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PESTICIDAL COMPOSITIONS CONTAINING 
ROSEMARY OIL AND WINTERGREEN OIL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application (1) is a continuation-in-part of 
US. application Ser. No. 09/604,082, ?led Jun. 27, 2000, 
Which claims the bene?t of US. Provisional Application Ser. 
No. 60/140,845, ?led Jun. 28, 1999, the entire disclosure of 
Which is incorporated herein by reference, (2) is a continu 
ation-in-part of US. application Ser. No. 09/505,680, ?led 
Feb. 17, 2000, the entire disclosure of Which is incorporated 
herein by reference and (3) is a continuation-in-part of US. 
application Ser. No. 09/340,391, ?led Jun. 28, 1999, Which 
in turn claims the bene?t of US. Provisional Patent Appli 
cation No. 60/094,463, ?led Jul. 28, 1998, US. Provisional 
Patent Application Ser. No. 60/ 100,613, ?led Sep. 16, 1998, 
and US. Provisional Patent Application Ser. No. 60/122, 
803, ?led Mar. 3, 1999, the entire disclosures of Which are 
incorporated herein by reference. This application claims the 
bene?t of each of the above-identi?ed patent applications. 

FIELD OF THE INVENTION 

[0002] The present invention relates to novel pesticidal 
compositions and methods for using same for the control of 
pests. 

BACKGROUND OF THE INVENTION 

[0003] Pests are annoying to humans for several reasons. 
Pests include pathogenic organisms Which infest mammals 
and plants; some pests can spread disease as disease vectors. 
The pathogenic organisms that infest plants and cause eco 
nomic loss of plant crops include fungi, insects, arachnids, 
gastropods, nematodes and the like. The pathogenic organ 
isms that infest animals include ticks, mites, ?eas, and 
mosquitoes. Other pests include cockroaches, termites and 
ants. These and other pests have annually cost humans 
billions of dollars in crop losses in the case of agricultural 
pests and in the expense of keeping them under control. For 
example, the losses caused by pests in agricultural environ 
ments include decreased crop yield, reduced crop quality, 
and increased harvesting costs. In household scenarios, 
insect pests may act as vectors for diseases and allergic 
matter. 

[0004] Over the years, synthetic chemical pesticides have 
provided an effective means of pest control. For example, 
one approach teaches the use of complex, organic insecti 
cides, such as disclosed in US. Pat. Nos. 4,376,784 and 
4,308,279. Other approaches employ absorbent organic 
polymers for Widespread dehydration of the insects. See, 
US. Pat. Nos. 4,985,251; 4,983,390; 4,818,534; and 4,983, 
389. Use of inorganic salts as components of pesticides has 
also been tried, as disclosed in US. Pat. Nos. 2,423,284 and 
4,948,013, European Patent Application No. 462 347, 
Chemical Abstracts 119 (5):43357q (1993) and Farm 
Chemicals Handbook, page c102 (1987). 

[0005] HoWever, it has become increasingly apparent that 
the Widespread use of synthetic chemical pesticides has 
caused detrimental environmental effects that are harmful to 
humans and other animals. For instance, the public has 
become concerned about the amount of residual chemicals 
that persist in food, ground Water and the environment, and 
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that are toxic, carcinogenic or otherWise incompatible to 
humans, domestic animals and/or ?sh. Moreover, some 
target pests have even shoWn an ability to develop resistance 
to many commonly used synthetic chemical pesticides. In 
recent times, regulatory guidelines have encouraged a search 
for potentially less dangerous pesticidal compositions via 
stringent restrictions on the use of certain synthetic pesti 
cides. As a result, elimination of effective pesticides from the 
market has limited economical and effective options for 
controlling pests. As an alternative, botanical pesticides are 
of great interest because they are natural pesticides, i.e., 
toxicants derived from plants that are safe to humans and the 
environment. Use of food-grade plant essential oils have 
been tried, as described in US. Pat. Nos. 5,439,690, 5,693, 
344, 6,004,569, 6,114,384, and 6,183,767 B1. However, 
these plant essential oils When used alone can be expensive, 
impractical or ineffective under certain circumstances. 

[0006] Accordingly, there is a great need for novel pesti 
cidal compositions containing no pyrethrum, synthetic pyre 
throids, chlorinated hydrocarbons, organo phosphates, car 
bamates and the like, but comprising food-grade plant 
essential oils, to be used against invertebrate pests, including 
insects, arachnids, larvae and eggs thereof. In addition, there 
is a need for a method of treating a locus to be protected to 
kill and repel invertebrate pests. 

SUMMARY OF THE INVENTION 

[0007] A primary object of the present invention is to 
provide novel pesticidal compositions for use against pests 
such as invertebrate insects, arachnids, larvae and eggs 
thereof. 

[0008] Another object of the invention is to provide novel 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil as a contact and repellent pesticide in household 
applications. 
[0009] Another object of the invention is to provide novel 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil as a contact and repellent pesticide in laWn and 
garden applications. 
[0010] Another object of the invention is to provide novel 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil as a contact and repellent pesticide in green 
house and nursery applications. 

[0011] Another object of the invention is to provide novel 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil as a contact and repellent pesticide in agricul 
tural applications. 

