WO 03/ 103395 PCT/ EP03/ 05980 COWVPCSI TI ON FOR ATTRACTI NG BLOOD SUCKI NG
ARTHROPCDS AND FRUI T FLIES Field of the invention The present invention is
di rect ed wo ta/1e33pposi ti on for attracting bl ood sucki ng ar taemmposiasosand/ or
fruit flies. Furthernore, the present invention is directed to a nethod of
attracting blood sucking arthropods and to a kit or trap, conprising the
conponents of said conposition. State of the art A factory cues are w dely
used by bl ood sucking insects to detect and to find sources for bl ood
meal s. Since blood sucking arthropods are one of the nost inportant groups
of vectors for human and ani mal di sease, many attenpts have been
undertaken to explore the attractive blend of host odours. For exanple,

di f f er ent CODPORITONEORESTTRAC TURGERROOW SUCKINGEAR THROPEDS fAavB RS Tand

it is generally assunmed that host selggtfggn and discrimnation is mainly
based on ol factory cues. One inportant kalironmone is CO2, a mmjor conponent
of breath that has been shown to activate and to attract a nunber of bl ood
sucking insect species (Gellees 1980; Takken 1991; Eiras and Japsen 1994,
Ceier et al. 1999). Another is L-(+)-lactic acid, a conponent present in
human breath as well as on human skin. This conpound is only slightly

ef f ecti veFild of € iverftiin act s synergistically with CO2 and ot her

conmponents from human skin, at |east for_the Yellow Fever Mosqui t 0 A&%Fs
aegypti (‘bepessenitinggntion 189%9“64 ot apasaRqsiigmyfor aiacting blopd suskieh atier

i oxi do nAtBLhEdhbRuRBeror? of BRSkA Th Rot't Firk P88 5n Bfla SUPRTpg,

149-179 (638 2uckiHg sshl%gédst bAd toeslast deampt icofpRisik! ﬂ@c&@ﬂp@r@n@abqud
di oxi de. The role of car dioxide in the attraction of nobsquitoes to

host s al soothpssifsen t he subj ect of nunerous 1 WD 03/103395 PCT/ EP03/ 05980
| aboratory studies. Rudolfs, N J. Agric. Exp. Sta. Bull., 367 (1922), and
Gouck, J. Econ. '

State of the art

Olfactory cues are widely used by blood sucking insects to detect and to find sources for
blood meals. Since blood sucking arthropods are one of the most important groups of
vectors for human and animal disease, many attempts have been undertaken to explore the
attractive blend of host odours. For example, different mosquito species have developed
different host preferences and it is generally assumed that host selection and discrimination
is mainly based on olfactory cues. One important kairomone is CO,, a major component of
breath that has been shown to activate and to attract a number of blood sucking insect
species (Gellees 1980; Takken 1991; Eiras and Japsen 1994; Geier et al. 1999). Another is
L-(+)-lactic acid, a component present in human breath as well as on human skin. This
compound is only slightly effective by itself, but acts synergistically with CO, and other
components from human skin, at least for the Yellow Fever Mosquito Aedes aegypti
(Geier et al., 1996). Interestingly, the latter components were found to be attractive only in

combination with lactic acid.

Carbon dioxide has been shown to attract mosquitoes. Willis, J. Exp. Zool, 121, 149-179
(1952), discloses that dedes aegypti are attracted to carbon dioxide. The role of carbon

dioxide in the attraction of mosquitoes to hosts also has been the subject of numerous



Entonol ., 55, 386-392 (1962), describe carbon di oxide as an activator,
rather than an actual attractant. However, it is noted that carbon di oxide
itself, iwe.03a833a5si ngl e conpound, 1is less attractive asPCh@EPazbiss@l host,
e.g. human host . Therefore, it nmay not be serve as a powerful attractant

al one. Actaberatery studies. Radadfsel. ieﬂgnqﬁzﬁ Sta(Beib8367 6i9§%) 68@ Gonelt JL E¢qiet i ¢

id, d.f h f | e Aed It i
S50 di SOFBEBPLs 1t Seonr R Do aa0s efbor A0ty S B G E Gl - 11 1S
attracti ofer,Memsic@int. R ever, it €9MBted thRLartfbhAidhade (N 22, asdi $3108@Ap& 1A, USe

of ethyl ether sol ubl e honéy odors to attract A. aégypti. np05|t|ons
consi st i niy leds dtmative anthechatmallogt eg. bndac hodh.dFhetkéfore, dendyanve balsswelbeen shown
to attract nosquitoes. Carlson, J. Econ. Entonol., 66, 329-331 (1973),
d|scIosesP9W§tq§%%%nm¥é5P€d anal ogues of lactic acid had equival ent
attraction to L-lactic acid, but this was not true at all tested doses.
The hi ghest reported attracti on was 40% of fenale A aegypti. Bar-Zeev et

al ., J. MadreeFettadYBtiencelthl, 134%5-201968Y dlsclosd ils Laiaetid dvid, 1@1&6@%&1 theon
consi st ng sol ely of lactic acid and carbon dioxide attracts A, aegypti.
hzmen

Here, the h@nch@tt@cts\t@mala@d@t sagopti it edsoatieclpaer ghat carbomewideggol ., 5,
383-95 (197?% d][ @goseﬁg & Euman emanati ons and carbon di oxi de attract
fermal e AnBPFRTAES R ENE AU Gl lies, Bull. Entonol. Res., 70, 525-32
(1980), reviews the use of carbon dioxide to activate and attract

nosqui t oes. The drawbacks in the use of carbon dioxide alone as an

at t r act anWdnster,ilaod Zaot k 5tygt1ar420r( 0P 1) sdiselesea shesusplodiethyt ethbisodyblShbmeyck, J.
Chem Ecol., 8, 429-38 (1981), discloses that materials isolated from human
hands, ot REPTSERaTaEtA LEYA aci d, attract fenmale A aegypti and A

guadri macul atus nosquitoes. 2 WO 03/103395 PCT/ EP03/ 05980 Lactic acid, in
conbi nati on with phosphorous-cont ai ni ng conpounds have been shown to

attract nOsgipobitiess cdsBEAG DT lacPacid dnalSars tand Z86bn dic3file 338288 bedPdhibun
di scl oses lactic acid
to attract mosquitoes. Carlson, J. Econ. Entomol., 66, 329-331 (1973), discloses that some
tested analogues of lactic acid had equivalent attraction to L-lactic acid, but this was not

true at all tested doses. The highest reported attraction was 40% of female 4. aegypti.

Bar-Zeev et al., J. Med. Entomol., 14, 113-20 (1977), disclose that a composition
consisting solely of lactic acid and carbon dioxide attracts 4. aegypti. Here, the lactic acid

was dissolved in acetone

Price, J. Chem. Ecol., 5, 383-95 (1979), discloses that human emanations and carbon

dioxide attract female Anopheles quadrimaculatus.

Gillies, Bull. Entomol. Res., 70, 525-32 (1980), reviews the use of carbon dioxide to
activate and attract mosquitoes. The drawbacks in the use of carbon dioxide alone as an

attractant for blood sucking arthropods are as explained above.

Schreck, J. Chem. Ecol., 8, 429-38 (1981), discloses that materials isolated from human
hands, other than L-lactic acid, attract female A. aegypti and A. quadrimaculatus

mosquitoes.



and henpa; lactic acid and netepa; lactic acid, netepa and olive oil; and

| actic acid and DDVP attract nobsquitoes. , Lactic acid-rel ated conpounds
have al sowbaenoilested as nosquito attractants by el ectroplaygirob/osygo Davi s,
J. Insect Physiol., 34, 443-49 (1988), discloses that neurons in the
antennae are excited by L-lactic acid, and that anal ogues of |actic acid,

car lic, .aci drox CJdS al deh s, .,thials and
haI oaci dsfeé%ewtdeg’t d?B?U%W&bREGSPB 88‘?1& aW“%ﬁé’?%Bé%dﬁWﬁaﬁwn%my&ﬁﬁound
elicited %a&'rs&qqﬁo& Il&:hl%]i ¥6n. rJe§aaﬁn%Mprs%S§33.t39w@) | Agdibses Aetidlagyci t ed
cells as did lactic itsel Lactic acid was shown to €xcite neurons in the

ant ennae adfd vdntg, factic aadgmi)metém, Beti¢ scid,Jnetbpesanct olRieysl end lacBQaci@ and 15
(1984). 1t _has been shown that carbon dioxide, in conbination with other
cheni cal sPDYEr gtactyaosquitosst t r act ant for nosquitoes. Takken and Kline, J.
Am Msqg. Control Assoc., 5, 311-6 (1989), disclose 1-octen-3-o0l (octenol)
and car bon di oxi de as m)squito attractants. Van Essen, Med. Vet. Entonol.,

63-7 ( 199B)cticHchCles@bcdrhigoundehdle L tren tadtedds deosqoied embtamarw light to
attract several species of nosquitoes. Takken, J. |nsect Behavior, 10,

395-407 ¢legophysidlogy| Beds, & Fsect@hysinhokd, ﬂﬂ%rﬁ%b??s&)s@sq%@seg &raéwlr@ms ®ar bon

di oxi de, ace e and t n tracts ver e

Kl i ne, ﬁl a@%fmaeéﬁ? Sﬁﬂfe yi-lagég a4y ?n@gﬁ)angf&gg‘%l @s‘%@lctaﬁ ﬁ%@p oK % act |
octenol, £aadaRohsls GideSey abiclk aa@aéhgd@scmo19bﬁ@haa£&amwéﬂeqaf§taﬁfor helrst i c aci d
pl us octenol pl'us carbon d|0X|de atfract nosquitoes well and butanone plus
car bon di mspase. Iamis plivevothatih @ cempouadletisised @fHigle of arelatSelespoksiveiessAm  Mosq,

Control Assoc, 406-10 (1990),. discloses that materials isolated from
human ski FWad Iaaté% a@léﬁnéedﬁe?l 91&%6%6612 Lagtia apidmeas sharado X "ERRPS t he

| evel of AL LABMLAN YA 8°aLEAMBASAN, B.BPBAON ol 51 PASpolupel 0sed

that differences in are prese hdi ng e body

| ocat i on nhiagb&endhotviehatebioh @ioxide kkedmbihfxs@cwitibether dphicals, sedvds a2y - 95
(1991), reviews nosquito attractants and lists 3 WO 03/103395

PCT/ EP03/ aitegent farimgsquitpes iaksen and Bhnb i nam: deswi Eontorl desoantAdl#ci ds t hat
are attr af 1t9|8¥)e dEs%fosg? - %yénts‘zgls(octenol) and carbon dioxide as mosquito attractants. Van

Essen, Med. Vet. Entomol., 63-7 (1993), discloses the use of carbon dioxide, octenol, and
light to attract several species of mosquitoes. Takken, J. Insect Behavior, 10, 395-407
(1997), discloses that a composition consisting solely of carbon dioxide, acetone and

octenol attracts several species of mosquitoes.

