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Q Abstract: A physical mode of action pesticide for application on plants and in soils, and methods of manufacture and appli-
cation, comprising an active ingredicnt in the form of a polymer in a concentration of less than 0.1 % wt., a surfactant, a co-solvent
and a diluent in a hydrocolloid suspension. The suspension polymer is preferably a polysaccharide having a molecular weight of
10,000 to 25,000,000 and preferably in the range of about 600,000. The pesticide preferably also includes a targeting ingredient for
directing the active ingredient to a particular target.
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PHYSICAL MODE OF ACTION PESTICIDE
BA CKGROUND OF THE INVENTICON

Field of the Invention

The present invention relates to am pesticide with a physical mode of™ action,

containing a low concentration of active ingredient, for use on agricultural plants and

soils, which is safer for the environment and humans than traditional pestic-ides.

Description of the Related Art
Insect and fungus induced spoilagee of agricultural commodities, such as fruits

and vegetables, has been estimated to ressult in losses of approximately 309 of crops

in the United States and up to 50% of crcops worldwide.

Agricultural crop losses are primaarily caused by insect pest damage and plant
diseases. Examples of major crop pests i nclude whiteflies (e.g. Bemesia tatoaci),
Tites, aphids and caterpillars that damages crops through direct feeding in fruit and
foliage. Insects may also act as vectors osf bacterial or viral plant diseases where
=controlling the insect vector is the only mmeans of preventing infection. Thuss, effective
=agricultural practices to contro] insect pessts and diseases are essential to pre—vent

excessive crop losses.

Conventional agricultural chemical pesticides to control insects and —funguses
are commonly formulated as solid compo sitions such as water-dispersible, g-ranular
compositions and wettable powder compOsitions. Conventional solid compomsitions
csomprise an active compound, a mineral carrier, and a wetting agent and/or =a
Qispersing agent (see e.g., U.S. Pat. No. 6..093,682; U.S. Pat. No. 5,595,749; U.S. Pat.
Mo. 4,304,399). Pesticide active ingrediexts are also delivered in solid carriesrs such
a_s kaolin, chalk, limestone, sodium and pOtassium alumina silicates, com me=als,

s.awdust, cellulose powder, activated charcoal and the like. However, such
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compositions often leave toxic residues which may have an cxtended im-pact on

humans and the environmemt.

Hydrocolloids have- been used as a delivery system for conventiosnal pesticide
active ingredients and are wvell known in the art. For example, Rascher etal. in
United States Patent No. 5, 595,749, describes an organophosphate ester active

ingredient delivered in a hy~drocolloid agent and silicate complex.

Strains of chemical pesticide tolerant insects are increasing at alaming rates,
rendering chemical treatmesnts less effective or totally ineffective for agi—icultural
purposes. For this reason, rmultiple active ingredients are sometimes usead
simultaneously to improve control of pesticide resistant pest populations. However,
this practice often results ira a similar décrease in the effectiveness as ressistance can
also develop rapidly in the pest population against multiple active ingreclient

pesticides.

Other problems with the use of chemical pesticides are many, inccluding acute
and chronic mammalian to xicity, carcinogenicity and other effects on m=amans and
animals that come into cormtact with them. Moreover, humans who conssume produce
treated with conventional poesticides and those who are exposed to the ernvironmental
conditions they leave behird are at risk. At a time when conventional p=esticide use is
being restricted and/or elimninated, there is clearly an urgent need to dev-clop new
methods of controlling pessts, including insects and funguses, that destrosy agricultural

commodities, which are sa_fer to humans, environmentally benign and efffective.

In response to this meed, pesticides directed to a physical mode f action rather
than a chemical kill have been pursued. However, prior physical kill pe=sticidées have
been used with mixed success. Their use of ingredients in high concent rations leads

to varjous problems such asclogging of spray equipment, uneven and p-roblematic
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application and reduced: efficiency of application machinery.  Signifigantly, the use of
existing physical kill pe=sticides has also been associated with =crop damage from the
high concentrations of t_he physical control active ingredients mised in these

compositions.

Accordingly, thesre is a need in the art for a pesticide tc effectively control
insects and funguses th=at cause loss of agricultural commoditEes, such as fruits,
vegetables, fiber and flowers. There is a further need for pest=icides that are safer for
workers, consumers anc] the environment and can be deliverecd efficiently and

effectively in an aqueotas form.

