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Field of the Invention
5 The present invention relates to an improved insecticide bait emulsion composition

having a novel emulsion system to impart improved delivery and application characteristic

thereto.

Background of the Invention

Various methods and compositions for application of insecticide containing bait are
10 described in the prior art. The efficiency of such compositions is improved by inclusion of
various additives. Pastes or gels provide especially preferred emulsion type composition
for delivery of insecticidally active ingredients together with food sources for the target
insect.
The purpose of developing ifnproved delivery systems for insecticide containing
15 bait emulsion composition is to form a stable bait containing compositions that will contain
a high percentage of water and at the same time suspend feeding nutrients and stimulants
in a quantity to induce an insect to feed on the bait.
Insects, such as cockroaches, forage for food and water, they cannot detect food
from large distances further than 5 to 10 inches. As a result cockroaches forage for food
20 ' along baseboards and behind appliances. As the insect encounters a bait source, as a bait
| station, the insect will examine the bait using its mouth parts and antennae. If the bait
meets the insects nutritional needs it may consume the bait. If the bait contains an
insecticidally effective amount of a toxicant, the insect will be killed. Cockroaches have a
tendency to learn to return to previously investigated area which previously have provided
25 a food source. _ ' '
| Gel and paste compositions for the control of cockroaches are desirable means for
applying food an.insecticide in combination in a suitable bait/toxicant emulsion. Several
previous bait gel or paste form emulsions have been disclosed. For example, U. S. Patent
4,812,309 describes an insecticidal gel compositions for the control of cockroaches. The

30 gellant is a non-ionic surfactant block co-polymer with an average molecular weight of
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the cockroach, to pick up with its mouth parts. The emulsion bait of the present invention

retains its bulk and form for a longer time, thus making it easy for the cockroach to ingest.

15 ' Summary of the Invention

The present invention is drawn towards an improved stable insecticide formulated
bait emulsion composition especially useful for the control of insects, in particular for the
control of cockroaches, a method of preparing the composition and a method of its use.
More particﬁlafly, the invention relates to an insecticidal emulsion gel or paste

20 composition comprising an active ingredient in a stable emulsion employing cross-linked
polyacrylic acid polymer, starch and modified methylcellulose.

The present invention can be applied to residential as well as industrial insect
infestations for long-term control. The invention provides a means of delivering a poison
insect bait in viscid form in situations where solid or liquid forms may not be suitable.

25 Many species of insect pest are susceptible to control by the present invention. It is
particularly useful and effective against cockroaches.

The emulsion composition of this invention has the following advantages over
aerosol contact and residual sprays, current bait tray technology, and other gel and paste:
formulations. )

30 The preparation is non-repellant. There is a higher frequency of bait placement
yielding more complete treatment and control. The toxicant containing bait emulsion can

be applied and placed in closer more accessible proximity to the insect harborages than

2
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of the present invention delivers the bait and toxicant in such a form that remains in a
stable form to be readily available for ingestion by insects for a long period of time. Some
other advantages include non-staining of porous surfaces, stability at a wide range of
temperatures, and indefinite pot life during processing and handling. The present emulsion
10 contains a high percentage of water (moisture) which is an advantageous insect attracting

agent, especially for cockroaches.

Objectives of this Invention
It is an object of the present invention to provide insecticidal, pesticidal, or
insecticidal/pesticidal compositions, and method of application of said compositions that
15 are dispensable as a viscid flowable materials in an improved emulsion which overcome the
problems and deficiencies of the priér art.
It is also an object of the present invention to provide a composition and method of
preparation and method of application which is easy to prepare (formulate) and use
(apply), and which is safe td the environment, but which is effective for use in controlling
20 one or more immature and mature stages of terrestrial insects or pests, particularly, but not
' exclusively, insects and other arthropod pests. Of more particular effectiveness is its use in
controlling cockroaches, i.e., members of the Blatillaria, a suborder of orthopterous
insects, species of cockroaches, house inhabitors including American (Periplaneta
americana), oriental (Blatta orientalis), Australian (P. australasiae), German (Blatella
25 germanica), brownbanded [(Supella longipalpa (F.)], smokybrown [P. Fuliginosa
(Serville)], and Florida woods [Eurycotis floridana (Walker)] cockroaches.

‘ It is further an object of the present invention to provide a stable emulsion
composition with bait and toxicant that will contain a high percentage by weight of water
and at the same time suspend feeding stimulants and other additives. The emulsion can

30 incorporate a wide variety of potentially incompatible insecticidal or pesticidal ingredients

into a single, stable and homogeneous or non-homogeneous viscid flowable delivery
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: simultaneously or concurrently controlling two or more natural populations of insects and

10 habitat-associated pests such as cockroaches, with a single stable emulsion system, such as
a gel or paste, delivery system.

Still another specific object of the present invention is the provision of
incorporating one or more suspending agent polymers, such as homopolymers, and
emulsion stabilizing agents, in order to prepare a delivery system that retains a high level

15 of moisture, and at the same time suSpends large amounts of non-homogeneous materials
such as feeding stimulants and an acti_ve ingredient.

These and other objects are éccomplished by the compositions and methods of the

present invention and will be apparent from the following detailed description.

Description of the Invention
20 The use of the stable emulsions of the present invention provides simple and easy

techniques for incorporation of a variety of insecticidal, pesticidal, and
insecticidal/pesticidal ingredients with or without other additives, however preferably with
bait materials, into stable emulsion forms, as pastes or gels, for ease of application and
presentation of active agents in a suitable terrestrial habitat of the target insect or pest.

25 The stable emulsion pastes and gels of the present invention ingredients and

amounts are set forth in Table I below.
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-3- ‘Range Preferred Range
Ingredient Function (% wiw) (% w/w)
active ingredient active 0.25-20.0 0.25-5.0
fatty acid (lipid phase) diluent 1.0-20.0 1.0-5.0
carbohydrate source food 10.0-30.0 20.0-30.0
glycerin or sorbitol solvent 10.0-20.0 12.0-18.0
protein source food 2.0-10.0 4.0-7.0
vegetable protein food 0-10 0-5.0
source
| modified gel agent 0.2-0.7 0.3-0.6
methylcellulose
cross-linked gel agent 0.1-14 0.1-0.8
polyacrylic acid
polymer
odor masking agent masking agent 0.25-0.75 0.4-0.6
anti-microbial agent preservative 0.05-1.0 0.05 -0.85
inorganic base pH adjuster 0.35-1.0 0.35-0.70
starch thickener 0-7.5 1.0-7.5
water co-solvent Q.S. Q.S.
Description of the Drawing
Figure 1 is a plot of rheological viscosity versus temperature profiles with "A"
depicting the stable emulsion of this invention and "B" depicting the prior art geI.
Description of the Preferred Embodiments
5 The foregoing objects of the present invention may be accomplished by forming a

" novel mixture or solution of proteinaceous food material and certain other ingredients,
such as carbohydrates and various binding ingredients and carriers, to complete the

formulation in a stable emulsion composition.

The preferred thickening or emulsifying agent is of the class carboxy
10 polymethylene, also known as carboxy vinyl polymers; also described as vinyl polymer
with active carboxyl groups. This class of vinyl polymer is a cross-linked polyacrylic acid



standard bajt applications, such as bait trays and other gel or paste
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an object of t pPese I'nvention to provide a conposition and method of
When starch or a starch derivative is used in the present invention, starch or a

10 starch derivative of any origin may be employed, for example a starch or starch derivative
from tubers, such as potato, or derived from cereals, such as corn or rice. By starch is
meant any modified food starch, especially those known as cold water swelling com
starch, both waxy (i.e., derived from waxy maize) and non-waxy. The cold water
modified food starch possesses many of the desired characteristics of a specialty cook up

15 starch without heating.

The co-gelling agent is a modified alkylcellulose. As used herein, the term "alkyl
cellulose” includes cellulose-in which an average of between about 1.1 and about 2.5 of the
available hydroxy groups on each glucoside unit have been converted to alkyl ethers. The
term "alkyl" is used to include, usually lower alkyl groups having no more than about 8 -

20 carbon atoms and optionally contain hydroxyl or other functional groups. Mixtures of
various alkyl cellulose compounds and/or derivatives are likewise useful. It is preferred
that the alkyl group of the alkyl cellulose be primarily methyl. It is also preferred that the
alkyl group be hydroxypropyl or hydroxypropyl, in combination with methyl. An
especially useful alkyl cellulose is hydroxypropyl methylcellulose. All of the foregoing

25 alkylcelluloses may be collectively referred to as modified methylcellulose.

In the preferred embodiment of the present invention a feeding stimulant
composition comprising on a weight basis:

from about 2.0 to about 10% proteinaceous food material as a feéding
stimuli;

30 : from about 0% to about 10% vegetable protein as a feeding stimuli;

from about 10 to about 30% carbohydrate source; and

from about 1 to about 20% lipid.
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Various protein sources may be used in the present formulation. Silkworm pupae

is a by-product of the silk industry obtained during the isolation of silk. Compositions of
10 the invention may readily be prepared by grinding the dry pupae by conventional methods

to maximize the yield of 10-60 mesh particles, which is preferred. Animal digest is an

acceptable source of animal protein coming from beef, poultry, fish and insect parts.

Animal digest also includes internal organ parts obtained as by-products from slaughter

house processing of such animals. - These animal materials are preferably treated prior to
15 use, as by spray-drying, freeze-drying and oven-drying.

Spray-drying methods are in the prior art and therefore no detailed exemplification
need be given. However, in the intérest of clarity, the following brief description of spray
drying will be given. Spray-drying is unique in that it dries a finely divided droplet by
direct contact with the drying medium (usually air) in an extremely short retention time, 3

20 to about 30 seconds. This short contact time results in minimuni heat degradation of the
dried product. Drying from a particle generally takes place in two stages, the
6onsta_nt-rate and the falling rate period. The primary drying force is the temperature
difference between the surrounding air and the temperature of the particle. This technique
is particularly effective in preparing poultry liver useful in the present bait compositions.

25 Various insect-controlling components are formulated with the attractant
composition. In addition, this emulsion formulation may be formulated with an
active insecticidal ingredient, preferably a pentadiene-3-one substituted amidino hydrazone

insecticide as described in U.S. Pat. 4,087,525, for example,
1, 5-bis(a,, o, o—trifluoro-p-tolyl)-1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-
30 1H-1,3- diazepine-2-yl hydrazone;
~1,5-bis(c, o, o—trifluoro-p-tolyl)-1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-
1H-1,3-diazepine-2-yl hydrazone hydrochloride;
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I ncorporating one or re suspendi ng agent polyners, such as honopol yners,
and cloropyrifos — O,0-diethyl O-(3,5,6-trichloro-2-pyridinyl)

phosphorothioate;
carbamates, such as proposux — 2-(1-methylethoxy)phenyl
methylcarbamate;

10 pyrethroids, such as phenothrin — (3 -phenoxyphényl)methyl
2,2-dimethyl-3- (2-methyl-1-propenyl) cyclopropane carboxylate:

' chlorinated hydrocarbons;
fluorocaliphatic sulfonamides, such as sulfluramid — N-ethyl
perfluorooctane sulfonamide; -

15 boric acid;

insect growth regulators, such as hydroprene — ethyl
(E,E)-3,7,11-trimethyl- 2,4- dodecadienoate; and

microbially derived compounds, such as avermectin B, (a mixture of
avermectins containing 80% avermectin B,, (5-O-dimethylavermectin A,,(R=C,H,) and

20 20% R, (5-O-dimethyl- 25-de(1-methylpropyl)-25-(1-methylethyl) avermectin A, (RCH,).