Kline, Med. Vet. Entomol., 4, 383-91 (1990), discloses that honey extract, octenol, carbon
dioxide, L-lactic acid plus carbon dioxide, L-lactic acid plus octenol plus carbon dioxide
attract mosquitoes well and butanone plus carbon dioxide, and phenol alone are less

effective.

Schreck, J. Am. Mosq, Control Assoc., 6, 406-10 (1990), discloses that materials isolated
from human skin attract female 4. aegypti and A. quadrimaculatus, and that the level of
attraction, varies from person to person.lt is also disclosed that differences in attraction

level are present depending on the body location origin of the material.

Takken, Insect Sci. Applic., 12, 287-95 (1991), reviews mosquito attractants and lists



Eiras, Bull. Entonol. Res., 81, 151-60 (1991), discloses that |actic acid,
carbon di oxi de, human sweat and thermal convection currents attract female
A. aegyptwo oGanizsdn, J. Med. Entonol ., 29, 165-70 (1992), pdirsmproae®so t hat
the rel ease of carbon dioxide from-the human hand is negligi bl e and

t her ef or e2Gids, alone gr mpeanahingtipnywigh gthey Fpinp gaLds thapare aiiEeRHYE ot BOYPFECEInan
hand. Bowen, J. Insect Physiol., 40, 611-15 (1994), discloses that lactic
acid sensitive receptors are present in Ae. atropal pus. - Eiras, Bull.

Ent onol . BRgs, Bul IEn#®8h61. Ies(, 899191-601 {1900 P g8 dsbiothat 1add £cidChboh @ickedd)i nat i on
Wi th carbon di oxi de has been shown to attract nosquitoes. Charlwood, Ann.
Trop. MedhurPar swéat end thegoal c@RVection te9S)ts attiiastcemeglesd. tdagymibsqui t o- medi at ed
attraction of fenmal e nosquitoes to hosts. Several species of nobsquitoes
were nore attracted to a host, e.g., human |l eg, which already had

msqul toeéﬁl&%gy.me&.%ﬁl.,@?iswm oD AR BOMYHNE P8 Sask 86 8hrBEn Abxidie host
(termed "invitation effect™). An apparent pheronone, which was given off
by the fefdintle hasauhiakis neglgsblepad theatfort it aot afactoadt thetabteactinmsfjdi t oes to
t he host. Dedong and Knols, Experientia, 51, 80-4 (1995), discloses that
differ entaWW‘Pﬁleﬁ%@tﬁBi%d- species (An. ganbiae s.s. and An. atroparvus)
prefer different biting sites on the human body. Dedong and Knols, Acta
Tropica, 59, 333-5 (1995), disclose that An. ganbiae is attracted to
carbon di Byeg.J. BRe&irysioPlud61 Pi15389949! difdlosebtay Bictit hyid @bnsthv reckbtdrd 995) ,
di scl oses the presence of lactic acid, gl ycerol, and | ong chain acids and
al cohol s ane présentsikide, atagpadeds. as ot her chenmicals for a total _of over 300
conmpounds. Sone of these were identified and exam ned as candi date
attractants. 4 WD 03/103395 PCT/ EP03/05980 Geier, in Ofaction in

Mbsqui t o- Hagd gt Eﬁt%ﬁ&dl.%}, 843207411 §139%2ﬁ)discf8s§§4119§1ﬁ&ié£t@d iC Rt oxi de
alone is an attractant and 'that lactic acid alone is a mld attractant, but
t hat the b cadhoh dicxide Isagrbee sistwrctoattracantoaqiitoes.t al so di scl oses t hat
fractions of ethanol washings from

Charlwood, Ann. Trop. Med. Parasitol., 89, 327-9 (1995), discloses the mosquito-
mediated attraction of female mosquitoes to hosts. Several species of mosquitoes were
more attracted to a host, e.g., human leg, which already had mosquitoes feeding than a
host which had no mosquitoes feeding on the host (termed "invitation effect"). An
apparent pheromone, which was given off by the feeding mosquitoes, was speculated to

attract other mosquitoes to the host.

DeJong and Knols, Experientia, 51, 80-4 (1995), discloses that different malaria mosquito
species (An. gambiae s.s. and An. atroparvus) prefer different biting sites on the human
body. DeJong and Knols, Acta Tropica, 59, 333-5 (1995), disclose that An. gambiae is

attracted to carbon dioxide.

Bernier, Ph.D. Dissertation, University of Florida (1995), discloses the presence of lactic
acid, glycerol, and long chain acids and alcohols on the skin, as well as other chemicals for
a total of over 300 compounds. Some of these were identified and examined as candidate

attractants.



human skin are attractive. MCall, J. Med. Entonol., 33, 177-9 (1996),
di scl oses that A aegypti were attracted to volatile constituents of nobuse
odor, butwaiod/1033p5i dentify potential chem cals. Knols, BulPiCT/HPas/a3ved . Res.,
87, 151-9 (1997), discloses the use of Linburger cheeseﬁéthe acid and
non-aci d SeletdnOlegionin Masqitadioss hepr ‘{Cﬁo’éﬁzﬂ?igré? (1996) ftispdosse thakcarkeen

angt s 1SR BET B R R BB Rl R0 Byt

Vect or Ecgd as a dynerdiftic 48 abtd@OR)alsoisctbses afit frhaionS ek ethamilividiiRiga $at US 1S
attracted to a worn stocking and that carbon di oxide plus body odor did not

i ncr ease hymampsdis are afractize. J. Vect or. Ecol ., 23, 186-94 (1998), discl osed
that in ol factoneter tests, the hunman hand or worn sock attracted 80% and
66% respecively, of A aegypti in the cage. In conparison, Linburger

cheese at 180 : L ) rnier,
Anal , CheRn/’ler,@é%l"ij,j I\?edgﬁ%l&%gtg)’gb’d}?g? 1ggeyg )"?1 h%%ﬁ%?tﬁ%ﬂﬁ.f%g& ‘gﬁg}leﬁtgé%?d?ﬁi n

emanat i onsgolatile cbumiturats dfemowbenidof, ibaatidawt afentifygiatentat clibmighlycerol , C 12 -C
18 carboxylic acids and C4 -Cl1l al dehydes. Geier and Boekh, Ent. Exp. et
Appi ., 92: 9-19, 1999 describe the response of nosquitoes to host odors,
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Takken and Knots, Annu. Rev. Entonol., 44, 131-57 (1999), reviewed
odor - medi andeehsatgrangd diphate &ty docls/ EPERLHS 98bon platimldngths dfora 2ol 8 iesal

nosqui t oes, fir.m ng carbon dioxide as the best known nosquito
kai r ononet eﬁr‘é@“&ﬁ%‘%ﬁé ©S% . Chem Ecol ., 25, 663-72 (1999), disclose
that 2-day-old incubated sweat becane attractive to An. ganbiae. Ceier et

al ., Chem Senses 25: 323-330, 2000, describe the attractive effect of
m Xt ur es Mboera, J. Vector Ecol., 23, 107-13 (1998), disclosed that Culex quinquefasciatus is

attracted to a worn stocking and that carbon dioxide plus body odor did not increase

response.

Kline, J.Vector. Ecol., 23, 186-94 (1998), disclosed that in olfactometer tests, the human
hand or wom sock attracted 80% and 66%, respecively, of A. aegypti in the cage. In

comparison, Limburger cheese attracted 6.4%, and the control 0.0% in the olfactometer.

Bernier, Anal, Chem., 71, 1-7 (1999), discloses the method for analysis of skin
emanations, including the identification of lactic acid, glycerol, C12 -C18 carboxylic acids

and C4 -C11 aldehydes.

Geier and Boekh, Ent. Exp. et Appl., 92: 9-19, 1999 describe the response of mosquitoes

to host odors, e.g. lactic caid and carbon dioxide in a small Y-shaped wind tunnel.

Geier et al., Chem. Senses 24: 647-653, 1999, describe lactic acid as an essential synergist

for ammonia as an attractant for Aedes aegypti.

Takken and Knots, Annu. Rev. Entomol., 44, 131-57 (1999), reviewed odor-mediated



contai ning anmonia, lactic acid plus two fatty acids. Various chem cals
have been disclosed as attractants for nosquitoes. U S. Pat. No, 4,818,526
to WI sorwoicsabmsses the use of dinmethyl disulfide and di bwecylEpssie®snat e and
conbi nations thereof as attractants for Culicidae 'érms uitoes). U S. Pat.
No. 4, 907behesior of Hxotfenical frogawijoes; rseffivwing carwndiexige anthedepidgiorinon

consi sti % soJ g(lggr of lactic acid, carbon dioxide, water, and heat to
attract RO FBUOMSEY WO 98/ 26661 to Justus discl oses ni xtures of
L-lactic acid and its sodiumsalt, glycerol, and cheese extracts, with and
Wi t hout unsaturated | ong chain carboxylic acids, alcohols and an am de as
at t r act i vBrake end\Taldegy ptGChend fieoly) 35 665172 (EH29Nyalidclars thrt Reday-ald mpowbeatad s

descri bed as equivalent to the glycerol, appear to nmake the conposition
substantiWé?atg‘?ﬁafl}?aﬁﬁr’i‘qm’éé%énn%m daporate imediately in a rapid pul se.
However, the active ingredients from Linburger cheese, which are the
attractant chem cals, are not disclosed wthin the docunent, nor were
stati sti cakieflata, Capr Sadef 0F: 3203€33003000, dedesibel thernttr-dugive xfopt ofsnixtukksS. Pat .
No. 6,267,953 Bl to Bernier (2001) discloses the use of a conposition

consi st i nepntaping aprpeniadadic astkplontwalidy @ridet hyl disulfid to attract

nosqui t oes. Several of the above-nentioned chem cals and chem cal
conpositions have been enployed to attract any of the hundreds of species
of NMDSqUI {88SusAREmi @l PhAM bREL BABAUs althRtantit fol e8qithEBNS.Sapst. Wal mal s as
their hosts. In fact, many of the disclosed conpositions have been clai ned
to be act #8&8,826 at Wilaon distlesésche nwesafidimethy] disidfide end dibhty] aetcingite dnsls  of

t hese attractants are o%atgen i ncon i%;gfn_t a(r;g bel ow 50% attracti on response
in | abor atGPYIFIOAG terspals sEEACkET Iepbu/igdestnosayfies) ment s. Furt hermore, none
of the disclosed conpositions have been shown to be able to attract

nosqui t oes on a consistent basis as efficiently as, or nore efficiently
than the UtBIPan Nuwdpo7/966e6 Balfousy pot)aliictoseheivs@bba thrapositien ¢oasnfieg f or t he
environnent or that may be dangerous to_ human heal th have been used in
sore of t sadelywblastie epidoerirborpdioxideTwetlen fod beattq affractipesqypesct of the present
i nvention to provide chem cal conpositions that can be enployed safely in
the environnment, and that exhibit a synergistic effect for

PCT WO 98/26661 to Justus discloses mixtures of L-lactic acid and its sodium salt,
glycerol, and cheese extracts, with and without unsaturated long chain carboxylic acids,
alcohols and an amide as attractive for 4. aegypti. The glycerol, as well as other
components described as equivalent to the glycerol, appear to make the composition
substantive, so that it does not evaporate immediately in a rapid pulse. However, the active
ingredients from Limburger cheese, which are the attractant chemicals, are not disclosed

within the document, nor were statistical data reported for the results used in the examples.