[0012] Another object of the invention is to provide novel 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil as a contact pesticide against various stages of 
the lifecycle of invertebrate pests, including eggs, nymphs, 
pupae and adults. 

[0013] Another object of the invention is to provide novel 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil that can be used With conventional pesticides, 
including conventional plant essential oils such as thyme oil, 
eugenol and 2-phenethyl propionate, and conventional syn 
ergists such as piperonyl butoxide. 

[0014] It is also an object of the present invention to 
provide a method of treating a locus Where invertebrate pest 
control is desired. 
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[0015] It is also an object of the present invention to 
provide a pesticidal composition and method for mechani 
cally and neurally controlling invertebrate pests. 

[0016] It is a further object to provide a safe, pesticidal 
composition and method that Will not harm mammals or the 
environment. 

[0017] It is still another object to provide a pesticidal 
composition and method that has a pleasant scent, but is not 
too strong or lingering, and that can be applied Without 
burdensome safety precautions. 

[0018] It is still another object to provide a pesticidal 
composition and method as described above Which can be 
inexpensively produced or employed. 

[0019] It is still another object to provide a pesticidal 
composition and method as described above Which can be 
used indoors and outdoors and Will not soften, dissolve, or 
otherWise adversely affect treated surfaces. 

[0020] It is still another object to provide a pesticidal 
composition and method as described above Which is 
exempt from registration With the Us. Environmental Pro 
tection Agency under the Federal Insecticide, Fungicide and 
Rodenticide Act. 

[0021] It is still another object to provide a pesticidal 
compostioin that is non-phytotoxic and can be safely applied 
to economically valuable plants or crops. 

[0022] It is still another object to provide a pesticidal 
composition and method as described above Which is 
exempt from a food tolerance residue requirement When 
used on food under the Federal Food and Drug Cosmetic 
Act. 

[0023] It is still another object to provide a pesticidal 
composition and method as described above Which is 
alloWed in organic farming under the Organic Materials 
RevieW Institute and the National Organic Program. 

[0024] It is yet another object of the invention to provide 
a pesticidal composition and method to Which invertebrate 
pests can not build resistance. 

[0025] It is yet another object of the invention to provide 
a pesticidal composition and method to provide quick 
knockdown and kill of invertebrate pests, particularly in 
household applications. 

[0026] It is yet another object of the invention to provide 
a pesticidal composition and method as described above that 
can be formulated as a Water-based emulsion, some of Which 
may be exempt from registration With the Us. EPA. 

[0027] One or more of the above non-limiting objects and 
technical effects are accomplished by the present invention, 
Which is directed to pesticidal compositions comprising 
rosemary oil and/or Wintergreen oil. In addition, the present 
invention is directed to a method for controlling pests by 
applying a pesticidally-elfective amount of the pesticidal 
compositions of the present invention to a location Where 
pest control is desired. The pesticidal compositions of the 
represent invention can be applied and used as liquid sprays, 
crystals, gels, and pellets, impregnating material, such as 
posts, etc. 

[0028] As used herein, the term “rosemary oil” denotes 
both extracted and synthetic versions of Rosmarinus o?ici 
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nalis, Limonium vulgare, Andromeda pollfolia, and deriva 
tives thereof, having at least one of the folloWing constitu 
ents: alpha-terpineol, beta-caryophyllene, bomeol, bomyl 
acetate, bornyl acetate, camphene, camphor, cineole, dios 
metin, diosmin, diterpenes, ?avonoids including apigenin, 
genkWanin, hispidulin, isobutyl acetate, limonene, linalool, 
lutiolin, octanone, phenolic acids (Rosmarinic acid), pinene, 
saponincineole, sinensetin, terpinen-4-ol, thujone, and/or 
verbenol. 

[0029] As used herein, the term “Wintergreen oil” (Oil of 
Gaullheria procumbens) denotes both extracted (by distil 
lation of the leaves of Gaullheria ?’agranlissima Wall) and 
synthetic versions (e.g., methyl salicylate) and derivatives 
thereof, including, Without limitation, O-hydroxybenZoic 
acid methyl ester; Belula oil; salicylic acid, methyl ester; 
benZoic acid, 2-hydroxy-, methyl ester 
(2-HOC6H4COOCH3) (CAS Nos. 119-36-8 and 68917-75 
9); sWeet birch oil; Gaullheria oil; methyl hydroxybenZoate; 
O-hydroxybenZoate; 2-(methoxycarbonyl)phenol; 2-car 
bomethoxyphenol; Linsal; methylester kyseliny salicylove 
(Czech); o-anisic acid; panalgesic; methyl o-hydroxyben 
Zoate; teaberry oil; analgit; exagien; ?ucarmit; anthrapole 
nd; Metsal liniment, and the like. 

[0030] As used herein, the term “pest” refers to organisms 
and microorganisms, including pathogens, that negatively 
affect plants or animals by coloniZing, attacking or infecting 
them. This includes organisms that spread disease and/or 
damage the host and/or compete for host nutrients. In 
addition, plant pests are organisms knoWn to associate With 
plants and Which, as a result of that association, causes a 
detrimental effect on the plant’s health and vigor. Plant pests 
include but are not limited to fungi, bacteria, insects, and 
nematodes. 