The lipid phase contains edible oil, a fatty acid, the active ingredient and emulsifier
and the aqueous phase contains a carbohydrate, thickener, feeding stimulant and
preservative. Other long chain fatty acids and various lipids would be acceptable
substitutes or replacements for the fatty acid and lipid components identified herein.

25 Therefore, the present invention includes a method for controlling cockroaches
comprising applying in the vicinity of their habitat or infested area an insecticidal bait
composition comprising an insecticidally effective amount of a substituted amidino
hydrazone insecticide or fatty acid salt thereof and the stable emulsion of bait feeding
composition containing feed stimulants according to the present invention. Additional

30 edible carriers and additives such as fish meal, sugars, flour and the like may be added and
the mixture blended until homogeneous.

Antimicrobial and/or antioxidant agents also may be included. Optionally, from

about 0.5% to about 1.0% of an antimicrobial agent such as sorbic acid/ potassium sulfate,

8
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Tabl e | bel ow. 1 3.diol, 3-iodo-2-propylbutyl carbamate; and benzothiazolin-3-one may be added to

inhibit microorganism growth may be incorporated during formation of the emulsion

composition of this invention.

Testing

10 Bioefficacy Test

To evaluate the continued efficacy of the active ingredient, hydramethyinon
[1,5-bis- (a, o, a—trifluoro-p-tolyl)-1,4-pentadiene-3-one-4,5,6,7-tetrahydro-1H-1,3-
diazepine-2-yl hydrazone hydrochloride] in the stable emulsion of this invention, the
insecticide bait product was tested in the following bioassay test for German cockroach as

15 the test species. |

Three arenas (3 replicates for the treatment) were assembled each containing 20
German cockroaches of assorted ages and sexes. Each arena was a box cover (16 in. x 10
in. x 6in.) or the equivalent with a perforated cover to prevent escape of the test insects.
Each arena was prepared with harborage and a 4 oz. water bottle with a wick as a water

20 source for the insects in the arena. Harborage consisted of a cardboard mailer box (4.5 in.
x 2.75 in. x 2.5 in.) with a triangle entrance cut on one side of the side panel.

After the roaches acclimated for 48 hours samples of the test bait was introduced
into each arena. Standard conditions consisted of temperature at 80° F and 50 % relative
humidity with a light/dark cycle of 12 hours each.

25 Each arena was arranged with harborage and water source placed on the farthest
end of the arena from the bait. Alternate food (3-4 dog food nuggets or the equivalent)
was placed in the center of the arena. The treatments consisted of the stable emulsion
product of this invention according to TABLE II, except for 5.9 % (wt.) poultry liver used
instead of 5.00 % (wt.). '

30 Cumulative mortality count for each arena was recorded at 3, 4, 5, and 6 days after
the product was placed in each arena. The results are reported in TABLE A. The LT, is
3 days and the LT, is about 4.5 days.
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5.

: TABLE |
EMUL SI ON BAI T FORMULATI ON PATENT
Range Preferred Range | ngr edi ent Functi on D .
(% W W) (% w w) active ingredient active OCKET: 470.56
0.25-20.0 0.25-5.0 fatty acid (lipid phase) di | uent
1.0-20.0 1.0-5.0 carbohydrate .source f ood
10.0-30.0 20.0-30.0 glycerin or sorbitol sol vent
10.0-20.0 12 0-18.0 proteln food
2. 0- 10. 0 _I‘- G 7- A\ ‘V’ngct MUI \r ?\‘rggL?é . fUUd
0- 10 0-5.0 source nodifijed Time gel agent
0.2-0.7 Foomgla¢ios | Bioefficacy
of Arena# | Day3 | Day4 | Day$5S | Day6
Stable emulsion | C, 12/20 16/20° | 20/20 | 20/20
of this invention| C, 13/20 18/20 | 20/20 | 20/20
C3' 15/20 18/10 | 18/20 | 19/20

Field Evaluation

A field evaluation was conducted to determine the efficacy of the stable emulsion
composition of the present invention. Representative target insects were the natural
cockroach population in residential apartments naturally infested with cockroaches, that is,
testing was done under natural field conditions in apartments.

The active ingredient insecticide used was hydramethylnon. The following table

represents the stable emulsion gel bait formulation used in this field evaluation.

-
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met hyl cel | ul ose cross-1inked gel agent 0.1-1.4
0.1:0.8 polyacrylic acid polynmer odor nasking agent maski Ng agentpATENT
0.25-0.75 0.4-0.6 anti-mcrobial agent preservative o or eos
0.05-1.0 0.05 -0.85 inorganic base pH adj uster s
0.35-1.0 - 0.35-0.70 starch _ t hi ckener
0-7.5 Ho—F—-5—watet co-sotvent
8}8"' . QS TABLE II Descri ptli on of the
awi ‘ng gure—i W 4 W S (O S O10 1 5 07 | RgERVA ISy Veryus

tenperature profils_w hST;\Biﬁm 1 EC'P';% ‘:’M bb on of |this
i nvention and "B" m;g.-ea;bﬂg the prior arj gel .Function Amount '
Description of the| Pref erred Enbodi nent s The foreg@/“n%)c bj ects of
the present inventon—ray e —acconmptistef gy formmg—=a oy, mixture or
solution of protei naitdé%m%th 18%‘%1 materi al ﬁ&ﬁ/ ®ertain ot her rﬁl%m ent s,

oleic acid diluent 2.00

corn syrup (high fructose 55) | food 30.00

glycerin ' solvent 10.00

poultry liver food 5.00

chicken broth (100% solids) food 0.66

hydroxypropyl methylcellulose | gel agent 0.40

acrylic acid homopolymer gel agent 0.0

(9003-01-4)

anti-odor mask WL-20,052* masking agent 0.50

1,2-Benzothiazolin-3-one** preservative 0.50

propyl paraben*** preservative 0.20

methyl paraben*** preservative 0.15

sodium hydroxide - pH adjuster 0.70

starch : thickener 7.50

water co-solvent Q.S.

*  Florasynth Co., Teterboro, NJ 06708

** Zeneca Biocides, Wilmington, DE

*+*Parabens - esters of p-hydroxybenzoic acid; Aldrich Chemical Co.,

Milwankee, WI

The procedure for the field evaluation included pre-trapping the apartments with
 sticky traps for 48 hours prior to the application of the emulsion gel formulation in the

apartment. This was done to establish a control or population count prior to placement of
the emulsion baits. Emulsion bait was placed in kitchens of the apartments in the

5 following areas: under the sink in rear corner, under the stove on both sides; under
refrigerator on both sides; upper cabinets top shelf, in the rear; lower cabinets, in rear
corners; pantry; and cabinet above refrigerator. Approximately 20 grams of the emulsion
gel formulation was distributed among the above locations. This delivered apprbximately
the same weight of bait as 12 bait stations. A total of ten (10) apartments, with ten

10 replicates for each for the first week, and ten apartments for ten replicates for the second

week was used. The stable gel formulation was applied using a Syringe of 20 grams per

apartment.
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such as carbohydrates and various binding ingredients and carriers, to

conplete the
The preferred

pol yret hyl ene,

vi nyl pol ynmer

formulation in a stable enul sion conposition. PATENT

t hi ckening or enul sifying agent is of the class carhbox

al so known as carboxy vinyl polynmers; also describéﬁmé§ 470.36
with active carboxyl groups. This class of vinyl polyner is

a cross-1linked pol yac ic acid
Rﬂ%&ﬁ

-6-  pol ymer which

pEthe field eyaluation ansk bipassays cpnesrmingithe efficacyief the gtable

formul ati on w %’B 'ﬁﬁihhznfagé{{%ﬁs{ﬁe sqge%fllgwfnger@sctxtsand short fl ow rheol ogy.

This materi al

10

15

20

25

30 -

gel over typical usage temperatures.

After four weeks, there was a mean reduction of cockroach population of 51.72%.
A second test using 1.0% active ingredient according to the above formulation produced a

result of 79.1% cockroach population decrease.

Rheological Comparison

Rheological measurements were performed using a Bohlin Oscillatory Viscometer
(VOR Model) employing a 30 mm parallel plate measuring system (P 30) with 1 mm gap
operated at either 0.2, 1 or 10 Hertz at an amplitude of 3% under controlled temperatures
ranging from 6 to 90°C.

The viscoSity versus temperature profiles of two gel formulations are presented in
Figure 1, with arrows indicating the proper scale (in Pascal seconds) corresponding to the
two data curves. The gel composition of the current embodiment is designated as "stable
emulsion" corresponding to curve "A". The comparison gel disclosed by previous patent
U.S. 4,812,309 is designated "Prior Art" gel corresponding to curve "B". Comparison of
the temperature profiles confirms a high degree of dissimilarity in the properties of the two
gels. While the preferred "stable emulsion" of this invention losses some viscosity with
increasing temperature, the prior art gel slightly increases in viscosity until it exhibits a
very sharp melting point transition at roughly 75-80°C, after which its viscosity drops
precipitously to a very low value. No such melting point transition and éon'espondingly
unfavorable drop in viscosity is observed at any temperature for the preferred "stable
emulsion of this invention. '

Other physical parameters of the two gels are presented in Table III at three
temperatures typically encountered under usage conditions. The phase angle, @, which
rises from 0° to 90° and which corresponds to the relative extent of solid and liquid
properties, respectively, is seen to increase with temperature for the prior art gel,
indicating that it becomes more liquid-like with increasing temperature. In contrast, the
phase angle measured for the stable emulsion of this invention decreases with increasing
temperature, indicating the preferred tendency of this formulation to become more
solid-like at higher temperatures. Further, comparison of viscosity values shows the

preferred stable emulsion maintains a higher nominal viscosity compared to the prior art
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is usually activated at a pH of about 6.0 to about 9.0. Wen conbined with
a starch, a preferred gel fornulation is obtained. Starch has a uni qpgrent
characteristic for building viscosity. Wen dispersed in the presence OF a
cross-1inked polyacrylic acid pol ymer hydrated starch illustrates VFecod¥y
devel opment in the solution. The result is a very satisfactory gel emnulsion
that sets and is resistant to flow stress even at |ower viscosities and

hi gher tenperatures. When starch or a starch derivative is used in
the present inyention, starch or a staFgppRqf vative of any origin rfay be

L + L <l H - £ L

errpl OyEd, for (:)&g ' strarcir-or—starch—der+—vat+—verromtubers—sugh as
potat o, or derijv ﬁ"ﬁmlﬁreals, sjuch as corn or rige. By starch is|neant .

any nodified f qoRROPEREY |esPTal | v t Reiox Ant&eh as| coStableEmulsion| ||i ng
corn starch, bat rep@andrs €. . oferijvegrf omogaxy Ry gek7and -mgxsy| The
col d wat er nodipH cigﬁfwd Star-ch-posSesses—Hany G]fvgqt e gc:i rggﬁ

char act eri sti cq Rypseangles @, degreedok 419 &t at-eh wid-hol t14hRati M3 | 129| The
co-gel I'ing agent iviscasityodilf imdcars klyl1osl | ul pge.| Assupeg) beregR, [the ferm

"al kyl cel | ul oge*Trctudey—cet L otose Twhighfan avergge tof —hetiweem about
1.1 and about 4. 500V POHE "vaﬁlsé'bl el hidr xyg-gr 0up§501 3?0? aﬁécosj‘ﬁ% uni t
have been converted to al kyl ethers. The term"alkyl" is used to include,
usual ly I ower al kyl groups having no nore than about 8 carbon atonms and

optional | y corFlewabiligglr oxyl or other functional groups. Mxtures of various

al kyl cellul ose conpounds and/or derivatives are |ikew se useful. It is
preferred lowability measurements were performed using an Instron Automated Materials

Testing System (Series IX 6.02) using product-filled syringes at controlled temperatures

5 - ranging from 70 to 120°F.
TABLE IV
Temp.
Gel Type Ambient 100°F 120°F
Prior Art Gel 6.4 Ibs 8.0 Ibs 5.51Ibs
Stable Emulsion 10.8 Ibs 7.9 lbs 8.6 Ibs

Flowability comparison: Displacement of .5" product under
Instron Testing (Compression Test) @2"/m in Xhead speed.
Cell Load maximum 20 Ibs. Product displaced from the same
size orifice.