U.S. Pat. No. 6,267,953 B1 to Bernier (2001) discloses the use of a composition consisting

of lactic acid, aceton, and dimethyl disulfid to attract mosquitoes.

Several of the above-mentioned chemicals and chemical compositions have been
employed to attract any of the hundreds of species of mosquitoes and related arthropods
that utilize humans and animals as their hosts. In fact, many of the disclosed compositions
have been claimed to be active as attractants for mosquitoes. However, the activities of

these attractants are often inconsistent and below 50% attraction response in laboratory



attracting nosquitoes and fruit flies wherein the conpositions are as
efficient than the human body or nore efficient in attracting nosquitoes
and at | ewetosaesssufficient or nore efficient in attracti mgTfEPO3/05980 1 es
than fruit. These objects are solved by the subject-matters_of the

i ndependestpesimgntss Futhesmers; agne elibe éxsﬁ%mdscom@sé@ps heya beep showa tsdieient
clainms. Sunmary of t.he inventi.on .The. present i nventors DI A Sh f ound
that a cetét%r?‘lé{ RS op accg%lstﬁ%maglsiag © Ctl%nﬂya?tg 17de ﬁefzﬁ‘%lgﬁtwﬂ&%g{%ucki ng
ar t hr opodgu&fibddyt Morbdve@Syhthdic ER@niSA18 BHaf aie UNPAD Bt the Ofivifdinent 8Bat
conponents in binary m xtures. Unexpectedly, it further turned out that a
cruci al  may badargerdusrto auman bedlthelpys beersuseén pomé afthe dnpwn ghmpagitions.
conponents in the gaseous phase. Conpositions conprising the sane

i ngredi ents coul d be observed as being unattractive when |eaving a certain
range of i e > . . Dot

gaseous p%%gﬁgedgﬁgk%s%ﬂéé‘l‘bttg?gg&? ?1% gg tﬁ)gt% ° Bﬁdﬁ%ﬁ%l %g%]ggsglu?}llsotﬁﬁ whi ch
i s directtan bepetiplepdd dakety bythiekeviasitnenpondshat sehibé asygengsstic Effecttfer m " m xi ng
rati o i n gaseous phase" as used herein is to be understogd. as the nolar
anount anditrastiaggosaaitres ¥Td Tt Bise Iherin s cpmpositipessac ap fRHaAthanthg, be
provided in__liguid, solid. qr seous _form e I | L.qui ds or
sol i ds, tiﬁ‘éti}arh% e r%?rleg\if\tg%erﬁén g@ﬁ?gtg%%‘élf’ ée)qqltr?es\(;!r}l eart%ag%ﬁg?sgl\% ngnttohgﬁ%gs eous
form of acfeRACIEMactiHdRE IS Andnsl or diffusion, the nolar ratio of the
conpounds relative to each other in the gaseous phase is defined as
"mxing ratio in the gaseous phase". The amount of a given conpound that is

evaporated is termed the 'evaporated unt". .Fpr the, purposes of. this
Sppl | cat | SHESe ol A g Do BEgRtrrarosy bb TPt SRR PETEE nol ude
amunt s O%m&%mgﬂﬂa%es%%@ﬁ%éHeﬁeﬂ&erﬁ%ﬁa%ﬁé‘.s phase, whi ch have not
evaporated. The anount referred to 1s the anount of the conpound in the
gaseous space where all of the conpounds -of the inventive conposition are
m xed together. The conpositions disclosed herein are provided to attract

bl ood sucRwmgpaayokitlpbyentiony fruit flies. Both "blood sucking arthropod”
and "fruit fly" are nenbers of the phylum

The present inventors surprisingly found that a certain mixture of components is more
attractive to blood sucking arthropods and fruit flies than the single components or the
same components in binary mixtures. Unexpectedly, it further turned out that a crucial
parameter for attractiveness is the mixing ratio of said components in the gaseous phase.
Compositions comprising the same ingredients could be observed as being unattractive
when leaving a certain range of mixing ratios in Athe gaseous phase. The mixing ratio in the
gaseous phase could also be defined as that part of the composition, which is directly

perceptible by the arthropods‘ sense orgauns.

The term “mixing ratio in gaseous phase” as used herein is to be understood as the molar
amount and mixing ratio of gaseous components. These components may be provided in
liquid, solid, or gaseous form. When provided as liquids or solids, they may be allowed to
evaporate in order to provide the gaseous form of a component. Upon mixing and/or
diffusion, the molar ratio of the compounds relative to each other in the gaseous phase is
defined as “mixing ratio in the gaseous phase”. The amount of a given compound that is

evaporated is termed the “evaporated amount”. For the purposes of this application, this



Arthropoda, which is the largest phylumin the ani mal kingdom conprising
about 75% of all animals that have been descri bed. The estimated nunber of
art hropodwepaudmsssis between 1.000.000 and 2. 000.000. ArtPommpostasss@ry in
size fromthe mcroscopic mtes to the giant decapod crustaceans. The

phyl um Ar tenspallialsp mﬂhtdf@mmtﬂnffcamppu% Tsevifledmdhe zesequs phrase.gvhigh havgi cal

d t t t K
(Sl 1 aaeneedBr PA SRS sorBid B AaRiBt bl Yls cFir Bl i &Esplon dac)
hor sef | i e§pa_6éf anari Medihe ESBbSIAE bF B8 intddiPs 8dhpskaeon ars hiaRkéProftthes and house
flies (Muscidae), fleas (Siphonaptera), lice (Anoplura), trratom ne bugs

(Triatom nae), soft ticks (Argasidae) and hard ticks (Ixodidae). Preferred
bl ood suckj ng art hropo s i n¢lude no Cul i
(Simlii di@i gom%%?ﬁbonlsl B E%‘W H&é}&eaﬁﬁg tctfm‘g%i“%( aé&%?%@éﬁ?‘bae)

horsefly wp1d iy 0 %ﬁ%{r) f @%pﬁ, use fly
(Musci dae?ﬂﬁl?ﬁ& g?@l) F?E]%napt%gpg %hﬁag)l%e Anopl ra%réhé?{rb?gt%%hn 16
(Triatom Aaﬁ)opodo,fwmbh skthé Mmspl@d&h 1ﬁ|tld: dfmanﬁl Kingdond, Icmqbndmg)abomtw 56 of
appreci ated that "nosquito" can be any he nmpsqui toes bel ongi.ng to the

subor der alyppimalsthpihane baen @@ﬁ@‘?@c@h@e“mﬁt%d Bl 9 prthioppd gResIEA®  f ani | y
%lel &F?gpﬁge%%% 086 8’%‘32 {988{) rop K Os zse f% t}%rxﬁf]cg%s%g 1|cr'%nalge’§ igenera.

e divi sub
i ncl udi ngte Edapld QUSRS Anophel es, rrany speC| es of which are
responsi bl e the transm ssion of malaria; the Toxorhynchitinae, the

| ar ge Iarvae of whi ch eat other nosquito |arva; and the Culicinae- which
wi t h about, 29 peci es ahout 34_ge . are divide 0. .twg tribes:
the Cul - oTis DAHBTL USRI RERHS T BT IS8 sl 4 METG ™ Such wel |
known gen S S
|ncludg 9% ﬁﬁggﬂﬁﬁeoCé%ggangaﬂg%@yggﬂ%‘ Bﬁ%ﬁﬁgﬁgggﬂ??% ggg%ggg

03/ 103395(H(dudirhizhé)s> Bitdg midben@ergogogonidae)phortéftiegabaaidéa)| watse ﬂedes
Psor ophor a, V\yeor%l a, Mansonia, Coquilletidia and Anopheles. A preferred
p

bl ood- suclegsiaidadyy Hpkle ties @dﬁlﬁg%ﬂﬁhﬁ%@ﬂéﬂc&@ Algag CSiphanagierdrlicecul ex, Aedes,

(Anoplura), triatomine bugs (Triatominae), soft ticks (Argasidae) and hard ticks

(Ixodidae).

Preferred blood sucking arthropods include mosquito (Culicidae), blackfly (Simuliidae),
sand fly (Phlebotominae), biting midge (Ceratopogonidae), horsefly (Tabanidae), tsetse fly
(Glossinidae), stable fly and house fly (Muscidae), flea (Siphonaptera), louse (Anoplura),
triatomine bug (Triatominae), soft tick (Argasidae) and hard tick (Ixodidae).

It is appreciated that "mosquito” can be any of the mosquitoes belonging to the suborder
diptera known as Nematocera. This suborder includes the family Culicidae. The 3400 or so
species of mosquitoes are arranged in 38 genera. The Culicidae are divided into three
subfamilies: the Anophelinae, including the well-known genus Anopheles, many species of
which are responsible for the transmission of malaria; the Toxorhynchitinae, the large
larvae of which eat other mosquito larva; and the Culicinae which, with about 2930 species
in about 34 genera, are divided into two tribes: the Culicini and the Sabethini. The Culcine
mosquitoes include such well known genera as Culex, Aedes and Mansonia. The sebethene

mosquitoes include Sabethes, Wyeomyia and Malaya. A specific mosquito is one



Mansoni a, Weonyi a, Psorophora, Coquilletidia or Anophel es. Further
preferred bl ood- sucking arthropods include Sinulidae, Triatoninae,

Si phonaptwpa3/1iabani dae, Cul i coi des, Phl eobot om nes, Mis®@CtaP)3/05980

d ossi ni dae, |xodi dae or Argasidae. Further included are, of the subfamly
Phl ebot onbelaesips iner ¢fdhy sereraCuler gaedes Fspranhara, Voraesryds ManNemat ocer a;

| nf raor dep~__ Psygchodonqr o Superfam |ly: Psychodoi dea;. Famly:

Psychodi dggﬂ?lﬁ%%gé{a %BB@%?SZOHW a and Genus Phl ebot omus. Regarding fruit
flies, included are all species of Drosophila. The conposition for

attracting bl ood sucking arthropods and/or fruit flies according to the
i nvent i onAcpefered bodrsuekihg carfhwepodrie e mosgiita baordgihg twihagenay Catex} Aades, one

conmpound om gr |, Il_or LIl or an acceptabl e salt therepf a

conbt nat i Dot Qi esivin, Bidtampore Chndlleffi gt sronbaRa b Sherbiep: ¢

aci ds, pagtd Pl Al Xyt I.dSp i jqpd Ng a
Co - C$ aFid&ﬁgc;ﬁg%%p(g%oup,der%%ggy Il %‘gﬁg@gt ;&hlé&% gég’gﬁlagﬁﬁlﬁ?%qn%ggglgg%oxyl ic
aci ds andPhlepbatofiries dvVinscitaes Gl dssinddue ik pdidae br Aankiiaai ng a Co- C$ al kyl
chain group, - group Il consisting of at |east one conpound of group | or
Il wherein the alkyl group is substituted by a C6- C10 aryl group; b) at

| east onexC ound ichd.s a . r boxyl ic aghkd Of C bl e salt
thereor . FERRINSae it e SofCnRRr Ry L Rahis Pl e ORE SIS £ aci o
caproi ¢ agiisbrd@eNRHaticera; BiFiddrdesam%¥hddonRrepicth, O Ferfahilyd this o dbilies; Simily:
wherein said variations are defined as having one or nore unsaturated
bonds andPsychbéidag), the {ranhed wtzonnox phd Gemes Rld¢batymasmoni a and/ or pri mary
anmines with d - C6 atons. 9 WD 03/103395 PCT/ EP03/ 05980 The term primary
am ne as used herein enconpasses all derivatives of ammonia, in which one

hydr ogen Rtegd}gﬁg -@S,jﬂgﬁgggtﬁ&glgspééiegr&f@jr%{}?hg[ﬁai n of from1-6 C- atons.
2, 3

According t referre nment’, the al ains (group | and/or 11)
contain 1, 4, 5, 6, 7 or 8 carbon atons. It is further preferred
that the aryl group of group Il is a, o )
The composition for attracting blood sucking arthropods and/or fruit flies according to the
invention comprises an effective amount of the following:
a)  atleast one compound from group I, IT or III or an acceptable salt thereof or a
combination thereof with
- group I consisting of alpha-hydroxycarboxylic acids, particularly alpha-
hydroxymonocarboxylic acids, each containing a C, — C; alkyl chain group,
- group I consisting of alpha-thiomonocarboxylic acids and alpha-
thiodicarboxylic acids, each containing a C,— C; alkyl chain group,

- group I consisting of at least one compound of group I or II wherein the

alkyl group is substituted by a C4— C,, aryl group,

b) atleast one compound which is a C,-C; carboxylic acid or an acceptable salt thereof,
selected from the group consisting of butyric acid, valeric acid, caproic acid, oenanthic
acid, caprylic acid and variations thereof, wherein said variations are defined as having one

or more unsaturated bonds and/or being branched carboxylic acids;

c) ammonia and/or primary amines with C, ~ C, atoms.



phenyl group. Conpound a) is preferably selected fromglycolic acid,
thiolactic acid, lactic acid, thiomalic acid, tartaric acid and/or

mandel i ¢ Woiod/1033p5i s noted that the conposition accordi n@CI®EPhhesIpr esent
invention is not restricted to_the use of only one of the conpounds  of
group |, [The tgie primparyapipGaiscd Rerrieqngpapasses ghagivatives plammeyads ygttked by

the scope ondhyarbfis RERIANLCAIWENNLAN o, 0S| LNy OF nIRI Re® ahioe

conponent s, ShOW OF con o0 ’synergistic effec
attractants for blood sucking arthropods or fruit flies. Instead of caproic

acid, heptanoic acid can be preferably used as heptanoic acid is free of
ant i desi r égcerduiglto ajpmefgrmed prmbodimsotl theeadlyl cheips égroie I and/ar Wscangan 1, 2, 3,

addi ti onal,| caprqic  acid.. l.nst ead .of i a, ;anmoni.a-rel.easi ng
comounde tuiuf Do dtatponediin s FiPiet prosryo BB e v et e poR o)
NH4HCIBn%gE§BW§HﬁPhYdVOge” carbonate), (NHACOONHZ) (anmoni um car bonat e,
NHACLl( a niamchloride) and other ammoni a salts. Exanples for conpounds of

group | are glycolic acid, lactic acid, tartaric acid. Exanples for
conpounds of group Il are thiolactic acid and thiomalic acid.  An exanple

for a conﬁ@%’@“ ayjs @Eﬁfef_lablb’ SF?C‘ﬁﬁﬁ@é‘} glycalig %F.ida@(iﬁ%ﬁ_%?ifiolﬁ“ﬁﬁ'%%ry am nes
are et hy! sl RAQRULAT R (IO ATAL.ARS: RN 400 A6 comfifsp TPl © for @

branched carboxyli1C acil I's isovaléeric acid or 1sobutyric

acid. 10 Wéaoengd 38 pré3edt/iiridibh 384 reshiced e the uboforly 6hE6f B cagpesids t he
present invention provides a conposition conprising lactic acid, caproic

aci d, anmehgmup &ilaed Thoweperddlis fecdure o), taheve df is alsg compriserhletbglseens; ofan

[ t ant er f th t iti f their.
char act er EHTEENLEVERTRISHYG Grmipiedd dhSE CRIREIST Hr OO & GHFIH | ng

ratio in {8n9a58RUSrecR M8 SfracAREIHTHIBE] E&kﬁ{kﬁ%&&@&ﬂs oPFrultged Nvention, in

the conposition for attracting arthropods, onponents a : b : c are
present in a nolar anount of about 1 : 0,1-100: 0:01- -10 or 1

Instead of caproic acid, heptanoic acid can be preferably used as heptanoic acid is free of
antidesired smell. In another embodiment, heptanoic acid is used additionally to caproic
acid.

Instead of ammonia, ammonia-releasing compounds can be used. Examples are (NH,),CO,
(ammonium carbonate), NH,HCO, (ammonium hydrogen carbonate), (NH,COONH,)
(ammonium carbamate, NH,Cl (ammonium chloride) and other ammonia salts.

Examples for compounds of group I are glycolic acid, lactic acid, tartaric acid.

Examples for compounds of group II are thiolactic acid and thiomalic acid.

An example for a compound of group III is mandelic acid.

Examples for primary amines are ethylamine, propylamine, butylamine and pentylamine.

An example for a branched carboxylic acid of component b) is isovaleric acid or isobutyric

acid.
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0,5- 50: 0.05- 50r 1:1-120: 0.1 - 1 wth respect to their m xing
rati o i n gaseous - phase. According to a preferred enbodi nent of the

i nvent i orwpDhla/1esspponents a : b : ¢ are present in a nol arcampanbsosd about
1: 1: 0.6 with  respect to their mxing ratio in gaseous phase. The
conpositions for attracting arthropods may further conprise as conponent d

om0 oo e A S5 HE GRS S TR 0 o

car boxyl i gcachda & ﬁ%léﬁﬁﬁwbﬁasﬁidy@r ackdRARObalts oSSy may be sel ected from

the group consi sti formc acid, acetic acid and propionic acid and at
| east one of dichlornethane, trichlornethane, acetone, phenol, 1-

octen-3-o0l, fermenting yeast, and an extract of fernment|pg yeast. )
especi al | § @@F@P?%@boveﬁgmﬁﬁnwar@q%{or thepepsgnt GOURRASEHARS TH G ATLRGT

COMposi t | %rhcstel?% S %ﬁrﬁétgnt%mggg E'ﬁdpkgnﬁié}m% ot ¥s ﬁ]&inll&ﬂl rafd ﬁlt‘ﬂfe adeBldn C

acid, acetic aci pioni ¢ acl ositions IC r| se one
or nore obh@@nponents d preferably conprise conponents a : c: dina
nol ar anount of about 1:0.1 -100: 0.01 -10 : 0.01 - 1000 f wu r t her

pr ef erably about 1 : 0.1 -100: 0.01- 10 : 0.01- 100, rmre pref erably about
1: -50futher bout,1 : 1 .-

T0: 0. 1 - 1 A5 dingo g aspLaidhe g it e Sompbaiias 1§ atacPRRghurpods, e, 5
with resP@&hg&&nEshf'H @bﬁé&iﬂ&eﬁﬁh'a%bl@r arﬁéuﬁﬁ@f%tﬂtof’?’@@—w RRPBRLQBIBY .
gaseous phas A preferre osition, conprising corrponents a, b, cand d
conpri ses 0zn- 86 f @65 Hseor lanbu rlf) of1 4 ]amﬂlcre@ectdo tleimmiNisg ratiapn gascose d,

acetic aci d or acceptable salts thereof. The conpounds are preferably
present i AN#Ke ratios given ‘above, nost preferably in a nolar anount of
about 1 : 1 : 0.6: 0.2 with respect to their mxing ratio in gaseous phase.
According to a preferred enbodi nent, ammonia is included in a m xing anount

of not  nPkeordhdito hréferres oEBOTATAET e kiehiien eicEmpbhdhty £SPEE rd Fedehei 1
m xing ratio in gaseous phase.
in a molar amount of about 1: 1 : 0.6 with respect to their mixing ratio in gaseous phase.

The compositions for attracting arthropods may further comprise as component d one or
more of further blood sucking arthropod attracting compounds, which preferably are
selected from the group of at least one of C, — C, carboxylic acids and acceptable salts
thereof. Those may be selected from the group consisting of formic acid, acetic acid and
propionic acid and at least one of dichlormethane, trichlormethane, acetone, phenol, 1-
octen-3-ol, fermenting yeast, and an extract of fermenting yeast. An especially preferred

component d is acetic acid.

A further preferred composition is one wherein component d comprises at least one of

formic acid, acetic acid, or propionic acid.