[0031] The term “pesticide” as used herein refers to a 
substance that can be used in the control of agricultural, 
natural environmental, and domestic/household pests, such 
as insects, fungi, bacteria, and viruses. The term “pesticide” 
is understood to encompass naturally occurring or synthetic 
chemical insecticides (larvicides, and adulticides), insect 
groWth regulators, acaricides (miticides), nematicides, ecto 
parasiticides, bactericides, fungicides, and herbicides (sub 
stance Which can be used in agriculture to control or modify 
plant groWth). 

[0032] The term “plant” as used herein encompasses 
Whole plants and parts of plants such as roots, stems, leaves 
and seed, as Well as cells and tissues Within the plants or 
plant parts. Target crops to be protected Within the scope of 
the present invention include, Without limitation, the fol 
loWing species of plants: cereals (Wheat, barley, rye, oats, 
rice, sorghum and related crops), beet (sugar beet and fodder 
beet), forage grasses (orchardgrass, fescue, and the like), 
drupes, pomes and soft fruit (apples, pears, plums, peaches, 
almonds, cherries, straWberries, raspberries and blackber 
ries), leguminous plants (beans, lentils, peas, soybeans), oil 
plants (rape, mustard, poppy, olives, sun?owers, coconuts, 
castor oil plants, cocoa beans, groundnuts), cucumber plants 
(cucumber, marroWs, melons) ?ber plants (cotton, ?ax, 
hemp, jute), citrus fruit (oranges, lemons, grapefruit, man 
darins), vegetables (spinach, lettuce, asparagus, cabbages 
and other Brassicae, onions, tomatoes, potatoes, paprika), 
lauraceae (avocados, carrots, cinnamon, camphor), decidu 
ous trees and conifers (e.g. linden-trees, yeW-trees, oak 
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trees, alders, poplars, birch-trees, ?rs, larches, pines), or 
plants such as maize, tobacco, nuts, coffee, sugar cane, tea, 
vines, hops, bananas and natural rubber plants, as Well as 
ornamentals (including composites). 

[0033] The terms “control” or “controlling” used through 
out the speci?cation and claims, are meant to include any 
pesticidal (killing) or pestistatic (inhibiting, maiming or 
generally interfering) activities of a pesticidal composition 
against a given pest. Thus, these terms not only include 
killing, but also include such activities as those of chemis 
terilants Which produce sterility in insects by preventing the 
production of ova or sperm, by causing death of sperm or 
ova, or by producing severe injury to the genetic material of 
sperm or ova, so that the larvae that are produced do not 
develop into mature progeny. The terms also include repel 
lant activity that protect animals, plants or products from 
insect attack by making food or living conditions unattrac 
tive or offensive to pests. These repellant activities may be 
the result of repellents that are poisonous, mildly toxic, or 
non-poisonous to pests. 

[0034] The pesticidal compositions of the present inven 
tion may be used in the control of agricultural, natural 
environmental, and domestic/household pests, such as inver 
tebrate insects, arachnids, larvae and eggs thereof, as Well as 
against fungi, bacteria, and viruses. 

[0035] In one aspect, the present invention relates to 
pesticidal compositions containing rosemary oil and/ or Win 
tergreen oil against household pests including but not lim 
ited to cockroaches, ants, ?ies and spiders. 

[0036] In another aspect, the present invention relates to 
pesticidal compositions containing rosemary oil and/ or Win 
tergreen oil against plant pests, including but not limited to 
mites, aphids, thrips, White?ies, loopers, Worms, beetles, 
leafrollers, moths and Weevils. 

[0037] In still another aspect, the present invention relates 
to pesticidal compositions comprising rosemary oil and/or 
Wintergreen oil to be used as a contact pesticide against 
invertebrates such as insects, arachnids, larvae and eggs 
thereof. 

[0038] In a further aspect, the present invention relates to 
pesticidal compositions comprising rosemary oil and/or 
Wintergreen oil to be used as a repellent pesticide against 
invertebrate pests, and provide anti-feedant properties 
against plant pests in particular. 

[0039] The present invention also relates to pesticidal 
compositions comprising rosemary oil and/or Wintergreen 
oil in combination With diluents such as mineral oil (e.g., 
paraffin oil; liquid petrolatum; White mineral oil; Nujol, 
alboline; bayol F; blandlube; drakeol; cutting oil; heat 
treating oil; hydraulic oil; transformer oil; lubricating oil; 
draWing oil; crystol 325, CAS Nos. 8012-95-1, 64742-46-7, 
39355-35-6, 79956-36-8, 83046-05-3), d-limonene, saf 
?oWer oil, citronellal and sesame oil. 

[0040] The present invention further relates to various 
optimum ratios betWeen and among the constituents of each 
proprietary blend and the proper delivery system for each 
blend. For instance, the mixing ratio of rosemary oil to 
Wintergreen oil is the ratio Wherein rosemary oil and Win 
tergreen oil shoW a synergistic effect, and usually is from 
100:1 to 1:100 parts by Weight, preferably Within the range 
from 13:1 to 1:13. 
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[0041] The present invention also relates to pesticidal 
compositions containing rosemary oil and/or Wintergreen oil 
that can be used With conventional pesticides. 