Comparison of flowability values show that the stable emulsion of this invention
exhibits the more preferential behavior of maintaining a higher flow point throughout its
temperature range, most notably at 120°F, compared to the prior art gel, which flows at a
decreased applied pressure at 120°F, and which is thus more likely to sag and flow

10 unfavorably from its application point.

Sag Test
“The stable emulsion of the present invention was compared side-by-side with gel

formulations labeled Prior Art I and Prior Art IT, which utilized non-ionic surfactant block
copolymers according to U.S. Pat. 4,821,309. A comparable amount of each gel type was

15 applied to a substantially vertical surface at room temperaturé. The surfaces were then
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that the alkyl group of the alkyl cellulose be primarily nmethyl. It is also
preterred that the al kyl group be hydroxypropyl or hydroxypropyl, i nNnpaTENT
conmbi nation with methyl. An especially useful alkyl cellulose is [ocker 47056
hydr oxypropyl nethylcellulose. Al of the foregoing al kyl cellul oses may be
collectively referred to as nodi fied nethyl cel | ul ose. In the
preferred enbodi t. o present in LO f i i ant

conposi ti on COW?Fe@I tﬂé&%%lag 'ﬁ?’i’?tuf)egsoﬁaa K T2F! Hidafe ﬁllgb??{ TRYAIS W3S o

about 10% pr ot ghideed QU thd RASaiBles Wehd mainitathel QE tHis@mpeiabiist hird successive readings
fromabout 0% to about 10% vegetable protein as a feeding stimuli;

from about 10 takemdiGuhouss) GhoursendAdrheuss. khesecresultsrage reported in Table V.
-7- _

Py

TABLE V
Gels Sagging' Test
Gel Type Room 120°F 120°F | 120°F
Temp. | 100°F| (3hrs) | (6 hrs) | (48 hrs)
Prior Art I* 0.0 0.0 L.s" 5.5" >6"
Prior Art IT* 0.0 0.0 1.2" 5.2" >6"
Stable Emulsion| 0.0 0.0 0.0 00 | 00
This Invention
* Prior Art I and II gel formulations utilize a non-ionic surfactant block
co-polymer according to U.S. Pat. 4,812,309.

Consistency - Cohesiveness (''Consistency-Penetration Method'")

5 This penetration test provides an arbitrary measure of the firmness of plasticized
substances and the like by measuring the distance of a given weight of defined shape will
penetrate the substance in a certain period of time. The firmness of the substance is
related to the composition and character of the substance, to the temperature of the sample
at the time of measurement and to the previous history of the sample. This test performed

10 with sémple at room temperature, about 70°F £3; 100°F and 120°F. This method is
applicable to plastic fats and solid emulsions such as shortenings, margarine, butter, paint,

cosmetic creams, gels and similar products.
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These feedi ng/ bait conpositions have been found to be exceedingly effective
for_consunption by insects, such as cockroaches, for exanple, BlatelpgreNt
germani ca and Peripl aneta anericana, which typically infest |ocations of h
donmestic and industrial, that contain sufficient food, noisture arP ey

for.survival . The car bohydrate source can be seI ect ed fromis fruit
j uice, honey, sterese—detose—rattose—araptrose—gaactose—stgat
| act ose, D-lactose, D-alucosan ne and TABLE% Various protein

sources may befused in the Rpfiéitt fofnul at 1gePF Si | kfor m pu2eeFi s a

by- product of ' ' ' Mg 4 e S0 O O si|<

Conposi tions of tREti rverfae r d'éﬂ"ej %/ta?i Id E‘g b dry
nEmlsion vi &I

pupae by conve1ti_&?al _ _ :
pa_rtlfl es,tWhI hst tgstPr|ef®mbed. | A92 oh | D169Eh 1| 275Mm¢ _QSDtnﬁfﬂ e s28ifmee o:‘
ani mal protel nfFeommm onrbee outT T T ST O T t_pdar aull

di gest al so ing IZH@IF;‘?EJ n? St lég #Q%t;iﬁédﬂlﬁviﬁyﬁmn i?Sq bm
sl aught er hous¢ 3pd Rees6818in0T  $UGH e P2DINm THeas8 mn| 12D nimt ef B28 mnaf e
preferably tregted o) ] ue,, SIY) ray- dr g T 8cZe- nd
oven-dryi ng. A"e"a%‘ zQ/ wd3§‘m"“(hrﬁgﬂrﬁ i r12y71|~4' ﬂm ﬁﬁ,}nﬂrf é%dﬂﬂuarefore
no detail ed exenplifi cation need be given. However, in the interest of

clarity, the follow ng brief description of spray drying will be given.
Spray-drying is uni Thie propettlydénds thedstabbeserauliom ef thisdinventionl fatruse irchaitityays as a

high moisture-containing bait toxicant composition. The substance maintains a

satisfactory constant consistency over a wide temperature range.
Although the invention has been described in terms of specific embodiments and
5 applications, persons skilled in the art to which this invention pertains can, in light of these
teachings and disclosure, generate additional embodiments without exceeding the scope or
departing from the spirit of the claims invention. Accordingly, it is to be understood that
the drawings and description in this disclosure are presented to facilitate comprehension of

the invention, and should not be construed to limit the scope thereof.

[
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direct -contact with the‘drythg——ﬂﬂedt—um—(usually air) in an extrenely short

ret'ent ion tinme, 3 t.o ds. This short contact tine resul E’ﬁTEﬂT
m ni nrum heat degrad at produw particl
HOICI%T 470. 6

general |y takes pl ace# nct he Cos -rate and the fal ra
period. The prinary drying force |s the te m Wiﬁﬁweﬂnce between the

surrounding air_and the tenperature of the technique is
particularly eﬂﬁéﬂi&&kﬂu&p&&rlng poultry |n the present’
bait conpositions. Various insect-controlling conponents are
formul ated with the attractant conposition. In addition, this
enul si on fornul ati on mayAheableingseticide baiverhillsion campostion cmqmsingl dal
ingredient, preferably a pentadi ene-3-one substituted am dino hydrazone

i nsecticide as desc® beda suitableanserthait, 4, 087, 525, for exanpl e,

1, 5-bis(a,a,a-triflyuoro-p-tol. e

4,5,6, 7-tetrahydr o-i’) %?se“a‘X‘S%‘lz‘/p‘?]"F]S“% a)ﬂgguchi& §f§lz%ﬁ%ﬂgdal agent, said agent being
1, 5-bi s(4, a, a, plekdnk ﬁdJéH Anduk elfdtive o o h ad & popilatioe of sdetsOwHent spiplied ok o-
1H 1, 3-di azepi ne 2-yl hydrazone hydrochl ori de;

target habitat;
©) emulsion forming additives; and
d) other formulating additives wherein said composition is an admixture

formed by mixing said insect bait and said insecticidal agent with the emulsion forming

10 additives and other formulating additives.

2. The stable insecticide bait emulsion composition according to claim 1
wherein the emulsion forming additives comprise one or more suspending agent polymers,

and one or more emulsion stabilizing agents and a thickener.

3. The stable insecticide bait emulsion composition according to claim 1
15 wherein the emulsion forrhing additives are one or more members selected from the group
consisting of cross-linked polyacrylic acid polymers and modified alkylcellulose wherein
alkyl is lower élkyl having no more than about 8 carbon atoms and optionally containing

hydroxyl groups.

4, The stable insecticide bait emulsion composition according to claim 2
20 wherein the emulsion forming additives are carboxy polymethylene and hydroxypropyl
methylcellulose, and optionally with starch.

5. The stable insecticide bait emulsion composition according to Claim 2 in
which the suitable insect bait contains one or more proteinaceous food material and one

or more carbohydrate source.

25 6. The stable insecticide bait emulsion composition according to Claim 2 in

which the insecticidal .ag'ent is a substituted amidino hydrazone or fatty acid salt thereof.
16



-8-. . 1, 5- bi s(p-chl orophenyl) -1 Z-pentadrene- 3-one, 4-phenyl -
1 -im dazolin- 1-yl hydrazone hydri odid of U S. Pat pareNT
4,086,525 is i ncor porated herein by ref Bmmlm!ﬂjm mﬁr escri bing t USE,

of these compounds as insecticides. er M nsec CI des can Be 7%
substituted for the substituted am di no hydrazone insecticide, particularly

or ganophosphat es, such as: cloropyrifos - O O diethyl
O (3,5,6-trichloro-2-pyridinyl) phosphorothi oat e; car bamat es,

such as proposux - (I- ﬁﬁF£

pyret hroids, such ai pheno {ﬂXﬂl@ rlggd?%&lghenoxy é%ﬁbaglp ogrcgn%toClaﬁ?/
(2-nethyl -1- prﬁﬁi@ﬁ!ﬁe)mé‘ébﬁhﬂﬂh?&&ﬁ@a Qubstinred aatidino hydrazone isa pentadlhhem-lonet ed
hydr ocar bons uor oal i phati c sul fonam des, such as

sul LI uranmid - substituted amidine bydrazaneane sul f onani de; bori c
aci
8. The stable insecticide bait emulsion composition according to Claim 2 in
5  which the insecticidal agent is a substituted amidino hydrazone is 1,5-bis(a., o, ai—trifluoro-

p-tolyl)- 1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-1H-1,3-diazepine-2-yl hydrazone.

9. A toxic insect bait for controlling a target insect comprising a high moisture
stable emulsion composition comprising a suitable insect bait attractant to attract said
insect to the toxic insect bait and an insecticide which is toxic to said target insect, and

10 emulsion forming ingredients in an amount effective to yield a stable emulsion of the insect

bait attractant and toxic insecticide.