The compositions which comprise one or more of components d, preferably comprise
components a: b: ¢ : d in amolar amount of about 1:0.1-100:0.01 -10:0.01 -1000
further preferably about 1: 0.1 —100:0.01 —-10: 0.01 — 100, more preferably about 1 :
0.1-100:0.01-10:0.01 — 50 further preferably about 1: 1-10:0.1-1:0.1-1 ,
more preferably about 1: 1-2:02-0.8:0.1-0.3 with respect to their mlxmg ratio in

11



Preferably, the mxing ratio of lactic acid and caproic acid is between 10
1 and 1 : 10 wth respect to their mxing ratio in gaseous phase. |If the
conposi t iwpl3ah33vhe present invention contain anmoni a andPicadPososd d, t he
mxing ratio of ammonia and |lactic acid preferably is between 1 : 1 and 1
50 wit hgaseopehiase.o their mixing ratio in gaseous phase. If the
conpositions of the present invention contain acetic acid and |actic acid,
the mxing ratio of acetic acid and lactic acid is between 1 : 1 and 1 :
100 with nespREbdtOmbOSIisn, Eoitlpfisin IcBipBndns £358aHS d%ﬁ%ﬁsespdh%ffﬁfﬁ@ y, the
anount of caproic acid is higher ghan the m'xing anount of lactic acid and
t he anpuntmotntarftariic acids athmeata, tapaoictahel, acetiaatidafr abceptdbie saits therreoft Tiee
gaseous phase. It shoul d _be enphasi zed. that the conpositions of the present
i nvent i onCPROUGE areguelerablepressnt inythairatiap savencpbanetyst prelerbly dpaweeltfent i oned

component g ag drfighlc 1811 85k S 0 Al MYect AAL RRAld M GANEALR Wi Ler

i ngredi en ke stabi'lizers, "fragrances, preser I'Ves; g agents.
Al so, the conpositions nmay additionally conprise other attractants for
arthropods, such as an effective anount of carbon dioxide. Furthernore the
ef f ect s oficetrdingderppsifeirechembeldinenib swandney siincleded ib e migingtrsnovahpbmded by
conbining them with other attractants, e.q. 12 03/.103395. PCT/ EPO3/ 05980
Visual St e 4 et g eieas TRl b aveerest BOLRY SRR ARG S Par  her
directed pmuskraps or kits, which contain the above nentioned conponents.
Preferably, those traps or kits conprise containers or vials, wherein

conponents a, b, ¢ and d (if present) preferably each are located in
separ at ed ontainers or vials. The @uacﬂqtity, of, the conponents_a, b, ¢ and

d is sel eBreicfably, the gYxing akie Olppticaqiq anteaproig a¢idiis betivaert K. asdbudOphase
(as disclgsgd, 98%8hﬂﬂképéigﬂﬁﬁﬁg%%0$§&%#éOnnEnt (dependent on anbi ent

t enperat ure, I'sture an ‘ectively control the evaporating
anount of conponents a, b, ¢ and d, the trap or kit may further conprise
means for_controlled rel ease of conponents a, b, ¢ and d. The conpositions
of the prHdbneompnsitinms of theasressat myariipn qontany amgomia and lactisceite thei naxing

ratio of ammonia and lactic acid preferably is between 1 : 1 and 1 : 50 with respect to their

mixing ratio in gaseous phase.

If the compositions of the present invention contain acetic acid and lactic acid, the mixing
ratio of acetic acid and lactic acid is between 1 : 1 and 1 : 100 with respect to their mixing

ratio in gaseous phase.

Preferably, the amount of caproic acid is higher than the mixing amount of lactic acid and

the amount of ammonia is lower than the amount of lactic acid in the gaseous phase.

It should be emphasized that the compositions of the present invention are not restricted in
quality or quantity to the above mentioned components and their effects, but may
additionally contain further ingredients like stabilizers, fragrances, preservatives, diluting
agents. Also, the compositions may additionally comprise other attractants for arthropods,
such as an effective amount of carbon dioxide. Furthermore the effects of the compositions

disclosed herein may be further enhanced by combining them with other attractants, e.g.
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home-made trap to enhance the collection of the arthropod. The conposition
may diffuse out or away fromthe trap with or without a gas stream (e.g.,
air, carbwoodiiespisle, etc.) as a carrier. As used herein, PATIEPAP0IISO a
device that ensnares an arthropod, Effective traps include those well
known i n Visealgtimulisheat appsture akwiide comercial |y available from different
sources (e.g., Msquito Magnet TM avail able from Anmeri can Bi ophysi cs,
Corp., 2240 South County Trail, East Geenw ch, R 02818-1536, USA. ,

Mosqui t 0 ThepreMi®lintibe i fRkher dfltedne trdpSEUtitsOwhicBRoktaih e abb@d h avai | abl e
from Confort House, 189-V Frelinghuysen =~ Ave., Newark, NJ 07114-1595 The

conposi t i owstiofedtidognonente Rreferably thasa trapy oidtsdoipyise eantamersiavéalsr ot her
sanple containers. The c 0sj ti.ons b ended tpgether in single
Vil or COMPEITEDS cah SE] GHEREsP P BrR P e R TSP or o, ¢ he
latter bepfg.g @fo?rvfa?sdmégﬁ?,ﬁ }?Qhe cb oﬁaﬁpg,%,tclaﬁ@ai%elgé@@d ¥ #S6AL an

i nvention nay be delivere e gas phase, 'such as b conpr essed

cyl i nder . effectizdaikingrratid hethe gagposas phase (@disdosad above) rea gapeqtivase, may
optionally he m xed or unm xed with an inert carrier_g i The synergistic
at t r act an€mEERpst tdependest on pabispEisEperaf eGSR Y ?’Péi)ﬁhﬁg B ovi ded by any 13
WO 03/103395 PCT/ EP03/ 05980 nunber of nechanisnms and in different formats
appropriate to particular types of usage. The nmain function of the fornmats

and nechambefectively ébrﬁfo@‘ﬂiedﬁra{)&hﬁﬁgsﬁn@intﬁiﬂ@oﬁbéﬂsﬁﬁsta’v}fEbE c a8/ thatrggbi k@ Of
time sufficient to attract arthropods (e.g., nhosquitoes) effectively, and
especi al | yay durghar camprise msasplod somdfolled réleask pf campeneatsad, babked dour ce of
arthropod control material (e.g., insecticide, mcrobial agent, nechani cal
and electrical killing devices) which is effective against nosquitoes, and

the like, g c%?ﬁ&ﬁﬁ&ﬁ%f@ﬁﬁsen?ﬂﬁeﬁﬁéﬂ%ﬁ&'Fgﬁ%cgﬁeiﬂ aﬁ?f(frﬁ%, 888 SothhRrcltdract ant

conposi tions the pres I nvention cou as sinple as a tray
carryi ng hbmecaatieasipttd enhanae freusddctionayf thor ardirbyesd. Ghatampesiticamay iddfusehe
conpositions, tined rel ease canisters or spray cans, abhsorpent materials
r et ar di ngO¥lHE avay|feonm thegraprwigh g Witheut&gas ey (e afibicarbogAaende, shrass
naterial,c&%%p] absor bent pol yner,

As used herein, a trap is a device that ensnares an arthropod. Effective traps include those
well known in the art. Suitable traps are commercially available from different sources
(e.g., Mosquito Magnet™, available from American Biophysics, Corp., 2240 South
County Trail, East Greenwich, RI 02818-1536, USA., Mosquito Trap MKO1 by Lentek,
and The Mosquito Trap U.S.A., both available from Comfort House, 189-V Frelinghuysen
Ave., Newark, NJ 07114-1595

The compositions of the present invention may be delivered in vials or other sample
containers. The compositions may be blended together in one single vial or container, or

can be located in separate vials or containers, the latter being preferred (see above).
The compositions of the present invention may be delivered in the gas phase, such as by a
compressed cylinder. In addition, the composition existing in the gas phase, may

optionally be mixed or unmixed with an inert carrier gas.

The synergistic attractant compositions of the present invention may be provided by any
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super absorbent polymer [e.g., the super absorbent acrylic polyners as

described in U S. Pat. No. 5,6679,364], containers wth sem perneabl e

menbr aneswowanvasds cont ai ners, glues, and the |ike). The matr@pozb®»swhi ch

woul d nore agtively attack the_. thrf)pods may be associated with the

at t r act anfUpPst of fckeRis s 2 %?{e{fét WA SPIPRERte P @AACHIRE BIPSHP'SUSSRE-t he

chem cal s i t N Ay Ml t he
Tﬂgn%?ﬁ {n@gt\{&{ Y bRy %[% mQJhaflﬁ%S b to.ﬂ?oélﬂ? &éléagg of {8 Wﬂi%%aﬂg

COI’TpOSi tions e present I nvention w an rrnsecti Cli provi des a neans

of |ocal exérerperiodiof Gifne suficié@qol bitiabiGartbirlfydd (SR UdeqiEes)adffectigely, and
insecticide. Addition of a slow release chem cal nechanism such as

par af f i n, etnecigllyéq attrgefi ardusprody eHedivslychaniarailablesayree of aytbeaner control

m croencapsul ation it echnigues and.all controll.ed el easge..devices provide a
Teans to- PEHEL Che SRR ERsRb e GPRomE e SR s AR B EASERa g 't o°a
further agpedtis eff@&ivléraﬁﬁi%‘ﬁmb @0td, A ek dRdederiBRiheEvOf attracting bl ood
sucki ng arthropods and/fruit flies conprising the step of exposing the
environnment- with an evaporated conposition of any one of the preceding

cl ai ns, wh%ich conposition is effective to at,tra‘ec;t bl ood sucki.n aririrgropods
and/ or f r dPE SFRGIESS usaddoirFlgesithoafrartan) compatitons of the PR R YrHAT 6PuldRet er
conpri si ng, {; %'ﬁ" , r Y, I : e and
her ei nbel gsvélﬁ’%ée:%(r%%ne tn? télfgecop}j 8@2%%@5%%%&%%%0%?%%%%{%0 ﬁl\((S:Si tion
of matter compersitidisi Bmedl rétedsakcadip®tsvr Spitah @tnsa bbsovbed@nthteraimensdihg die of
matter, when placed within the neans for controlled rel ease of a device of
14 WD 03/ 199g89 5T herttrmtmit (588 trbricRapei perous sltaisl, deansr absedentialemeind

herei nbel ow. tp lead to the rel,ease of a,c ositipn of the.invention. The
reans. for Stk et b Episa e s pE Wik brdtpf) o i phb e es ARG AR ed 1n
exanpl e Spanfiot h83€ 36M0WbnthiRels R A eni B ¥RSE Whdnthrhk RPPent & &nelidd Yeludshe

nol ar anmobunts of the Conponents in the conposition of matter correspond to
t he nol ar amdrteniks). Jihe amteradlowhichrwbulémeranitively dttack theeurthoopodsinay e of t he

invention. Preferred nolar amunts, aré t hose wherein conmponents a.: b : c
. d are pruegAtedwiththagftectaghtn amigturgins mayibe:logatad nesy the atigagiants sqpthe o o1 -
1000. Mor : I 4 onents a: b: c: dof 1: 0,1 -
100 : 0.0%‘&%&?Bé?lg&é@e%géahkg%c?hre%gg%eferred is aratio of conponents a :
b: c: dof 1

In addition, combining the compositions of the present invention with an insecticide
provides a means of local extermination, not requiring wide-disbursement of the
insecticide. Addition of a slow release chemical mechanism, such as paraffin, or other
suitable viscous chemical (e.g., glycerol), microencapsulation techniques and all controlled

release devices provide a means to reduce the evaporation rates of the compositions.

According to a further aspect, the present invention provides a method of attracting blood
sucking arthropods and/fruit flies comprising the step of exposing the environment with an
evaporated composition of any one of the preceding claims, which composition is effective

to attract blood sucking arthropods and/or fruit flies.