SUMMARY OF THE.. INVENTION

The present inveention relates to a pesticide for applicas tion on plants or soils,
delivering a physical mmode of action kill that is effective at lo w concentrations of the
active ingredient. The —present invention further includes met_hods for the manufacture
and application of such_ a pesticide. More particularly, the pressent invention is
directed to a pesticide For delivering a physical mode of action kill, comprising a
polymer active ingredie=nt in a concentration of less than 0.10  wt. %, a surfactant, a
co-solvent and a diluermt, wherein the polymer is in the form of micelles in a colloid

suspension.

The compositio=n of the invention comprises a polyme=r in low concentrations,
as the active ingredient=, capable of being formed into a hydrcacolloid suspension. The
preferred polymers coratemplated for use in the present inven—tion are long chain
polysaccharides, consiclered as those having 10 or more moncosaccharide units and a
molecular weight in thes range of about 10,000 to about 25,000,000 and most
preferably in the range of about 600,000. Further, the use of various blends of

polysaccharides, for exzample, alginate and starch may be des-irable.
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However, the invent jon is not limited to the use of one partic=ular type of
polymer or polysaccharide &xctive ingredient, and may include the usse of other
compounds, with a particle size in the range of 1-100 nm (nanomete=rs). Examples of
other compounds include erzymes; amino acids; polypeptides; protesins; or other large
molecules and particles, wheich may be included for various purpose=s described

below.

The hydrocolloid su_spension is comprised of dispersions of —polymer particles
that form discrete units or mnicelles (e.g. shell-like structure) intimately distributed
within the molecules of a d-iluent. The colloidal suspension is prefe-rably formed with
an aqueous diluent, preferalbly water. The preferred hydrocolloid dSistribution consists
of polysaccharide micelles smaller than 1.0 um (micron) that are su spended by

Brownian motion in soluticn.

The micelles of the hydrocolloid suspension are molecular =aggregates of
polymer particles, preferab ly polysaccharide particles, and tend to thecome charged by
adsorption of ions from the= diluent, or by ionization of functional g—roups on the

surface of the polymers.

The hydrocolloid staspension also preferably contains co-so_lvents and a
surfactant. Preferably, at lesast one co-solvent, a surfactant and optionally a color
additive are used with the polymer in the diluent to form a low toxizcity, physical kill
mode of action pesticide, vvhich effectively controls insects and furaguses found on

plants and in the soil.

The surfactant in thae aqueous solution of the hydrocolloid ssuspension acts as
an interfacial stabilizer betoween the surfaces of the polysaccharide micelles and

molecules of the diluent. _The surfactant’s effect on the surfaces of= the hydrocolloid
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molecules and particles enbances thes distribution of the low concentration of &=ctive

ingredient throughout the hydrocollorid suspension.

Additionally, the surfactant lecreases the surface tension present on thhe plant
surface and the insect cuticle. This esffect enhances spray coverage on the lea=f surface

in spite of the hydrophobic nature of the leaf and insect exoskeleton.

Without limiting the invention, it is believed that once the hydrocolloi_d
suspension is applied, the micelles o»f active ingredient begin to attach themse=lves in
large numbers to the plant and insec tcuticle. As the suspension begins to evaaporate, a
compressed Jayer of polymer is left behind, effectively blocking the trachea, sspiracles
and transpiration across the remaindier of the insect cuticle. The insect dies w—ithin a

few hours and desiccation makes the effect readily apparent within a day or t=wo.

Moreover, the polymer activ-e ingredient can be positively, negatively or
neutrally charged with a targeting iragredient, that may also include receptor sspecific
compounds that work at the molecu Jar level to perform specific tasks. In par ticular,
the hydrocolloid suspension can be programmed for attraction or deterrence t-o

specific plants, insects or fungi, or £or enhanced penetration of surrounding pmlant soil.

The targeting ingredient addled to the composition is preferably one o-r more

- elements and/or compounds which pprovide an affinity to a particular target o—f the

active ingredient. In one example, the targeting ingredjent can be positively or
negatively charged, depending on what the target is, and lends its charge to tShe
micelles of the polysaccharide activre ingredient. In this example, the targetimg
ingredient programs the active ingresdient to selectively adhere to oppositely charged

targets, between the plant and insec:t.
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The use of a targeting imgredient thereby increases the effectivenesss and
decreases the amount of the ac tive ingredient necessary to perform its
insecticidal/fungicidal activity- As such, in the above example, a significant negative
ionic charge attached to the porlysaccharide micelles with a targeting ingre<ient, such
as potassium phosphate, promtes greater attraction of micelles to the inse«ct cuticle
relative to the leaf surface, the xeby increasing the amount of active ingredi_ent on and
around the insect. Conversely, reducing the negative charge tends to promote greater

attraction to the leaf surface, w seful when the pesticide functions as a fung-icide.