10. A method of controlling a target insect comprising applying to the locus or
habitat of said insect a formulated stable emulsion containing an insecticidally effective
amount of an insecticide comprising a suitable insect bait attractant to attract said insect to

15 the toxic insect bait; an insecticide which is toxic to said target insect, and emulsion
forming ingredients in an amount effective to yield a stable emulsion of the insect bait

attractant and toxic insecticide.
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i nsect ‘growmt h regul ators, such as hydroprene - ethyl

(E,E)-3,7, 11-tri methyl - 2 4- dodecadi enoatie; m cro
derived corrpounds such as avernectin B[err]ll“uﬂr“llulwwlll “L/ernecugg%h*
cont ai ni ng 80% avernectin B[err] (5-0-dinethyl aferhectin * OCKET: 47036
Alerr](R=Clerr]Herr]) and 20% R err] (5-0-di nethyl -

25-de( 1- et hyl propyl )-25-(1-net hyl.eth avermectl n Alerr],(RCH err
The |ipid phase contlltl nsActiblg ’@SQS‘F‘FI eéal% sylsion cppposition %SE’ERRFH‘& Lgre!jl) ent

and enul sifier and e ag RS aﬁﬁe& .0
feeding stimul ant a%jc] preggg\?getlve %@ﬁs@%g chal énéﬂp aC| D%G 20
various |i pi dstogboue 108 ptotemateﬂub&dmhabhallakefeedmgrsdpiuhpenent s for the -

fatty acid and Iipid conponents identified herei e efore ‘t he
present invention incl ugggnbﬁbﬁﬂiMdO\aB‘P“tGQrﬁYQﬂeWW@“&fGW@éQ #Bk i si ng

applyingsin the vicinity n insecticidal

bai t eorr%om tion conpri sﬁﬁign %ﬁﬁil L%{ég@o{]%dﬂ cafb%ftﬁﬁt@qetgjégf’raggm of a

substituted am di no hydr gaagbounb &cibouit ﬁ@%cﬁpuf atty acid salt thereof and

the stable emul sion of bait feeding corrp05|t|on cont ai nglpJ? feed sti rrul ant s
%

according to the prb)sent ap inseqticidally effestive amennt of an insecticidal ageptselggted from the

ddi t h f
The i xtur o bl BoNNEIEE Y8 hfRiele 2 ond ¥ibslifed HfidkdoFfiBlpe %‘°Z§’I§’”°Sa”d
anti oxi dant agesibamates pyretrolde, ¢hisrinatkdthydfdehibons fluproaliptntic stifdtiamities Ybdriv

about 1.0% of an antim crobi al agent such as, sorbic acid/ potassium
sul f at e0 acid, insect growth regulators, and tmcroblally derived compounds comprising

avermectin B, (a mixture of avermectins containing 80% avermectin B,
(5-O-dimethylavermectin A, (R=C,H,) and 20% R, (5-O-dimethyl- 25-de(1-methyl-
propyl)-25-(1-methylethyl) avermectin A, (RCH,) said insecticidal agent being present in
an amount effective to control a target population of insects when applied to a target

15 habitat;

c) emulsion gel forming additives comprising one or more members selected
from the group consisting of cross-linked polyacrylic acid polymers and modified
alkylcellulose wherein alkyl is lower alkyl having no more than about 8 carbon atoms and
optionally containing hydroxyl groups; and

20 d) other formulating additives consisting of solvents, thickeners, odor masking
agents, preseﬁaﬁves, and pH adjusters, wherein said composition is an admixture formed
by mixing said insect bait and said insecticidal agent with the emulsion forming additives
and other formulating additives.

. 12.  The stable insecticide bait emulsion composition according to claim 11
25 wherein the emulsion forming additives are carboxy polymethylene and hydroxypropyl
methylcellulose, and optionally with starch. '

13.  The stable insectieide bait emulsion composition according to Claim 11 in
" which the insecticidal agent is a substituted amidino hydrazone is a pentadiene-3-one

substituted amidino hydrazone.
' -
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-9- Dowcilferr] 200 (CIS | somer of
2-(3-chloroallyl)3,5,7-triaza-1-azoni a- 1 Wnt ane chl me) esteri,AcleNT
'c

p- hydr oxybenzoi c acid such as propyl pand mmmlnmn (pr pyDOCKET 7056

p- hydr oxy benzoat e/ met hyl p-hydroxybenzéa
(N-€trichloromethylthio)-4-cycl ohexane-1, 3-di - car Boxfmide), sodium
silicate, sodium dehydroacetate and sodi um benzoate, brono-nitro propane
di ods such as 2- broilrbproaheuetahlemsmtmde@t.em&wmmgmor@agm 134nd

Pﬁggft Q'r gtzgld' gmﬁ}cﬂﬁﬁ'? iC?)i?érfrsgtEilﬂ i O@q%heuuga&téa Axﬁmn% "HyRF988Y iS msgm@g{ 8, &Etifla6ro-
i nv enf i on. -p-toT}gi 14-pentad?ene-3-one ES,Gw-tetr ydrgf)lrﬁ)?%l csllazoerﬁme-z-yl

y?lrazone

15. A method of controlling a target insect comprising applying to the locus or
5 habitat of said insect a formulated stable emulsion containing
a) a suitable insect bait comprising on a percent weight basis from about 2.0
to about 10% proteinaceous food material as a feeding stimuli;
from about 0% to about 10% vegetablé protein as a feeding stimuli;
from about 10 to about 30% carbohydrate source; and
10 from about 1 to about 20% lipid;

b) an insecticidally effective amount of an insecticidal agent selected from the
group consisting of a pentadiene-3-one substituted amidino hydrazone, cloropyrifos,
carbamates, pyrethroids, chlorinated hydrocarbons, fluoroaliphatic sulfonamides, boric
acid, insect growth regulators, and microbially derived compounds comprising

15 avermectin B, (a mixture of avermectins containing 80% avermectin B,,
(5-O-dimethylavermectin A, (R=C,H,) and 20% R, (5-O-dimethyl- 25-de(1-methyl-
propyl)-25-(1-methylethyl) avermectin A, (RCH,) said insecticidal agent beiné present in
an amount effective to control a target population of insects when applied to a target
habitat; .

20 c) emulsion gel forming additives comprising one or more members selected
from the group consisting of cross-linked polyacrylic acid polymers and modified
alkylcellulose wherein alkyl is lower alkyl having no more than about 8 carbon atoms and
optionally containing hydroxyl groups; and

d) other formulating additives consisting of solvents, thickeners, odor masking

25 agents, preservatives, and pH adjusters, wherein said composition is an admixture formed
by mixing said insect bait and said insecticidal agent with the emulsion forming additives

and other formulating additives.

-
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Test i ng Bi oeffi cacy Test To eval uate the continued efficacy of the
actikve ingredient, hydramethylnon [1,5-bis- (a, a, PATENT
a-trifluoro-p-tol yI)-1,4-pentadi ene- 3-one-4,5,6, 7-tetrahydro-1H1
di azepi ne-2-yl hydrazone hydrochloride] in the stable enul sion of
invéntion, the insecticide bait product was tested in the follow ng

bi oassay test for kroach as the test s Three ar enas
(3 replicates for th@@’ﬂ%ém EETICIRE B MF‘M&#@EQ&MR% PONGer nan
cockroaches of assorted ages and sexes. Each arena was a box cover (16 in.
x 10 in. x 6 in.) or the equivalent with a perforated cover to prevent
escape of the test insects. Each arigbstravtef fienventdonvi t h har borage and a 4

oz. water bottle with a wick as a water source for the insects in the
arena. Harborage consisted of a cardboard mailer box (4.5 in. x 2.75 in. X

2.5in.) with a tri

After the roaches a%g Ssn%@@gj@rﬁgﬂlggﬁg %ﬁ ggmrr% %’gno cobﬂﬁs@gqﬁ agfg\fﬁh%dlent

i ntroduced i ntif agable cindsion erﬁplagmdg.bd)swﬂlebdtpo@mryﬁoaad@b@dleﬁfstdrelﬂaﬁrmbdiﬁed at
80 F and 50 %relative humdity with a ht /dark cycle of 12 hours each.

Each aréna wadnethylgeliwlase i ysad § nvaprsmg 0 t&s&blsh-%wwamcaewwnmemdes
farthest end qf, ﬁx@&tg g&?ffnﬁg &q ace thrqeftﬁhhsefo%glﬁ fd%%gatblile?’erﬁlulggg géﬁfﬁg)aste

nuggets or the equiv e cen e ar ena.
treatments consnfogitions for g cﬁin&bl of ifsuisséspecially cockroaches, as a viscid flowable

delivery system for pest control treatment are described.

CKET: 470.56
P

This Sheet Has Been Replaced

o (AW




product of.this invention according to TABLE Il, except for 5.9 % (w.)
poultry 4y7e&6 used instead of 5.00 % (w.). Curul ative nortality
count for each arena was recorded at 3, 4, 5, '‘and 6 days after the product
was placed in each arena. The results are reported in TABLE A. The LT50 is
3 days and the LT[err] is about 4.5 da_ﬁ.
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TABLE A

VISCOSITY/TEMPERATURE PROFILE
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Field of the Invention
?Le present invention relates to an improved insecticide bait emulsion composition
having a novel emulsion system to impart improved delivery and application characteristic

thereto.

Background of the Invention

Various methods and compositions for application of insecticide containing bait are

described in the prior art. The efficiency of such compositions is improved by inclusion of
-various additives. Pastes or gels provide especially preferred emulsion type composition
for delivery of insecticidally active ingredients together with food sources for the target
insect. '

The purpose of developing itnproved delivery systems for insecticide containing
bait emulsion composition is to f_omi a stable bait containing compositions that will contain
a high percentage of water and at the same time suspend feeding nutrients and stimulants
in a quantity to induce an insect to feed on the bait.

Insects, such as cockroaches, forage for food and water, they cannot detect food
from large distances further than 5 to 10 inches. As a result cockroaches forage for food

_along baseboards and behind appliances. As the insect encounters a bait source, as a bait
station, the insect will examine the bait using its mouth parts and antennae. If the bait
meets the insects nutritional needs it may consume tlte bait. If the bait contains an
insecticidally effective amount of a toxicant, the insect will be killed. Cockroaches have a
tendency to leam to return to previously investigated area which previously have provided

a food source.

-

b

Gel and paste compositidétxg fc;;*the'j;:onttol of cot:kroacttés a}e desirable means for
~ applying food an insecticide in combination in a suitable bait/toxicant emulsion. Several
previous bait gel cr paste form emulsions have been disclosed. For example, U. S. Patent
4,812,309 describes an insecticidal gel compositions for the control of cockroaches. The

gellant is a non-ionic surfactant block co-polymer with an average molecular weight of



TABLE 11 STABLE EMJLSI ON BAI T FORMULATI ON
Functi on Anount

(Ww % hydr amet hyl non active

oleic acid di | uent 2.00;

syrup (high fructose 55) f ood -2 - 30. 00

gf)love nt oFhout 12,509, The fégg%;tgo& if 8' e?lillitﬂ{si\g/ dalr Iavgeef depending upon the temperawure

at which the preparation was prepared.

U. S. Patent 5,021,237 describes a gel insecticidal composition useful for the
control of cockroaches. The insecticidal gel compositions comprise a pentadienone
hydrazone as a toxicant, a fatty acid, a lower alcohol, a gellant, water, a base, and a
hydrocarbon propellant. The gel bait composition comprises an oil-in-water emulsion of a
toxicant in a corn syrup solution. The gellant is stearic acid. The gel is delivered by
pressured spray of a bait in viscid form in situations where solid or liquid forms are not
suitable.