The invention also relates to a composition of matter comprising the components a, b, ¢
and preferably d as described above and hereinbelow. The components are preferably
present within said composition of matter in a ratio of molar amounts that allow said

composition of matter, when placed within the means for controlled release of a device of
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0,1-100:0.01-10: 0.01 -100. More preferred is a ratio of conponents a : b :
c: dof 1 : 0.1- 100: 0.01 -10 : 0.01 -50. Most preferred is a ratio of
conponentwoa3/103393..c : d | 1-10 : 0.1-1 : 0.1-1. Al ratipcTmPobesoso ar e

iven with respect to, their mxing.ratio. in aseous phase._. A nore,.

pref err ed WOR St B slegg @Ff_é © b&rﬁé?heéome?@éﬁ@?hesneﬁasea# BRTRFHPB
amount  of oraGhiGRG Phe IR Peort LRI fedlE pritefiib®y ﬁﬁﬁ%ﬁﬁtoatﬁ%é fes@tdd
and/ or acceptable salts thereof. A preferred-ratio for I's conposition is
one wher eiimexdneple Srpdtiesit knawe iptheendf niosqaito trapsaPreferably! thasnslRmirheanesd

above. Most preferred is a ratiog of about 1 : 1 : 0.6 : (when acetic acid
i s presentof thy compoppnts éx e compesitipe PFmattsticegesrend o the melseameuphEYED Unl ess

ot herw se ' a echnical and.scientific.te used herein have the
cane oy A8 erdnbotby SO Pap BRI SRL s p i G ARy B ERAIF o o
whi ch t hi Shosk RHRMih AmPEiidnd 15b : AN d aRYéseRihiadnslar PAb&RraBRkti1CaS | QN80
patents, and other references nentioned herein are incorporated by

r ef er ence : 0@ 1t-hE} r0.8ht+ 1080 yMotaprefsied osfa mtin of compondnts a Py esedpf 1: 0,1 —

speci ficati.gn. jnc] udi definitions, will control. In addition, t

matori al o 100 nRAGaL ] 5 kST Rarentd 1ohle POeomRy A ik - A drded t o
be Iimtinmpg _ . hayenty .0p oh S f -t L RO - o -
non-limtati VZB@EX%%| 21? %rogw I%gMgrﬁ%ﬁF esgséfj?)?%ﬁgn&t%ﬁ%&gg% Eyb reidof

i nt er chandi:rgl +heo compenEnt &0 ks 5Dkt fréfetted & eiatio of bempldnksett: b a¢ t:idsian

will find the best conposition to attract either bl ood sucking arthropods
or fruit ‘flH¥s GF —dotth! —tihédlratiannmbers aes given Vitk resppetito ol Bixing BEoMde
are wthi r&}a§ %ﬁs?@sy of the art. 15 WO 03/103395 PCT/EP03/05980 Brief
description o € Figures Fig. 1 shows the responses of female A aegypti
to different conbinations of four conponents of human body odor, Fig. 2
shows results froma Y-tube test where nosquitoes can choose between the
scent endnapiagreferischcamiposition hEmeti¢rlispne isiode pompdsing en stfectiveragsmint o0hg from

J . i ned i 1.(ri.gh i )
the st and?arcgc %Ll%,r]aqm%%ma? ggplrcr)llg%cfd?m%%e%ﬁy,%ceﬁé erwllc?, atnd/solr gggeptable salts thereof. -

A preferred ratio for this composition is one wherein the components are present in a
molar amount as mentioned above. Most preferred is a ratio of about 1: 1 : 0.6 : (when

acetic acid is present) 0.2 with respect to their mixing ratio in gaseous phase.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this
invention pertains. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety. In case of conflict, the
present specification, including definitions, will control. In addition, the materials,

methods, and examples are illustrative only and not intended to be limiting.

The invention is now illustrated by the following, non-limitative Examples, Drawings and
description thereof. By interchanging the components as identified herein, the skilled
artisan will find the best composition to attract either blood sucking arthropods or fruit
flies or both. These variations and the experiments to be made are within the skill of the

art.
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Fig. 3 shows behavioral responses to varying proportions of each conponent
in the synthetic blend. A Standard blend and blends that are nodified in
t he concewDroatioes of only one conponent, B, Direct conpefPCITIEM3/03984 S
bet ween the standard blend and the nodified blends. Fig. 4 shows the
behavi or aBl‘@fﬂe@rlpcﬁonaddhﬁglgl}’m hetic odor conpound to natural blends

(i ndex finpger) umans. Cref t dlffer nt Vol u eers Fig. 5
Shows ¢ helth # shousiiaRRasS s TG Aeedar o sret sHrDRurs: 80 & {op
view, B, cahpaRafBIMun{bolipedsyr,oduction of vari ous concentrati ons of odour
Exanpl e 1 Measurenents of attractiveness of different conpositions were
carried out using a Y-tube bioassay, simlarly to the one described in

Dekker et aI Med Ve nt o . 91-98, 2002. Fi 1 shows the
r esponses T 2SBAHS éeswsg tulfeote%r.%eé ’éﬁ%q‘H@ﬁ%F%ﬁl}%ﬁ‘nge scent

2 d o, S@fﬂ%&%@&@%@ﬁ%ﬂ%@b@% GESHRE sqch PRI Hom b sl g stet | ©
Aceti ¢ acdefindd i 2xamplBar(@ighteide). S. E. M) represent the percentage of

nosquitoes trapped in the respective upw nd chanber of the ol factoneter.
Values from30 trials per treatment were averaged. Treat rrents were tested

in rando orgeé' tﬁéﬂ ontrg si de sw %#hed tl n ﬁucces&! tests For
statistic RS atVFPé 8?1’88?1‘%5 FENHRRESPFOPHE CfF MTHS Y Hedwer e
conpar ed gyﬂtﬁbuc%asﬁn &, B dhfl BeRNBrdhdd MY ArednddiseRiPgsiconOmthesd 8 t he

| etter co above the’bars 16 WO 03/ 103395 PCT/ EP03/ 05980 i ndicate

si gni fi cantlydinkfcompnoes,; B niRaed coinpétitiom thss be:wecmth@(standmrcbblmdsanghhér cantly
different (,P<O0. b(35) The results presented in Fig. 1 clearly show that a
m xture omoﬂlaﬁ:@tdl CI¥€i d, capronic acid, and ‘ammonia, or the standard bl end
(lactic acid, caproni ¢ aci d, anmoni a and acetic aci d) is simlarly
attractive for the nosquitoes as a hunan hand placed in front of the tube
in the dFigatshows e Behgviatal sffedafmddm@itigetid odor compound to natural blends

(index finger) of humans. A, B and C refer to different volunteers.

Fig. 5 shows the olfactometer for testing mosquitoes’ odour preference. A, top view, B,

arrangement for the production of various concentrations of odour
Example 1

Measurements of attractiveness of different compositions were carried out using a Y-tube
bioassay, similarly to the one described in Dekker et al., Med Vet Entomol. 16, p. 91-98,
2002. Fig. 1 shows the responses of female 4. aegypti to different combinations of four
components. Abbreviations of stimuli (dose in pmol/min): LAy, = L-(+)-Lactic acid
(0.05); CAgy= Caproic acid (0.03); AMg; = Ammonia (0.09); ACg = Acetic acid (0.02).
Bars (mean + S.E.M.) represent the percentage of mosquitoes trapped in the respective
upwind chamber of the olfactometer. Values from 30 trials per treatment were averaged.
Treatments were tested in random order; test- and control side switched in successive tests.
For statistical analysis the percentage values of the stimulus sides were compared with

each other in a one-way ANOVA and LSD post-hoc tests; the letter code above the bars
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Whereas in Exanple 1, the attractant was fed into one tube and the ot her
tube was used as a control, the Y-tube bioassay can al so be used in order
t o conpetwoiosgbigotonpare two stinmuli. In this respect, i PCTSEP0$/0398G er est
to directly conpare the conpositions of the invention against the human
body. Fi gindicaté $igsificarteliffivoseeni mows withm keebietonmamort dre sighifirantliditérentd t he
st andard E%%?& The hands of 19 Caucasi an test persons were tested in
direct co 99 on agai nst the standard bl end (Std-blend) consisting of a
m xture of LAST, AMST, CAST, and ACST stinuli (labels according Fig.1).
Bars (nmeans of 8 trials S.E.M) represent the percentage of nosquitoes
trapped afThthsultepreaittdm Ripw cdartshshvlvethaiod mixtere ofllictictaoide tepronidatids argk s

i ndicate significant preferences (P<0.05; t-test for paired sanples). The
resul ts pPESKWiRQr the stangardblenhilatin ac1dgeasonie age, aMPRIRIABASCE ACHB i¥ el at i ve
attractiv f.th t.andard .bl en e t i of a
nand of s USraN e HRRAREd e B s FOTRTREN il Ag)E A} OB WA TR O o
t he st andairectihefehcsaarmpaned to human  vol unt eers, averaged over about 20
vol unteers, is roughly equal or nore attractive than the human body. Thus
it is possible to identify a conposition according to the invention, which
is a conposition as descri bed above,, having an attracti veness equal or
better that that of the standard bl EXdMPZ reasuring the said conposition
using a bi@RssRn EMERIEAS thdBrdudiRus bl BRSSRABLEE 1R REESyasTiEd as

bi oassay nmay be carried out agalnst a control, Ich 1s devoid of any
scent, sualkoatsolf the Yaadebicsordahathoibe wadimdrderto cohpetititalpcdmpabess val ues
are then conpared agai nst_ those obtained using e.g., the standard bl end or
t he humanstaal. In tsrespgel: jtueplintorest taditngdy somperg thecampasitians 8fitheas

descri bed. | . e wher { PCT./ EPO 598 ui t oes
nmust choolsé}% B@%ﬁiaa iie SE‘ \E\h/oe ha aélreor?gid |1\y/}g$ﬁ|{ué%%%%gﬁ§g{ Segi%) “% “’g“"f’ﬁ%ﬁgﬁt pat hs
woul d conhaingn hiel SRIAE Siahi28 bleadPELd BmUe df 19IBERSRN ke PO BRI w &S Cesyih d
contain scent of the human body or of another conposition, e.g., that of

t he st anddiractisbepetitiothagsinst theistandpolddénsl (Std-bishdromsigting ohemignysatfilidwv.e

Y-t ube bi oassa&, to directly conpare the attractiveness of a %E,’E%)

conposi t i éMeroClme 228 Alacitifehdalelpgccoringfigd). Baaymernsof 84rals

conposi ti QC%Tesent the percentage of mosquitoes trapped at the respective upwind chamber of the

olfactometer. Asterisks indicate significant preferences (P<0.05; t-test for paired samples).

The results presented in Fig. 2 show that despite of variations in the relative attractiveness
of the standard blend compared to the attractiveness of a hand of a volunteer in each
particular case, the overall attractiveness of the standard blend compared to human
volunteers, averaged over about 20 volunteers, is roughly equal or more attractive than the

human body.