The use of deionized water as the diluent for the colloid suspensioxr is
especially preferred when an i onic compound is used as the targeting ingredient. In
this regard, the deionized water enhances the effectiveness of the jonically™ active

hydrocolloid suspension.

The targeting ingrediemt is not limited to positively and negatively charged
ionic components, and conterplates the use of various elements and/or ccmpounds
that interact with receptor site s found on plant and insect surfaces. When attached to
the polymer or polysaccharide active ingredient, the receptor specific targ eting
ingredient attaches to specific receptor sites located in or around the insec tcuticle. As
such, the active ingredient may be effectively deposited in a designated ar—ea,

effectively blocking the trachea, spiracles and transpiration across the remaainder of

- the insect cuticle.

The receptor specific ®argeting ingredient can be of such a nature &s to
selectively attach to receptorss located on insects, funguses or plants or a ¢ ombination
thereof, if so desired. In particular, the presently claimed insecticide may~ be

programmed to selectively at®ach to specific insects, plants or funguses thmrough the

~ use of targeting ingredients having various ionic properties, receptor inter-actions

and/or binding capabilities.
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In tThis regard, the invention includes surfasce-introduction of nanometer size=d
features suech as ionic charges and receptor site birading compounds, and methods f~or
the control®ed derivation of the active ingredient imn contact with insects, plants and_
other biolo gical macromolecules. Contemplated i_s the optimal binding of targetings
ingredientss to functional biomolecules while minimmizing non-specific adsorption i

areas of un importance.

Thuas, the preferred embodiment of the pre sent invention involves the
manipulatieon of hydrocolloidal particles through the use of targeting ingredients tom
interact wikh model substrates for surface modific=ation. It aims at analytical
techniques for accurate assessment in the targeting of colloid suspension polymer
particles bxy means of positive, negative or npeutral charges and/or receptor site specific

associatiome of the colloidal suspension for its use =as a physical-kill pesticide.

Thes invention also functions in its intendecd manner when introduced into tke

surroundin gs plant soil. Specifically, the composition can be used not only for its

"pesticide fianction but also to enhance plant growt"h and production by improving s=oil

conditions, providing mutrient sources and decreassing fungus and insect infestatiorms.

BRIEF DEESCRIPTION OF THE DRAWINGSS

The following drawings are included for il lustration of the present inventiom

without limaiting the invention in any manner whamtsoever, wherein:

FIGURE 1 depicts a general representation of aniconic high molecular weight

polysaccha_ride chains in colloidal micelles.

FIGURE 2 depicts an enlarged area of a treated pLant leaf showing spray droplets

surroundin_g and enveloping a whitefly nymph.
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FIGUIRE 3 depicts an insect enveloped by a compr-essed layer of polysaccharide gum

after e vaporation of the hydrocolloid suspension.

DETAJILED DESCRIPTION OF THE PREFFEERED EMBODIMENT

The present invention is directed to a pesticide for delivering a physical mode
of action kill comprising a polymer active ingredient in a concentration of less than
0.10 \~t. %, a surfactant, a co-solvent, and a diluerat, wherein the polymer is in the
form «of micelles in a colloid suspension. In this regard, the polymer can be any
polymmer that can be formed into a colloid suspenszion and works as an active

ingrectient in the physical mode of operation killim g of insects and funguses.

The preferred embodiment comprises an a ctive, low toxicity, biodegradable,
envire<onmentally and mammalian safe insecticidal and fungicidal hydrocolloid
suspe=nsion which can be sprayed safely on all agricultural plants and soils. The
pesticide of the preferred embodiment comprises a very low concentration of high
mole<cular weight polysaccharide, a surfactant, a co-solvent, a diluent, and preferably
a targzeting ingredient, that may be ionically chargzged or receptor site specific, in a

hydrocolloid suspension.

The term long chain or high molecular wesight polysaccharide as used in the

" speciification and claims is defined as a carbohydmrate containing 10 or more

moneosaccharide units linked together, having a nmaolecular weight of about 10,000 to

25,000,000, and a particle size less than 1 microm.

Polysaccharides suitable for use in the prezsent invention include, but are not
limited to, Xxanthan gum, alginate gum, alginic ac id, propylene glycol alginate, .
starc=hes such as corn starch, potato starch, rice starch, tapioca starch and wheat starch;

mod ified starches such as dextrins; genetically nm odified starches such as corn
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starchmes comprising 100% amylopectin, or a mnixture of amylopectin and amylose
(such as 50% amylopectin and 50% amylose ©r 30% amylopectin and 70% amylo=se);
glyco _gen; agar; pectin; carrageenan; and natur—al gums such as arabic gum, guar gram,

karayaa gum and tragacanth gum; and mixturess thereof.