Foam compositions have been disclosed, as in Serial No. 442,024, Filed Nov. 27,
1989, which disclose an aerosol foam composition. Although effective the foam
compositions collapse to a thin film and present a form not ideal for the insect, for example
the cockroach, to pick up with its mouth parts. The emulsion bait of the preéent invention

retains its bulk and form for a longer time, thus making it easy for the cockroach to ingest.

Summary of the Invention

The present invention is drawn towards an improved stable insecticide formulated
bait emulsion composition especially useful for the control of insects, in particular for the
control of cockroaches, a method of preparing the composition and a method of its use.
More particﬁlarly, the invention relates to an insecticidal emulsion gel or paste
composition comprising an active ingredient in a stable emulsion employing cross-linked
polyacrylic acid polymer, starch and modified methylcellulose.

The present invention can be applied to residential as well as industrial insect
infestations for long-term control. The invention provides a means of delivering a poison
insect bait in viscid form in situations where solid or liquid forms may not be suitable.
Many species of insect pest are susceptible to control by the present invention. It is
particularly useful and effective against cockroaches.

The emulsion ‘composition of this invention has the followmg advantages over
aerosol contact and residual sprays, current bait tray technology, and other gel and paste
formulations. .

The preparation is non-repéllant There is a higher frequency of bait placefnent
yielding more complete treatment and control ‘T)%g toxxcant containing bait emulsion can

be applied and placed in closer more accessible proxnmlty to the insect harborages than



hydr oxypropyl nethyl cellul ose gel agent 0. 40

aci d honopol yner gel agent 0.70 (9003-0p-f

anti-odor nmask W.-20, 052* maski ng agent 0. 50

1, 2- Benzot hi azol i n- 3- one** preservative 0. 50

par aben*** . preservative - 3 - 0. 20 .

par aben*** preservative 0.15 s@di um hydr oxI d&
pH adj uster 0.70 starch i r
7.50 standard bait applications, such as bait trays angd ath¢ngeher paste formulations. Thes

* Florasynth Co., Teterboro, NJ. Q6708 . * % neca Bi.qgcides. W.I| m pgton,
oe oY heban somposats e yiid B Rilrisat g o B GRPsedfom sasridhefrta
Co., cand'bd kK fieallyWom tubes, syridgts oPEAME Es éfippliéatioH v apply ON
i ncl uded pre-trapping they apartrrengls %\n@th stig%éﬁ%{rygps t?%rp 48 hours }g?iyor

to the appl itbacomposisions hsa bead ofimatenipbl Thotoxidant applicdtiontcar bepaloredtot . Thi s
was done 1o ool ahotstt sruSRiilSquirdineR3vhet th hatetal's 18 be Ahptied. And Sitsion
of the present invention delivers the bait and toxicant in such a form that remains in a
st;ible form to be readily available for ingestion by insects for a long period of time. Some -
other advantages include non-staining of porous surfaces, stability at a wide range of -
temperatures, and indefinite pot life during processing and handling. The present emulsion
contains a high percentage of water (moisture) which is an advantageous insect attracting

agent, especially for cockroaches.

Objectives of this Invehtion

It is an object of the present invention to provide insecticidal, pesticidal, or
insecticidal/pesticidal compositions, and method of application of said compositions that
are dispensable as a viscid flowable materials in an improved emulsion which overcome the
problems and deficiencies of the priér art.

It is also an object of the present invention to provide a composition and method of
preparation and method of application which is easy to prepare (formulate) and use
(apply), and which is safe to the environment, but which is effective for use in controlling
one or more immature and mature stages of terrestrial insects or pests, particularly, but not
exclusively, insects and other arthropod pests. Of more particular effectiveness is its.use in

~ controlling cockroaches, i.e., members of the Blatillaria, a suborder of orthopterous
insects, species of cockroaches, house inhabitors including American (Periplaneta
americana), oriental (Blatta orientalis), Australian (P. australasiae), German (Blatella
germanica), brownbanded [(Supella longipalpa (F.)], smokybrown [P. Fuliginosa
(Serville)], and Florida woods [Eurycotis floridana (Walker)] cockroaches.

It is further an object of the present invention to provide a stable emulsion
composition with bait and toxicant that will contain a high percentage by weight of water
and at the same time suspend feeding stimulants and other additives. The emulsion can
incorporate a wide variety of potentially incompatible insecticidal or pesticidal ingredients

into a single, stable and homogeneous or non-homogeneous viscid flowable delivery



the emul sion baits. Enulsion bait was placed in kitchens of the apartnents
in the follow ng areas: under the sink in rear corner, under the stove on
both sides; under refrigerator on both sides; upper cabinets top shelf, in
the rear; |ower cabinets, in rear comers; pantry; and cabi net above
refrigerator. Approximately 20 grans of- #he enul sion gel formulation was
di stributed anong the above.l ocations. This delivered approximately the
same wei ght of bait as 12 bait stations. A total of ten (10) apartnents,

Fepl i cat s BERHO <OBBHE DIREH R S debecthof oLies BRA P AU A Pt is
0Bl e U1 TR R 0TS o an
bi oassays concer nitigfurther &f 6bject of thefpredent invention to provide a stable emulsion
composition with bait .and toxicant that will contain a high percentage by weight of water
and at the same time suspend feeding stimulants and other additives which will satisfy the
cockroach nutritional needs and thereafter be consumed as a bait and at the same time
palatable enough to compete with other food sources in the environment.

Still another object of the present invention is to provide a method for
simultaneously or concurrently controlling two or more natural populations of insects and
habitat-associated pests such as cockroaches, with a single stable emulsion system, such as
a gel or paste, delivery system.

Still another specific object of the preéent invention is the provision of
incorporating one or more suspending agent polymers, such as homopolymers, and
emulsion stabilizing agents, in order to prepare a delivery system that retains a high level
of moisture, and at the same time suspends large amounts of non-homogeneous materials
such as feeding stimulants and an active ingredient.

These and other objects are éécomplished by the compositions and methods of the

present invention and will be apparent from the following detailed description.

Description of the Invention
The use of the stable emulsions of the present invention provides simple and easy

techniques for incorporation of a variety of insecticidal, pesticidal, and

insecticidal/pesticidal ingredients with or without other additives, however preferably with

bait materials, into stable emulsion forms, as pastes or gels, for ease of application and

presentation of active agents in a suitable terrestrial habitat of the target insect or pest.
The stable emulsion pastes and gels.of the present invention ingredients and

amounts are set forth in Table I below.

REPLACEMENT SHEET
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emul sion of this invention yields the follow ng results:

After four
51. 72%

according to .the above fornul ati on produced a
79. 1% cockroach popul ati on decrease.

Gonpari son

weeks, there was a nean reducti

-5

Rheol ogi cal
performed using a Bohlin CBCI |l atory Vi sconeter

on of cockroac

Model ) enplfoyimg—a 30 M par art et pta 7 TTTNg SyStemM (P 36 Th I
gap nne.n-al-ed_at_aﬁ. 21 or 10 '—'e.u_z_ah
anpl i tude ¢f 3% under cont r(EM&HJSIQN:)BMTlEQRMULATION rangijng
fromo6 to 90[errJC Igﬁéllsco
t enperat ur ¢ profi | e ornigl atigns a g sent
Figure 1, W -1 :
correspondi ragtuteangﬂeénent active tlwo d@.ﬁé-m ves| TheogéJfSO
conposi ti on enbodl, I's desi as "t abl
emJnFS| On" (Ya tﬂy&wg@wné!ﬁgé) SATRVZ-\ J@Eﬁt Thn nnnlf?\gva(? gQQ nn| é: S{}S@%%pg h\
previ ous pa  tcarbohydrate source food), S, 4, 812”30@&% “deki gna&%mprl or
Art" gel cor, 0 clurve Conpgr i sofy pf 2.0-18.0 t he
t enper at ur ¢ gjﬁ%ﬁﬁ’afj{d?giiél ~-FE5—er #?.a:ﬁmwuﬁb U.E. {‘3:‘?2“" e 1 - §b -
properties @rotpméoum food gel s 2.0000.Pe thle prefdd7/&d "stlabl e
emul si on* Qfebdihisie bi¥&GRT 1 ON| | OSSEgoPNME Vilscosi tgLym th 0-5.0
I ncreasi ng tEhRerature, thelprior art gel {slightly increases in viscosifty
until it exhrbiEs—a
modified gel agent 0.2-0.7 0.3-0.6
methylcellulose
cross-linked gel agent 0.1-14 0.1-0.8
polyacrylic acid
polymer
odor masking adent masking agent 0.25-0.75 0.4-0.6
anti-microbial agent preservative .0.05-1.0 0.05 -0.85
inorganic base pH adjuster 0.35-1.0 0.35-0.70
starch thickener 0-7.5 1.0-7.5
water co-solvent Q.S. Q.S.

Description of the Drawing
Figure 1 is a plot of rheological viscosity versus temperature profiles with "A"

depicting the stable emulsion of this invention and "B" depicting the prior art gel.

Description of the Preferred Embodiments
The foregoing objects of the present invention may be accomplished by forming a

novel mixture or solution of proteinaceous food material and certain other ingredients,

such as carbohydrates and various binding ingredients and carriers, to complete the

formulation in a stable emulsion composition.

The preferred thickening or emulsifying agent is of the class carboxy

polymethylene, also known as carboxy vinyl polymers; also described as vinyl polymer

with active carboxyl groups. This class of vinyl polymer is a cross-linked polyacrylic acid
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When starch or a starch derivative is used in the pfesent invention, starch or a
starch derivative of any origin may be employed, for example a starch or starch derivative
from tubers, such as potato, or derived from cereals, such as corn or rice. By starch is
meant any modified food starch, especially those known as cold water swelling corn
starch, both waxy (i.e., derived from waxy maize) and non-waxy. The cold water
modified food starch possesses many of the desired characteristics of a specialty cook up
starch without heating.

The co-gelling agent is a modified alkylcellulose. As used herein, the term "alkyl
cellulose” includes cellulose in which an average of between about 1.1 and about 2.5 of the
available hydroxy groups on each glucoside unit have been converted to alkyl ethers. The
term "alkyl" is used to include, usually lower alkyl groups having no more than about 8
carbon atoms and optionally contain hydroxyl or other functional groups. Mixtures of
various alkyl cellulose compounds and/or derivatives are likewise useful. It is preferred
that the alkyl group of the alkyl cellulose be primarily methyl. It is also preferred that the
alkyl group be hydroxypropyl or hydroxypropyl, in combination with methyl. An
especially useful alkyl cellulose is hydroxypropyl methylcellulose. All of the foregoing
alkylcelluloses may be collectively referred to as modified methylcellulose.

