; 0pe3eRR2RO\ 46T26>. 0 8 APR 200 ANT SPRAY CONTAI NI NG D-LINEDES&QSND METHODS
OF MAHI NG AND USI NG SAME The present invention generally 2084 an

i nsecticidal conposition that is effective in controlling insects including
ants, aphids, nealy bugs, white flies, spider mtes, |eaf hoppers, cabbage
| oopers, |eaf eating beetles and caterpillars, cockroaches, flies, wasps,
body and head lice and nore particularly relates to an insecti cidal
conposition that contains D |inobnene, a non-toxic hydrophilic solvent, a
non-toxi c enul sifying agent, and a preservative, that is effective in
repelling and killing insects but is non-toxic to humans and househol d

ani mal s, and not harnful to |andscaping, particularly rose bushes and
ornanental s, indoor pla ironment. B~~ound of the Invention
Nurrer ous pesti ci de ﬁﬂ&ﬁgg%%?&ggﬁJWQ BreIMONENE e in the narket for
killing insects suc 1005 25 MAKING ANP JISING SAMEgener al | y t oxi ¢
to humaps .and_househol d animals, and harnful to plants and the environnent.
TherefoE@ﬂﬂﬂéyﬂﬂ@§&nbe adm nistered with extrene care. This is especially a
problemin the term nation of ants, cockroaches and the |i ke because they

nornal |y appear né&ae pfesest infeafien Qerfé?d’ll?'r%t%ﬁl;?& ﬂlfseg%t{&?d‘i&ciﬁgéo%ﬁﬁggg .cause
S

S
acci dental poi soning of humans and househo ani ma Lilgi de

pr oduct effeéevet & Qdnt@iilelh I i se t.he D.Li nonepe in mneral oil
petrol eum distill ates gwhﬁﬁ rray%ﬂ%araﬂlf“af’ mealybugsqwhite flieg, spidgesiites leafd nmy

cause d ts. | L ke the conpositions of the present invention,
" no emul S|5¥i| gsr’ tc?%bggggoé)pﬁlétgﬁé?“{%Eeeﬁﬁii“lﬁ)‘rﬁéﬁéﬂlia& dockpeaches] flies, whdpsatisdyr i ot
wat er . d0 8 .APR 2004 -2_ Lice infestation of humans, particularly
chi | dr effid keaddice prd mogepasticuldriytrelatespo si irisenizidah 6 msesMcH tal QRLAESHI Ci de
| i ndane. Lindane may be carcinogenic. There exists a need for a conposition

whi ch chmorangaa ntyethxiaimdirtysilit dolvest, Bwbn WIS Bl fifSi articularly
on children. U.S. Patent %ﬂ 4,0379, 168“?@*1%?1})1&6@@%;%5‘%@3%@% STIEHYEs

cont ai nihagis Bfft¢tiRne A elBeaRd kil Shsekis bl R9LNgredi ent along wth
wat er - sol ubl e surfag?antg or englchgsleﬁsgptsl,sq‘gﬂgg%ttgﬁ!‘"wgg?ﬁw&b
CONPOSi {niAMNS A od feinglad if.ok.use mai.nly as a dip to rid small aninmals of
fleas and ticks ggﬁ as gt%s'}ﬂ%g‘if’p{%’ RaiFulRileEnse hushes jand ernemestats linduoi mal s.
None of 0e ¢ nposi ti ons taught by Dotoio contain suitable anounts of

3 8‘&?{“"‘5

enul si FRTHE Y i nonene
Background_of the Invention

Numerous pesticide and insecticide products are available in the market for
killing insects such as ants. However, these products are generally toxic to humans and
household animals, and harmful to‘plants and the environment. Therefore they must be
administered with extreme care. This is especially a problem in the termination of ants,

cockroaches and the like because they normally appear near food where a careless use of
insecticides may cause accidental poisoning of humans and household animals.-

Other insecticide products containing D-Limonene disperse the D-Limonene in
mineral oil petroleum distillates which may be harmful if accidentally ingested and may cause

damage to plants. Unlike the compositions of the present invention, no emulsifier is used

because the D-Limonene is dispersed in oil and not water.




for the purpose of the present invention. None of the corgp%s‘i‘ﬁﬁtmgétaught
by Dotol o contain any surfactants or enulsifiers that were selected for
their safety. For exanple, the Kodak Laboratory Chemi cal Catalog No. S|

i ndicates that Triton X-100, which is di-scl osed as an acceptable enmulsifier
in Dotolo, is irritating to the skin and eyes. U S Patent No. 3,023,144 to

G eat house, et al Licednfestatioresf lgmidis Cpatesuiandcidnal &isdfsreaRatalni ng about
25% by wei ght D-1inonene, about | % by wei ght of p-nethyl acetophenone, and

ot her ubsmposiRRAhiYBnRGAL i t |.i tonene, up to about
7t by wei gﬁt "concent rat ed (Q:??Srtggs&g?ﬁﬁg‘feégfr'lgg%hﬁ%ﬁ?%m c.”ﬁ%g%"lfpej{ll?r Bt 210%

by weig I LGeacl da. The conpositions are used. faor topical application
on Puranee ok S5} Bhich o8 PR a0t Brad b SkHichtsaln Fevsraparars
ari si ngaé‘%&g& wounds or frominfestation by fungi, bacteria, and | arvae.