[0042] In a further aspect, the present invention relates to 
a method for controlling invertebrates such as insects, arach 
nids, larvae and eggs thereof, including but not limited to 
cockroaches, ants, ?ies, spiders, mites, aphids, thrips, White 
?ies, loopers, Worms, beetles, leafrollers, moths and Weevils, 
by the application of pesticidally effective amounts of the 
pesticidal compositions of the present invention to a location 
Where invertebrate pest control is desired. 

[0043] At least one of the above objects and advantages 
may be realiZed and attained by means of the instrumen 
talities and combinations particularly recited in the 
appended claims and/or supported by this Written descrip 
tion. Additional objects and attendant advantages of the 
present invention Will be set forth, in part, in the description 
that folloWs, or may be learned from practicing or using the 
present invention. It is to be understood that the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not to be vieWed 
as being restrictive of the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrates 
the present invention and, together With the description, 
serves to exemplify the principles of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0045] All patents, patent applications and literatures cited 
in this description are incorporated herein by reference in 
their entirety. 

[0046] The inventors have surprisingly found that the 
pesticidal compositions containing rosemary oil and/or Win 
tergreen oil have a broad spectrum of activity and are 
particularly effective against, but not limited to, insects 
having a cuticle or proteinaceous exoskeleton or the like. 
Furthermore, the composition according to the present 
invention, comprises additional natural or essential oils as 
additional components and is therefore particularly advan 
tageous in terms of its relative non-toxicity. 

[0047] The present invention provides very e?icacious 
pesticides that, in a preferred aspect, may be designated as 
biopesticides in that they comprise a chemical substance of 
natural origin that can be synthesiZed. The preferred pesti 
cidal composition of the present invention have a lethal 
effect on pest targets. Unlike the bulk of currently available 
pesticides on the market, the preferred pesticidal composi 
tions have active ingredients that have been proven to be 
substantially non-toxic to man and domestic animals and 
Which have minimal adverse effects on Wildlife and the 
environment. 

[0048] The pesticidal compositions of the present inven 
tion are advantageous in that they can typically control pests 
at average or loWer than average dosage rates. Such pesti 
cidal compositions are also advantageous in that they can 
provide extended protection to a locus. Further, such pesti 
cidal compositions are also advantageous in that said pes 
ticidal compositions control pests Without introducing a 
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notable amount of harm to the surrounding environment of 
Which the provided pesticidal composition is being utiliZed. 

[0049] The pesticidal compositions of the invention have 
pesticidal activity against one or more pests. HoWever, it is 
understood that certain pesticidal compositions may be more 
effective on some pests than others, and may even be 
ineffective against some pests. HoWever, that does not in any 
Way detract from their value as pesticides since the present 
invention contemplates use as broad, general acting pesti 
cides, While others have utility as speci?c or selective 
pesticides. The non-limiting Examples set forth beloW illus 
trate methods by Which the broad-acting or selectivity of 
pesticidal activity may be readily ascertained by routine 
experimentation. 
[0050] The pesticidal compositions of the present inven 
tion offer several advantages over currently used pesticides. 
First, the preferred essential oils used in the composition of 
the invention are naturally occurring compounds, and as 
such are relatively nontoxic to humans, domestic animals 
and Wildlife. Consequently, When used for treating plant 
pests, food crops can be treated using the composition up to 
and immediately before the harvesting period, a practice that 
generally is avoided When using conventional methods of 
pest control. The composition also can be used to control the 
groWth of pest organisms on harvested crops. The harvested 
food can be used directly as food for animals or humans With 
little fear of (residual toxicity) or phytotoxicity. By using the 
subject compositions, the environmental and health haZards 
involved in pest control are minimized. Because of the 
versatility and broad spectrum of the present composition, 
When necessary, the composition can be used as a preven 
tative on a repeated basis and, thus, can be integrated into 
integrated pest management (1PM) programs. The compo 
sition can be applied to skin or to objects such as clothing, 
fur, feathers, or hair that come into contact With skin When 
used to treat pests that infest animals. The essential oils, i.e., 
the active ingredients, of the pesticidal compositions of the 
present invention are believed to be biorational chemicals 
that may qualify for the US EPA Biopesticide Program. 

[0051] Another advantage of the pesticidal compositions 
of the present invention is that they have not previously been 
used against microorganisms, and therefore, fungal and 
bacterial pathogens and other pest organisms have not 
acquired resistance to them. Disease resistance to chemicals 
other than the heavy metals occurs commonly in pests such 
as fungi and on rare occasions in bacterial plant disease 
pests. A neW pesticide often becomes noticeably less effec 
tive against a particular disease after several groWing sea 
sons. As pesticides become more speci?c for diseases, the 
pests become resistant. This can be attributed to the singular 
mode of action of a particular pesticide, Which disrupts only 
one genetically controlled process in the metabolism of the 
pest organism. The result is that resistant populations appear 
suddenly, either by selection of resistant individuals in a 
population or by a single gene mutation. Generally, the more 
speci?c the site and mode of a pesticidal action, the greater 
the likelihood for a pest organism to develop a tolerance to 
that chemical. A neW composition Will solve the disease 
resistance problem. To avoid developing future disease 
resistance in pests, different chemicals should be alternated 
for treatment With the methods of the invention. 

