WD 2012/ 018250PCT/ MY2011/ 000181 1 METHOD FOR REPELLI NG AND/ OR
CONTROLLI NG PESTS FIELD OF THE I NVENTION  The present invention relates to
nmet hods awo 2bovarsdsat i ons for repelling and/ or 5control | POE/MERIE)00181
particularly for repelling arthropods such as nosquitoes, flies, termtes,
bed bugs, bed mtes, dust mtes and ticks. BACKGROUND TO THE | NVENTI ON
Pests, such as nosquitoes, flies, mtes and ticks are known to be a

nui sance to 10 manki nd. Most of themfare di sease carriers and pose
significant problens for man in both the economic and health care sectors.
Accordingly, to kill, repel and/or control pests, insecticides or
repellents are used in areas mhere the presence of these pests is not
desired. However, | AN RS epel l ents
general ly include me i ngre I enthlﬁ%hl C mgfgbtng*m C tlg%?ﬁ ?he t ar get
pests and to the user 15especially if the insecticides and repellents are
used in reIFéELQQﬁ/TldBMVﬁUEKMM ronments and delivered as aerosol sprays.
US 7,288,573 and US 6,437,001 both disclose the use of |less toxic

I nsecti ci dgge ?{terlnveh{?& &bl 'f'éét 'tcyerﬂgt‘ﬁﬁdé)f ﬁdh?&ﬁdléiﬁﬁgtfof;'r‘ésélhﬁgﬁ and/or
k||||ng/repell ng pests 1s greatly conprom sed wt reduction in the

t oxi ci t§ ofcontiellingnestsi cparienlaryo fos r,eps ing 138 rgpeds (§§§*§ Qﬁ Hegsapitegs, cfbﬁibatl ng
conpositio t base ingredient which is
added to o?ﬁ"ﬁ@ge%ﬂ@geﬁﬁwgggc%gﬁﬁ%fénfﬁcﬁ as 2- undecanone and

N, N- di et hyl - net a- tol uam de SDEET However, the use of soy nethyl ester

i ncreases tBACKGRQUND TO THEINKENEIQN,| ation thus |initing the duration of
the effectiveness of the insecticide. 25There is thus a need to provide an

i nsecti ci d@’e’é&d/é%h rPfldsitoes N fles! ﬁu@@pﬁm fokdf aRy Rﬂé\ﬁh @ bR ﬁahﬁganbenel ling
effects, with reduced toxicity to the user, and which has

pr o on
resi defBe doamiinde Mashof tesraisr diseasel “yaf%ﬁfﬁlalnﬂtﬂoée sm'@am P']° ? awsyiof maq ig

smal | er quapiy tne éorloRi€ aht HedRR c@ﬁ&gé&@rrsyAE&rainw W%Ils?éﬂél A8RY lcoAol
effect. WD 2012/ 018250PCT/ My2011/ 000181 nunber | andi ngs and b| tes of

pests nay H1€§6, insecticides ot repalianty ape usest 'E(ﬂ“FQﬁ}ghQIPé’é%E%e“ RestsrisE

| NVENTI ON %o?ﬁ@sn%@%evbﬁ%mm&&awQﬁﬁ@él@&néé&ci&é@@n@l& répeleRts rdll’Q
particul ar provides a novel feective corrgom tion and mnet ho hat “may

be used i n iRAE BEYG |aamdeﬁnt§:mmqho¢ne| togicalo both dhe Jargep pestsendeta f'\?eP?F’

Accor di1Bg tepacifily ifthe ¥R fitides &R ROERMNS are)s8A i RilatRER \dofififePeriVitbhaentaf
repel l'ing and/ or ‘controlling at |east one pest, the nethod conprising

cont act i ng 3ad delivared g5 @8e05B) ERYS- 10articl e and/or locus with a conposition
conprising: (i) 2-undecanone, 2-tridecanone or a mxture thereof; and (ii)

nﬁem pl ant ,yParisesvd ahd ax$ 5@&37 bdre et disclose ftﬁ@msbdbm@s*s Cto)aaqumlcuaé@ect
t he pr esent i nvent| on Qvli des (0] (O] th or
control | i ndiWeveea8e ‘?fF?ét'Yfé?lss ‘%HB%%I‘H?SE‘I’Q’ %n'"clﬁ'h‘ﬁgf rep %‘5‘% peS%s is greatly

compromised with the reduction in the toxicity of the insecticides.

20 US 7,531,188 discloses other pest combating compositions containing soy methyl ester
as a base ingredient which is added to other pest repelling compounds, such as 2-
undecanone and N,N-diethyl-meta- toluamide (DEET). However, the use of soy methyl
ester increases the volatility of the formulation thus limiting the duration of the

effectiveness of the insecticide.

25 There is thus a need to provide an insecticide and/or repellent that is capable of
providing greater repelling effects, with reduced toxicity to the user, and which has
prolonged residence compared to those presently available. This will result in a smaller

quantity of insecticides necessary to give the same repelling effect.