In the preferred embodiment of the present invention a feeding stimulant
composition comprising on a weight basis:

from about 2.0 to about 10% proteinaceous food material as a feeding

stimuli;

from about 0% to about 10% vegetable protein as a feeding stimuli;
from about 10 to about 30% carbohydrate source; and

from about 1 to about 20% lipid.

st abl e enul si qQn, nai nte?i ns. a (%agher nom nal viscosity conpared to, the, prior

sENT SHEET.
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- 13 - TABLE |11 PHYSI CAL PROPERTY

UNI T Prior Art Cel St abl e Emul si on Tenper at ure

F- 77 100 120 77 100 120 phase angle, O

degr ees 2.8 3.5 3.1 14.9 . 14.3 12.9 vi scosity Pascal ' s
1.25 1.4 1.5 11.5 8.8 -77 - fl ow poi nt | bs/in[err]
4.4 5.9 3.9 7.9 5.8 4.8 Fl owabi ity Fl owabi ity

measur ements were perfornmed using an Instron Automated Material s Testing

System (Series | Ahgsefepding/baiticompepitions have bkegn &unditg be exceedipglyrafiertive for

temperatur esconrn&lrx]r%t{c])% bfyr° tZ,O suth ad &5 e(;arcLer; for example, Blatella germanica and
Periplaneta americana, which typically infest locations, both domestic and industrial, that
contain sufficient food, moisture and shelter for survival.

The carbohydrate source can be selected from is fruit juice, honey, sucrose,
fructose, maltose, arabinose, galactose sugar, lactose, D-lactose, D-glucosamine and the
like..

Various protein sources may be used in the present formulation. Silkworm pupae
is a by-product of the silk industry obtained during the isolation of silk. Compositions of
the invention may readily be prepé.red by grinding the dry pupae by conventional methods
to maximize the yield of 10-60 mesh particles, which is preferred. Animal digest is an
acceptable source of animal protein coming from beef, poultry, fish and insect parts.
Animal digest also includes internal organ parts obtained as by-products from slaughter
house processing of such animals. | These animal materials are preferably treated prior to
use, as by spray-dryiné, freeze-drying and oven-drying.

Spray-drying methods are in the prior art and therefore no detailed exemplification
need be given. However, in the intérest of clarity, the following brief description of spray
drying will be given. Spray-drying is unique in that it dries a finely divided droplet by
direct contact with the drying medium (usually air) in an extremely short retention time, 3
to about 30 seconds. This shdrt contact time results in minimum heat degradation of the
dried product. Drying from a particle generally takes place in two stages, the
constant-rate and the falling rate period. The primary drying force is the temperature
difference between the surrounding air and the temperature of the particle. This technique
is particularly effective in prepaﬁng poultry liver useful in the present bait compositions.

Various insect-controlling components are formulated with the attractant
composition. In addition, this emulsion formulation may be formulated with an
active insecticidal ingredient, preferably a pentadiene-3-one substituted amidino hydrazone

insecticide as described in U.S. Pat. 4,087,525, for example,
' 1, 5-bis(a, o, ot—trifluoro-p-tolyl)-1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-
1H-1,3- diazepine-2-yl hydrazone;

1,5-bis(ct, at, a—trifluoro-p-tolyl)-1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-

| 1H-1,3-diazepine-2-yl hydrazone hydrochloride; REPL ACEMEN'}' SHEET

18 OCT 1996




TABLE |V Tenp

CGel Type Anbi ent 100[err]F 120[err]F Prior Art Cel
6:4 | bs 8.0 | bs 5.5 | bs St abl e Emul si on 10. 8 | bs
7.9 | bs 8.6 | bs Fl owabi l ity conparison: Displacenent of .5"
product under | nstron Testi ng- (gConpr essi on Test) @2 /min Xhead

e loritice. O LSRRl iotophy k-Brisaitne -oe dratergf midaddhnt i1 °2™
stabl e emul Hﬁ%ﬂ{] Eb&xd NYRE bis QB8R BE U1 S, Pat. R088DI28 iPmebPoPiiéd RéreiR®yavi or

of maintain ng a | ow poi nt throughout ’its tenperature range; nost
not abl y at réfafinee tlieﬁ:to alesqribingthe osd d:fethgnelcompaundsgielmseoﬁmdrh flows at a

e O B i b7 SO s A bl it 1
insecticide, particularly organophosphates, such as: |
cloropyrifos — O,0-diethyl 04(3,5,6-trichloro-2-pyridinyl)
phosphorothioate;
carbamé.tes, such as proposux — 2-(1-methylethoxy)phenyl
methylcarbamate;
pyrethroids, such as phenothrin — (3-phenoxyphenyl)methyl
2,2-dimethyl-3- (2-methyl-1-propenyl) cyclopropane carboxylate:

chlorinated hydrocarbons;

fluoroaliphatic sulfonamides, such as sulfluramid — N-ethyl ﬁEPLACEMENT SHEET

perfluorooctane sulfonamide; - |
boric acid; 18 OCT 1996
insect growth regulators, such as hydroprene — ethyl

(E,E)-3,7,11-trimethyl- 2,4- dodecadienoate; and

microbially derived compounds, such as avermectin B, (a mixture of

avermectins containing 80% avermectin B,, (5-O-dimethylavermectin A, (R=C,H,) and
20% R, (5-O-dimethyl- 25-de(1-methylpropyl)-25-(1-methylethyl) avermectin A,(RCH,).
The lipid phase contains edible oil, a fatty acid, the active ingredient and emulsifier
and the aqueous phase contains a carbohydrate, thickener, feeding stimulant and
preservative. Other long chain fatty acids aﬁd various lipids would be acceptable
substitutes or replacements for the fatty acid and lipid components identified herein.

' Therefore, the present invention includes a method for controlling cockroaches
comprising applying in the vicinity of their habitat or infested area an insecticidal bait
composition comprising an insecticidally effective amount of a substituted amidino
hydrazone insecticide or fatty acid salt thereof and the stable emulsion of bait feeding
composition containing feed stimulants aécording to the present invention. Additional
edible carriers and additives such as fish meal, sugars, flour and the like may be added and
the mixture blended until homogeneous. .

Antimicrobial and/or antioxidant agents also may be included. Optionally, from

about 0.5% to about 1.0% of an antimicrobial agent such as sorbic acid/ potassium sulfate,




Sag Test The stable enmul sion of the present invention was conpared
side-by-side with gel fornulations |abeled Prior Art | and Prior Art 11,
whi ch utilized non-ionic surfactant block copolynmers according to U S.
Pat. 4,821, 309. A conparable amount of each gel type was applied to a
substantially vertical surface at roomtgnperature. The surfaces were then
- 14 - exposed to increasing tenperatures of 100 to 120[err]F. Wen the

hi gher  t enpep g 200 e Hbnky %ﬁz—(?ichlo?Myl)SfSt%ﬁﬁﬂmQioiﬁﬁfleadiﬁiaﬁiaﬁé ned- at
this tenperature and successive readi ngs
chloride), esters of p-hydroxybenzoic acid such as propyl paraben/methyl paraben (propyl
p-hydroxy benzoate/methyl p-hydroxybenzoate), Captan
(N-(trichloromethylthio)-4-cyclohexane-1,3-di- carboximide), sodium silicate, sodium
dehydroacetate and sodium benzoate, bromo-nitro propane diods such as 2-bromopropane
1,3-diol, 3-iodo-2-propylbutyl carbamate; and benzothiazolin-3-one may be added to

inhibit microorganism growth may be incorporated during formation of the emulsion

composition of this invention.

Testing
Bioefficacy Test _

To evaluate the continued efficacy of the active ingredient, hydramethylnon
[1,5-bis- (o, a, a—trifluoro-p-tolyl)-1,4-pentadiene-3-one-4,5,6,7-tetrahydro-1H-1,3-
diazepine-2-yl hydrazone hydrochloride] in the stable emulsion of this invention, the
insecticide bdit product was tested in the following bioassay test for German cockroach as
the test species. _

Three arenas (3 replicates for the treatment) were assembled each containing 20
German cockroaches of assorted ages and sexes. Each arena was a box cover (16 in. x 10
in. x 6 in.) or the equivalent with a perforated cover to prevent escape of the test insects.
Each arena was prepared with harborage and a 4 oz. water bottle with a wick as a water
source for the insects in the arena. Harborage consisted of a cardboard mailer box (4.5 in.
x 2.75 in. x 2.5 in.) with a triangle entrance cut on one side of the side panel. .

After the roaches acclimated for 48 hours samples of the test bait was introduced
into each arena. Standard conditions consisted of temperature at 80° F and 50 % relative
humidity with a light/dark cycle of 12 hours each.

Each arena was arranged with harborage and water source placed on the farthest
end of the arena from the bait. Alternate food (3-4 dog food nuggets or the equivalent)
was placed in the center of the arena. The treatments consisted of the stable emulsion
product of this invention according to TABLE II, éxcept for 5.9 % (wt.) poultry liver used

 instead of 5.00 % (wt.). |

Cumulative mortality count for each arena was recorded at 3, 4, 5, and 6 days after
the product was placed in each arena. The results are reported in TABLE A. The LT, is
3 days and the LT, is about 4.5 days.



taken at 3 hours, 6 hours and 48 hours. These results are reported in Table

V. TABLE V

- Gl s Saggi ng Test Gel Type Room 120[err] F
120[err]F 120[err]F Tenp. 100[errfF (3 hrs)
(6 hrs) (48 hrs) PriorArt I* _ 10 -0.0 0.0 1.5" -
5.5" >6" Prior Art ILl* 0.0 0.0 1.2" 5.2" >6"
St abl e Emul si on 0.0 0. O 0.0 _ 0.0 0.0 Thi s
I nventi on * Prior Art | and Il gel fornulations utilize a non-ionic
surfactant bl ock TO- PO yIer —ac %B o U S—Pat—2,8127809.
Consistency- CoResiveness (" Consistentiys tration Methaod') Thi s

penetration test] provides arl arbitrary neasure of Tine fi rmess o
pl astici zed subdtpsiafiflatien t|Biokfficacyy neasuring the distance of|a gi-ven

vei ght of defingd shape willl of Arena# | Day3 | Day4 | Day5 | Day6
Stable emulsion | C, 12/20 16/20 | 20/20 | 20/20

of this invention| C, 1320 18/20 | 20/20 | 20/20

G, 15/20 18/10 | 18/20 19/20

Field Evaluation

A field evaluation was conducted to determine the efficacy of the stable emulsion
composition of the present invention. Representative target insects were the natural
cockroach population in residential apartments naturally infested with cockroaches, that is,
testing was done under natural field conditions in apartments.

The active ingredient insecticide used was hydramethylnon. “The following table

represents the stable emulsion gel bait formulation used in this field evaluation.




penetrate the substance in a certain period of tine. The firmess of the
substance is related to the conposition and character of the substance, to
t He tenperature of the sanple at the tine of nmeasurenent and to the

previ ous history of the sanple. This test performed with sanple at room

t enperat ure,

about 70[err]F [err]3; loa[gar]_F and 120[err]F. This nmethod is

applicabl e to pl gste—ats—are—sot-d—ertHstors—sueh—as—shortentngs,

mar gari ne,
TABLE VI

butted, paint, cosnetic credfABLEels and si-mi|ar products.