[0052] Methods of using the pesticidal compositions of 
the present invention offer several advantages over existing 
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methods of pest control. The formulations of the subject 
invention provide for effective control of (microorganisms) 
insects, mites, fungi and microorganisms. In particular situ 
ations, such as Where an insect damages a plant part or tissue 
and a secondary fungal disease develops, this aspect of the 
invention is particularly advantageous. The pesticidal com 
positions according to the invention have very good fungi 
cidal properties and can be employed for controlling phy 
topathogenic fungi, such as, Without limitation, 
plasmodiophoromycetes, oomycetes, chytridiomycetes, 
Zygomycetes, ascomycetes, basidiomycetes, deutero 
mycetes, etc. Fungal phytopathogens particularly associated 
With crop plants and included Within the scope of the present 
invention include, Without limitation, the folloWing: Mis 
cellaneous Fungal Diseases (e.g., Seploria lrilici, Seploria 
nodorum); Gibberella ear mold (e.g., e.g., Gibberella zeae, 
G. saubinem'); Aspergillus ear rot (e. g., Aspergillus ?avus, A. 
parasilicus); Diplodia ear rot (e.g., Diplodia maydis, D. 
macrospora); Fusarium ear rot (e.g., Fusarium moniliforme, 
F monilif var. subglulinans); Pythium stalk rot (e.g., 
Pylhium aphamidermala); Anthracnose stalk rot (e.g., Col 
lelolrichum graminicola, C. Zucumanensis, Glomerella 
graminicola); Diplodia stalk rot (e.g., Diplodia maydis, D. 
Zeae-maydis, Slenocarpella maydis, Macrodiplodia Zeae, 
Sphaeria maydis, S. Zeae, D. macrospora); Fusarium stalk 
rot (e.g., Fusarium moniliforme); Gibberella stalk rot (e.g., 
G. zeae, G. saubinelli); SteWart’s Wilt & leaf blight (e.g., 
Erwinia slewarlii); Northern corn leaf blight (e.g., Exsero 
hilum Zurcicum); Southern corn leaf blight (e.g., Bipolaris 
maydis); Gray leaf spot (e.g., Cercospora zeae-maydis, C. 
sorghi var. maydis); Anthracnose leaf blight (e.g., Collelol 
richum graminicola); Common rust (e.g., Puccinia sorghi, 
R maydis); Southern rust (e.g., Puccinia polysora, 
Dicaeoma polysorum); Head smut (e.g., Sphacelolheca 
reiliana); Common smut (e.g., Uslilago maydis); Carbonum 
leafspot (e.g., Helminlhosporium carbonum); Eye spot (e.g., 
Kabaliella zeae); Sorghum doWny mildeW (e.g., Perono 
sclerospora sorghi); BroWn stripe doWny mildeW (e.g., 
Sclerophlhora rayssiae); Sugarcane doWny mildeW (e.g., 
Peronosclerospora sacchari); Phillipine doWny mildeW 
(e.g., Peronoscler. Philippinensis); Java doWny mildeW 
(e.g., Peronosclerospora maydis); Spontaneum doWny mil 
deW (e.g., Peronosclerospora spanlanea); Rajasthan doWny 
mildeW (e.g., Peronosclerospora heleropogoni); Gramini 
cola doWny mildeW (e.g., Sclerospora graminicola); Rusts 
(e.g., Puccinia graminis f. sp. Zrilici, Puccinia recondila f. 
sp. lrilici, Puccinia slriiformis); Smuts (e.g., Hllelia lrilici, 
Hllelia conlroversa, Hllelia indica, Uslilago Zrilici, Urocys 
Zis lrilici); Root rots, Foot rots and Blights (e.g., Gaeuman 
nomyces graminis, Pylhium spp., Fusarium culmorum, 
Fusarium graminaerum, Fusarium avenaceum, Drechslere 
ZriZici-repenlis, Rhizoclonia spp., Collelolrichum gramini 
cola, Helminlhosporium spp., Microdochium nivale, 
Pseudocercosporella herpolrichoides); MildeWs (e.g., Ery 
siphe graminis f. sp. Zrilici, Sclerophlhora macrospora), and 
the like. 

[0053] The long term control of pests results in plants With 
an improved quality and yields of produce by host plants as 
compared With untreated plants. The loW concentration and 
single dose of anti-pest agents decreases the likelihood of 
damage to the plant and/or its crop, and decreases the 
likelihood of adverse side effects to Workers applying the 
pesticide, or to animals, ?sh or foWl Which ingest the tissues 
or parts of treated plants. The methods of use of the 
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pesticidal compositions of the invention Will depend at least 
in part upon the pest to be treated and its feeding habits, as 
Well as breeding and nesting habits. While very minor 
dosage rates of the novel compositions Will have an adverse 
effect on pests, adequate control usually involves the appli 
cation of a suf?cient amount to either eliminate pests entirely 
or signi?cantly deter their groWth and/or rate of prolifera 
tion. Dosage rates required to accomplish these effects, of 
course, vary depending on the target pest, siZe, and maturity, 
i.e., stage of groWth. More mature pests may be more 
resistant to pesticides and require higher dosage rates for a 
comparable level of control. Dose response experiments 
using different dilutions (for example, about 1:1000, 1:100, 
1:10 and 1:3) of the pesticidal compositions of the present 
invention on target organisms and on plants are performed 
to determine the optimal concentration of the active essential 
oil compound(s) that shoW(s) pesticidal activity Without 
phytotoxicity or dermal sensitivity. For instance, When the 
pesticidal composition of the present invention is utiliZed for 
agricultural purposes, an amount from about 0.1 to 2,000 
(SMB has a question mark by this) g/ha of the active 
ingredients is employed onto the soil, plants, or directly onto 
the harmful pests, preferably as an emulsi?able concentrate 
or emulsion usually at a rate from 1 to 2000 ppm. 