G eat ho Te®| oses that the active ingredient for the biocidal activity
of the conpositions disclosed is not D-linobnene but rather conpounds such

as p nethyl acet ofhBnRatent Nmnd, 3001168 to TRAbM didchsheIyéicidas Baifingdy.20e
products of D-linbnene. It is therefore an object ofthe present 1 nvention

t
t o over i@bRere avi MdeOISHIE i Wit Biet of priar art
pestici de conposi £ions. g0 %ﬁ%@gﬁ?@?&r}ééihglﬁgpﬁéaiﬁﬁf’éﬁ’?‘"j&%ef%é“d
present i .nVert ] provide an insecticidal caonpositjon that controls
i nsect s‘dg{t}gh 'Tgé 9gsr§{cgd1e c&&??ﬂﬁ?“%ﬁﬂ?‘@f&sé?r tifi k) as adip trid smalhpnimels dfeaf
hopper s cabgglgﬁ%%nodo ers, leaf eati ng beetl es arnd caterpillars,

~ cockr oaflfAs& Y tgdell fleasand tigks bn emalbgnimelse Nane@ftieem and whi ch
is non-toxic to humans, household ani mals and house plants. It is yet

anot her cappasisionstaugheby Detdn tortaivianitattd aineuits 0F belglsfing aeat bhd DlRthonen
conposition that is effective in controlling insects such as ants apﬁi ds,

meal y bfegshe pitpbse dflthe foeséi iflehtidH, 196ne SSRE Cmppﬁ{iéﬂs tg\%lg ?9 %&%%Sﬁ%i%gggf

eating beetles and caterpillars, cockroaches, I es,
lice byady dktaBGnishs iLch is non-toxic.to. humans, househol d ani mal s
and hougé) plants. | {é}qugﬁgﬁ%\{ﬂ te‘?'ergﬁflgﬁtledg‘?r this safets o Fier x3mplf, thanKedakor ovi de
a safe E&%’ effe&éi Ve t(fagzﬁt t _for lice infestation of a human. It is
anot her “$1P#HREf CBpTseCatalon No- §i indigatesithatebniton -1 @0, priveli walissvsecaeat i ci dal
conposition that contains an insecticide nmade froma natural substance that
i s par t255£Ptablg crmdsifier dn Botede, iniminating té thel skivdelagyesg, particularly rose
bushes and ornanental s, indoor plants
U.S. Patent No. 3,023,144 to Greathouse, et al., discloses germicides and

fungicides containing about 25% by weight D-limonene, about 1% by weight of p-methyl

acetophenone, and other unsaturated hydrocarbon cleavage products of D-limonene, up to

about 7% by weight concentrated citrus oit foots and from 0.25% up to about 10% by weight

salicylic acid. The compositions are used for topical application on humans and animals to

‘control infections of skin and external organs arising from wounds or from infestation by

fungi, bacteria, and larvae. Greathouse discloses that the active ingredient for the biocidal

activity of the compositions disclosed is not D-limonene but rather compounds such as p-

methyl acetophenone, and other unsaturated hydrocarbon cleavage products of D-limonene.

It is therefore an object of the present invention to overcome the various

drawbacks associated with the use of prior art pesticide compositions.



or the environnent. It is yet another further object of the present
invem on to provide an insecticidal conposition that conteﬁBsA | 2ggpnene, a
non-toxi c enul sifying agent, a preservative, and a non-toxic hydrophilic
solvent. It is yet another further object of the present invention to
provi de an insecticidal conmposition that contains D-linpbnene, a non-toxic
enul sifying agent, a preservative, and-Water and is suitable for
application as a sl}gray.. 8 aPR 200 -4 ~nmary the Invention In accordance
w th the present ilhiseampthenpbjectsefaha priestal imvengsiol jréide anthsdBLiagds of making
and of using such conpositions are disclosed. A new and novel 1 nsecticidal
conposi tdomposisinn et BEE R OsstsE | Ifld asubst ance of

sueh b gni gl lln&lalg :ng.{ WIBE}? iﬂrlﬁghsé)