Effective repellents are also needed to reduce the spread of infectious diseases which
30 are spread by pests. An insecticide and/or repellent that prevents or reduces the



(1) 2-undecanone, 2-tridecanone or a mxture thereof; and (ii) neem pl ant,
part and/or extract thereof. The conbi nation of the two conpounds in

t he conposD22oisEy result in a prol onged 20resi dence tipeg/MY201henoasat i ve
conmpounds, thus effectively killing and/or repelling pests. BRI EF

DESCRI PTI ON OF THE FI GURES Figure 1 is a graph show ng the nean

percent age repell ence of Mustique EGX-101(r) (2-undecanone) conpared to 2%
Neem oi | agai nst Aedes aegypti nobsquizoes at (a) 60 25 seconds, (b) 90
seconds and (c) 120 seconds exposure tinme. WD 2012/018250PCT/ My2011/000181
3 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS  Bi bl i ographic
references nentioned in the present specification are for conveni ence
listed in for - [ r :

exanpl cs. TAEERi<h hdfas 8R s & FERRHA, A RIEE B SphEad B ipcldlf

i ncor por at elibeyes.ef erence. Definitions The terns "a" and "an" are used
herein to refer to one or to nore than one (i.e. at |east 10one) of the
gramat i calg iRmaRY 6F THEEINVENTSOR: BY way of exanple, "an el ement” neans
one element or nore than one elenent. The term"article" includes but is
not limted to apparel or garnments, belts, collars, products made of

pol yrer 8, (Téwet presentdnventigntadgiessgarthe grokiema abere, and 4 Pagisulas Proxidrs a
articles b | 65 r epe term
"chem cal %P?t Xm& lrﬂé g?(zdr\llg ?(ﬁ)ﬁ%{fgf&g]e%%@ to wﬁ]laghrf‘?%l)I gﬁggstegn@e}%pgmﬂ%gﬁ%lﬁﬁed or
unm xed W tchniéﬁlgﬁgaﬁéﬁﬁé onepestiaffectivele t erm "conpri sing” is herein defined
as "including principally, but not necessarily solely". Further, the term

"conpri si NQ\echididg tBe Mt SNPRLL, G preseMatveiYioh BRoviRS TPMefHol | df febdlmgtdMiigir t as
i ncludi ng "consi st n%ég{' The variations of the word "conprising”, such as

20" conpr i s&€oNERING ab ane pesth firemetiodecqmniisinggrantacting & 'east ensubierhe

term " qgnt ripkdid BS/BASESS witreh BbMpbSitidGorhSiiHgat | on or managenent of a pest,
usual |y because it is perceived to be detrinmental to a person's health, the

ecol ogy or the economy. In particular, controlling a species of pests
refers to maint 4V grq@egq{pne, 2-tridecanone or a mixture theréof; an

(i) neem plant, part and/or extract thereof.

According to another aspect, the present invention provides a composition for repelling
15 and/or controlling at least one pest, the composition comprising:
(i) 2-undecanone, 2-tridecanone or a mixture thereof; and
(il) neem plant, part and/or extract thereof.

The combination of the two compounds in the composition may result in a prolonged
20 residence time of the active compounds, thus effectively killing and/or repelling pests.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graph showing the mean percentage repellence of Moustique EGX-101®
(2-undecanone) compared to 2% Neem oil against Aedes aegypti mosquitoes at (a) 60
25 seconds, (b) 90 seconds and (c) 120 seconds exposure time.

Figure 2 is an illustration of a cage with two compartments divided by a Perspex
pattition in the middle used in as shown in the SIRIM protocol in the Example.



25popul ation of the species of pests at a level that is not detrinental to
a person's health, the ecology or the econony. The term "extract" refers
to any cowpaorediiszsonposition or nmaterial which is extraecemMYwonvond or
nore plants or portion(s) thereof. For exanple, neemextract refers to any
30conmpound, conposition or material extracted fromat |east one neem | eaf,
seed, stem WD 2012/018250PCT/ My2011/000181 4 bark, root, flower, fruit or
the like. The neem extract may be neeyn cake, neemoil, neem powder, neem
bitters or the like. The term"locus"” includes but is not limted to a

pl ant or part thereof, plant propagation material for exanple a seed, soil,
area, material or environnment in which a pest is 5 growing or may grow. In
parti cul ar.p f ﬁp@gﬁ ! , personal
accessori es, ﬁﬁ :@%@%ﬁ'?ﬂﬁrhgh ro uc?b%n’é%%msﬂzgui prent,

aut onoti ve and veh| cular interiors, and the like. Mire in particular, the

| ocus may iBildiogtephicorefkrancest mehmrledshcﬂheawewré@@eciﬁcaﬁod arerfoeson\eamers,
etc. and byildi; FQﬁe ?#fﬁhoiaé Iig'toij\‘sr%?ere%gsh%rbegéd Ct’iwerén%Sof tPHt

construction materrals, fur ure, |eat ers vin artlcles

el ectri & wiwhete conterd abswush hibtliograpiic @&Tmcqsllahereahmmpo@mb)tm&feme refers
to any plant or portion thereof, including but not limted to | eaves,

fl owers, roots, seeds, pods, stens, fruits, seed coats, buds, and ot her
parts of aD#fiaitions For t he purpose of the present invention, the term
"plant” may al so include "herb". 15The term "pest" is an organism usually
an i nsect, which has characteristics that are regarded by humans as

i nj urious dihedenmmtadand Tard areused hersiscto'refentd eneeer taumore dhatoens (igi aideasto

or gani iyl ect
oy Do Pr ordyEhe! B8 aAnRuch eBlae) QR o By of SRl Jemehtigds ey

| east one rme@,lemcerztvormorqtm@nlqna@lemm i nsect may be fromthe order

Col eoptera, Dictyoptera, Diptera, 20 Hem ptera, Hynenoptera, |soptera,

Mal | ophaga gl i@ Hﬂn«aﬁk@% eNHACH! At AR ¢ thwap&ﬁgﬁrn@nté Nsits! B8ifars,

| nsecta. In particula elnsect may 1 nclude but not litmted to one
beetl e, codkedystshmadesf pelymersudertile, at aastione partiehr arpanimal ogadalantasogiart o,