[0054] In preferred embodiment, a pesticidal composition 
of the present invention useful for treating (e.g., preventing, 
controlling, impeding, and the like) infectious or pathogenic 
bacterial, viral, microbial, and other diseases causing pests 
is provided Which includes applying an effective amount of 
the pesticidal composition to a locus in need thereof for 
controlling, treating, managing, preventing, or the like, the 
spread of diseases caused by germs, bacteria, or viruses such 
as Escherichia coli, salmonella, staphylococci, streptococci, 
in?uenza, pneumonia, various blood and urine bacterial 
pathogens, and the like. The present invention further 
encompasses treatment of the folloWing: gram-positive 
cocci that cause staphylococcal infections such as pneumo 
nia, bacteremia, osteomyelitis, enterocolitis, and the like; 
streptococci that cause infections such as hemolytic, viri 
dans, enterococci, lacetic, and the like; pneumococci that 
cause infections such as pneumonia, sinusitis, otitis, Men 
ingitis, and the like; gram-negative cocci such as meningo 
coccus, gonococcus, and the like; gram-positive bacilli that 
cause infections such as erysipelothricosis, listeriosis, 
anthrax, nocardiosis, and the like; gram-negative bacilli that 
cause infections such as enterobacteriaceac salmonella, 
shigellosis, hemophilus, tularemia, plaque, melioidosis, bar 
tonellosis, campylobacler, and noncholera vibrio, and the 
like; anaerobic bacilli that cause infections such as 
closlridium bolulinum, closlridium tetany, clostridia of gas 
gangrene bacleroides, mixed anaerobic, actinomycosis, and 
the like; mycobacteria that cause infections such as tuber 
culosis and leprosy, and the like; and spirochetes that cause 
diseases such as leptospirosis, lyme disease, and endemic 
treponematoses. Further, the present invention, the pesti 
cidal compositions may be useful for treating surfaces 
containing infectious human immunode?ciency virus 
(HIV), in?uenza, A, B, and C, parain?uenZa viruses 1-4, 
rhonoviruses (common cold), mumps virus, adenoviruses, 
reoviruses, and epstein-Barr virus, infants and adult syncy 
tial virus, primary atypical pneumonia, polioviruses, cox 
sackieviruses, echoviruses and high numbered viruses, epi 
demic gastroenteritis viruses, rubeola virus, rubella virus, 
varicella-Zoster virus, herpes simplex, human herpes virus 
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type 6, human parvovirus B19, cytomegalovirus, hepatitis 
viruses types A, B, C, D, human Papillomavirus, molluscum 
contagiosum virus, arboviruses, togaviruses, alphaviruses, 
?aviviruses, bunyaviruses, orbivirus, rabies virus, herpesvi 
rus simiae, arenaviruses, ?loviruses, and the like. 

[0055] In a preferred embodiment, the present invention 
provides a pesticidal composition comprising rosemary oil 
and Wintergreen oil in admixture With mineral oil, lecithin 
and Water. In this embodiment, rosemary oil is present in an 
amount of about 5-10%, Wintergreen oil is present in an 
amount of about 20-45%, and mineral oil present in an 
amount of about 20-45%. 

[0056] In another embodiment, the present invention pro 
vides a pesticidal composition comprising rosemary oil and 
Wintergreen oil in admixture With mineral oil. In this 
embodiment, rosemary oil is present in an amount of about 
5-20%, Wintergreen oil is present in an amount of about 
20-80%, and mineral oil is present in an amount of about 
5-45%. 

[0057] In another embodiment, the present invention pro 
vides a pesticidal composition comprising rosemary oil and 
Wintergreen oil in admixture With thyme oil and mineral oil. 

[0058] In another embodiment, the present invention pro 
vides a pesticidal composition comprising rosemary oil and 
Wintergreen oil in admixture With 2-phenethyl propionate 
and mineral oil. 

[0059] In another embodiment, the present invention pro 
vides a pesticidal composition comprising rosemary oil and 
Wintergreen oil in admixture With 2-phenethyl propionate, 
safflower oil and mineral oil. 