D-linonene as a major ingredient of the'lnsect T Euieshe

obt ai nede I ONeof. ci.trus els of orange, |enpn, |ine,

gr apef r ui {mg%é%ﬁg%ﬁﬁ(?&ggh% a%%)at'lnﬁé)eg%sraﬁgf:?%%ﬁ"(‘f%tr‘r'oﬁlﬁﬁﬁ‘ﬁieh fhes, waggs, as 90%
D-li nongne. Thﬁeéroc%ss‘a%ﬂ_erefore provi des a val uabl e use of what woul d

ot her wi &% &% gadJice by renetlng them.sand whigh is monftoxinto bumansphagdeinds atigghni cal
grades of D-linonene of higher purity, i. e., fromabout 95%to about 96%
D- | i noneAtd hRYse planss. easant citrus scent. It can be suitably used in any
living environnment. An insecticidal conposition according to the present

i nvention can be foisiyel aionibrioiedbmtle BRsaEnio] bl MRAFARLSHED) i ent to
ent, a

provi de insect control, a non-toxic hydrophilic so R of a

non-t oXicg iSh fryl t. icient to solubilize.the D linonene in the
non-t oxi cn%%{rl?)%ﬂﬁ {g%ﬂg‘% vélr]]'? #ﬁtk!r%ﬂ%ggg?tf Elilcg'aﬁs agb‘rrﬁﬁg‘issb msalybugsvehiteg to t he
present 4 v&g{é% can e formul ated by using between about 1% to about 20%
by wei gh M e SoPBYt. fabbrasterners. deaf satinscdeetletmdiptengillght of a
non-toxi ¢ enul sifying agent, such as Al kamuls El, 620, between about 0.01%
to aboutcc’@l%b‘ibe&ég"éht"aw, bodyrasd dieachticevtey, killing thdne, dad vetieias Gbn-foxify t OXi C
hydrophilic solvent. A preferred concentration range is between | %to
about 1b9mbys, heusghold ahiniald induReBeplakgt Ween about 5% to about 15% by wei ght
of a non-toxic enulsifying agent, such as Al kanuls E. 1, 620, between about

0.01% to about 1%y af&h&Ubict ofHTEEEhYRAbdnYiSh 18DV safe and effective

treatment for lice infestation of a human,

It is another further object of the present invention to provide an insecticidal
composition that contains an insecticide made from a natural substance that is part of and
therefore not harmful to landscaping, particularly rose bushes and ornamentals, indoor plants
or the environment.

It is yet another further object of the present mvention to provide an
insecticidal composition that contains D-limonene, a non-toxic emulsifying agent, a
preservative, and a non-toxic hydrophilic solvent.

It is yet another further object of the present invention to provide an
insecticidal composition that contains D-limonene, a non-toxic emulsifying agent, a

preservative, and water and is suitable for application as a spray..



bal ance of water. 0 8 APR 2004 -s The present invention ﬂ&ngﬁaches a
nmet hod of using an insecticidal conposition by applying such conposition
by) for exanple, spraying either directly on insects, such as ants, or in
areas where insects, such as ants) fregquently appear. The non-toxic

i nsecticidal conposition has a pleasant citrus scent and is suitable for
use in éh¥ﬂﬂmmﬂgghuuhnmmnnnpnt. It was further discovered that when the
"present invention is applied to solid surfaces and left to remain there,

the residual effedhaedoridfifRe WISERE bidsddl; ition.wll |ast for a period
of time effectively keeping i nsec?s ,sg@d%‘ﬁgggﬁzirl\ UG SYmP YRS HRd:  eat ed

area. T inventi-on al sg teaches a nefhod of applying the present
i nsect i ??eé}g(ﬁ?gmos%t%ﬁgﬁfgﬁln%w%‘scé’%woﬁ? argidssloset-nanent al pl ant to
control insects. The present invention also teaches a nethod of using an
i nsecticidal conpdsPeY 8k pevehmsecticidehermpqsition can bemage bfiukelsEihe nhifrARt ed
with lice, particularly head lice. Detailed Description of Prefg~i~

Enbodi mefEurTTRE:subsanemof DAinantehens & a1jdpengradiant ARt nitib | bZﬁrHQnﬁt?Q% b
natural ly occurring substance D-linonene. D-|inonene, otherw se RO °8s

orange bbuinee frensteam ERirkition bt Clinf¥eebY ! ! ahexene .or
4-i sopropenyl - 1- net hyl cycloohexene hgné ogB%ﬁ %/ﬁl%%ﬁr}fgxg}engqage tgnd3 g 4

nmol ecul g§ i 6 nd contains 88.1% C and 11.8% H by weight. It
occurs i nrgéyg?l?%?gé{ﬁ%rEexaa?mgqqsé’fm ﬁ%’%?’i"c?ﬁl 35 S0 Brlimonspe| Fhenprocessange,

i me, Ol g«%fruit .émd %ﬁr nmot. The D-formof linonene is a liquid having a
. boi | i ng %q?ﬁep&?‘“ CPet YaluaRt e ewbatouonld gthwowise be a sastelpeod e REstiliadidn of
obt ai neq from Lykes Pasco Packi ng Conpany (bade City) Florida) or Florida

