providing external
contact, a protective outer layer of pesticide can be

35 applied by using a member 110 with resexrvoirs 120 to hold



the pesticide or pesticide and binding carrier and anot her sheet is
added to prevent photodegradati on of the 35 pesticide fromlight exposure.

-18 - the controlled rel ease device is for i '
into the \/\/00(%?\99(\% ct, theupesticide nust be | oaded into @%g'e%gﬁ ymer

in sufficient anmounts to maintain a "m ninal effective level ." It is
preferred to maintain the 5 concentration2in parts by weight of the polyner
from about 50 to about 80, the concentration of the pesticide from
about 5 to about 30, and the concentration of the bi nding carrier from
about 5 to about 20. By so | oading t he polyner, the m ninmum effective

level can be 10thei 6t dDredbassatdvizrky 83. ( 7Thy emnberA210he
concentration profile shown in Fig. 1, a_polyneric controll ed rel ease
devi ce can mai nf’SP#ul%f‘“Fﬁ iafa rmge?af’é'c‘ﬁlaé( \#BV%Fso?hepé’ﬁq%chéeFBr nmuch
greater periodsigh. Thd ivimd hao,sasglie appliedt coacitef,hedn béSplacedhe
Goutces,Of, e BLeBenl Y ellicoh SaBIRLe, B er PNELERLSTERE, I, (e
the device shapedating tand aiihgr subodinemteavift YhiShhetentichehwes, beahtipl e
TS et Sk P POl L PR LS 20 Bl st 5 e
In sone cases, thissimlesitiabl.e to incorporate the device into the wood
ot 2,77 SR EE I porma B g TGSl EBRLELLY, 0700 1€ 1
several mechanisms. First, if a polar, water soluble,
10 pesticide is used and the wood contains enough moisture,
the pesticide is carried by the capillary action of the
wood structure. Second, the pesticide having vapor
pressure of about 1 mm Hg at 25°C diffuse relatively
quickiy through the porous molecular wood structure
15 through gaseous diffusion. Such pesticides diffuse
through from the center to the periphery of a telephone
pole in about 4 to 6 months. The pesticides having vapor
pressure equal to or less than about 1 diffuse more
slowly, and those having vapor pressure of less than
20 about 0.1 mm Hg do not effectively diffuse through the
wood.

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

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

30 maintained in the soil or surface surrounding the wood

structure.



pol ymer which can then be injected in a nolten state into a cavity in

t he wooden object. The polyner then solidifies, creating a solid device
which fits t the cavity. Simlarly, the pesti nDIten
pol ymer 30 Wégp’%}éx%pr ead on a surface or wooden obj ect ancﬂé‘?‘fsgé@&&
solidify, creating a device which surrounds a portion of the mooden
object as illustrated in FIG 3. -2Bor utility poles, as illustrated
in FIGs 2-5, it is preferred to insert the device as a controlled

rel ease 35 device near the center of the pole so that the pesticide

- 19- Is carried outward by diffusion and longitudinally by the
capillary actm&@@@ggthe wood structure. Once inserted, the opening into

t he pol e nust be d-{not_s ra S Prefergbly, the
seal utilized pr o@ﬁ g Jaio‘gnéﬁ ﬁ%“@z,rgﬁlggr FFg?a?%ré‘\%‘ﬁg’%eW& H‘@geS nce the
cavity in amide tgstedntobpbtain theim elenset vdtey (Fable g .a IThiee

therein, the ¢RVieRs Qfe éhﬁ Hé%@r% 17weNt | af1a58vH n ?’&ﬁ
general ly ghown ﬁh FI r 2 (f ter of é%éiljxc%gEJ evi ce nay be

any di amet8r fRGRS FPR ﬂyiﬁgs§z¥}%(¥ I WETe, l?ﬁﬁ°§¥9ﬂn@9: ly from
about 0.5 intoh at ahahoshedt i adudwes .1/Bhdnkhnghlickay The alwwilcengt h but

is preferably g, h d@ﬁét e ey obj ect.
For a device |n§L ?§§B|§n§??u |r1#%He % BQSQ gnlqeon of fﬁ%ﬂ%&ﬂ pole to
be pl aced bel &@esy 49, therpsat mléfn@rlsed Akdt thermerkartiast were devi ce
appr oxi nat el y formuiatel t8e&ngi Sudmics <ot taheuwaoderbaeﬂ&x HilaRRditeg bel ow

grade. 19 calth$ péskhbYELE A G5 PEHRURAME TER ¢ OfodyHletd WeGA T ON.