[0060] In another embodiment, the present invention pro 
vides a pesticidal composition comprising rosemary oil and 
Wintergreen oil With a suitable carrier and optionally With a 
suitable surface active agent, With and Without one or more 
additional essential oil compounds and derivatives thereof, 
natural or synthetic, including racemic mixtures, enanti 
omers, diastereomers, hydrates, salts, solvates and metabo 
lites, etc. Additional essential oils that may be included in 
the pesticidal composition of the present invention include, 
Without limitation, members selected from the group con 
sisting of ot- or [3-pinene; ot-campholenic aldehyde; ot-cit 
ronellol; ot-iso-amyl-cinnamic (e.g., amyl cinnamic alde 
hyde); ot-pinene oxide; ot-cinnamic terpinene; ot-terpineol 
(e.g., methods. 1-methyl-4-isopropyl-1-cyclohexen-8-ol); 
lt-terpinene; achillea; aldehyde C16 (pure); alpha-phelland 
rene; amyl cinnamic aldehyde; amyl salicylate; anethole; 
anise; aniseed; anisic aldehyde; basil; bay; benZyl acetate; 
benZyl alcohol; bergamot (e.g., Monardia ?slulosa, 
Monarda didyma, Citrus bergamia, Monarda punclala); 
bitter orange peel; black pepper; bomeol; calamus; cam 
phor; cananga oil (e.g., java); cardamom; carnation (e.g., 
dianlhus caryophyllus); carvacrol; carveol; cassia; castor; 
cedar (e.g., hinoki); cedarWood; chamomile; cineole; cinna 
maldehyde; cinnamic alcohol; cinnamon; cis-pinane; citral 
(e.g., 3,7-dimethyl-2,6-octadienal); citronella; citronellal; 
citronellol dextro (e.g., 3-7-dimethyl-6-octen-1-ol); cit 
ronellol; citronellyl acetate; citronellyl nitrile; citrus unshiu; 
clary sage; clove (e.g., eugenia caryophyllus); clove bud; 
coriander; corn; cotton seed; d-dihydrocarvone; decyl alde 
hyde; diethyl phthalate; dihydroanethole; dihydrocarveol; 
dihydrolinalool; dihydromyrcene; dihydromyrcenol; dihy 
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dromyrcenyl acetate; dihydroterpineol; dimethyl salicylate; 
dimethyloctanal; dimethyloctanol; dimethyloctanyl acetate; 
diphenyl oxide; dipropylene glycol; d-limonene; d-pule 
gone; estragole; ethyl vanillin (e.g., 3-ethoxy-4-hydroben 
Zaldehyde); eucalyptol (e.g., cineole); eucalyptus citri 
odora; eucalyptus globulus; eucalyptus; eugenol (e.g., 
2-methoxy-4-allyl phenol); evening primrose; fenchol; fen 
nel; femiol.tm.; ?sh; ?oraZon (e.g., 4-ethyl-0t,0t-dimethyl 
benZenepropanal); galaxolide; geraniol (e.g., 2-trans-3,7 
dimethyl-2,6-octadien-8-ol); geraniol; geranium; geranyl 
acetate; geranyl nitrile; ginger; grapefruit; guaiacol; guai 
acWood; gurjun balsam; heliotropin; herbanate (e.g., 3-(1 
methyl-ethyl) bicyclo(2,2,l) hept-5-ene-2-carboxylic acid 
ethyl ester); hiba; hydroxycitronellal; i-carvone; i-methyl 
acetate; ionone; isobutyl quinoleine (e.g., 6-secondary butyl 
quinoline); isobomyl acetate; isobomyl methylether; isoeu 
genol; isolongifolene; jasmine; jojoba; juniper berry; laven 
der; lavandin; lemon grass; lemon; lime; limonene; linallol 
oxide; linallol; linalool; linalyl acetate; linseed; litsea 
cubeba; l-methyl acetate; longifolene; mandarin; mentha; 
menthane hydroperoxide; menthol crystals; menthol laevo 
(e.g., 5-methyl-2-isopropyl cyclohexanol); menthol; men 
thone laevo (e.g., 4-isopropyl-l-methyl cyclohexan-3-one); 
methyl anthranilate; methyl cedryl ketone; methyl chavicol; 
methyl hexyl ether; methyl ionone; mineral; mint; musk 
ambrette; musk ketone; musk xylol; mustard (also knoWn as 
allylisothio-cyanate); myrcene; nerol; neryl acetate; nonyl 
aldehyde; nutmeg (e.g., myristica fragrans); orange (e.g., 
citrus aurantium dulcis); orris (e.g., iris ?arentina) root; 
para-cymene; para-hydroxy phenyl butanone crystals (e.g., 
4-(4-hydroxyphenyl)-2-butanone); passion palmarosa oil 
(e.g., cymbapagon martini); patchouli (e.g., pogostemon 
cablin); p-cymene; pennyroyal oil; pepper; peppermint (e.g., 
mentha piperita); perillaldehyde; petitgrain (e.g., citrus 
aurantium amara); phenyl ethyl alcohol; phenyl ethyl pro 
pionate; phenyl ethyl-2-methylbutyrate; pimento berry; 
pimento leaf; pinane hydroperoxide; pinanol; pine ester; 
pine needle; pine; pinene; piperonal; piperonyl acetate; 
piperonyl alcohol; plinol; plinyl acetate; pseudo ionone; 
rhodinol; rhodinyl acetate; rosalin; (take this out?rose; rose 
mary (e.g., rosmarinus 0?icinalis);) ryu; sage; sandalWood 
(e.g., santalum album); sandenol; sassafras; sesame; soy 
bean; spearmint; spice; spike lavender; spirantol; star?oWer; 
tangerine; tea seed; tea tree; terpenoid; terpineol; terpi 
nolene; terpinyl acetate; tert-butylcyclohexyl acetate; tet 
rahydrolinalool; tetrahydrolinalyl acetate; tetrahydromyr 
cenol; thulasi; thyme; thymol; tomato; trans-2-hexenol; 
trans-anethole and metabolites thereof; turmeric; turpentine; 
vanillin (e. g., 4-hydroxy-3 -methoxy benZaldehyde); vetiver; 
vitaliZair; White cedar; White grapefruit; (Wintergreen) and 
the like. 