STABLE EMULSION BAIT FORMULATION

Ingredient Function Amount
(wiw %)
hydramethylnon _active 2.15

oleic acid ' diluent

e S

corn syrup (high fructose 55) | food

glycerin solvent

poultry liver _ food
chicken broth (100% solids) food
hydroxypropyl methylcellulose | gel agent

acrylic acid homopolymer gel agent 0.30
(9003-01-4)

anti-odor mask WL-20,052* masking agent 0.50
1,2-Benzothiazolin-3-one** preservative 0.50
propyl paraben*** preservative 0.20
methyl paraben*** preservative 0.15
sodium hydroxide pH adjuster 0.70
starch - | thickener 7.50
water co-solvent Q.S.

* Florasynth Co., Teterboro, NJ 06708

** Zeneca Biocides, Wilmington, DE

***Parabens - esters of p-hydroxybenzoic acid; Aldrich Chemical Co.,
Milwaukee, WI

The procedure for the field evaluation included pre-trapping the apartments with
sticky traps for 48 hours prior to the applicé.tion of the emulsion gel formulation in the
apartment. This was done to establish a control or population count prior to placement of
the emulsion baits. Emulsion bait was placed in kitchens of the apartments in the
following areas: under the sink in rear corner, under the stove on both sides; under
refrigerator on both sides; upper cabinets top shelf, in the rear; lower cabinets, in rear
corners; pantry; and cabinet above refrigerator. Approximately 20 grams of the emulsion
gel formulation was distributed among the above locations. This delivered approximately
the same weight of bait as 12 bait stations. A total of ten (10) apartments, with ten
replicates for each for the first week, and ten apartments for ten replicates for the second
week was used. The stable gel formulation was applied using a syringe of 20 grams per

apartment.



Anbi ent 100[ err]F 120[err]F Test St abl e

Prior St abl e Pri or St abl e Prior No. Enul si on Art

Eful si on Ar t Enul si on Art 1st test 70 nmm 132 mm 216 mm 275
mm 280 mm 325 mm 2nd test 73 mm 155 mm 210 mm 275 mm 270 mm
325 mm 3rd test 68 mm 120 mm 220 aign- 273 mm 270 mm 325 mm
Average 70 mm 135 mm _ 215 . 274 mm 273 mm 3 mm Thi s
property |ends t hBesltgof thefiald %Yag’g]“% and\pigassAKFSANFEIHING the q?fggacy,quglsfabger ays
as a high rm Pﬂfoﬁo?ﬂﬂ.%ﬁ%ﬁtﬂﬂ yﬁﬁ*stthé?&fo reg‘ﬁgposmlon The subst ance

mai ntai ns a Sa actory constant consistency over a w de tenperature
range. Al t hmﬂghfduh ekl ditre was § arvabredoctitissficobladadnpdpailationof 5572%. 1 i ¢
enbodi ments and applications, persons skilled in the art to whjch this

i nvention pedt %rond testrising]. 0% gativegngredienteaccerding tadhe shave forawiation peoduced a
t ddi t | di h d
generate a Iﬁt Pﬁgﬁ?wbgq%%??#'&t@%eﬁ &eeding the scope or eparti ng

fromthe spi He d ccordlngly it is to be
understood that the drawi ngs and description in this disclosure are
presented to facilitate conprehension of the invention, and should not be
construed t oRheologicahComparison her eof

Rheological measurements were performed using a Bohlin Oscillatory Viscometer
(VOR Model) employing a 30 mm parallel plate measuring system (P 30) with 1 mm gap
operated at either 0.2, 1 or 10 Hertz at an amplitude of 3% under controlled temperatures
ranging from 6 to 90°C,

The viscosity versus temperature profiles of two gel formulations are presented in
Figure 1, with arrows indicating the proper scale (in Pascal seconds) corresponding to the
two data curves. The gel composition of the current embodiment is designated as "stable
emulsion” co;responding to curve "A". The comparison gel disclosed by previous patent
U.S. 4,812,309 is designated "Prior Art" gel corresponding to curve "B". Comparison of
the temperature profiles confirms a high degree of dissimilarity in the properties of the two
gels. While the preferred "stable emulsion" of this invention losses some viscosity with
increasing temperature, the prior art gel slightly increases in viscosity until it exhibits a
very sharp melting point transition at roughly 75-80°C, after which its viscosity drops
precipitously to a very low value. No such melting point transition and correspondingly

unfavorable drop in viscosity is observed at any temperature for the preferred "stable

emulsion of this invention.

+ e et S epmmam————

e Other physical parameters of the two gels are presented in Table III at three
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temperatures typically encountered under usage conditions. The phase angle, @, which
rises from 0° to 90° and which corresponds to the relative extent of solid and liquid
properties, respectively, is seen to increase with temperature for the prior art gel,

indicating that it becomes more liquid-like with increasing temperature. In contrast, the

CREPLEDD

phase angle measured for the stable emulsion of this invention decreases with increasing

temperature, indicating the preferred tendency of this formulation to become more
solid-like at higher temperatures. Further, comparison of viscosity values shows the
preferred stable emulsion maintains a higher nominal viscosity compared to the prior art

gel over typical usage temperatures.



WHAT IS CLAIMED I S: 1. A stabl e insecticide bait enulsion
composi tion conprising a) a suitable insect bait, . b) an
knsecticidally effective anount of an insecticidal agent, said agent being
present in an amount effective to control a target population of insects
when applied to a target habitat; - 13C) enmul sion formng additives;
and d) other fornulating additives wherein said conposition is an

adm xture formed by mixing said insect bait and said insecticidal agent
wi th the enul si-er—e+Hng

TABLE II
PHYSICAL
PROPERTY UNIT Prior Art Gel Stable Emulsion
Temperature °F 77 100 120 77 100 120

phase angle, @| degrees | 2.8 35 3.1 14.9 143 | 129
viscosity Pascals | 1.25 | 14 15 | 11.5| 88 7
flow point | Ibs/in? 44 5.9 39| 79 58 | 48

Flowabili

Flowability measurements were performed using an Instron Automated Materials
Testing System (Series IX 6.02) using product-filled syringes at controlled temperatures
ranging from 70 to 120°F.

TABLE IV
Temp. ‘ |
Gel Type Ambient 100°F 120°F | | REPLACEMBNT SHEET
Prior Art Gel 6.4 Ibs 80Ibs | S551bs :
Stable Emulsion | 1081bs | 7.91bs 8.6 Ibs 8 OCT 1996
Flowability comparison: Displacement of .5" product under
Instron Testing (Compression Test) @2"/m in Xhead speed.

| Cell Load maximum 20 lbs. Product displaced from the same
size orifice.

Comparison of flowability values show that the stable emulsion of this invention
exhibits the more preferential behavior of maintaining a higher flow point throughout its
temperature range, most notably at 120°F, compared to the prior art gel, which ﬂoﬁls ata,
decreased applied pressure at 120°F, and which is thus more likely to sag and flow

unfavorably from its application point.

Sag Test .
The stable emulsion of the present invention was compared side-by-side with gel

formulations labeled Prior Art I and Prior Art II, which utilized non-ionic surfactant block

copolymers according to U.S. Pat. 4,821,309. A comparable amount of each gel type was

applied to a substantially vertical surface at room temperatﬁre. The surfaces were then



additives and other fornul ating additives.

and one or

2.

The stabl e

I nsecticide bait enul sion conposition according to claim1l wherein the

efrul sion form ng additives conprise one or nore suspending agent pol ymers,
3

nore emnul sion stabilizing agents and a thickener.

The stable insecticide bait enul sion comgosition according to claim1l

wherein the emul sion formng additives are one or
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TABLE V
Gels Sagging Test
Gel Type Room 120°F 120°F | 120°F
Temp. | 100°F] (3 hrs) | (6 hrs) | (48 hrs)
Prior Art I* 0.0 0.0 1.5" 5.5" >6"
Prior Art IT* 0.0 0.0 12" 5.2" >6"
Stable Emulsion| 0.0 0.0 0.0 00 | 00
This Invention :

* Prior Art I and II gel formulations utilize a non-ionic surfactant block
co-polymer according to U.S. Pat. 4,812,309,

Consistency’- Cohesiveness ("Consistency-Penetration Method")

This penetration test provides an arbitrary measure of the firmness of plasticized

substances and the like by measuring the distance of a given weight of defined shape will

penetrate the substance in a certain period of time. The firmness of the substance is

related to the composition and character of the substance, to the temperature of the sample

at the time of measurement and to the previous history of the sample. This test performed

with sample at room temperature, about 70°F £3; 100°F and 120°F. This method is

applicable to plasﬁc fats and solid emulsions such as shortenings, margarine, butter, paint,

cosmetic creams, gels and similar products. '
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5. The stabl e insecticide bait enul sion conposition according to Claim?2
I n which the suitable insect bait contains one or nore proteinaceous food
nmdterial and one r nore carbohydrate source. 6. The stabl e

i nsecticide bait enmul sion conposition according to Caim2 in which the

I nsecticidal agent is a substituted am-dhgo-hydrazone or fatty acid salt

t her eof .

TABLE V1
Ambient 100°F 120°F

Test Stable Prior Stable Prior Stable Prior
No. Emulsion Art Emulsion Art Emulsion Art

Isttest | 70 mm. 132mm | 216 mm | 275 mm| 280 mm 325 mm
2nd test | 73 mm I155mm | 210 mm | 275 mm| 270 mm 325 mm
3rdtest | 68 mm 120mm { 220 mm | 273 mm|{ 270 mm 325 mm
Average | 70 mm 135mm | 215mm | 274 mm| 273 mm | 325 mm

This property lends the stable emulsion of this invention for use in bait trays as a
high moisture-containing bait toxicant composition. The substance maintains a
satisfactory constant consistency over a wide temperature range.

Although the invention has been described in terms of specific embodiments and
applications, persons skilled in the art to which this invention pertains can, in light of these
teachings and disclosure, generate additional embodiments without exceeding the scope or
departing from the spirit of the claims invention. Accordingly, it is to be understood that
the drawings and description in this disclosure are presented to facilitate comprehension of

the invention, and should not be construed to limit the scope thereof.
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7. The stable insecticide bait enul sion conposition according to Claim4
I n which the insecticidal agent is a substituted am di no hydrazone s a
pent adi ene- 3-one substituted am di no hydrazone. . The stabl e

i nsecticide bait emulsion conposi tion according tq t he
i nsecticidal agent is a substituted ani diglo hydrazomﬂ m“i‘“““““‘ ‘“‘
1,5-bis(a, a, -[-|[§ wmidol yl)- 1 ,4-p

4,5,6,7-tetr -dlazeplne 2- yI hydrazone

toxic insect bait for controlli ng a target insect conprising a hi gh

noi sture stable enul sion conposi,t.ion conpr|5|ng a.suitable insect bait
attractant to atthact Adtable ipsesticide bait emaulsion cempesition camprisingnd an

i nsectici de whi ch | S té)F‘h&P% g{ﬁjmt arget insect, and enmulsion formng

ingredients in an” am)un |ve toyield a stabl e emul sion of the insect
bait attractant ap)d t oar msdctisidally effedtive amount of an insecticidal agent, said agent being

present in an amount effective to control a target population of insects when applied to a
target habitat;
©) emulsion forming additives; and
- d) other formulating additives wherein said composition is an admixture
formed by mixing said insect bait and said insecticidal agent with the emulsion forming

additives and other formulating additives.

2. The stable insecticide bait emulsion composition according to claim 1
wherein the emulsion forming additives comprise one or more suspending agent polymers,

and one or more emulsion stabilizing agents and a thickener.