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

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

The devices made from S-113 urethane (a thermoset

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

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

One inch squares were then cut from the thin sheets

that were injection molded or cast, and the squares were

30 tested for release rates as shown in Table 1.
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It illustorates the controlled rel ease device 51 already 20 inserted near
the top of the utility pole 12.

treating an alread

end

fi.ni shed pole 11
i nsert ed.
utility pole 10.

provide a reservoir for the controlled

existing utility pole 11.
of thWOSBK®641 is being drilled by a worknan using
collar 30 is set about the pdle 11 to stabilize it"25 as the drill
bei ng pushed downwards into the pole

FIG 3 shows the process of

IP3-FIG 4 il

In this f

U P
40 is
ustrates the

of FIG 3 with the controlled rel ease device 50
FIG 5 illustrates the drilling operation of a new
Adrill 20 is used to bore a hole 30 in 30 the pole 10 to

rel ease devi

ce. FIG 6

shows railroad cross-tirablé2l wWrdlRiasel Ratés for [Peetdridd/Palynmaert the
the center of the tie 72. A preferred

control | ed rel eagembdtnaciors? near

node of 35 application includes a nechanjsn1caoablewof novenent on

;;rzgs-s ti es 725a| 11?\ r‘% Ql <M hay Jftilize égn LT Al iy _of
hol es into the cyDsbeamethrin s- 11Bnusertrer enbodi [@sne pg/bhzﬁday
the " CWood oby bet. This orbod: mATOBRBYF BAA | i ot o To-8 KBAPREISR,
t he wopd. The eW)odigentAﬂPintainspgllethaﬁénzmumugbhectmVe hgyethaay _
pesti ci de at thefstrface—oft— tte—v - ,
the 10 surroundilig soil. Preferabl|Pelifbharm EdraPPon i Opasdcm2/day H
vei ght of theypofymer ranges from|alepie O st dhawh 7.2 pg/cm2/day
Cypermethrin polyurethane 3100 0.4 ug/cm2/day
polyurethane 2200 0.7 pug/cm2/day
EVA 763 27.3 pg/cm2/day
Polyethylene MA 778-000]4.6 pug/cm2/day
15 Lambdacyhalothrin |polyurethane 3100 0.7 ug/cm2/day
polyurethane 2200 2.0 pg/cm2/day
EVA 763 20.6 pg/cm2/day
Polyethylene MA 778-000{5.2 ug/cm2/day
Tefluthrin polyurethane 3100 6.4 pg/cm2/day
20 polyurethane 2200 25.0 pg/cm2/day
EVA 763 40.4 upg/cm2/day
Polyethylene MA 778-000|27.0 pg/cm2/day
Permethrin polyurethane 3100 1.4 pg/cm2/day
polyurethane 2200 1.3 ug/cm2/day
25 EVA 763 28.5 ug/cm2/day
Polyethylene MA 778-000|4.0 ug/cm2/day
Dichlorophen Polyethylene MA 778-000]6.2 ug/cmz/day
30 Example 2

Controlled release devices in the form of sheets are
made having 10 wt% pesticide, 10 wt%¥ binding carrier and
80 wt% high density polyethylene (Polyethylene MA 778-000) .



80, the concentration of the pesticide fromabout 50 to about 80, .nore ,
preferably fromabout 10 to about 30, and the concentration of the

bi nding carrier fromabout 10 to 15 about 20. By so | oading the polymer,
the nini muf@9%42%¢t octive | evel can be maintained for at r&yygm n (7)
years. However, it should be noted that these concentrations can be
varied by the user according to the -Pasired results. 20 FIGs 7
and 8 descri be a node of providing external contact. A coat 60 is
applied to pole 12 in FIG 7. Simlarly, a coat 61 is applied to the
bottom of a railroad cross-tie 70. These coats 60, 61 are applied in
order to prot eunddidt40ad st FURELIGS SEfdHet B ibRALLES! 98 AhvSgited into
the core can q%ffgg t hrough the wood to reach the outer surtace of the
wooden obj ect . The Coat is able to provide an i nmedi ate m ni num
effective |evel of pesticide. Depending upon the place of application,
this m ni num ef f leve e L CJ : ' J L ut in the
ad] acent 5@ | or St UGt ir Snell Puiikaen sl FobeiyabasE e JOH ol ¢ 11 o
cross-tie 70) being in i ntimate contact mﬁtﬁ the surface soil 71.

Iplpo'?ggt ih\?(ra gy Eestigifieot pd ictd%s%aﬁﬁia@? appl! ‘Elnﬁﬁi‘”d-'é{ ngevityef 110
with reservoifs 120 to hol d (mi3) o2 ) @?ea f? Yegrf) o -
the controlleq rel ease devi ge . The Igﬁﬁ%ﬂkiiﬂy . %QNﬁQQUF%& asCa rfng
partially cov ect 1B he ringl110 _as tlhe applie
coating, can l®epmatbdin dn ®lke wood| olj.&ct accofdidgto yser.preferfence.
The 120 17 6.5
10 240 35 13
Tefluthrin 60 1.3 9.1 3.1
120 18.2 5.9
240 : 39 10.4
Diazinon 60 11.7 1.1 0.6
15 120 2.3 1.3 i
240 4.8 2.7
Biphenyl 60 3.5 - 2.5 2.1
120 5.1 . 4.4
240 11.2 9.1
20 Dichlorophen 60 6.2 1.6 1.4
120 3.3 3.0 |
240 6.8 6.4 “

Release rates are substantially decreased compared to
25 those in Tables 1 and 2 by an additional layer, for
example metallized Mylar or Saran that is added to
prevent photodegradation.