The preferred polysaccharides of this i-mvention comprise high molecular
weighmt polysaccharides such as xanthan gum &and alginate gam. The most preferre=d
high rmolecular weight polysaccharides of the present invention are xanthan gum a_nd

alginamte having a molecular weight of about 1#0,000 to 600,000.

It is anticipated that the pesticide will boe formed as a concentrate, which is
then dliluted for application by 1:50 to 1:1000, and preferably, 1:100 to 1:300.
Surprasingly, and not previously demonstrated , it has been found that very low
concemtrations, in the range of about 0.00001 ®o 1.0 wt. %, of the high molecular
weigh tpolysaccharides in a hydrocolloid suspeension, with a targeting component aand
a diluesnt, are effective physical kill insecticide=s and fungicides. The preferred
concemtration of the high molecular weight po_tysaccharides in the diluent is in the
range of about 0.001 to 0.09 weight %, with thee most preferred concentration of thee

high mmolecular weight polysaccharides being i 1 the range of about 0.06 weight %.

The preferred polysaccharide micelles mare smaller than 1.0 um (micron), an d

- are susspended in the aqueous solution by Browsnian motion. The hydrocolloidal

proper—ties maintain a homogeneous distribution of the polysaccharide that does no&

settle out over time.

Targeting ingredients as used in the spe=cification and claims are defined as
elemerts and/or compounds capable of mixing with or combining with the
polysaeccharide hydrocolloid micelles to provid_e an affinity to a particular target. Aas
such, tThe targeting ingredients provide for a sel ective delivery system.
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As currently contemplated, without limitation, targetimng ingredients may be
jonic or non-ionic salts, esters, amino acids, peptides, protein=s and other natural or
synthetic compourmds that can direct or manipulate the polysa_ccharides as desired.
Although any suitable ionically charged targeting ingredient ecan be used, the most
preferred ionically charged targeting ingredient is potassium —phosphate, with
monopotassium ptaosphate or potassium dihydrogen phospha te being most preferred,

for use with the preferred high molecular weight polysacchar—ide active ingredient.

In the most preferred embodiment, the preferred ionicc monopotassium
phosphate or potasssium dihydrogen phosphate and high mole=cular weight
polysaccharide arex combined in ratios of about 30:1 to 5:1, pxeferably about 25:1 to
10:1 and more pre ferably about 15:1, to form ionically charg-ed micelles. Itis
believed, without Ximitation, that the aqueous dispersions of mmicelles attach to the
bodies of the insects in large numbers, enhanced by the jonic. charge on the
polysaccharide micelles. Upon evaporation, a compressed lamyer of polysaccharide

envelops the organism causing its desiccation and death.

The surfac tant is used in the formula to promote distr—ibution of the
hydrocolloid suspension, and decrease the surface tension pr-esent on both the leaf

surface and the inssect cuticle. The surfactant action maximiz=zes spray coverage on the

" leaf surface in spite of the hydrophobic nature of the leaf anc3 insect exoskeleton.

Further, when iondically charged, the high molecular weight poolysaccharide micelles
have a greater atir action to the insect exoskeleton rather tharm the leaf surface. This
attraction causes the active ingredients to gather around and adhere to the insect body,

enhancing effectivreness.

Surfactantss suitable for use in the present invention nay comprise

conventional surfactants such as anionic and nonionic surfac=tants. Preferred are
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anjonic surfactants such as salts of fatty acids, alkyl sulphates, alkyl esther sulphonates

_ and alkyl aryl sulphonatess.

Examples of mor-e preferable surfactants include polyoxyethe=lene
dodecylphenol, sodium K aurel sulfate, ethoxylated phenols, dodecylplbenol ethoxylate,
alkyl benzene sulfonic a<id, sodium olefin sulfonate, sodium laure]l & thoxy sulphate,
linear alcohol exthoxyla e such as lauryl alcohol ethoxylate, alkane s ulphonate and
alkyl sulphonic acid. Thae most preferred surfactants are polyoxyetheslene

dodecylphenol and dode=cylpheno! ethoxylate.

‘When the given components cannot be formed into a miscibles composition, a
co-solvent may be used to provide a miscible composition. The pref<erred co-solvent
is generally a glycol or an ester of a straight or branched-chain alcoh-ol. For instance,
glycol ether may be added as a co-solvent in an amount effective to ssolubilize the

components of the mixtuare.