ci cada, pl Lh%qp byl w fly, bee, wasp,
ant, termtaagt§ |ng ltﬁ%‘%{hﬁ?ﬁ?ﬁo \ggb'ﬁc?ésa%eéé@p@htérégpl&ﬁl ea, Northern rat
flea, Oiental rat flea, sucking lice, thr|p and 25the |ike. The term
"subj edB" iTihel tgEB Schentiea uRHN raless i theatlegses te which-m guibsiance isHEdilgied okni nal

subj ect's i RpkHR Vit exdfaReHR mbigial €d to mammal s, househol d pets and
| i vestock aninmals. The aninmal subjects may i ncl ude but are not limted to

dogs, cats,_ birds, horses, cattle, shee goat s, ken, duck and
turkey. WBNEOEON OSUDEHRNST /'W?Eﬁ[’i/dﬁgﬁg(gﬁs Singly EB‘EQ‘?WQ’WH}V anﬁlr}ogpeag%@ely he
Ior estent i n\é@ré:y"Ontfuhrt:rfeew%zmacembh@ﬁlg"olfnu b@{éﬁi({ﬂhd@l@aw/{?@é@by?@pérﬁbﬁ Ekmdtah

east one pes e net had co i Sj contacting. a east one subj ec
article an&'?'%lartﬁ?c'ﬂg'“ﬂinﬂhc%n nﬁﬁ ﬁﬁn"%‘@ﬁﬁ'ﬁ 9‘9 -word “comprising’, (4“?“ as

2- undeg@nonMgempride” bHE Cetntptieed", havémmesbend.hgye@fed maﬁlmags i) neem plant,

part and/ or extract thereof. According to another aspect, the present

invention provides a conposition for repelling and/or controlling at |east
one pest, trine te@APEStoIliAG peSEDFdfSisIte the regulation or management of a pest, usually

because it is perceived to be detrimental to a person's health, the ecology or the
economy. In particular, controling a species of pests refers to maintaining the
25 population of the species of pests at a level that is not detrimental to a person's health,

the ecology or the economy.

The term “extract” refers to any compound, composition or material which is extracted
from one or more plants or portion(s) thereof. For example, neem extract refers to any
30 compound, composition or material extracted from at least one neem leaf, seed, stem,



(i) 2-undecanone, 2-tridecanone or a mxture thereof; and 10(ii) neem

pl ant, part and/or extract thereof. Contacting of the conposition may be by
way of arnyormetdmas2sknown in the art including, for exanplPeT/MyRiayocogsl
pouring, dipping, in the formof concentrated |liquids, solutions,

suspensi ons, sprays, powders, pellets, briquettes, bricks and the Ilike,
formul ated to 15deliver a conposition in an effective concentration to
kill, repel and/or control at |east aone pest. Liquid forrulations of the
conposition according to any aspect of the present invention may be
aqueous-based or non-aqueous (i.e. organic solvents), or conbinations

t hereof, and may be enpl oyed as foans, gels, creans, |otions, sunblock,
oils, gels, p S S i ]

o s 3L e oL, (THSA=NRIRES 1o e Bt T G5 EA1%, Hegm i

r heol ogi calneagmmermﬁeﬁalwtterﬁtosthaelﬂ@l sifier s, dispersants or polymers. In
particular, the conposition of the present invention may be for topical
appl i cati Ofpe %ﬁn G0L0%° cidogg' bgf:%q{o@'hﬁlﬂe&@o anr@%PSEﬁ tredtlg1aRl &%B%atlon

i nvention may eforrru for dispers articul ar

conposi ti omaeterctairfat A¥AMPIE oh peed Radlt agsFa, tm@ebﬁle@eﬁﬂwmﬂméﬁt 'i"oWh'ﬁfﬁya pest is
enpl oyeﬁl l&?ﬂﬁ QorI ﬁ\aﬂgféwﬁﬁ %lEmaPWSC Ha?eéls@'?'gf'eprto "Mthasﬁﬂé?@ fiture,

and/ or d spers e carP|er vehicles as describ herein or as

ot herwi se Lpnrﬁmai arceprorigst plagticdreduas. toﬁptapmiructsn@%mpla@ﬁswpn@nb aytqmctive
agents. The,glagftn cﬁ‘gtdn Qhéﬁﬁﬁé‘gﬁm@% dia?tfdumethg%cﬁrrﬁaﬁi?\tclddlerﬂlécﬁﬂnt 0

i nsecticides, acaricides enti ci des fungi ci des, bactericides

nenat oci desateualisiserhies t"eleér boarp fenees, glesnets. Sisg@ndthuildingg; sHer as\ouses,
2012/ 01825QB6H, WQQ'%%(/OF?&O% a@oa%sttrtl@tldd Kfateritne f%ﬁ%s'lédtﬁé?sff?éerg' ﬁﬁ?sm
may be in the ormo sol'utions, emul sions, suspen5| ons, wders, pas

gr anul &8 amcﬂe}ﬁeemk@w'@my\dfc@blew@ The conposition nay be di spersed into
the locus by way of a nmethod known in the art, including spraying, fogging,