Example 3
30 A device having an inner part surrounded by or

encapsulated by an outer part is constructed having an




5 coating and ring enbodi nents of this invention have been shown by way
of exanple and do not limt the scope of this invention. The
pesticide may_pernmeate the wooden object by sever al i rst,
if a polar, B@?5§81uble 10 pesticide is used and the mogﬁﬂbgﬁ@§%§
enough noi st ure, the pesticide is carried by the capillary action of

t he wood structure. Second, the pesticizge havi ng vapor pressure of
about 1 mmHg at 25[err] C diiffuse relatively qgui ckly through the porous
nol ecul ar wood structure 15 through gaseous diffusion. Such pesticides

di ffuse through fromthe center to the periphery of a tel ephone

pole in about 4 tg ﬁai@%éb% o-EthQ%tid‘dgdeS’ﬂﬂéVhﬁgez}’aé&rt contBifgsgg e equal
to or less than about fuse nore gwl y, and ‘'t hose havi ng vapor

pressure of |ess¥th aﬁ’lesz'bm&lﬁaﬁutané 40 Mﬁwwlﬁgt c%’F’F’&?tlvéc grFEEsRRThr ough
t he wood. is high\iest=dttgdpabpstehyltdne o@ntrthicdhessl edse2demie may be
posi ti oned exter Iy e ng{y agi ety of | ocations with
respect to the V\g%%%gns%t%%tur%gg % ld[ aceé¥ %ove ground | evel, the
pesticide is arried | aterally and Iongltudlnally by nol ecul ar and
gaseous di ffusion and Iongitudinally by the capillary action of t he
wood structure and at. or _about round level, a
m ni mum ef f ecti ve I@%’e]rs gFigg cﬁ?}éﬁt gf’ﬁ%%mf]r’?tteﬁa&gg 16? surface

surroundi ng the wood structure

- 22 - Expemprat
10 Pesticide Release Rate [Longevity Longevity
{(pg/cm?/day) (years) (years)
@ 23 °C @ 23 °C @ 35 °C
Permethrin 16 68 38
Tefluthrin 31 35 18
Diazinon 28 39 24
Biphenyl 35 31 23
15 Dichlorophen '1 24 56 28
e e e |

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

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

25 than the pellet.



The follow ng controlled rel ease devi ces were nade and tested to obtain,
their release rates (Table 1). The devi ces were nade as follows. Al

devi ces, exc 5 those enpl oying S-113 urethane, were injection

nol ded ﬁ?’d‘zg&t hin sheet about 1/8 inch thick. The de\?cé'é’sjs’s’“”‘é‘wpl oyi ng
S- 113 urethane was case, a nethod typically used for thernoset

pol ynmers. All thernoplastics were fog oul at ed using sufficient anmount of
carbon black to 10 carry pesticides. Al thernoplastic polynmers were

formul ated with 10 percent pesticide, 3 or 7 percent carbon black to

absorb liquid pesticide and 87 to 83
Specifically, devices nade

and 15 | anbdacyhal ot hrin contai ned 3 percent of carbon bl ack.

percent by wei ght of polyner.

devi ces made fromthe remai ni ng pesticides and
contai ned 7 percent of Tabbem - Retileaele Rates Frorﬂ'm:-.]dmu ces made from

fromthernopl astic polyners and deltanethrin

‘The

t her nopl astic pol yners

S- 113 ur et hape=ta=t-honpset—20-—malyugac) worogpdofram-a ool vopr m ¥
cont ai ni ng 6|E Fﬂbngﬁvﬂﬁwst by
wei ght . he pol yner m Weyegrts)of t he
devi ce. The [pesticide, del {823 h¥¢n, cony@ 8d°€he [@rdh ficdhg 10% pf the
devi ce. wa$ used 1n 25 this,device. The ner/pesr|||de
m Xt ure \NaSCIEé.\_Qf ﬂ% 1?% Lnch thidk g cet and he TF\(?/ about B0OOC
for about "Téﬁluthnﬁhlﬁ ngiteslto cure the 8ast sheet. One infh
squar es merap§ e cur 110 P3 Thi mSheeys That WerTEg T ded
or cast, e 9 es ul 20 tested flor Betease ratk ]shomn i nj Tabl e
1. "Blphenyl 16 . 22 -23- 11 .“

| Dichlorophen 11 33 16 "

10 — =
EXAMPLE 5

An experiment was conducted to demonstrate the effect

of a binding carrier on release rate. The biocactive

15 chemicals were tefluthrin and lambdacyhalothrin in an
amount of 5 wt%, the binding carrier was carbon black in
amounts of 0 wt% and 10 wt%, with the balance high
density polyethylene (MA 778-000).

measured at 6 weeks after fabrication wherein samples

Release rates were

20 were wiped weekly to remove surface accumulation of
released biocactive chemical.
Results are shown in Table 5.
TABLE 5 - Release Rates for 0 wt% and 10 wt% Carbon Black
25 Bioactive Chemical | Carbon Black (wt%) | Release Rate
(ug/cm?/day)
tefluthrin 0 . 3.13
tefluthrin 10 0.71
lambdacyhalothrin 0 _ 1.78
» 10 ' 0.81
30 b 20 0.61