Thus it is possible to identify a composition according to the invention, which is a
composition as described above, having an attractiveness equal or better that that of the
standard blend, by measuring the said composition using a bioassay, such as the Y-tube
bioassay described above. The bioassay may be carried out against a control, which is
devoid of any scent, such as the assay described in example 1. The attractiveness values
are then compared against those obtained using e.g., the standard blend or the human body.

Alternatively, the bioassay may be carried out as described in example 2, where
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which is preferably the standard bl end descri bed above. The conpositions of
the invention may therefore be tested for their activity in various ways.
Pref erredwomspasbi i ons are those that are equally attracPCIEPOS/0IVE0 €
attractive, conpared to the above-described standard bl end. Further

pr ef er r edmos@EtEsH tiusihehoose betwesmivemalieoritiae Sight pathst Org ofthe fleght apthy

tt ti . tt t.i. dwth the b .t f
of & nurm i oyB oRPLEE ROt X DR e HEY i s ry aael gt o
bl 00d- suCijetimph bk B@Qﬁandtﬁer'cémgbﬁﬁ&{,rea% thiadr thd@and8PblcRg BRI # /d out
wi th a nunber of volunteers, preferably to 100, nore preferably 10 to

50, nost possibde, abing egbdhe c@fipetifive Yitwfed sasshyh todidectly chimpgreaht hitraptosesso be
used for this, test are those that are descri bed acgove, i ncl udi ng nosquito
(Cul i ci da8)2 BHFRERFPYsiiqfotie plrgaieyencss.oh g ymarspRcsod Anetae) COmBOFItRg: ni dge
Cer at opo [ hE ' (=) st abl e
1y and. nonL I Plererdfl I sokydald PRARLARHcd Inh g dofuidnting LR ERenciSh

tri at omi ngabigeréfbrd 18 ©@8ted 88 )theif adtivity i karl Ais Ges/s dReferd donipasitlois 4k those
(1 xodidae). Morre preferred bl ood sucking arthropods for use in the test are
nosqui t oethabategauallyptiractivier suso ignaptiv perapared fotha ahevendssatiprdestandardhel udi ng

the fam | i ci dae.whi.ch incl.udes.the Anophelinae,, i ncl udi he.

wel | - knowHloBS RS SompH S by Be S e ditoe ot PRI 8%, ¢ e

transm sspomoR atfiRhREivien cBfpart QXA MB OB bdRs theRef bPE BembhRiMasteal Ashi ch

eat other nosquito |arva; ang the Culicinae  which are divided into two

tribes: them@s diffemin theidattmetiveabsstth biviod-skskieg iasthiopods, éf ie prefelredtbsiche t oes

are those that bel ong to the genera Cul ex, Aedes and Mansoni a ﬁ31:19‘E>,r}0hteorm)re
e

Sabet hes, 19RerRyied Gt avilka Rymbengd veluntestse Preferably o4ai |08 emore Ricke

bel ongi ng ] 0 { A
Vansoni a. taniy BrectiaBoliot e pitfited WERuciintRlRR o R B Puis
quadr i Mactspdrd $hoaB thae sRedek@lited abéve, atUydid moduiddQCUBLHASF BhaclHGT/ EPO3/ 05980
Exanple 3 The effect of varying the gr oportions of each conmponent in the

at t r act anfSiowhipls), sarshityathlehoserminge)y biting raidgs Gaesatapoginidachhorssilyhe one

dest b gl b sl R St RERE A R PRzees 0 varying
(Siphonaptera), louse (Anoplura), triatomine bug (Triatominae), soft tick (Argasidae) and
hard tick (Ixodidae). More preferred blood sucking arthropods for use in the test are

" mosquitoes belonging to the suborder diptera known as Nematocera, including the family

Culicidae which includes the Anophelinae, including the well-known genus Anopheles,
many species of which are responsible for the transmission of malaria; the
Toxorhynchitinae, the large larvae of which eat other mosquito larva; and the Culicinae
which are divided into two tribes: the Culicini and the Sabethini. Especially preferred
mosquitoes are those that belong to the genera Culex, Aedes and Mansonia, furthermore
Sabethes, Wyeomyia and Malaya. More preferred mosquitoes are those belonging to one

of the genera Culex, Aedes, Psorophora, Wyeomyia, Mansonia, Coquilletidia and

Anopheles. Most preferred is A. quadrimaculatus and especially, A. aegypti.
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A) Standard blend and blends that are nodified in the concentration of only
one conponent were tested against the control stinmulus. The stinulus
| abel s | miDmaties3as to which conponent and concentrati on rog/HMBKISWAS
changed. Nunbers of the stinuli |abels indicate increasing or decreasing
doses conpared to the standard one. For exanple AM _5 neans a fivefold
| oner dose than AMST, AM +30 a thirty-fol ;:i gher dose than AMsT.

apiel

O herwi se, experinments were carried {s” described for Fig. 1., with 20

trials perrhe effé@F FRYing the propotidng bf Eath RRPod&itn HeRri RSN COSBSsition Wae
nodi fied bl ends were conpared w th the responses to the standard blend in

a one- way testddvsingrachi CusnapesimilaSo tho swe describadastesamplst leaidsk FigBohewshe bar s

i ndi cate significant (P<0.05) differences to the standard | end. B) Direct

compet | &1 BASSH SEonNEn PRUIREATHPE O EHl RO HE THOa sy HBE L . Bar s

(means of Ai@t&nﬁhﬂlﬁen@axﬁ&% dsggara?éxgg&igkg%ﬁ%rcsﬁs&ﬁa&o@f)%&ﬁggﬂétOes trapped
e chanber . r e

in the respective upw n ars represent t tandard bl end;

whi t e bar sompgfeps®sic tedtbagmdihst tHeadnirblestign(lsd. M ktisulwe bsbeds iadichte akitg. 3A) .
Asterisks indicate a significant é)lr eference (P<0.05, t-test for paired
sanpl es) . WiHa qopEonen ane sonesniratien tha hlend s ghanged. Numbeis oé e stimulolabels

capronic .d. lacti.c aci.d_and noni a _have .a profound effect on e
e bract v EFSte tPebrife B @R e AR RS B SRRy Bl Pl dCaM S

0S S I ncrease or

decrease RafO N eETbIdAbveNdskedhaHOAMIR AV, SitRindyFd16 Aldhet BbdeURACAMY T he
attractiveness of the conposition, while nore extrenme changes in

concent r abitlemwiskeanpesimehiywesre darting owutt asrdgsdribed fiarstsg of., wik 20 dngdepert i on. I n
contrast, an u o 25-fpld change in. conceptratjon of acetic acid did not
signifi caHF‘FtWeghéfﬁb%ta?ﬁ EePat: T arweE o heanodifin Blondly Were coRBAthe same
conposi tiQr i 1 L 8C met, i I t .
doser bed n U fetliRss (ithe aha Blohsh o GREWEY NOUASHRAMERILAD Bagy,
03/ 103395tk TASRE A6ORAhe Bxaimlieatedsipnificint§Pex aspdifferehbe tefiieetdndatd addi ng
certain cglrrpgunds to the scent of a forger of a human

end.

B) Direct competition tests between the standard blend and the modified blends. Bars

(means of 20 trials + S.E.M.) represent the percentage of mosquitoes trapped in the
respective upwind chamber. Dark bars represent the standard blend; white bars represent
the modified blend (stimulus labels as in Fig. 3A). Asterisks indicate a significant
preference (P<0.05, t-test for paired samples).

The results demonstrate that changes in the concentration of capronic acid, lactic acid and
ammonia have a profound effect on the attractiveness of the composition. A five-fold or
less increase or decrease in concentration did not have a significant influence on the
attractiveness of the composition, while more extreme changes in concentration clearly
lowered the attractiveness of the composition. In contrast, an up to 25-fold change in
concentration of acetic acid did not significantly change the attractiveness of the

composition.

When the same compositions are measured using direct competition experiments (as

described in example 2), similar results are obtained (Fig. 3B).
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vol unteer was tested, using the set-up as described for exanple 1. The
right and left index finger of each test person were tested in direct
conpetitiwo 0ai103395i nul t aneous addition of a single conpomad/rPo3/aiveo fi nger;
Martina (A) is highly, Martin (B) nmedium and Doris (C) |ow attracti ve.
The test conponents were alternatel yExamede 4o the right or to the left
finger, respectively. Bars (neans of 16 trials S.E. M) represent the
per cent age of nosquitoes trapped in the respective upw nd chanber. Bl ack
bars repr gs@id exdabifpld) WhEetfddd8LaddindedrRiPaindpounie tdhy kékn® ofh fih &rdfa hithdsg t he
odor stinmulus indicated below the bar; stinmulus |abels as described in
Fi g. 3A; aslustdesives fesidilcuting the seteu dsi deaeribedifef eampte 1. (Freigls and lafiasdexf or
The results denonstrate thaf. .when, addin certain

aired s | es). ; a
Eorrpound, PRy %fz,eé%hte P3N TR e diregicoupriitin with sunpighepisaddiiongie

attractive; i Onvirting (&) ishi OfH $ﬁﬁﬂ |
concentr atg T %s‘%o%lot ?g&%}%ua ef/ pos??éﬁq?elsihﬁ%lyh@%qﬁ @R q% a ’c%ngp]g{)ﬁ]sd(,c)
especi al | yomhtenctivge The esacdhpiheatnesauliahately, added esthe highs 6etotthd ReSinger,

attractive (Fig. 4 A, Amonia +100). This effect depends upon the person
i nvol ved. réspeatively; Batidinteannobr6 trialset B &. Mo)i rdprosant the pereentagp of mosQuifask d

hi gher concentration than that of the standard blend  did not change the
at tract | veREeRd RGTeERRF ST ,@W%P@E% ﬁ%@%ﬁ{ﬁé&?r_e%m @ngﬁm: whapEtus
used for e AROKer ARSGTIRCHe LS Sy BANA bl Dihebar Wl asdts ghovs the
experimental devi ce, rein A) 1s atop view of the olfactoneter ftor
testing mdsguibtdRsHigosiQusstgiskE Bidesacea sighi€icampidfatence{P00) tdsofor phired
odourants in the air are outlined according to the appearance of Ti Cl4
smoke, whP#RPM@s injected into the ol factoneter instead of the odour
stimulus. In the arns of the ol factoneter the snoke was honbgeneous
distributed 20. Mre turbulent odour eddies and filanents energed in the
rect angul ahe ehand8imodtaROUSvIRenSddABR Décddiredimp B WRE Bedd@blthahhmshr eans
can still be observed in the joined straight tube. For each test, 20

f emal e A. badygyfiomepesspus uyseseme mue dttfactovn touhd noemitwes Bag diig A n

Monhei 5-15 20 WD 03/ 103395  PCT/ EP03/ 05980 . »
nhetm capromzc ac1\(/1\¢1)n aﬁ concentrations). It1Ps equally possible that addition of a compound,

especially when used in a high concentration, makes the scent less attractive (Fig. 4 A,
Ammonia +100). This effect depends upon the person involved. However, addition of
acetic acid scent in an up to 50-fold higher concentration than that of the standard blend

did not change the attractiveness with any of the persons involved.
Example 5

The apparatus used for the above-described tests is shown in Fig. 5. The Figure shows the
expeﬁmental device, wherein

A) is a top view of the olfactometer for testing mosquitoes’ odour preference. The spatial
distribution of odourants in the air are outlined according to the appearance of TiCl,
smoke, which was injected into the olfactometer instead of the odour stimulus. In the arms
of the olfactometer the smoke was homogeneous distributed *°. More turbulent odour
eddies and filaments emerged in the rectangular chamber, although a steep gradient
between both air streams can still be observed in the joined straight tube. For each test, 20

female A. aegypti mosquitoes were used from cultures of Bayer AG in Monheim, 5-15
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days ol d, which had no bl ood neal before. Details of the ol factoneter and
the experinental procedure are described el sewhere (Geier, M & Boeckh, J.
Ent onol . ewp.oapm39s 92, 9-19 (1999); Geier, M, Bosch, O J. r&TBwreshivgo J.