Cheni cathecifpeasices takimicil grades of Deimathe ofighG YRGSk b @ Mout B8spresent
invention allow a user to provide insect control i'n interior and exterior

set t | ngahout BE%C D-invneRd hasapleAshiuseus @B i Bg 13Ngloy;

1l.<1islr#ii r;_ﬁ il.nsects, such
that | ess insects are alive or present I1n a given ar ea"tiah ARy vng

conposi édvadamedt t he present invention had not been applied in the area. 0
0 aPR zaa4 -6 Wiile not limting the invention by any particular theory, it
is believed that {he D-li.ppnene acts to soften the waxy coating on the
exoskel eton of in é‘fs§c%‘5}?f3ﬂ’é‘?%9°‘b%ﬁ§§€bn8mhsaquanéntremianicmgbéo clog the
extern i nsect respiratory organs, known as spiracles. The cl ogged

spi r acl 9EMHIAtEd by dss antamauint of B)-liinpyerefsufffvient RS RoVide nselt @nfroR ASHHAS;c
anounts of oxygen, ’

drophilic solvent, an amount of a non-toxic emulsifying agent sufficient to solubilize the D-

limonene in the non-toxic hydrophilic solvent.

An insecticidal composition according to the present invention can be
formulated by using between about 1% to about 20% by weight of D-limonene, between
about 1% to about 25% by weight of a non-toxic emulsifying agent, such as Alkamuls EL620,

between about 0.01% to about 5% by weight of a preservative, and the balance of a non-toxic

hydrophilic solvent.
A preferred concentration range is between 1% to about 10% by weight of D-
limonene, between about 5% to about 15% by weight of a non-toxic emulsifying agent, such

as Alkamuls EL620, between about 0.01% to about 1% by weight of a preservative, and the

balance of water.



ultimately resulting in the death of the insect. This inv i i
therefore al so suitable against other pests, besides i nse@'z‘i,m‘uiﬁ% woul d

be susceptible to the external effects set forth above. An enul sifying
agent is necessary to disperse the D-linbnene evenly in a non toxic
hydrophilic sol vent, such as water. O her non-toxic hydrophilic solvents,
for exanple) ethanol, dilute acetic acidd solutions, and the |ike can be
suitably used. It s discovered that a suitable emulsifying agent should
be a non-toxic tyB‘ggﬂﬁﬁ‘ﬁmdg"%mp@ﬁyﬁtehmayﬁeataenbtmbﬂmi@ dn infREcRNCH

enul si féj)ng agent is available commercially under the trade nane of

Al kamul §OBPSHT hyappRimgRi1cReuhpos &by, Ifbr dx Nadr@X it $ o 3 s, househol d
ani mal s and house plants and ilngndscap)i( ng aﬁgﬁ\%’ fi{r%fé%e%lgeaggrgg%wwe%e

i rritat suoh as@mf3esr i ARHS Wiead ihyec?sYQﬁéhgaglaﬁtse 4}%%3{13?/ %}8,%669-?%} s that are

non-toxi ¢ such as pol yoxyet hyi enésor bi t ans notriicas or

Si gma Chggiiesd akso be. suitably used for the present invention.
In a preferreh1 e%o%@@gp 847 SR BSANE ks swtablerfonbsminlappiieinguch as
Tween 80 may be Lised. In general, the enulsifying agent should be present
in an aﬁ%vﬁrr‘?%hngﬁﬁﬂﬁ’?%ﬁ%“mbdﬁsm@d thitewipn thepressme imehtidd B abplidd¥e g§- t OXi C
hydr ophi lic S:;g?jld\éspef?t' When a pol yet hoxyl ated castor oil is used, it should
cont ai nSuaees tqpreimait thevey tirtriesidudl effed e ffe ihdeeudidi solyple. in a
non-toxi ¢ hydrophilic solvent when the enul siefyi né%e"%?gmaw&?ﬁﬁt foR
amount aperibdsefitiesTREVAY Reepidk Q5 rovi de ‘a.reasonabl e shelf life to
_the insecticidal conposi j't(i Oer%rfk | tézi&gs'lp)c?le & ’b"‘fvéaytafﬁ(gf’t wratedargat i ve be