Table 1 -, Rel ease Rates for Pesticide/ Pol ynmer Combi nati ons 5

Pesti ci de Pol yner , Rel ease Rate Del tanmethrin
S- 113 uret hane 25. 2 Ag/ cnR/ day Aromati c
80A WOPRH4B64 err ] g/ cnR/ day PCHESI803263ne
2102-80A 8.8 [err]g/cnk/day : pel | et hane 2102-55D
8.0 [err]g/cnk/day 10 _7- Alipntic PS-49-100 7.2

[ err] g/ cnk/ day Cyper met.hrin pol yur et hane 3100 0.4

[ err] g/ cn/ day : ' . pol yur et hane 2200 0.7

[err] g/ cnR/ day EVA 763 27. 3
[err] g/ cnk/ day Pol yet hyl ene MA 778-000 4.6
[err]g/cnk/day 15 Lanbdacyhal ot hri n pol yuret hane 3100 - 0.7

[err] g/ cnk/ day pol yur et hane 2200 2.0

[err] g/ cnk/ day EVA 763 20.6

[err] g/ cnk/ day Pol yet hyl ene MA 778-000 5.2

[ err] g/ cnk/ day Tefluthrin pol yur et hane 3100 6.4

[err] g/ cnk/ slay c28gure pol yur et hane 2200 25.0

[err] g/ cnk/ day : A_7 40. 4

[err] g/ cnk/ day It Should‘be apparent th5¥|§e§§§?e¥&?ﬂ@g°f7§?868e§7_0

[err] g/ cnR/ dayand modifigationg can be masis \igr éhRagebodpents 1.4

[err] 9; Cg; gaYdtzascribed above. It _is, theécvéfﬂ%%gr ehPan@eL 33t thd. 28

[arr] o/ one! dayEoPegoing description be reqafdpft g SHLUAFEFAT080 RSy

[err] g/ cn2i@aythan 1Dnithing,ophdnthat it Yeolupeehptend trat7 A3- AG0tBe2
[err] g/ cn2/ daygsy : ag% ; ai aC%ﬁtrg efaighicaseden g in the

f or m of sheets?grégaaﬁgna éﬁﬁﬁv%ﬁé?ﬁdPi %fﬁesh?ci%e, 10 mﬁ@bbing?ng carrier
and 80 wt vdRFeRdet g Wpfigey Bhkg | BHENAOPy et hyl ene MA 778- 000) .



- 24- Longevity as a function of sheet thickness is shown in

Tabl e 2. Table 2 - Release Rate and Longevity as a Function of 5

Sheet Thi ckness and Tenperature Pesti ci de Sheet Rel ease

Longevity MO§¥4zRe4y Thi ckness Rate  PCT/USI8/A326S, )

(years) (ml) ([err]g/cnferr]/day) @23 [err]C @

35 [err]C -28@223 [err]C Pernethrin

60 1.5 8.6 3.2 ———____12Q

17 . 6.5 10 : 240

Tefluthrin 60 1.3 9.1 uu

Tef R L SHIIIIII IHIHI il Illl

39 10. 4 Di azi non 60 11 0.6

15 - 120 2.3 1.3

240 We claim: 4.8 2.7 Bi phenyl 60 3.5

2.5 2.1 : 120 5.1 4.4
11.2 20 Di chl or gphen 60 6.2

iég 5 4 1. A bound frlablqjm}xture, comprlglng 3.3 3.0

240 (a)6. 8n bicactive chemical;RBbgAdewighes are

substantial ly decreased( (;orrgaﬁ.gﬁqd{rg%?%ﬁﬁ%gzgs&gclgal E%%’Pa n?drgfﬁob an

additional |ayer, for exan] added
to pr event CoRoisking afacashon black pagfivated carbon, alumina,

hydroxyapatite, silicoalumina and combinations thereof.

10
2. A controlled release device for deterring a wood
attacking pest, comprising:
(a) the bound friable mixture as recited ih
claim 1; within
15 (b) a polymer.

3. The controlled release device as recited in
claim 2, wherein said biocactive chemical has a vapor
pressure greater than about 0.1 mm Hg at 25 °C.

20

4. The controlled release device as recited in
claim 2, wherein said polymer is in an amount from about
50 to about 90 parts by weight and said bound friable
mixture is in an amount from about 10 to about 50 weight

25 percent, providing a release rate of bicactive chemical
from about 0.4 pg/cm?/day to about 40 ug/cm?/day.

5. The controlled release device as recited in
claim 1, wherein said biocactive chemical is a pesticide
30 containing at least one fungicide

6. The controlled release device as recited in
claim 5, wherein said fungicide is selected from the
- group consisting of tri-chloronitromethane,
35 methylisothiocyanate and 1-3 dichldropropane, sodium N-




30 A devi ce having an inner part surrounded by or encapsul at ed by
an outer part is constructed having an

-25 - overal | mass of about 100g. The inner part co '

Wt % pesti ci dYARAY Wt 9% bi ndi ng carrier. The outer part p&ﬁ@ﬁ’ﬂ?qg%
density pol yethylene of a thickness of 120 ml. - Rel ease rates are
shown in Table 3. 5 Table 3 - R&%ase Rate ﬂﬂ“ﬁ"ﬂﬂﬂ il Eﬂ