3. The stable insecticidé bait emulsion composition according to claim 1
wherein the emulsion forming additives are one or more members selected from the group
consisting of cross-linked. polyacrylic acid polymers and modified alkylcellulose wherein
alkyl is lower Alkyl having no more than about 8 carbon atoms and optionally containing
hydroxyl groups.

4, The stable insecticide bait emulsion composition according to claim 2
wherein the emulsion forming additives are carboxy polymethylene and hydroxypropy!
methylcellulose, and optionally with starch.

S. The stable insecticide bait emulsion composition according to Claim 2 in

which the suitable insect bait contains one or more proteinaceous food material and one

or more carbohydrate source.

6. The stable insecticide bait emulsion composition according to Claim 2 in

which the insecticidal agent is a substituted amidino hydrazone or fatty acid salt thereof.



10. A nethod of controlling a target insect conprising applying to the
| ocus or habitat of said insect a formnul ated st able—ent-ston—contarmng an

i nsecticidally effective anount of an insecticide .conpri si j tabl e
insect bait attractant to attract said insect to tihiwﬁ %‘E“ Hﬂﬂl &t; an
i nsecticide which is toxic to said target 4nsect,! s OLM ng

i ngredients in an amount effective to yield a stable enul sion of the insect
bait attractant and toxic insecticide.
- 18 - 11. A stable insecticide bait emnul sion conposition
conprisin a a,sujtahle [nsect bait conprising.,on a rcent
vveirrght b agi s frdm a%)o-[}’(e sgabip msectlcxﬁe Larlllt emulsion composr{Bon accoxgdmg to cx%%aﬁ?n

which the insecticidal agent is a substituted amidino hydrazone is a pentadiene-3-one

substituted amidino hydrazone.

8. The stable insecticide bait emulsion composition according to Claim 2 in
which the insecticidal agent is a substituted amidino hydrazone is 1,5-bis(a, o, o—trifluoro-
p-tolyl)- 1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-1H-1,3-diazepine-2-yl hydrazone. -

9. A toxic insect bait for controlling a target insect comprising a high moisture
stable emulsion composition comprising a suitable insect bait attractant to attract said
insect to the toxic insect bait and an insecticide which is toxic to said target insect, and
emulsion forming ingredients in an amount effective to yield a stable emulsion of the insect

bait attractant and toxic insecticide.

10. A method of controlling a target insect comprising applying to the locus or
habitat of said insect a formulated stable emulsion containing an insecticidally effective
amount of an insecticide comprising a suitable insect bait attractant to attract said insect to
the toxic in;ect bait; an insecticide which is toxic to said target insect, and emulsion
forming ingredients in an amount effective to yield a stable emulsion of the insect bait

attractant and toxic insecticide.
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to about 10% proteinaceous food naterial as a feeding stimli;

from about 0% to about 10% vegetable protein as a feeding stimuli;
from about 10 to about 30% car bohydrate source; and from

about | to about .20% i pi d; - b) an insecti c!ﬂﬂlm ﬁ“lﬂﬂlll"ﬂllarmunt
of an insecticidal agent selected from tiwe group con
pent adi ene- 3-one substituted ami di no hydrazone, cloropyri‘fol, 'tarbarfates,

pyrethroids, chlorinated hydrocarbons, fluoroaliphatic sulfonam des, boric
IR T T G R TR C RN T
o et LT LTI, e e gt o ey i a0,
Al er r] ( RCH| etordbputs HI% proteinateous fomd magenal abafeedingistmelit i n an amount
Carget habitats o aouslanapsa S0 Yearitblegrotathis AERIMERIMIS ng one
O e PSS 5oL Bt 10 et BB sBlob s | IS
| ower al kyl having no fromaboitahtoedbout 2% dipidpon at ons and optionally
consi sting of - sol Yent o5 MctiddleffeciAonts of HynirsURcal ssprusslrpd om e and
pH adj ust er g\l ebividing 3 9 peRBeR-31088 sibitifteEHbNb 1y fra S Edropyrifos,
carbamates, pyrethroids, chlorinated hydrocarbons, fluoroaliphatic sulfonamides, boric
acid, insect growth regulators, and microbially derived compounds comprising
avermectin B, (a mixture of avermectins containing 80% avermectin B,,
(5-O-dimethylavermectin A, (R=C,H,) and 20% R,, (5-O-dimethyl- 25-de(1-methyl-
propyl)-25-(1-methylethyl) avermectin A, (RCH,) said insecticidal agent being present in
an amount effective to control a target population of insects when applied to a target
habitat; |
c) emulsion gel forming additives comprising one or more members selected
from the group consisting of cross-linked polyacrylic acid polymers and modified
alkylcellulose wherein alkyl is lower alkyl having no more than about 8 carbon atoms and
optionally containing hydroxyl groups; and
d) other formulating additives consisting of solvents, thickeners, odor masking
agents, preservatives, and pH adjusters, wherein said composition is an admixture formed
by mixing said insect bait and said insecticidal agent with the emulsion forming additives
‘and other formulating additivgs.

12.  The stable insecticide bait emulsion composition according to claim 11
wherein the emulsion forming additives are carboxy polymethylene and hydroxypropyl

methylcellulose, and optionally with starch.

13.  The stable insecticide bait emulsion composition according to Claim 11 in

which the insecticidal agent is a substituted amidino hydrazone is a pentadiene-3-one

substituted amidino hydrazone. REPLACEMENT SHEET |

18 OCT 1996 .




by m xing said insect bait and said insectici dalSjigfff\’fiﬂ—L@'—e‘m‘|J si on
formng additives and other formulating additive The

st abl e insecticide bait enul sion conmposition accordin m wherein
the emul sion formng additives are carboxy pol ynet ir\m!m “ ypr opyl
nmet hyl cel | ul ose,” and optionally w th stgrch. n [he Stable

i nsecticide bait enulsion conposition according to CI aiml1ll in which the
insecticidal agent is a substituted am dino hydrazone is a pentadiene-3-one

substituted am di no hydrazone.
14.  The stable insecticide bait emulsion composition according to Claim 13'in

which the insecticidal agent is a substituted amidino hydrazone is 1,5-bis(ct, o, a—trifluoro-
-p-tolyl)-1,4-pentadiene-3-one, 4,5,6,7-tetrahydro-1H-1,3-diazepine-2-yl hydrazone.

15. A method of controlling a targef insect comprising applying to the locus or
habitat of said insect a formulated stable emulsion containing

a) a suitable insect bait comprising on a percent weight basis from about 2.0
to about 10% proteinaceous food material as a feeding stimuli;

from about 0% to about 10% vegetable protein as a feeding stimuli;
from about 10 to about 30% carbohydrate source; and
from about 1 to about 20% lipid;

b) an insecticidally effective amount of an insecticidal agent selected from the
group consisting of a pentadiene-3-one substituted amidino hydrazone, cloropyrifos,
carbamates, pyrethroids, chlorinated hydrocarbons, fluoroaliphatic sulfonamides, boric
acid, insect growth regulators, and microbially derived compounds compﬁsing '
avermectin B, (a mixture of avermectins containing 80% avermectin B,,
(5-O-dimethylavermectin A, (R=C,H,) and 20% R,, (5-O-dimethyl- 25-de(1-methyl-
propyl)-25-(1-methylethyl) avermectin A,,(RCI—I;) said insecticidal agent being present in
an amount effective to control a target population of insects when applied to a target
habitat;

c) emulsion gel forming additives comprising one or more members selected
from the group consisting of cross-linked polyacrylic acid polymers and modified
alkylcellulose wherein alkyl is lower alkyl having no more than about 8 carbon atoms and
optionally containing hydroxyl groups; and '

d) other formuiating additives consisting of solvents, thickeners, odor masking
agents, preservatives, and pH adjusters, wherein said composition is an admixture formed
by mixing said insect bait and said insecticidal agent with the emulsion forming additives

and other formulating additives.

REPLACEMENT SHEET }
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14. The stable insecticide bait emul sion conposition according to Caim
13 I n which the insecticidal agent is a substituted am dino hydrazone is
1:5-bis(a, a, a-trifluoro- -p-tolyl)-1,4-pentadi ene- 3:.0ne,

4,5, 6, 7-tetrahydro- 1H 1, 3- di azepi ne- 2-yl hydrazone’ : 2 E..‘L"'""E'? A

rret hod of controlling a target insect copgprisi ng apphy. ,ng._x}o the|l ocus or
habitat of said insect a focrnul ated stable enulstoncentai-i- ng.._,j a)

a suitable insect bait conprising on a percent wei ght basis fromabout 2.0
to about 10% protei naceous food nmaterial as a feedi stinuli;

from about 0%to alMRROYED ENSECTICIDE BAIT\EAULSION GOMROSIRION
fromabout 10 to about 30% car bohydrate source; and from
about 1 to about 20% i pi d; b) an insecticidally effective anmount

of an insecticidal agent sel ectedapsitddIeheiveRtioRNSI Sting of a
pent adi ene- 3-one substituted am dino nhydrazone, crloropyrifos, carbanmates,

pyret hroids, chlorinated hydrocarbons, fluoroaliphatic sulfonam des, boric

An insecticidal emulsion gel or paste composition comprising an active ingredient
in a stable emulsion employing cross-linked polyacrylic acid polymer, starch and modified
methylcellulose is used in preparing formulated high-moisture bait containing insecticides
for insect or pest population control. Methods for using the stable emulsion gel or paéte
compositions for the control of insects, especially cockroaches, as a viscid flowable

delivery system for pest control treatment are described.

FIGURE 1.

| REPLACBIENT SHEET |

18 OCT 1996

This Sheet Has Been Reilaced




acid, insect growh regulators, and microbially derived conpounds
conprising avermectin B[err] (a mxture of avernectins containing 80%
avernmectin Blerr] (5-Odinethylavernmectin Alerr](R=Clerr]Herr]) and 20%
Rlerr] (5-Odinethyl- 25-de(l-methyl- propyl)-25-(1-methylethyl) avernectin
Alerr](RCHerr]) said insecticidal agent being present in an anount
effective to control a target popul atign of insects when applied to a
target habitat; c) enul si on gel form ng additives conprising one
or nore nenbers selected fromthe group consisting of cross-Iinked

pol yacrylic acid polynmers and nodified al kyl cellul ose wherein alkyl is

| oner al kyl having no nore than about 8 carbon atons and optionally
cont ai ni ng hydroxyl groups; and d) ot her formul ating additives
consi sting of solvents, thickeners, odor nasking agents, preservatives, and

i a1 naect bal t ARCQST DV TEMBERATYHE ERGALE (" 1o oml Sion Yorm ng.

additives and gther fornulating additives. 3.0
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e
Box 111 TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

. The technical features mentioned in the abstract do not include a reference sign
between parentheses (PCT Rule 8.1(d)).

ABSTRACT
An insecticidal emulsion gel or paste composition comprising an active ingredient
in a stable employing cross-linked polyacrylic acid polymer, starch and modified
methylcellulose is used in preparing formulated high-moisture bait containing
insccticides for insect or pest population control. Methods for using the stable
cmulsion gel (A) or paste compositions for the control of insects, especially
cockroaches, as a viscid flowable delivery system for pest control treatment are

described.
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