added to the conppgd 4/ . ne.such suitable preservative is 0 ~ APR 200
-7_ sodi um benzoat e %’?ﬁ%&%”g UGN A (5RThes @ methodraf applyingrthe p@senerinsecticidal
comer c&oqé oniia}l/ai | abl emgileservati ves used for preserving food, as would be
known to tHIGEEM S a5P biish\or okier priamentad plant to comyoldhstsbe suitably used. A
novel insecticidal conposition which may be suitable for application as a
spray can be for rﬂ:healfe%tnwnwntbmtalmeadhb@mtneﬂl%dtcﬁu?ih?'dL'x?sgjf/ Byay i ght  of
D-tinonene, between about 1 %to about 25% by wei gh of1 %arrul s EL620 (a
non- t oxdompesitibs td yeahuapas) tphrtidaRlr M2k 9 . 00,4 0 about 5% by wei ght of
a preservative, and the balance o vvater’.h%ag%%t%glfﬁm%‘galgyo%éélF?-i on
cont ai Beth@dd'DefR riveidtof Prafo 0% by wei ght of D-1inonene) between
about 5% to about 1 S ?ﬁch %Mb Y88l s EL630, between about 0.01%to

about 1. 0% by Weiﬁ,@'f of a preservativye, and the bal ance of water.
present invention can be formulated by utilizing the naturally occurring

substance D-limonene. D-limonene, otherwise known as orange limonene or 1-methyl-4-(1

methylethenyl) cyclohexene or 4-tsopropenyl-1-methyl cyclohexene has a chemical formuia of

CioH,6, 2 molecular weight of 136.2, and contains 88.1% C and 11.8% H by weight. It occurs
in various ethereal oils, particularly in oils of lemon, orange, lime, grapefruit and bergamot.
The D-form of limonene is a liquid having a boiling point of 175.5-176 degrees centigrade. It
can be comerdﬂly obtained from Lykes Pasco Packing Company (Dade City, Florida) or
Florida Chemical Company (Lake Alfred, Florida).

The compositions of the present invention allow a user to provide insect

control in interior and exterior settings. Insect control can include repeiling and/or killing

. insects, such that less insects are alive or present in a given area than if the compositions of the

present invention had not been applied in the area.



A specific exanple of the present invention is nade of al:fbﬁtABR by vei ght
of D-linonene, about 10% by wei ght of Ai kanmuls EL620 (pol yet hoxyl ated
caster oil), about 0.1 % by wei ght of sodium benzoate, and the bal ance of
wat er. The insecticidal conposition nmage by the above specific fornulation
has a white, opalescent color. Its physical state is a liquid at 25 degrees

Cent i grade and hasWaileinbr lirsiting i i@¢ion b Bcfld i1 | Ot bet wee
99- 100 degrees Centigrade and a speci ?Iilcyallr%g\ﬁl?ty g’;MSE’%?Eggg?%"H’?‘%‘ F"ttT‘Fs

sol ubl eD-mvadrRlacRte sbAsh & f.8:.1. T flash point of the insecticidal
conposition is greater fhan 685385%%@51] tgﬁ’t“?%?lﬁbdg{mﬂ?seﬁ%?sanﬁthﬁ’%&!’cﬁs’mﬁ%s of

1. 97 centlpal {.. 8 degr ees ntigrade. The insecticidal conposition
fornul agﬁeeld98 gg’?:%dr |aﬁl§g E%clf’ﬁgheper’%%‘@ INSECHIEFRITAERTY i0§8 S nkrtcowi a5 spiradlesTelise and

househol d anj mal s such _as dogs, cats, rabbits, etc. It can be used near
food wi FR88Ed spiFpcigs Mgkrfere ith dhe abilitn af therinsert wostitala mﬂﬁuaw&rﬁ&ﬂitﬁgfo%e,\‘yi | |
not harm | andscapi ng foliage or indoor plants. It |eaves a pl easan

Ci t 1 us- hitimatelyrpishitingiirc theideathasf 1B5) i8gki. Ofl_ﬁ?%rﬁer?t%bninigﬁ%é‘%%%%?d}tl%&%%%ﬁ% s

made of mainly naturally occurring nmaterial)

har nf ul other pes, BBMHdsRIERRL ny unwanted pollution. It is
al so conpl e?el y bi oc?egr adh‘gﬁigg Wgﬁbﬁéceﬁg\&%ﬁo ?y%ﬁ?ﬁ\ﬁ%n‘%%mééh@é@ﬁbpm is

used indoors as a,spray..it shoul d be sprayed preferably from about 6 to
about 8 inches awaA?/’ %Wgﬁ?tr‘éﬁqe?aﬂ’nmi spsgsedhe Dlimarengrevenly ara nom-i nsect
trails suct}} S ?é]% trails to the source of the 1nsects such as ants and
spr ay ed it EreRRLcsOv e such asswasers Qther nompioxinl HydrdgHilicesblvintshigh elhhipees of
contact with the novel insecticidal conpositions. The insecticidal

conposi gthanel,cliluteracetis edd solutibs, bild MeiliRE cai/bd AK@BIy Ued BULLJi: s
counter tops and in food preparation areas. For glut 8oor qtéssgc!&tgﬁér%&%a%a