Two- Part Construction 10 Pest i & | AREIRE

Rate .Longevity Longevi ty ([er f1 g7 crff err] F day)
(years) (years) @23 [err]C @23 [err]C
@35 [err]C wEEhPPEt ditiocarbomdbe, 2,3,5,6-tetr88holoro-1,9- 38

-:I;Sf luthrin 222&20@15@0&% n ﬁalc‘;‘)'.ém cya%agnide, b%ghenyl, %c_:%zpleq_'on 2328
15 Di chl or ophepaphthgnate, dichlorphess fentin hydroxide and Exanpl e 4
A pellet is mudecHaminse Pt Thebogbout 100g and a 20 surface area of about
150 cnferr]. Jhe polymer is 70 wt % hi gh density pol yethyl ene, with 20
wt % pesti ci de” and 10 wt %:- binding carrier. Release rates are shown in
Tabl e 4. 7. The controlled release device as recited in

claim 2, wherein said binding carrier is selected from
the group of carbon black, activated carbon and
combinations thereof.
10
8. The controlled release device as recited in
claim 2, wherein said binding carrier is in an amount
from about 10 to about 20 parts by weight.

15 9. The controlled release device as recited in
claim 2, wherein said polymer is hydrophobic.

10. The controlled release device as recited in
claim 2, wherein said bound friable mixture is enveloped
20 within said polymer.

11. The controlled release device as recited in
claim 10, wherein enveloped is an encapsulation or
surrounding of said bound friable mixture as an inner

25 part with said hydrophobic polymer as an outer part.

12. The controlled release device as recited in
claim 11, wherein enveloped is integration of said bound
friable mixture within said hydrophocbic polymer as the

30 hydrophobic polymer is cross linked or cured.

13. The controlled release device as recited in
claim 12, in the form of a rod, pellet, strip or sheet.



Conmparing Table 4 to Table 3,—+t+—s—evident that the encapsul at ed:

two-part construction prOV|de ﬂ!ﬂ aﬂ I fe 25 than the pellet.
-26 - I tes From P
Pestici de WO9%943f4,3se Rate ﬂ [,lw”m, f" Longew ty P%IJn?stwoszss

([err]g/cnerr]/day) (years) years) @ 23
[err]C @23 [err]C @35 [-sor] C 5 Pernethrin 12

30 14 Tefluthrin 11 33 16
Di azi. non 45 8.1 5.1 Bi phenyl

16 22 11 Di chl or ophen 11 33
16 10 EXA'VPLE45 The confPoEX&e HdRAseVdéviendast edeitedianpnstrate the

ef f ect bj nding carri,er on.rel eas . The bloactlve 15

chemi cal s wer eajc%‘f‘? Ut |"§’eér'ﬁ&nl 3ﬁbﬂa§]§ﬁ% %‘W}‘}nﬁ T FORRT1Ses A SRONE 5 wt %
t he bi ndi ng cashéer fimas mnahrdingl axkpreventingnmphateodefradat2omnsf 10 wt %
with the bal ange; Jfég&tlcquHB'ty pol yet hyl ene (MA 778-000). Rel ease rates
wer e measur e 6 weeks after fabrication wherein sanples 20 were

wi ped weekly to renpve surface accunul ation of rel eased bioactive
chemi cal . 15. The controlled release device as recited in

claim 14, wherein said second sheet is a polymer selected
from the group consisting of metallized Mylar, saran, or
combinations thereof.
10
16. The controlled release device as recited in
claimll, wherein said bicactive chemical is a pesticide.

17. The controlled release device as recited in
15 claim 1, wherein said pesticide is selected from the
group consisting of pyrethroid, isofenphos, fenvalerate,
water soluble bioactive chemical and combinations

thereof.

20 18. The controlled release device as recited in
claim 17, wherein said pyrethroid is selected from the
group consisting of tefluthrin, permethrin,
lambdacyhalothrin, resmethrin, deltamethrin,
cypermethrin, cyphenothrin, cyfluthrin, and combinations

25 thereof.

19. A method of making a controlled release device
useful for retarding or preventing decay or deterioration
of a wooden object from a wood attacking pest, the method

30 having the steps of:
(a) mixing a fungicide, with a binding carrier
wherein the fungicide is bound to the binding carrier in
a bound friable mix, then
(b) combining the bound friable mix with a
35 polymer.



Results are shown in Tabl e 5. TABLE 5 - Release Rates for 0 wt % and

10 wt % Car bon Bl ack 25 BloaCt,ﬂﬁITﬂ Il bon Bl ack (mﬁ@a Rel ease
Rat e I ﬁﬁiﬂ ([err] err /day)
tefluthrin WO99/42264 l” tefl ut ﬂ? 65 10
0.71 Ianbdacyhalothrln 1.78

10 0.81 30 -31- 20
0.61 - 27 - 5 Cd osure

It should be apparent that a w de range of changes and nodifications
can be made to the enbodi nents descri bed above. It is, therefore,

intended that the 3¢, fOTEQ%é&daeéﬁeréiQéH hig agamded, &b‘héiél'dzsfthét ive
rat her 10 than Ilmtlng8 and, t hat e understood that it is the
|

fol I owi ng cl ai mPeSACEEGi A é?laéHﬁFG' ER¥S: which are i ntended to

define this invention.
21. The method as recited in claim 19, wherein said

5 combining is by mixing the bound friable mix with a pre-
polymer thereby forming said hydrophobic polymer upon
polymerization or curing.