M cr 0- aer 03@li & Siaht dhdfdr paht WReredt PoFer ﬁ%r@rpléﬂi%r |pbkién tﬁ’er&)ﬁ ifeRUERRShti on

according to any aspect of the present invention be formul ated for
admi ni st er iNgYlinltedt tr @ﬁé@ﬁjé‘PVeisanPW rREedBLPQUSt SteRt fﬂf"t§ r§f38d {CREtSaPY9: 1389 Neem

plant, par o Hapls e piast FoPfHeeRlrpbsedr the ;sreeerﬁqrmﬁbmtﬁ@ tEHE PIaHtNEhal 0 any
aspect of the present invention nay have pest repelling effects. In

parti cul ar A'S9dBPHIRTEHRr acht-a i ndica) extract may be in the formof neem

cake, neem 10 oil, neem powder or the |ike. Neem powder nmay be a

cryst ahki nerheqeﬂﬁr"p@dt’sg AheManRm, UIBSIY B iseEs whldﬂeme blhéré@téﬁstiﬁa}thﬂ%re
divided into two sub- rousterrred as |inpno Lrgs and rotoll n0| ‘s

t hese groupe9aAed byt 3@6rﬁ§o‘ﬂh’t5‘§”?>l°é§‘”3’ae ciraf e ?‘?Ft rr'Qﬁ 8% PHi B ’b%}l caI

effects at u.mutbuft@drgtaﬂnshﬁefrdhh &fétclmmeﬁmdér BAd tHeabiaum pa‘mdmaraihebngdcerr&y
varies greatly, anon

nd .al |

varieties &€f F@él‘r‘?%P‘t%Fé&ariB o‘aﬁsafgﬁ‘céwg? ?@Pé“?e?f‘ B}‘i‘%?ﬁﬁﬁi} e M&d in
t Ee COWFOSIt'E:inH tRE GiRE. dTlﬁtglrIs@ctaﬁhﬁy%pgﬁm 1ok drber poroptRta, lmim@apuecen Dlwim
chem ca pur|t em extract na n.vari ous ran artjc r,
the neéh eher'ﬁ ey YRZ0EPIE %BPtféBWﬁ@h%‘?ﬁagal %B’P‘?W ri/brséothﬁc?)lﬁ |35'§I ar,
t he neem e%‘y@&top@ﬁ P theNE8$B Pisbcta Thcpdremaretterinsdct iy ibduds but tot limited

to one beetie, cockroach, mantis, true fly, sand fly, horse fly, gnat, mosquito, cicada,

planthopper, leafhopper, shield bug, aphid, saw fly, bee, wasp, ant, termite, biting lice,

cat flea, dog flea, human flea, Northern rat flea, Oriental rat flea, sucking lice, thrip and

25 the like.

The term “subject” includes both human and animal subjects and parts thereof. Animal
subjects include but are not limited to mammals, household pets and livestock animals.
The animal subjects may include but are not limited to dogs, cats, birds, horses, cattle,

pigs, sheep, goats, chicken, duck and turkey.



20 100% neemoil. In particular, the neemextract may be 100% 90%to 100%
50%to 100% or 25%to 100% neemoil. Mre in particular, the neem extract
may be 0.Ww@0/@82% 0.5% 1% 2% 10% 50% 99% neem oi IPCTNEE291 Dd018TRY
serve as a vehicle for 2-undecanone as it may retard the evaporation of
2-undecanone, prolonging 2- undecanone's skin residence activity. 25Neem
extract may be neembitters. In particular, neemextract may be 0.1 to 100%
neem bitters. In particular, the neerg extract nay be 100% 90%to 100% 50%
to 100% or 25%to 100% neembitters. WD 2012/018250PCT/ M¥2011/000181 7
The concentration of agents in the conposition according to any aspect of
the present invention may vary w dely dependi ng upon the nature of the

parti cul ar f i be
Gacd i r oo it Skl fi FertnttErGh pldydes meiRS O Hth g il
present i ncohteolhﬁmpblaasi one pastatl"@omewrmmwmf centadting <t I%aﬁb@necsubmn,% by
wei ght and 9 10% 50% 99% or 100% by

wei ght of t%Y%gﬁéﬁrléﬁr?p@ﬁ%{%ﬂ&%@n %’e@:%%gqe 2-tridecanone or the mxture
thereof nmay be present in the conposition according to any aspect of the
present inventi di2ryndgcannneedtridecarnesdr ampdwethered; a0g 10 w w. | n
particukar, 2-unflefanongnt gark bhABreReiHrediNe M xture thereof may be 0.01%
to 75% wWw, 0.01%to 50% wWw, 0.01%to 25% ww, 0.01%to 10% ww, 0.01%to
5% w w or 0.01%to 2% w w. Mdre in particular, 2-undecanone, 2-tridecanone
or the mi X%&&aﬁ@%%&@é%sﬁw 4Re preseit AR prddidks’s comBEIRIARP RshellY
enhance the repe fect of e neemextract. 15 The conposition

accor di ng taod&wo@twmtatdﬁas{ pree p?séstéﬁtCOMW@HW BOMPR{INF ur t her conpri se at

| east one ot her (Q@%ﬂde@éﬁ&ﬁepﬁﬁd&:@rﬁ’@ﬂé 6rr59m§<fthr€@ﬁerea?h§nd ngredi ent with pest
repel ling effects may I nclude but are not limted to Citronella (Cymbopogon

spp. | A0parti cul(@rneeghplapogarhand{pueriactligfiogon wi nteri anus and Cymbopogon

citratus), Eucal yptus (Eucal yptus spp.), Tea Tree (Ml al euca altem folia),
Lenmon Eucal yptus (Col ynbia 20 citriodora), C nnanon (G nnamomum verum,
Castor (Ricinus conmunis), Rosemar [ybg( Rosmarinus officinalijs Cedar (Cedrus

spp.), PepfOntading Pm‘?tqqﬁmf?s'ﬁ?fbmaw Yoy weaefcany spethed kinavat iprtae AR iRgluding,
Cer ani um ( gl e, @Br%g% )d.pp\ﬁ;{ ke Ade fov.e.ra%acémted rmmsr tsbﬁjﬂbﬁé