i nsect i siitdbie epRISRHHR R Bbyilkiibe aHofiSGAE r,;yﬁzvsﬁgﬁ 550{‘-::5@%‘1’1'9%12@ eapp| ied at the

perimeter of a building such as a I NSEC fasier etht

trails, ot sdASBlisiESt such.as ant nests and at doors, cracks, and w ndow
frames where inseé@gﬁ, a?ﬁ% ’Eg‘ém]gﬁ‘%owr%@éﬁng?’h@%{ﬁdpamgpf Alkaghdsl d be

applie il visibly wet. It will provide lasting repellent qualities.
Appl i Cg%#%%% m nE%@E’@H‘E Cpndicis mprtera¢ tockormans; housabold aniprats edateye ef f ect ed
by spraying ofthe insecticidal conpositions by conventional spray apparatus

such adlats sablandseapingand will agtensseakih drhge irriktionHOYMYEEomABREaIF 43P MY
al so be effected by any neans of

emulsifying agents that are non-toxic such as polyoxyethylenesorbitans supplied by ICI

Americas or Sigma Chemical Company may also be suitably used for the present invention. In

a preferred embodiment a polyoxyethylenesorbitan monooleate such as Tween 80 may be

used.

In general, the emulsifying agent should be present in an amount sufficient to
render the D-limonene soluble in the non-toxic hydrophilic solvent. When a polyethoxylated
castor o1l is used, it should contain sufficient polyethoxylation to render the D-limonene
soluble in .Ti non-toxic hydrophilic solvent when the emulsifying agent is used in an amount as
disclosed herein,

In order to provide a reasonable shelf.life to the insecticidal compositions, it is

preferable that a preservative be added to the composition. One such suitable preservative is



contacting surfaces to be treated, for exanple, with a brLﬂsgrg@an ?as been
di pped in the insecticidal conpositions. Because the novel t'a dal
conpositions are non-toxic, they can also be applied with a human hand.
When the novel insecticidal conposition is used to treat humans infected
with lice, it should be applied to the infected area, such as the scal p and
left on for about 5 nminutes after whicH-it may be rinsed and preferably

shanpooed :0f f i this.nvent.li has been described in an illustrative
manner , ‘é‘l&tnﬁs bgﬂ%/%kéogowg&ﬂ& BIBHI’E' ‘ﬁgft' Piggs, sy (thes| comynarsially awilable ended to be

in the nature.of words of description n s APR 200 -9 rather than of

i i t at PERTVEUYSSHEFhOF eresomingdood @s wonithbé larovher thesofdsiakiy e ihnd £ s of
a preferred enbodi ment thereof, it is to be appreciated that those ski’lled
in the @may algolbe spisghihdsedappl y t hese teachings to other possible variations
of the invention. The enbodi nents of the invention in which an excl usive

Mhat 15 ol ai e | o AT et SRR SaeT M o el ererebsmionanng an

What is clainmed is: A food grade rnsec

anount i ffj,cient to provide insect control, a non-toxic,
f ood gr %I;of gpﬁé/dd%ﬁ?@?%g %{%ﬁ??e“a’%%%rw apput 208 hy weight pf Delotorgne,de
emul si f¥%u% agﬁ)nt sufficient to solubilize said D-linonene in said
non- t oxPEVCERERPUG | Zfe abput B3 by insight lof Aiitamubd BE 60 (atoR-1621 ehNiffing

enul sifying agent is pol yethoxyl ated castor oil or

pol yoxyegeayh berwesmativiut 8101%2to abbet 5%I8GLishdTa FORRAFL i ding to
.claim1l wherein said anount of D-1i m)neng i sabpgt vveerﬁ‘ %baggttﬁﬁﬁ/?%"geg out 20%

b i SAl = I |.si fyi t ] bout 1%
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in an t t098% .t O t 55% by weight. 3. The insecticidal
DHASnchE D g P g‘ﬂc /glﬁﬁ?bfuf Egi‘}%v"%hﬁlﬁ%}kﬁgméﬁléﬁﬁuhﬂtweén about

conposi tion according
preservahi sufficient to extend the effectiveness of said insecticidal

conposi 'm)%.etofgo"'f‘hleéﬁ%é’éﬁlmioﬁamf@eﬁpbw,tahd\meatmﬁamdbﬁgateﬁ claim 3 wherein
sai d anount of preservative is between about 0.01%to about 5% by weight.

A specific example of the present invention is made of about 5.8% by weight

of D-limonene, about 10% by weight of Alkamuls EL620 (polyethoxylated caster oil), about

0.1% by weight of sodium benzoate, and the balance of water.