22. The method as recited in claim 19, wherein said
10 combining is by encasing said bound friable mix as an
inner part with an outer part of said hydrophobic

polymer.

23. The method as recited in claim 19, wherein said
15 polymer is a hydrophcbic polymer.

24. The method as recited in claim 23, wherein said
hydrophobic polymer is selected from the group consisting
of thermoplastic polymers, thermoset polymers,

20 elastomeric polymer and copolymers thereof.

25. The method as recited in claim 23, wherein said
hydrophobic polymer is selected from the group comsisting
of low density polyethylene, high density polyethylene

25 vinyl acetate, urethane, polyester, silicone, neoprene,

disoprene and combinations thereof.

26. The method as recited in claim 19, wherein said
fungicide has a low vapor pressure.
30
27. The method as recited in claim 19, wherein said
low vapor pressure pesticide is combined with a high
density pre-polymer.



-28 - — CEAFMG—— We claim 5 1.
A bound friable mxture conpr|S|

, n (a) an bi oactive
chem cal ; bound with m LI“ﬂU‘!lliwIkar rier selected fromthe
gr oup MPMYV42264ng of car bon arbon, aFGH{U§aR/03265
2. A

hydr oxyapatite, silicoalum na and conbl nations thereof. 10

controlled rel ease device for deterring.gzwood attacki ng pest,

conpri si ng: (a) the bound friable mixture as recitéd in
claiml;, within 15 (b) a polyner. 3. The controlled
rel ease device as recited in claim?2, wherein said bioactive cheni cal
has a vapor . — phgSSUfRe GhaH S afshilaciléea!tl& AdTH By, almeelifr Ehfa 20
4. The controlled reéelease device as recited 1 n claim?2, wherein said

pol yner is i nhighadSORELY BRE BRmET issgelgched tran %t‘-‘&”%‘? wei ght and
sai d bound frigilsastingnbit Nigh idergitgnpelpathyiemen about 10 to about 50

wei ght 25 percent, providing a release rate of bioactive chem cal from
about 0.4 [err]g/cnferr]/day to about 40 éerr] / cn®/ day 5. The
control | ed3rel eas@9devFhe methak asegerited in|@iahm 19\Ahé’P€Fﬁ°1§aﬁalﬁl oactive

chem cal is ameglicsadeidOwatentsdluible.at | east one fungicide

30. The method as recited in claim 29, wherein said
fungicide is combined with a low density pre-polymer.

10
31. The method as recited in claim 29, wherein said
low density pre-polymer is selected from the group
consisting of urethane, polyester, low density
polyethylene, and combinations thereof.
15

32. The method as recited in claim 19, wherein said
fungicide is selected from the group consisting of tri-
chloronitromethane under the tradename Chloropicrin, a
mixture of methylisothiocyanate and 1-3 dichloropropane

20 under the tradename Vorlex, sodium N-methyl
dithiocarbomate under the tradename Vapam, 2,3,5,6 -
tetracholoro - 1,9 - benzoquinone under the tradename
Chloronil, calcium cyanamide, biphenyl, copper
naphthenate, dichlorphen, fentin hydroxide and

25 combinations thereof.

33. The method as recited in claim 192, wherein said
a fungicide is selected from the group comnsisting of
byphenyl, dichlorphen, Chlorpicrin, and combinations
30 thereof.

34. The method as recited in claim 19, wherein said
binding carrier is dried prior to mixing with said
bioactive chemical.

35



6. - The eontroll ed rel ease device as-recited in claim5b, wherein said

fungicide is selected fron1th | sting of
tri-chloronit w8 } 6ane nﬁ""m ﬁlmﬂﬂwm te and 1-3 dichl oropropane,
sodi um N- 99/42264 _2g. PCT/USORMDI2ER |
di t hi ocarbomate, 2, 3,5, 6- tetracholoro 1 9- benzoqui none, cal ci um
cyanam de, bi phenyl, copper naphthenalgg di chl orphen, fentin hydroxide
and conbi nati ons thereof, .5 7. The controlled rel ease device
as recited in claim 2, Wherei n sai d bi nding cdfrier is selected from
the group of carbon bl ack, activated carbon and conbi nati ons t hereof.
10 8. The ggnt[@hﬁ loga K m 2
wherein said bi rad carrle}&q}édelﬁ gﬁegﬁﬂo%%?g% Eh&ﬁg%%rhecl t(l)ﬁabout 20
parts by weight %t¢ ioratign o f?e“i?&ﬂFPoPPé%F‘F efreas wogdyvakkagkingcited in

claim 2, wherei pesasd porpynesing thedeeppabdf: 10. The controlled

rel ease device as recitegd.,i n r.ei I bound friabl e
mxture is epvel oped 20 fghlwq$k1n%d€hg1éﬁn€¥gi 182 easﬁ.élvﬁﬁf &8ntroll ed

rel ease devi ée X§citedtdy ¢lpim ISCMéthl éorellmaalmtsnoél dpeleast about
encapsul ati on ow.4 ugpemi/Adpdi ng of said bound friable mxture as an inner

(b) creating a cavity in the wooden object;

(¢} 1inserting the controlled release device

into the cavity and closing the cavity; and

10 (d) permitting the pesticide to vaporize from a
surface of said controlled release device and to diffuse
into the molecular wood structure of the wooden object
thereby creating an exclusion zone within the wooden
object having a concentration of the pesticide above a

15 minimum effective concentration preventing pest invasion
into said exclusion zone.