Ver bena officinalis) ﬁﬂf pul egi um der (Lavand
spp.), Pi nSUSRBNSIPNSs Sprays, wéﬁnpedlm Qr*su%ts?ssﬁﬁckﬁ anq)énet [l f wweaﬁeuca
| eucadesdr ghjivet &ﬂﬁ?&sn{o@ih ANRRREld cntBhtratldhy kil TeyELEndoH d@AtrbSat lefgndan

(Pandanus amaryllifolius), Allspice (Pinmenta dioica), Soybean (Q ycine
max), Garl °B€P&Shum sativun), DEET, Picaridin, p-Mentane-3,8-diol, |R3535,
Permethrin, Allethrin, Metofluthrin, Geraniol, Linalool, Eugenol,

G nnanal dem_mlm fvrmmﬁorhs dffqhe cm?a@ﬂa{ me&@fmdw%w &Qﬂésﬂessnthnvmbg ht of

the pesticide while the ornulations wl | g rally avefromabout

0. 0001- 60%MRY REi gAY tiaﬁ%éj Y1 PRRaRpEqUse (16 RIBANIERSRIYENS). 95\ FIRPIRRRRANS
general |y diesiesf, bed rmagebe rahqmyearbs tdWss@@& \trddms) Botiome siirtAstik| Wilg)ngas, st ood
t hr ough reference to the fol | owi ng_exanpl es whi ch ?%febﬁ)row deg_ t?% \/\/<'al¥1 of
5i 1 1 us€Pat |st?YsaﬁHFp§P§'°H%te’PWF'@H%Ie'H'Cf SIPR$Of 9 anf, gongeaualge or the
i nvention. nEé<AM?ieE$1g$b@eﬂkar @hayolmmdearrhboleg@gry dg%ﬁfsnlmtahm\l\lérriulslﬂei’@ art
and not specifical Ia/ ﬁ\i\fscrl bedage E‘\ ner al I% wed as, described })
Sanbr ook afiFPR(R2SE O RANMERTS1 '9rPagicy fgtge CRMPY 'H?%\P AURSRTLINVerIyMay PE g s
Har bor Labesrabgiesl adﬁ%ﬁt%ﬁ!k (2001). 10 EXAMPLE 1 Col oni zation of nobsquitoes
Susceptible strain of Aedes nosquitoes were obtained fromthe Institute of
Medi cal The composition according to any aspect of the present invention may be formulated
25 for dispersal. In particular, the composition according to any aspect of the present

invention may be employed alone or in mixtures with one another and/or with such

solid and/or liquid dispersible carrier vehicles as described herein or as otherwise

known in the art, and/or with other known compatible active agents. The other known

active agents may include but are not limited to insecticides, acaricides, rodenticides,

30 fungicides, bactericides, nematocides, herbicides, fertilizers, growth-regulating agents



15 Research (I MR), Kuala Lunpur. Colonization is then managed in the

Bi onedi cal Science Insectarium Faculty of Allied Health Sciences, UKM
Only adulwofermiig2snosqui t oes aged between three to sevemrciays0nmzomisised for
the repellent testing while for the larvicidal testing, nosquito |arvae
were generally tested at the first instar stage. Repellent testing 20 The
repell ent testing of 2-undecanone (Mostique EGX-1010, EntoGeneX I ndustries
Sdn Bhd) was carried out using two neg hodol ogi es; the Buescher's nodified
techni que and the Standard and Industrial Research Institute of Ml aysia
(SIRIM protocol. Mstique EGX-1010 conprises 2-undecanone as the active

i ngredi ent. Qbservations were nmade on the response of the nosquito to a

Poct  pr ovi i (0 RE TGRS PRl spsdl raliberinife i Bsciny dftasdiel o

skin to prcuspsnsiong] pewdérsy phstes, grafiules and thss fiken geddy Sfor md[het @pmmtlon

popul ati on RCT/ / 0 e i

t echni que If‘a?yvgﬁ éﬁé &ﬁ%g E:J %4@ M%&cé‘ﬁ%q’ﬁgfhogﬁgg‘l {noﬁeglg@’ {%F’ f eers
wer e cal | edsprayirtgy fdgastg, mlcra{a@msamuen, diffesienmiatomiginglor thedikeensi on si ze of 4
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More in particular, the neem extract may be neem oil. The neem extract may be 0.1 to
20 100% neem oil. In particular, the neem extract may be 100%, 90% to 100%, 50% to
100%, or 25% to 100% neem oil. More in particular, the neem extract may be 0.1%,
0.25%, 0.5%, 1%, 2%, 10%, 50%, 99% neem oil. Neem oil may serve as a vehicle for
2-undecanone as it may retard the evaporation of 2-undecanone, prolonging 2-

undecanone’s skin residence activity.

25 Neem extract may be neem bitters. In particular, neem extract may be 0.1 to 100%
neem bitters. In particular, the neem extract may be 100%, 90% to 100%, 50% to
100%, or 25% to 100% neem bitters.
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(Eucalyptus spp.), Tea Tree (Melaleuca alternifolia), Lemon Eucalyptus (Corymbia

20 citriodora), Cinnamon (Cinnamomum verum), Castor (Ricinus communis), Rosemary
(Rosmarinus officinalis), Cedar (Cedrus spp.), Peppermint (Mentha x piperita), Clove
(Syzygium aromaticum), Geranium (Pelargonium graveolens), Verbena (Verbena spp.
in particular Verbena officinalis), Pennyroyal (Mentha pulegium), Lavender (Lavandula
spp.), Pine (Pinus spp.), Cajeput (Melaleuca spp. in particular Melaleuca leucadendra),

25 Basil (Ocimum basilicum), Thyme (Thymus vulgaris), Pandan (Pandanus
amaryliifolius), Allspice (Pimenta dioica), Soybean (Glycine max), Garlic (Allium
sativum), DEET, Picaridin, p-Mentane-3,8-diol, [R3535, Permethrin, Allethrin,
Metofluthrin, Geraniol, Linalool, Eugenol, Cinnamaldehyde or the like.