Non-limiting exaamples of representative classes of such othemr co-solvents
include hydrocarbons, ehers, phenols, glycols, lactones, chlorinated hydrocarbons,
aromatic hydrocarbons mitrated hydrocarbons, dibasic esters, mono-e=sters such as
ethyl acetate, butyl acetate, ethyl-3-ethoxy-propionate, propylene glywcol propanediol,
propylene glycol butyl e=ther acetate, dipropylene glycol methyl ethemr acetate and

" tetrahydrofurfuryl alcoh.ol. The most preferred co-solvents are propy lene glycol

(propanedio}) and tetrah ydrofurfuryl alcohol.

The amount of c-o-solvents used may vary depending on the sspecific
composition of interest, as one of skill in the art may appreciate. The= particular type
and amount of co-solvemnt which will afford a miscible composition rnay be identified

by routine experimentat ion.
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The non—toxic aqueous insecticide may also contain various additives such as
antioxidants, prezservatives, coloring agents, pH neutralizers amd/or clarifiers, such as

those generally known in the art.

Examples of suitable antioxidants are hexamethylene tetramine, tetramethyl
thjuram monoswalfide, paratoluidine, phenyl beta naphthylamime and triethyl trimethyl
triamine, ammonium nitrate and sodium nitrate and synthetic and natural resins such

as wood rosin aand phenol formaldehyde.

Some e=xamples of suitable preservatives are sodium ssilicate, sodium
dehydroacetate- and sodium benzoate, bromo-nitro propane d3ods such as 2-
bromopropane 1,3-diol, 3-jodo-2-propylbutyl carbamate; andl benzothiazolin -2-one,
which may be aadded as a preservative to inhibit microorganism growth and may be

incorporated duaring formation of the composition of this invention.

Examp Xes of some preferred buffering agents, when tased, include potassium
hydroxide, amamonium bicarbonate, ammonium phosphate dabasic, and diammonium

phosphate.

Additionally, examples of a neutralizer and a coloring agent which have been

found to be suitable, without limitation, are potassium hydrosxide and caramel color,

" respectively.

The ba Jance of the non-toxic pesticide is a diluent, cOmprising one or more
diluents. Due to the ionic nature of the active ingredient, it i s preferred that deionized

water be used as the diluent for the present pesticide.

In use, the non-toxic aqueous pesticide dilution is sprayed or misted on the

plant or soil, te directly contact the surface of the target pests. When so applied, the
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low toxicity aqueous pesticide is effective in coratrolling various plant pests and
pathogens, ircluding, but not limited to, fungi, wohiteflies, mites, aphides and the dike.
Since the me=chanism of insect and mite contro]l =with the presently claimed inventson
is by suffocam tion and/or repellency of male and ofegg laying females, there is no
requirement for the addition of toxic chemicals. As such, the instant invention
provides a v-irtually non-toxic alternative to broamd spectrum insecticides. In some

cases, repeasted applications may be required.

In th- e preferred embodiment, stable colloid suspension pesticides preferalbly
comprise omm a weight to weight basis about 0.5%% to 2.0% of potassium dihydroge=n
phosphate o~ potassium monophosphate compowinds or a similar ionically charge-d
compounds;. about 40% to 65% of deionized wa_ter; about 20% to 40% of a surfaectant;
about 10% t=0 25% of a co-solvent; about 0.000 M % to 0.1 % of an anionic high
molecular w—eight polysaccharide; 0.01% to abowut 1.0% of a neutralizing agent; aand

optionally, eabout 0% to 0.08% of a coloring age=nt.

The more preferred colloid éuspcnsion presticides of this invention preferaably
comprise orz a weight to weight basis about 0.9<% to 1.1% of potassium dihydrog-en
phosphate oeT potassium monophosphate compomunds; about 47% to 58% of deiomized
water; abou—t27% to 33% of a surfactant; about 15% to 20% of a co-solvent; about

0.001% to (.1 % of an anionic high molecular v=veight polysaccharide; 0.01% to =about

* 0.5% of a neeutralizing agent; and optionally about 0% to 0.04% of a coloring agent.