36. A method of preventing the decay and
deterioration of wooden objects in contact with soil

20 caused by the invasion of pests comprising the steps of:

(2} mixing a pesticide including at least one
fungicide, said pesticide in liquid form, with

{b) a binding carrier forming a bound friable
mix,

25 (¢) combining the bound friable mix with a
polymer thereby forming a controlled release device, the
concentration of the pesticide being sufficient to
provide a predetermined release rate through said polymer
and sufficient to provide a minimal effective level to

30 prevent pest intrusion for a predetermined period of
time; and

(d) placing the controlled release device
proximate the wooden object.



25 part with said hydrophobic pe#yﬁE%—as~an—ourer‘part 12. The

controlled release device as recited in wher ei n envel oped i.s
i ntegration of sajd bound Ul Hlm Uﬁ t hi n sai d i C

pol ymer as Wﬂ%"?ﬁg“hydrophobl cp mla' l ‘H |I nked or glﬁ%fgfg%%%

13. The control l ed rel ease device as recited in claim112, in the form
of a rod, pellet, strip or sheet. -34 - -
30 - 14. The controlled rel ease device as recited in cl ai m
13, wherein said sheet further conprises a second sheet for retarding
or preventing photodegradati on of said pesticide. 5 15. The

controlled rel eass7dev"me mecHel idfedlaim 36 wherrenrl 4£henvenernliadd second

sheet is a pol r e p.consi l1ized

MWl ar, saran, éﬁf%as% 8%%8 afe%ﬁé§%%2§ Q%%Qigg at %k fﬁ%ﬁ¥£ %ﬁ%rolled
rel ease devi caake padi Bedover, steady mtateusate; 'FP%’&?#%R)act i ve cheni cal
IS a pesticide. 17. The controll ed rel ease deV|ce as recited in

15 cIa|n11 wher e] a#ﬁepestl sel ect d fron1 oup

consi sti ngof pyréphro 'W§3F§L6ﬁ6§ia?@n€ SR Hlt® minimdl
effective level is maintained throughout the whole wooden
structure.

39. The method of claim 36 wherein the minimal
10 effective level is maintained in a zone of the wooden
structure.

40. The method of claim 36 where the polymer is
selected from the group consisting of thermoset polymers,
15 thermoplastic polymers, elastomeric polymers,
thermoplastic polymers, elastomeric polymers, and
copolymers thereof.

41. The method as recited in claim 36, wherein
20 proximate is within said wooden object.

42, The method as recited in claim 36, wherein
_ proximate is on an exterior surface of said wooden
object.

43. The method as recited in claim 36, wherein
proximate is touching or in physical contact with said
wooden object.

30



wat er sol ubl e bi oactive chenica
The controll ed rel ease device as recited in

18.
pyrethroid is sel ected
per net hrin,
cypernethrin,

fromthe

WO 9%4aziddacyhal ot hri n,
cyphenot hrin,
19. A nethod of making a controlled rel

and conbi nati ons

t her eof .
claim1l7, wherein said

20

group consisting of tefluthrin,
del t amet hr | PCT/USI8/03265

and conbi nati ons 25 thereof.

or preventing decay or deterioration

attacki ng pest,

a fungicide, with a binding carrier

the binding carrier in

a bound friable m x,

cyfluthrin,

1 /&

t he met hod 30 having the steps of:

resnmet hrin,

ease device
a wooden object froma wood

useful for retarding

(a) mxing

wherein the fungicide is bound to

t hen

conmbining the bound friable mx with a 35 pol yner.
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pesticide is in a |iquigform

19, wherein said 5 co
pre-

pol ymer t her eby

20. The nethod as recited in claim 19,
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pol ymeri zation or curing. 22. The nethod as recited in claiml19,
wherein said 10 conbining is by encasing said bound friable m x as an
i nner part with an outer part of said hydrophobic poly.
23. The netW93"#2%4 ecited in claim 19, wherein said 15 .poﬂ[%?wf’@%
hydr ophobi ¢ pol yner. 24. The nmethod as recited in claim23,
wherein said hydr ophobi ¢ pol yner js,selected fromthe group consisting
of thernopl astic polyners, thernoset ? Qmars, 20 el astoneric pol yner and
copol ynmers thereof. 25. The nethod as recited in claim23,
wherein said hydr ophobi ¢ polyner is selected fromthe group consisting
of |l ow density pol yethyl ene, high ge m | e-l-yhl r'q-i‘-S-; Ivi nyl acetate,
ur et hane, pol yester, silicone, neoprenée,t "= |¢d—sopf Errejdrie—conbi nati ons