The carrier of the agent with pest repelling effect may be from 0.1% to 99.9999% by
30 weight of the total composition. The dry formulations will have from about 0.0001-95%
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by weight of the pesticide while the liquid formulations will generaily have from about
0.0001-60% by weight of the solids in the liquid phase.

Having now generally described the invention, the same will be more readily
understood through reference to the following examples which are provided by way of
5 illustration, and are not intended to be limiting of the present invention.

EXAMPLES

Standard molecular biology techniques known in the art and not specifically described
were generally followed as described in Sambrook and Russel, Molecular Cloning: A
Laboratory Manual, Cold Springs Harbor Laboratory, New York (2001).

10
EXAMPLE 1

Colonization of mosquitoes

Susceptible strain of Aedes mosquitoes were obtained from the Institute of Medical
15 Research (IMR), Kuala Lumpur. Colonization is then managed in the Biomedical
Science Insectarium, Faculty of Allied Health Sciences, UKM. Only adult female
mosquitoes aged between three to seven days were used for the repellent testing while
for the larvicidal testing, mosquito larvae were generally tested at the first instar stage.

Repellent testing

20 The repellent testing of 2-undecanone (Mostique EGX-101®, EntoGeneX Industries
Sdn Bhd) was carried out using two methodologies; the Buescher's modified technique
and the Standard and Industrial Research Institute of Malaysia (SIRIM) protocol.
Mostique EGX-101® comprises 2-undecanone as the active ingredient. Observations
were made on the response of the mosquito to a graded series of dosages and the

25 EDsy and EDgy values computed. This test provided an estimation of the amount of
repellent to be applied to the skin to produce a given level of effectiveness against
mosquito test population.
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0 100 1 h diameter holes were used whereby 15 mosquitoes were transferred into each chamber

5 using a manual aspirator. The mosquitoes were starved for nearly 24 hours from S5pm

to 4pm the next day. Volunteers were informed a day earlier to ensure they do not wear

any perfume on the day of testing.

Experiments were done in the lab at room temperature. Preparation prior to each
experiment included weighing 0.025g of the desired repellent concentration and
10 swabbing volunteers’ forehands with 70% v/v alcohol before rinsing it with tap water.
Next, five 29 mm diameter circles were drawn onto the forehands of each volunteer
using a custom made plastic stencil with a pen. The different concentrations of
repellent were then applied onto the respective circles using a spatula, leaving one

circle empty for negative control.

15 Mosquitoes were then introduced by placing the chamber onto the forehand and the
number of mosquito bites recorded after 60, 90 and 120 seconds of exposure. The
testing for each concentration is repeated six times for all six volunteers. The
percentage repellency is calculated by using the following formula (Ibrahim & Zaridah
1998):

20 | % Repellency = 100 - No. of bites on test area x 100

No. of bites on control area

From the results shown in Figure 1, EGX-101® was as effective as Neem oil 2% at a
concentration as low as 5%, giving 100% repellency towards Aedes aegypti
25 mosquitoes. The negativé control, 0% EGX-101® also demonstrated high repellency
and it was assumed that this was due to the strong fragrance of the lotion. The
repellents of the higher concentrations must have affected the results of the negative
control as the chamber used for testing did not have any partitions to prevent cross

evaporation of neighboring test repellents.
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- SIRIM protocol

The SIRIM protocol is a measure of the percentage protection reduction conducted

according to Malaysian Standard (MS 1497:2000), modified from WHO 1996) which is

more commonly known as the standard “arm-in-a-cage” mosquito repellent testing
5 method. '

EGX-101® with and without Neem oil was evaluated. Controls included arm areas that
were untreated (i.e. without lotion) and arm areas that were treated with base lotion
(i.e. Mostique lotion without EGX-101® and/or Neem oil comprising Aqua, Propylene
Glycol, Dimethicone, Polysorbate-20, Paraffinum Liquidum, Parfum, Carbomer and

10  Triethanolamine). EGX-101® which is principally 2-undecanone was tested at
concentrations of 2% and 5%. Neem oil concentrations included 0% and 0.1%. Testing
was performed up to 8 hours for each sample with controls.

The study was conducted using a 60 cm x 60 cm x 60 cm cage with two 15 cm
diameter circular opening fitted with cloth sleeves. The cage had two compartments

15  divided by a Perspex partition in the middie as shown in Figure 2. A fresh batch of 25
Ae. aegypti females, 3-7 days of age were introduced into each compartment through
the circular opening. A square area of 25 cm? was drawn on one of the back hand of
human volunteer. This area was not treated with anything for contro! (one hand) or
pretreated with 0.4 g of lotion (the other arm) and left to dry for 10 minutes.

20 Both hands were covered with the rubber gloves with 25 cm? opening up to wrists to
confine the bites to only the exposed areas and the hands were inserted through the
circular opening into the cage containing mosquitoes. Both hands were exposed
simultaneously for a period of three minutes and the numbers of mosquitoes
landing/biting were recorded. The assessment period was 1, 2, 4, 6, and 8 hrs post-

25 application. The effectiveness of the Iotions was determined by the percentage
protection reduction of mosquito biting/landing on treated arm when compared with

untreated arm.

% Protection reduction = [(C— T)/ C] x 100
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In this formula C is the total number of mosquitoes landing and/or biting at the control
area (25 cm?) on human volunteer forearm without repellent material) and T is the total
number of mosquitoes landing and/or biting the treated area. The % Protection
reduction is rounded off to the nearest full percentage point.