In omrder to facilitate a further understancling of this invention, the following
examples ar—e presented primarily for the purposse of illustrating more specific de tails
thereof. The= invention should not be deemed lirmited thereby, except as defined 1 n the

appended cBaims.
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EXAMPLE 1

Ingredients:

Potassium dihydrogen phosphate (83.7 Ibs., 0.98 wt. %) Ashland Dis=tribution &
Chemical Group, Ashland Inc. , Columbus, OH; deionized water (44004 1bs., 51.95 wt.
%); polyoxyethelene dodecylp henol (2595.5 Ibs., 30.4 wt. %) as T-D_ET DD7,
Harcros Organics, Kansas City’, KA.; tetrahydrofurfuryl alcohol (131 4.8 Ibs., 15.4 wt.
%), THFA manufactured by Mshland Distribution & Chemical Grou p, Ashland Inc.,
Columbus, OH ; propylene gly/col propanediol (117.0 Ibs., 1.37 wt. 970) manufactured
by Ashland Distribution & Ch emical Group, Ashland Inc., Columbu s, OH.; xanthan
gum (5.1 Ibs., 0.06 wt. %) Kel trol®, C.P. Kelco, San Diego CA.; potassium hydroxide
(caustic potash, 13.7 lbs., 0.16 wt. %), Ashland Distribution & Chemaical Group,
Ashland Inc., Columbus, OH; caramel color (3.4 Ibs., 0.04 wt. %), D».D. Williamson
& Co. Inc., Columbus OH. .

Potassium Phosphate Premix:

Add one half of the total wateT (deionized water, total is 4404.7 lbs., 51.6 wt. %) toa
mixing tank, and while the ag-itation and recirculation is on, add potaassium phosphate
(potassium dihydrogen phosphate total is 83.7 Ibs., 0,98 wt. %, maneafactured by
Ashland Distribution & Chenmical Group, Ashland Inc., Columbus, COH). Once the
potassium phosphate is dissol-ved, a sample i§ removed and analyze3. If sample

passes analysis, this batch of gpremix is ready for production.

Xanthan Gum Premix:

The remaining water (one hal f total) is place in a separate tank. The= xanthan gum
(total of 5.1 Ibs., 0.06 wt. %, Keltrol ®, C. P. Kelco, San Diego CA. )is sprinkled into
the propylene glycol (propyle=ne glycol propanediol, total of 117.0 1bs., 1.37 wt. %,
manufactured by Ashland Disstribution & Chemical Group, Ashland Inc., Coluibus,

OH.), once mixed it is immecdiately added to the water to prevent ge=lling. Next, the



WO 2005/000023 PCT/U3S2004/017718

10

15

20

25

15

mixture is gently stirred with a yoaddle and not a propeller to avoid encaposulating air
and making bubbles in the mixtwire, which are difficult to remove.

The mixture is then left to sit fomr approximately 6 to 24 hours before use=.

Formula Mix:

The polyoxyethelene dodecylph enol (total of 2595.5 lbs., 30.4 wt. %) a=s T-DET
DD7, Harcros Organics, Kansass City, KA.) is warmed to room temperat-ure to ensure
the material is completely liqueffied. Only full drums of the T-DET DD, never
partial drums, are to be used. Y a clean tank, the potassium phosphate peremix and
warm xanthan premix are addedl and mixed until solution is uniform. In a separate
tank, add the tetrahydrofurfuryl alcohol (total of 1314.8 Ibs., 15.4 wt. % .. THFA
manufactured by Ashland Distri bution & Chemical Group, Ashland Inc. , Columbus,
OH) co-solvent followed by wazm polyoxyethelene dodecylphenol (tota_l1 of 2595.5
Ibs., 30.4 wt. %, T-DET DD7, Harcros Organics, Kansas City, KA.), anc mix until
uniform. The solution is pumpe=d slowly into the tank containing the po®assium
phosphate and xanthan gum preasmixes. Using a diaphragm pump and pa=ddle agitation
only, once the mix is uniform, a sample for analysis is taken. Ensure the= temperature
of the solution and the solutions clarity is monitored following the qualit_y assurance
guidelines. Of particular note, i the mixing of solutions is too rapid or i—mproper the
entire mix may turn into gel. ALso, a very stable foam can also be create—d upon rapid

mixing of the solutions.