"t her eof . 26. The met hod 3 d. || c b[ a Wherein said

:L. g ﬂ)d as recited in
claim 19, wherein said | ow vapgh ST =<5 11 .conbiﬁt'ad wWth a

i
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-32 - s 28. The nethod as recited in claim27, wherein said

hi gh density pre-polyner is selected fromthe group consi sting of high
density polyeth | ene. 5 29. The nethod as reC|ted

wherein saidW 0o 92%4gi ci de is water sol uble. ém%sablﬁod as
recited in claim?29, wherein said fungicide is conblned with a | ow
density pre-polyner. 10 31. The nethod as recited in claim?29,
wherein said | ow densi ty.pre-pol ymd /85 sel ected fromthe group

consi sting of urethane, polyester, |ow density pol yet hyl ene, and

conbi nati ons thereof. 15 32. The nethod as recited in claim19,
wherein said fungicide is selected fromthe group consisting of tri-
chl oroni tronet hane under the tradename—caeLpicrin, a m xt ure of

met hyl i sot hi ocyanate and 1-3 di chl gr opropane 2Q under the tradenanme Vorl ex,
sodi um N- et hyl di t hi ocarbomat g under the tMNadenanme Vapam 2,3,5,6 -
tetracholoro - 1,9 - benzoqui none junder the tradeQanme Chl oroni |,

cal ci um cyanam de, bi phenyl, coppgr napht henat, dichl orphen, fentin
hydr oxi de and 25 conbi nati ons therjeof. 33\ The nethod as recited
in claim19, wherein said a fuhNgicide is selecteo romthe group

consi sting of byphenyl , dichl orphe Chl'y nati ons 30

t her eof . 34. The net hoWw pas re |ted AT 19, wWierermn sai d

binding carrier is dried prior Xijng with said

Q
o

: /4//7/////
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bi oactive chem cal. 35 - 33 =

35. A nethod of preventing or retarding decay and deterioration of a
wooden object fr wood attacki ng pests, conprising the steps of:

(a) meking Wﬂgw‘l’gg‘{rol led rel ease device as 5 recited in ‘EAHHABS, th a
rel ease rate of at |east about 0.4 [err]g/cnferr]/day;

(b) creating a cavity in .the wooden object; (c) inserting the
control |l ed rel ease device into thd/£Bvity and closing the cavity; and
10 - (d) permtting the pesticide to vaporize froma surface
of said controlled rel ease device and to diffuse into the nol ecul ar
wood structure of the wooden object threby creating an exclusion zone
wi t hin the wooden obj ect hg k C Ftration of the pesticide above
a 15 mnimum effective concentARt iON N\even gﬁg pest invasion into said

excl usi on zone. _ e &f praventing the decay and
deterioration of wooden of A&t w \h soil 20 caused by the
\ (a) mxing a
i de,\said pesticide in |iquid
ey f Rning a bound friable
I

\(eﬂ)e mx wth a
_ \

:uiI::‘g;\ \
\

pesti ci de including at
form wth
m x, 25

1g.




pol-ymer thereby formng a controlled rel ease device, the concentration

of the pesticide being sufficient fo provi de a predeterm ned rel ease
rate through said pol yner and sufficient to provide a mni fective
| evel to 30 M@ﬁ%“pest intrusion for a predeterm ned per ?5&"@4’03%5 time;
and (d) placing the controll ed rel ease device pr oxi mat e

t he wooden obj ect. -34 -

37. The nmethod of claim 36 wherein the5gﬂ5tro||ed. rel ease device

rel eases pesticide at an initially high rate and a | ower, steady state
rate thereafter. 5 38. The method of claim36 wherein the m ninal
effective level is maintained throughout the whol e wooden structure.
39. The nethod of claim ein the mninmal 10 effective level is

mai ntained in a zone of {he wogden structure. 40. The net hod
of claim36 where tid ymer ifs selected fromthe group consisting of
t hernoset polyners, 15t ast mgy pol yners, el astoneric polyners,

t her nopl astic polyngﬂf, ri ol yners, and copol ynmers t hereof.

H—

130




. . . . o0l g
41.. The_.nethod as recited in claim36, wherein 20 proxi mat ?’Og w thin

sai d wooden obj ect. 42. The method as recited in Z@dm 36,

wherein '+ progiirt e i s:on Mg&b QL =Tol i d wood@l ‘ obj ect .
25 43. met hod a‘ga{rhe)ci te mqﬂgn%g%wn %%@A\?h%grei n ‘
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(57) Abstract

A method and device are disclosed which prevent the decay and deterioration of wooden objects caused by pests by using a controlled
release device., This controlled release device utilizes polymers which incorporate pesticides. In the disclosed method, the controtled release
device is placed proximate with the wood of the wooden object. The pesticide is gradually released from the device and absorbed into the
wood structure. The pesticide absorbed by the wood creates a barrier or an exclusion zone to penetration by insects. The controlled release
device maintains a minimal effeétive level of pesticide in the barrier or exclusion zone for a predetermined period of time.