5 Table 1 shows the results of using the base lotion only (no EGX-101®, no Neem oil) as
compared to the no treatment (bare skin) control. Although the base lotion does show
some repellency, it is ineffective as there is neither complete protection nor high
protection (290% protection). The lotion by itself is not a sufficient mosquito repellent
for reliable protection against mosquitoes biting and possibly transmitting diseases

10  such as Dengue.

Number of Mosquito Biting/Landing % Protection

Time of| control (Bare Skin) | Test (Lotion)

Exposure

Oh 4 1 75

1h 5 1 80

2h 17 5 71

4h 13 5 62

6 h 15 4 73

8h 10 5 50

Table 1. Results when testing the Base Lotion (i.e. no EGX-101® (2-undecanone)
and/or Neem oil as a repellent against the untreated skin as the control.

Tables 2 and Table 3, respectively, show the repellency of 2% and 5% EGX-101® in
combination with amounts of Neem oil (0 and 0.1%). Both 2% and 5% EGX-101®

15  formulations showed complete protection for 2 hours (100% protection) but then the
repelling ability began to reduce. For example, the 2% formulation of EGX-101®
showed a loss of high protection (290% protection, Table 4) after 2 hours while the 5%
EGX-101® still showed high protection up to 4 hours as was expected since it
contained a larger amount of the EGX-101® repellent active ingredient.
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5

Addition of just 0.1% Neem oil enhanced the activity of the formulation such that
complete and high protection lasted for an average of 6 — 8 hours, longer than with
EGX-101® alone and consequently providing enhanced protection against mosquito
bites and the diseases vectoréd by mosquitoes.

2% EGX-101 ®; 0% Neem oil

12

PCT/MY2011/000181

Ch 4

Number of Mosquitoes Biting/Landing

% Protection

Time of Exposure Control Test

Oh 3 0 100
1h 3 0 100
2h 10 0 100
4h 15 2 87
6 h 120 4 80
8h 20 5 75

2% EGX-101®; 0.1% Neem oil

Number of Mosquitoes Biting/Landing

% Protection

Time of Exposure Control Test

Oh 2 0 100
1h 5 0 100
2h 13 0 100
4h 20 0 100
6h 22 0 100
8h 23 3 90

Table 2. Percentage protection results when testing 2% EGX-101® with 0% and 0.1%

concentration of Neem oil as a repellent.
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5% EGX ®; 0% neem oil

Number of Mosquitoes Biting/Landing % Protection

Time of Exposure Control Test

Oh 4 0 100

1h 6 0 100

2h ’ 6 0 100

4h | 11 1 91

6h 22 3 86

8h 11 7 36

5% EGX-101 ®; 0.1% neem oil

Number of Mosquitoes Biting/Landing % Protection

Time of Exposure Control Test

Oh 4 0 100

1h 7 0 100

2h 10 0 100

4h ' 15 0 100

6h 17 1 94

8h 19 2 90

Table 3. Percentage protection results when testing 5% EGX-101® with 0% and 0.1%
concentration of Neem oil as a repellent.
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14 Ti meof Conpl ete
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14

Time of Complete | Time of High
Protection Protection (290%)
Lotion Control (no EGX-101®, Neem Qil [0 h Oh
2% EGX-101®; 0% neem oil 2h 2h
2% EGX-101®; 0.1% neem oil 6h 8h
5% EGX-101®; 0% neem oil 2h 4 h
5% EGX-101®; 0.1% neem oil 4h 8h

Table 4. Time of Protection
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CLAIMS

1. A method of repelling and/or controlling at least one pest, the method comprising
contacting at least one subject, article and/or locus with a composition comprising:
(i) 2-undecanone, 2-tridecanone or a mixture thereof; and
5 (i) neem plant, part and/or extract thereof.

2. The method according to claim 1, wherein the pest is selected from Arachnida or
Insecta class.

10 3. The method according to claim 2, wherein the pest is selected from order Acari in
the Arachnida class.

4. The method according to claim 2, wherein the pest is selected from order
Coleoptera, Dictyoptera, Diptera, Hemiptera, Hymenoptera, Isoptera, Mallophaga,

15 Siphonaptera, Siphunculata or Thysanoptera in the Insecta class.

5. The method according to any one of claims 1 to 4, wherein the subject is at least

one human or animal.
20 6. The method according to claim 5, wherein the animal is at least one mammal.

7. The method according to claim 5, wherein the animal is at least one livestock

animal.
25 8. The method according to claim 5, wherein the animal is at feast one household pet.

9. The method according to any one of claims 1 to 4, wherein the article is made from
polymer, wood, and/or textile.

30 10. The method according to any one of claims 1 to 4, wherein the locus is a plant,
plant propagation material, soil, area, material or environment in which a pest is
growing or may grow.
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t hereof; and 5(ii) neemplant, part and/or extract thereof. 2. The nethod
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t opi cal appl i foanuleted for dispergal. The net hod according to claim11l. wherein the
formulation is a cream |otion, 5sunblock, oil, gel or spray. 13. The

met hod according to any one of clains 1 or 10, wherein the conposition is
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wherein the conposition is 15fornul ated for adm ni stering and/ or

inpregnating into at | east one article.
15. The method according to any one of claims 1 or 10, wherein the composition is

15 formulated for administering and/or impregnating into at least one article.

16. The method according to any one of claims 1 to 15, wherein the plant, part and/or
extract thereof is in the form of oil and /or powder.

20 17. The method according to any one of claims 1 to 15, wherein the plant, part and/or
extract thereof has 0.1% to 100% chemical purity.