The insecticidal composition made by the above specific formulation has a
white, opalescent color. Its physical state is a liquid at 25 degrees Centigrade and has a citrus-
like odor. Ithasa boiling point between 99-100 degrees Centigrade and a specific gravity of
0.9753 gm/ml. It is soluble in water and has a pH of 6.1. The flash point of the insecticidal
composition is greater than 60 degrees Centigrade. It has a viscosity of 1.97 centipoise at
37.8 degrees Centigrade.

The insecticidal composition formulated according to the present invention is
non-toxic to humans and household animals such as dogs, cats, rabbits, etc. It can be used
near food without any danger of contamination or accidental poisoning. It will not harm
landscaping foliage or indoor plants. It leaves a pleasant citrus-like smell which is not

objectionable to most people. Since it is made of mainly naturally occurring material, it is not



5. The insecticidal conposition according to claiml wher@ﬂnAEBi mﬁﬁon-toxi o
emul si fying agent is a polyethoxylated castor oil. 6. The insecticidal
conposition according to claim 1l wherein said non-toxic emrulsifying agent
is a pol yoxyethyl enesorbitan fatty aci éB-ester. 7. The insecticidal

Conposi tli1 on ?%:] rding to claim| wherein said non-toxic hydrophilic solvent
i s wat eriangfu CieRLERTReH ard dessmebsausk eny ameamed polhtionc 164 Als3 cwhBletyp Sai d
preservative is a food preservative. 9. The insecticidal conposition

accor di ridodegragablem 1 whi ch controls at |east one insect selected fromthe
group consi sting of ants, aphids, nealy bugs, white flies, spider mtes,

| eaf hoppers, cabbagen 1heBGLSy I -beet | es. and caterpil| ars,
cockroaches, flies, wasps, bodsﬁl:tﬁé:aé%gﬁggﬂtelaralsluls?:(g'.n%ooﬁaﬁaé Yol should bg

10. The g e osjtion acgarding to claiml wherein said

i nsect i CS?EAZF&E%%%F ?’gln 8?*6%&9&19% dB&SF Away fpe andedireqtip on insests suchlasut  10%
by wei ght, of D-]inonepe, between about 5% to about 15% by wei ght of a

non- t oxi‘CSeLPRINESAL Hglngichas artdrails towhersoatuewf tBeivstans alehids arth ¥nd¥prifdght of
a non-toxic hg‘gr ophilic solvent. 11. The insecticidal conposition according

to clai mndl Geblyrweti brgpectb aret typic il MlledWwRitBi tmifhitePof ESRAE Wath tﬁpg&;&l 10% by
wei ght of pol yet hoxyl ated castor oil, about 0.1% by wei ght of sodi um
benzoat égseetividab bétipositfors, % by wei ght of water. 12. The nethod of neking an
i nsecticidal composition conprising the step of conbining an anount of

D-1i nmonene sufficignt. LQ.provi de i.nsect .control with a non-toxic
ﬁm"%&‘a%{"’gﬁ%'ﬂﬁ?m&" canhsiised on ghedterior pyrfases ingenilding

hydr ophi li ¢ sol vent an
sufficient to solubilize D-linobnene in said non-toxic hydrophilic solvent,
wher ei n S4fh asegprter 1085 @bt infpad preparasion aggaad Eor oimdoer uses thednseoticidapXi C

enul sifying agent is pol yethoxylated caster oil or

pol y- ox FePRgsiEeneefshe present ifventidinshourkt foghptitd 61 i HedRed BP4 bSik & tep of
conmbining 1 %to 20 % by weight of D Ii noprlfene, 1rp§A)t8 25 %bglgl%%%ﬁtaigf

sai d nohemepit insecattaill Sidh @ ADRRs, %Pﬂﬁe%z ngs?ﬁ gf‘g&gﬁ%’é’g?%? Y‘ﬁd %'%PO‘C saj d

non-toxi ¢ hydrophilic solvent. 14. The net By Fa8&$d
sol vent ghdwib®! f- : . d.,of claim13 wherein said ingredients are
conbined with 0.0 %‘Y%’%‘%%g%}} ‘bﬁﬂ“‘%‘r’abée?ﬁ’%g’éﬂv&#%eh shguld kempplirsld of

control [.IRQ.:JNSect s, coppri sj the step of applying the insecticidal
conposi H@%ﬁgg’?%ﬁe j Tl ?Vﬁ?gg%ééﬁ%nﬂuﬁmﬁqe goup consisting of an

insect, an insect trail, an insect nest, a building surface, a building
peri meter and a pfgplication of the present insecticidal compositions is preferably effected by

spraying of the insecticidal compositions by conventional spray apparatus such as aerosol cans
bug sprayers and the like. However, application may also be effected by any means of
contacting surfaces to be treated, for example, with a brush which has been dipped in the
insecticidal compositions. Because the novel insecticidal compositions are non-toxic, they can
also be applied with a human hand. | |

When the novel insecticidal composition is used to treat humans infected with
lice, it should be applied to the infected area, such as the scalp and left on for about 5 minutes
after whicﬁ it may be rinsed and preferably shampooed off.