After 4 to 8 hours, add sufficien® potassium hydroxide (caustic potash, 1737 lbs., 0.16
wt. %, Ashland Distribution & Chemical Group, Ashland Inc., Columbu_s, OH) to
raise the PH of the solution to 7. 0. Add caramel coloring (total of 3.4 Ibs=s,, 0.04 wt. %,
D.D. Williamson & Co. Inc., Coslumbus OH.), and paddle agitate the solmtion until

uniform.
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EXAMPLE 2

Ingredients:

Propylene glycol alginate= (0.078wt. %, Kelcoloid HVF®, manuc factured by ISP
Alginates); deionized waer (51.59 wt. %, manufactured by Aer=-opure); dodecylphenol
ethoxylate (30.40 wt. %, “T-DET DD7, manufactured by Harcro -s Organics);
tetrahydrofurfuryl alcoho 1 (15.40 wt. %, THFA manufactured b_y Ashland Distribution
& Chemical Group, Ashland Inc., Colambus, OH); propylene g_1ycol propanediol
(1.37 wt. %, manufacture-d by Ashland Distribution & Chemica~l Group, Ashland Inc.,
Columbus, OH.); potassivim phosphate (0.98 wt. %, Europhos MKP FG®, Ashland
Distribution & Chemical Group, Ashland Inc., Columbus, OH); potassinm hydroxide
(caustic potash, 0.083 wt_ %, Ashland Distribution & Chemical Group, Ashland Inc.,
Columbus, OH); caramel color (0.04 wt. %, D.D. Williamson &= Co. Inc., Columbus
OR.); xanthan gum (0.0L wt. %, Keltrol®, C.P. Kelco, San Die=go CA).

Potassium Phosphate Prexmix:

Add one half of the total deionized water, 51.59 wt. %. to a mix-ing tank, and while
the agitation and recirculation is on add potassium phosphate, 0_98 wt. %., Europhos
MKP FG®, Ashland Distribution & Chemical Group, Ashland Mnc., Columbus, OH.
Once the potassinm phospohate is dissolved, a sample is removec] and analyzed. If

sample passes analysis, thais batch of premix is ready for producstion.

" Xanthan Gum and Propyl ene Glycol Alginate Premix:

The remaining water (ones half total) is place in a separate tank. The xanthan gum,
0.01 wt. %, Ketrol®, C. PP. Kelco, San Diego CA, is mixed with the propylene glycol
alginate 0.078 wt. %, Kel«oloid HVF ® and sprinkled into the p- ropylene glycol
propanediol, 1.37 wt. %, mmanufactured by Ashland Distribution & Chemical Group,
Ashland Inc., Columbus, OH, once mixed it is immediately addted to the water'to

prevent gelling. Next, the mixture is gently stirred with a paddle and not a propeller
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to avoid encapsulatin _g air and making bubbles in the mixture, which are difficult to
ICmMove.

The mixture is then left to sit for approximately 6 to 24 hours Bbefore use.

Formula Mix:

The dodecylphenol e thoxylate, 30.40 wt. %) as T-DET DD7, MHarcros Organics,
Kansas City, KA. is vwarmed to room temperature to ensure thee material is completely
liquefied. In aclean tank, the potassium phosphate premix aned warm
xanthan/propylene gl ycol alginate premix are added and mixesd until solution is
uniform. In a separa®e tank, add the tetrabydrofurfuryl alcoho, 15.40 wt. %, THFA
manufactured by Ashmland Distribution & Chemical Group, Asshland Inc., Columbus,
OH, and mix until umiform. The solution is pumped slowly in. to the tank containing
the potassium phosphate and xanthan/propylene glycol alginate gum premixes.

Using a diaphragm p~ump and paddle agitation only, once the rix is uniform, a sample
for analysis is taken. Ensure the temperature of the solution amnd the solutions clarity
is monitored followirag the quality assurance guidelines. Of p=articular note, if the
mixing of solutions iss too rapid or improper the entire mix ma y turn into gel. Also, a
very stable foam can also be created upon rapid mixing of the solutions.

After 4 to 8 hours, acdlld sufficient potassium hydroxide, 0.083 —wt. %, Ashland
Distribution & Cheme ical Group, Ashland Inc., Columbus, OHE, to raise the PH of the
solution to 7.0. Add caramel coloring, 0.04wt. %, D.D. Willizamson & Co. Inc.,

" Columbus OH., and paddle agitate the solution until uniform.

The inventiora accordingly comprises the features of cconstruction, combination
of elements, and arra ngement of elements which are exemplified, without limitation,
herein. The scope of the invention will be limited solely by thme appended. All patents

cited are hereby incozrporated by reference.
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CLAIMS

1. A pesticide for delivering a physical mode of action kill comprising: (a) an active
ingredient comprising a polymer in a concentration of less than 0.10 wt.%:; (b) a
surfactant; (c) a co-solvent; and (d) a diluent, wherein said polymer is in the form of a

micelle in a colloid suspension.
2. The pesticide of Claim 1 wherein said polymer is a polysaccharide.