18. The method according to any one of claims 1 to 17, wherein 2-undecanone, 2-
tridecanone or the mixture thereof is 0.01% to 99.9% wi/w.

25
19. The method according to any one of claims 1 to 17, wherein 2-undecanone, 2-
tridecanone or the mixture thereof is 0.01% to 5% w/w.
20. The method according to any one of claims 1 to 17, wherein 2-undecanone, 2-
30 tridecanone or the mixture thereof is 0.01% to 2% wi/w.

21. The method according to any one of claims 1 to 17, wherein 2-undecanone, 2-
tridecanone or the mixture thereof is 2% to 5% wiw.
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part and/or extract thereof is in the formof oil and for powder. 2017. The
met hod acwordizgsiso any one of clains 1 to 15, wherein Phg/MYzmt/Q00psr t

and/ or extract thereof has 0.1%to 100% chem cal purity. 18. The net hod
according to any one of clains 1 to 17, wherein 2-undecanone, 2-
tridecanone or the m xture thereof is 0.01%to 99.9% ww. 25 19. The net hod
according to any one of clains 1 to 4% wherein 2-undecanone, 2-
tridecanone or the mxture thereof is 0.01%to 5% w w. 20. The net hod
according to any one of clains 1 to 17, wherein 2-undecanone, 2-
30tridecanone or the m xture thereof is 0.01%to 2% ww. WO

2012/ 018250PCT/ MY2011/ 000181 17 22. The net hod according to any one of
claims 1 to 17, wherein 2-undecanone, 2- tridecanone or the m xture thereof
is 5% w w. 232Bhe faetiddhaccondingtdiang dre afnglaiomee 1ab 17, avheseid 2-ond@Zanomer2i n
neem pl ant, part, and/or extract therepf is 0.01%to 99.9% ww 24. A

met hod accordﬁ'{qﬁbﬁ"lﬁmﬁwgmuﬁ‘fmheﬁ sg/"t%l\SNZZ, wherei n neem plant, part,
and/or extract thereof is 0.01%to 10%ww. 10 25. A method according to
any one_of ¢l ai 1.t0 2 erein | ant and/ or t t r eof
o 0 015« GoshTapd seording I Sk AR 057, GPiee AgeRl iy PAT.ard, 7
22, wher ei n negracptherdof ig@01%a0889% dBextract thereof is 0.01%to 2% w w.
27. A nethod according to any one of clains 1 to 22, wherein neem pl ant,

part and/or extract thereof is 0.1 to 5 %ww 2028. A nmethod according to
any one of 2 Aimethdd according whamyeone ofestaimg| afot22, pehdareiamseor plent; part.t andierr eof

is 5 %ww 29, A conpositiqg fo epel ling and/or controlling at |east one
pest, the conﬁ’géﬁ"fﬁ%‘?@%dﬂ%@ﬂ{?{%’g{:ooféﬁ‘ﬁ) 2-undecanone, 2-tridecanone or a
m xt ur @0t hereof; and (ii) neemplant, part and/or extract thereof. 30. The

Cheroof 1 5 BonreedAnecipfia ft Sy e B Gafie) 1'% PwAbhein A pBRE!da et

thereof is
extract thereof is 0.01% to 5% wiw.

26. A method according to any one of claims 1 to 22, wherein neem plant, part and/or
16 extract thereof is 0.01% to 2% w/w.

27. A method according to any one of claims 1 to 22, wherein neem plant, part and/or

extract thereof is 0.1 to 5 % w/w.

20 28. A method according to any one of claims 1 to 22, wherein neem plant, part and/or

extract thereof is 5 % wiw.

29. A composition for repelling and/or controlling at least one pest, the composition
comprising:
25 (i) 2-undecanone, 2-tridecanone or a mixture thereof; and

(i) neem plant, part and/or extract thereof.

30. The composition according to claim 29, wherein the plant, part and/or extract
thereof is in the form of oil and/or powder.

30
31. The composition according to either claim 29 or 30, wherein the plant, part and/or

extract thereof has 0.1% to 100% chemical purity.



WO 2012/ 018250PCT/ My2011/ 000181 18 32. The conposition according to any one
of claims 29 to 31, wherein 2-undecanone, 2-tridecanone or the m xture

t her eof IwWOQVDIBIS0 99. 9% W W. 33. The conposi ti onratowyminigoisa any
one of clainms 29 to 32, wherein the conposition 5is fornulated for topical
application to at | east one subject and/or article. 34. The conposition
according to any one of clains 29 to 33, wherein the conposition is

formul ated for dispersal to at |east q@ne subject, article and/or |ocus.
1035. The conposition according to any one of clains 29 to 34, wherein the
pest is at |east one mte, tick, beetle, cockroach, mantis, true fly, sand
fly, horse fly, gnat nosqui to, cicada, planthopper, |eafhopper, shield

{10, “humait2: F1 comp i pRfing Rbry b B blime’20 W BL e i eBflond

thrip. 2-tr|decanone or the mixture thereof is 0.01% to 99.9% w/w.

33. The composition according to any one of claims 29 to 32, wherein the composition
5 is formulated for topical application to at least one subject and/or article.

34. The composition according to any one of claims 29 to 33, wherein the composition
is formulated for dispersal to at least one subject, article and/or locus.

10  35. The composition according to any one of claims 29 to 34, wherein the pest is at
least one mite, tick, beetle, cockroach, mantis, true fly, sand fly, horse fly, gnat,
mosquito, cicada, planthopper, leafhopper, shield bug, aphid, saw fly, bee, wasp,
ant, termite, biting lice, cat flea, dog flea, human flea, Northern rat flea, Oriental rat

flea, sucking lice or thrip.