[0061] As these plant essential oil compounds are knoWn 
and used for other uses, they may be prepared by a skilled 
artisan by employing knoWn methods. For example, the 
synthetic form of Wintergreen oil (methyl salicylate) may 
also be used in the embodiment. 

[0062] It Will be appreciated by the skilled artisan that the 
pesticidal compositions of the present invention unexpect 
edly exhibit excellent pesticidal activities using tWo or more 
U.S. Food and Drug Administration approved plant essential 
oils, in lieu of conventional pesticides Which are not safe for 
use in households and other sensitive areas, or in lieu of 
pesticidal compositions containing individual plant essential 
oils. It Will also be appreciated by the skilled artisan that the 
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pesticidal compositions of the present invention provide 
affordable pesticidal formulations that are aesthetically 
acceptable. It Will also be appreciated by the skilled artisan 
that the pesticidal compositions of the present invention 
unexpectedly exhibit excellent pesticidal activities, speci? 
cally knockdoWn and mortality, using Water-based emul 
sions in both pressuriZed (eg an aerosol) and non-pressur 
iZed systems in lieu of oil based solvent systems. 

[0063] Without Wishing to be bound by the folloWing 
theories, it is believed that the plant essential oils attack a 
pest’s nervous system or may act as Phase I and/or Phase II 
drug metaboliZing enZyme inhibitors. Alternatively, pesti 
cidal compositions of the present invention may act via an 
alternative mode of action, as agonists or antagonists against 
the nerve receptor systems that are distinct to invertebrates, 
e.g., the octopamine receptor system. As octopamine ago 
nists, the pesticidal compositions of the present invention act 
by binding to a receptor that activates adenylate cyclase 
Which, in turn, produces secondary messenger cyclic AMP. 
The cyclic AMP acts by binding to a cyclic AMP receptor 
generating hormonal-type activity. Pesticidal compositions 
of the present invention are highly active and are believed to 
have activities unexpectedly greater than octopamine. The 
term “octopamine agonist” is meant to indicate a compound 
that mimics at least some of the effects of octopamine by 
interaction With the octopamine receptor. For example, an 
octopamine agonist, like endogenous octopamine, may 
affect many areas of insect physiology, including carbohy 
drate metabolism, lipid mobilization, hematocyte function, 
heart rate, peripheral muscle tension and excitability, and 
behavior. Thus, overactivation of the octopamine system in 
certain pests by an octopamine agonist may lead to behav 
ioral and physiological abnormalities that have pestistatic 
and pesticidal consequences. As octopamine agonists, the 
pesticidal compositions of the present invention act as 
highly selective pest control agents since vertebrate spe 
ciesias opposed to invertebrate, e.g., insect, speciesilack 
octopamine receptors. As a result, any octopamine-receptor 
containing pest is treatable or controllable by the pesticidal 
compositions of the present invention. These pests include 
all invertebrate pests, including, but not limited to, round 
Worms (e.g., hookWorm, trichina, ascaris); ?atworms (e.g., 
liver ?ukes and tapeWorms); jointed Worms (e.g., leeches); 
molluscs (e.g., parasitic snails); and arthropods (insects, 
spiders, centipedes, millipedes, crustaceans (e.g., bar 
nacles)). In particular, included among the arthropods are 
ticks; mites (both plant and animal); lepidaptera (butter?ies 
and moths and their larvae); hemiptera (bugs); homopter 
a(aphids, scales); and coleoptera (beetles). Also included are 
spiders; anoplura (lice); diptera (?ies and mosquitoes); tri 
choptera; orthoptera (e.g., roaches); odonta; thysanura (e.g., 
silver?sh); collembola (e.g., ?eas); dermaptera (earWigs); 
is0ptera (termites); ephemerids (may?ies); plecoptera; mal 
lophaga (biting lice); thysanoptera; and siphonaptera (?eas); 
dictyoptera (roaches); psocoptera (e.g., booklice); and cer 
tain hymenaptera (e.g., those Whose larva feed on leaves). In 
another embodiment of the invention, there is provided a 
method for controlling pests by treating said pests With an 
octopamine agonist of the invention in an amount effective 
to provide pest control, by either pesticidal or pestistatic 
activity. 
[0064] In one aspect, the pesticidal compositions may use 
surfactants as part of the delivery or carrier system. The 
presence of nonionic, cationic or anionic surfactants, such 


