3. The pesticide of Claim 2 wherein said polysaccharide has a molecular weight of
about 10,000 to 25,000,000.

4. The pesticide of Claim 3 wherein the polysaccharide is selected from the group
consisting of microbial gums, seaweed gums, plant gums, starches and mixtures

thereof.
5. The pesticide of Claim 4 wherein the polysaccharide is selected from the group
consisting of xanthan gum, alginic acid, propylene glycol alginate, starch, carrageenan

and natural gums.

6. The pesticide of Claim 5 wherein the high molecular weight polysaccharide is

" xanthan gum.

7. The pesticide of Claim 1 wherein the concentration of the colloid suspension

polymer is in the range of from about 0.00001 to 0.09 wt.%.

8. The pesticide of Claim 7 wherein said colloid suspension polymer is in a

concentration of from about 0.001 to about 0.06 wt.%.
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9. The pesticide of Claim 1 further comprising: (¢) a targeting ingredient.

10. The pesticide of Claim 9 wherein said targeting ingredient is an ionically charged

component.

11. The pesticide of Claim10 wherein said ionically charged component is a salt.
12. The pesticide of Claim 10 wherein said ionically charged component is selected
from the group consisting of potassium phosphate, monopotassium phosphate,

10  potassium dihydrogen phosphate and mixtures thereof.

13. The pesticide of Claim 9 wherein the ratio of the targeting ingredient to the
polymer is from about 30:1 to about 5:1.*

15  14. The pesticide of Claim 13 wherein the ratio of the targeting ingredient to the
polymer is from about 20:1 to about 10:1.

15. The pesticide of Claim 13 wherein the ratio of the targeting ingredient to the
polymer is from about 15: 1.

20
16. The pesticide of Claim 1 wherein said surfactant is selected from the group
* consisting of polyoxyethelene dodecylphenol, dodecylphenol ethoxylate, sodium
dodecylbenzene sulphonate, ethoxylate phenol, sodium lauryl sulphate and mixtures
thereof.
25

17. The pesticide of Claim 16 wherein said surfactant is polyoxyethelene
dodecylphenol.
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18. The pesticide of Claim 1 wherein said co-solvent is selected from the group
consisting of glycols, lactones, chlorinated hydrocarbons, dibasic esters, ethyl-3-
ethoxy~pr6pionate, propylene glycol propanediol, propylene glycol butyl ether
acetate, dipropylene glycol methyl ether acetate, tetrahydrofurfuryl alcohol and

mixtures thereof.

19. The pesticide of Claim 18 wherein said co-solvent is a mixture of

tetrahydrofurfuryl alcohol and propylene glycol propanediol.
20. The pesticide of Claim 1 further comprising (f) a neutralizing agent.

21. The pesticide of Claim 20 wherein the neutralizing agent is potassium hydroxide.

a

22. The pesticide of Claim 1 further comprising (g) a coloring agent.

23. The pesticide of Claim 9 wherein the pesticide comprises from about 0.5 wt.% to
about 2.0 wt.% of the targeting ingredient; from about 40 wt.% to about 65 wt.% of
the diluent; from about 20 wt.% to about 40 wt.% of the surfactant; from about 10
wt.% to about 25 wt.% of the co-solvent; from about 0.00001 wt.% to about 0.1 wt.%
of the colloid suspension polymer; from about 0.01 wt.% to about 1.0 wt.% of a
buffering agent and, optionally, from about 0 wt.% to about 0.08 wt.% of a coloring

‘agent.

24. The pesticide of Claim 23 wherein the pesticide comprises from about 0.9 wt.%
to about 1.1 wt.% of the targeting ingredient; from about 47 wt.% to about 58 wt.% of
the diluent; from about 27 wt.% to about 33 wt.% of the surfactant; from about 15
wt.% to about 20 wt.% of the co-solvent; from about 0.0001 wt.% to about 0.09 wt.%
of the colloid suspension polymer; from about 0.01 wt.% to about 0.5 wt.% of a



WO 2005/000023 PCT/US2004/017718

10

21

buffering agent and, optionally, from about 0 wt.% to about 0.04 wt.% of a coloring

agent.

25. The hydrocolloid composition of Claim 1 wherein the diluent is deionized water.

26. A method of killing pests on plants by physical mode of operation comprising the
steps of applying to the locus of the pest a pesticidally effective amount of a colloid

suspension wherein the aqueous colloid suspension is as described in Claim 1.

27. A process for the preparation of a pesticide comprising forming a colloid
suspension comprising a polymer in a concentration of less than 0.10 wt.% and a

targeting ingredient, wherein the colloid suspension polymer is the active ingredient.
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