While this invention has been described in an illustrative manner, it should be

understood that the terminology used is intended to be in the nature of words of description



17.- The nethod of claim 16 wherein said insects to be cont@@ APR 2084 on
plants. 18. The nethod of claim 17 wherein said plants are selected from

t he group consisting of rose bushes and ornanental s. p 8 APR 200 - 12

19. The method of controlling insects according to claim 16 wherein said

i nsecticidal conposition preferably conprises between about 1% to about 10%
by wei ght DI inonene, between about 5%t about 15% by wei ght of a non-toxic
enul si fx%mgrt%%ﬁn{. bet we about 0.01% to about 1% by weight of a
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hydrophilic solvent. 20. Use of the conposition of claim1 for the

pr epar atPFeTest crabagimens dhemmef, itris torteatppestated thi G8sd HIRALA B2 are WHEL laff 52! d
conposition is allowed to remain on the infected area for a perio tinme
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to about,; 1 % Db i ght a preservative, and between about 93.99%to about

74% by ﬁ%ﬁﬂ%ﬁgﬁmﬂ&ﬁf&kﬁs& hydrophilic solvent. 22. The use of the

conposition as clainmed in claim 20, wherein said insecticidal conposition

preferably conprises between about 5.8% by wei ght of D-linonene, about 10%

by wei ght of pol yethoxylated castor oil, about 0.1% by wei ght of sodium

benzoate, and about 84.1% by wei ght of water. .AUv. A A2 . A Af8Y. Af 8. AU
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10%&' ()-,,:-L---3. . dYN® insecticidal composition according to claim 1 further comprising an amount of

preservative sufficient to extend the effectiveness of said insecticidal composition.

4. The insecticidal composition according to claim 3 wherein said amount of preservative

is between about 0.01% to about 5% by weight.

5. The insecticidal composition according to claim 1 wherein said non-toxic emulsifying

agent is a polyethoxylated castor oil.

6. The insecticidal composition according to claim 1 wherein said non-toxic emulsifying

agent is a polyoxyethylenesorbitan fatty acid ester.

- T The insecticidal composition according to claim ! wherein said non-toxic hydrophilic
solvent is water.
8. The insecticidal composition according to claim 3 wherein said
preservative is a food preservative,
9. The insecticidal composition according to claim 1 which controls at least one
insect selected from the group consisting of ants, aphids, mealy bugs, white flies, spider mites, leaf
hoppers, cabbage loopers, leaf eating beetles and caterpillars, cockroaches, flies, wasps, body lice

and head lice.
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110% & ()-10% & ()- y10%8 &seoticidld UBpdsition according to claim 2 comprising about 5.8% by
weight of D-limonene, about 10% by weight of polyethoxylated castor oil, about 0.1% by weight of
sodium benzoate, and about 84.1% by weight of water.

12. The method of making an insecticidal composition comprising the step of combining
an amount of D-limonene sufficient to provide insect control with 2 non-toxic hydrophilic solvent and an
amount of a non-toxic emulsifying agent sufficient to solubilize D-limonene in said non-toxic hydrophilic
solvent, wherein all said ingredients are food-grade, wherein said non-toxic emulsifying agent is
polyethoxylated caster oil or poly-oxyethylenesorbitan.

13. The method of claim 12 comprising the step of combining 1 % to 20 % by weight of D-
limonene, 1 % to 25 % by weight of said non-toxic emulsifying agent and 97.99 % to 50% by weight of said
non-toxic hydrophilic solvent.

14. The method of claim 13 wherein said solvent is water.

15. The method of claim 13 wherein said ingredients are combined with 0.01 % to 5 % by
weight of a preservative,

16. A method of controlling insects comprising the step of applying the insecticidal
composition of claim 1 to one selected from the group consisting of an insect, an insect trail, an insect nest, a
building surface, a building perimeter and a plant.

17. The method of claim 16 wherein said insects to be controlled are on plants.

18. The method of claim 17 wherein said plants are selected from the group consisting of

rose bushes and ornamentals.
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21. The use of the composition as claimed in claim 20, wherein said insecticidal
composition preferably comp;ises between about 1% to about 10% by weight of D-limonene,
between about 5% to about 15% by weight of a non-toxic emulsifying agent, between about 0.01%
to about 1% by weight of a preservative, and between about 93.99% to about 74% by weight of a
non-toxic hydrophilic solvent.

22. The use of the composition as claimed in claim 20, wherein said insecticidal
composition preferably comprises between about 5.8% by weight of D-limonene, about 10% by
weight of polyethoxylated castor oil, about 0.1% by weight of sodium benzoate, and about 84.1% by

weight of water.