Chem Sens. 24, 647-653 (1999)). At stinulus onset, 20 nosquitoes in the
start chasiBgroldrehishhad neblaod mh¢a) befaren Igtnils i9é thea! fagtomsiestasel theDur i ng t hei r
zig zag flight through .the strai.ght tube t e upt er, |ternately air

St ream 1 EOMTEPE YR RET ORI SV GRS a ARt BEtiBatn dur i ng. upw nd
flight t h@n%ﬁékﬁ.@ﬁﬁl. 0! 9119‘(?91)9');9@8@1‘2M.§’Bo§b‘ﬁ‘!‘0m8&ﬁ@é&ﬁ! 1.VOR5eSAepaar e
counted 30 s after 'stinulus onsét. The percentage of nosquitoes found in
each chanied7-652(1a99))as the neasure for attractiveness of the odour
stinmulus. Odour stimuli were produced by passing purified air through

Er | ennmeyer, flasks which_contain the odour solution (Gei.er, , ,Bosch,. O J.
& Boockh. A st St 26 Tosguiodss (egbey Shestbeyare et figgdenty &Tgust the
Boeckh, Jf Birpl. 202 = . . u [ oprd

i nj ected ion'?%]tot @r'awggr{e%lr% %E%?%gﬂﬁg% 31?:1?)% ﬁtﬂelg. E?&) Zh@&gaﬁﬁgt é%?ui\l/tgrryi ng
t he concenlt¢rabieBrainbirédnss ommdthadain) Rollewkid thefey@ired hiastean didieg upwind rat e

of the passing air a wi de range of odour concentrations can be produced.
Table 1 he mwsqyifees teater dbe e ReFSIVA AP WaRH Clrasuber Frehesy iy, & CoBRiEAIOLS

d duced. d. of hetic od | h h
e oh avoaSr SRS posd DA B alnd SRS FRRUATh 8L PRl NERM: B co
of skin odsaB s attth@iveRss @ETodP bEmBMET®AbE &Einfuliow &0 TROMIES by paskidgh t he

experinments descri bed above and gives the concentration used_in the

di f f er ent pesifed ainthnoegh Fienmegier@iasksivatigdcantain be odoot saimtidra(§edidredl., Bosch,
“concentrationt refer tqQ thg conce ' he odorant in the erlenmeyer
I ask t ha4-& @é’F?klbe- t@%@ﬁfc@agﬁéﬁm9§§;§a%§ga as Mi&@%@eﬂﬂ% 9-
exanpl e 5. : 7C e at A i i s LS REAM, Hpon
the air f ba;[vé!%lloﬁ'e(%g?’r @%%W@amlg@b'ﬁg%ﬂadé’@ag%?ﬁ 5 ﬁﬁécﬁe t:‘l"ﬁ#ﬂg,aﬁi{ﬁovveveer)lﬂ,O
when a di flieasl&iptdnyetel mensi oned apparatus is used, different air flows may
be used. The concentration of the conpounds in the airstreamnmay easily be
measured by nethods known to the person of skill in the art. They nmay be

f'g][ " Vfﬁ t’@% UG8t P Parl 1 The DS RA RIS AT RHYouRh iR RRLANGE addR e, AHOUN

flow rate of the passing air a wide range of odour concentrations can be produced. Table 1

summarises the tested compounds and how the different stimulus doses were produced.
Instead of synthetic odourants also a human hand can be placed in the air stream of the

olfactometer to test the natural blend of skin odourants.

The following table summarises the compounds used in the experiments described above
and gives the concentration used in the different experiments. The valués listed in the
column labelled “concentration” refer to the concentratiqn of the odorant in the erlenmeyer
flask that is part of the device as shown in Fig. 5 and explained in example 5. The
concentration achieved in the air stream will depend upon the air flow. The air flow rates
used are given in the table, however, when a differently dimensioned apparatus is used,
different air flows may be used. The concentration of the compounds in the airstream may
easily be measured by methods known to the person of skill in the art. They may be
derived by calculation from the starting amount of a substance, the amount left in the
erlenmeyer flask after a given time, and the air stream that has flowed through the flask

and through the main tube during said time.
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erl enneyer flask after a given tine, and the air streamthat has fl owed
through the flask and through the nmain tube during said tine. 21 WD

03/ 103395wB@3/1&B03/ 05980 Table 1: Tested odourants ConpomETEPSS/03Iv80 US
Concentrationb Solvent Flow Stinulus dosed |abels rate [nmol/mn] [m/mn]
L-lactic acid LA _30 Pure Water 2 0.002 (Ceier et. al., 1999a) LA _10 Pure
5 0. 005 L@*g F_)l,tl’e %0!0 01t LA 2 Pure 20 0.02 LAST Pure 50 0.05 LA +3
Pure 150 : 50 0.25 LA +20 Pure 1000 1.0 Caproic acid CA
30 1% Paraffin 3 0.001 (Kafka 1970) CA 5 Pure 1 0.006 CA st Pure 5 0 03

CA+5 Pur-gs2% 5 u."""'a' e ©) N "' ) 'ev.' e
0003(Ge|eor pob): A 50 -‘M‘- A ‘25%516“ dof1 +5 0’ 25% 5
0,45 AM +10 0.25% #9°H, 9~ AM +30 0.25% 30 2, esfi’iﬁm +1067872%8% 100 9
in]
L-lactic acid LA 4, Pure Water 2 0.002 (Geier et. al., 1999a)
LA 4, Pure 5 0.005
LA ; Pure 10 0.01
LA , Pure 20 0.02
LA ¢ Pure 50 0.05
LA Pure 150 0.15
LA Pure 250 0.25
LA . Pure 1000 1.0
Caproic acid CA 4 1% Paraffin 3 0.001 (Kafka, 1970)
CA Pure 1 0.006
CA Pure 5 0.03
CA . Pure 25 0.15
CA 5 Pure 100 0.6
Ammonia AM ,, 0.025% Water 0,3 0,003 (Geier, 1999b)
AM 0.025% 2 0,02
AM 0.25% 1 0,09
AM 0.25% 5 0,45
AM ., 0.25% 10 0,9
AM ., 0.25% 30 2,65
AM L0 0.25% 100 9
AM Loy 0.25% 300 26,5
Acetic acid  AC 4, 0.0001% Paraffin 3 0,0007 (Kafka, 1970)
AC 0.001% 2 0,004
AC 0.01% 2 0,02
AC, 0.01% 10 0,1
AC 0.01% 50 0,4
AC ., 0.01% 100 0,8
Control Co pure paraffin 300 -
(no pure water 300 -

substance
added)
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AM +300 0. 25% 300 26,5 Acetic acid AC _30 0.0001% Paraffin 3 0,0007 (Kafka,
1970) AC 5 0.001%2 0,004 ACS, 0.01%2 0,02 AC5 0.01%10 0,1 AC 25
0.01% 50 Wo43/148380 0. 01% 100 0,8 Control Co pure paraffi nP8EEPO3/(FI80 pur e
wat er 300 - substance added) 22 WD 03/103395 PCT/ EP03/ 05980 Exanple 6
Herein we investigate if heptanoic aEX¥MPYD repl ace caproic acid in the
attractive mxture. dfactoneter and Met hods See Exanple 1, Fig. 5. and
table 1. Results The behavi oural responses of the nosquitoes are

summar i zedetdin valheesgatd [fhepRB pieRSRIScah @eplie d@Fﬁﬁkd@ci@ anthaiafideg veaittaroi c
acid did not differ significantly fromthe blend with caproic acid and

t her e was Olfpctomgter aedMethods er ence bet ween the two concentrations
(Attractign: ;ANOVA, p=0.257, E=1.382; Activation: ANOVA, p=0.490,

F=0. 720). gﬁgxgg%{ﬁllt@gc?eaé\d@blga‘()w that heptanoic acid can be used instead
of caproi geggitsd 1N the synthetic m xture. Table 2: Behavioural responses
of Ae. aegypti Test chanber Control chanber Active n Stinulus %1 S E
Stimul us TheEbel@viourdodsponss Bf tHeendguitBds dre SurBmAridal i0.18b1023 89b 2. 2

The responses to the blends containing heptanoic acid did not differ significantly from the
blend with caproic acid and there was no significant difference between the two
concentrations (Attraction: ANOVA, p=0.257, F=1.382; Activation: ANOVA, p=0.490,
F=0.720). The results clearly show that heptanoic acid can be used instead of caproic-acid

in the synthetic mixture.

Table 2: Behavioural responses of 4e. aegypti

Test chamber Control chamber Active
n  Stimulus %T' S.E Stimulus % C? S.E|%A° S.E
16 Mix 81° 32 * No 0.2 03| 89° 2.2
16 Mixwith Oelow 76° 2.9 * No 0.1 04| 93* 14
16 Mix with Oe 85° 12 * No 02 08| 91° 19
high

Means from n tests per treatment; each test with 18-22 mosquitoes. 'Mean percentage of
mosquitoes trapped in the test chamber, *mean percentage of mosquitoes trapped in the
control chamber, *mean percentage of mosquitoes which left the release chamber. *
significant difference (P<0.01) of mean percentage in test- and control chamber: t-test for
paired samples. Within all experiments means in the test- or active columns followed by
the same letter are not significantly different (P < 0.05, one-way ANOVA: LSD post hoc
test). Abbreviations:

Mix =lactic acid 1.5 ml/min flow rate, ammonia 0.1 ml/min, caproic acid 0.5 ml/min;
Mix with Oe low = lactic acid 1.5 ml/min, ammonia 0.1 ml/min, heptanoic acid 0.5

ml/min,
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16 Mx with Ce low 76 b 2.9 * No 0.1 0.4 93 b 1.4 16 Mx with Ce 85 b 1.2
*No 0.2 0.8 91 b 1.9 hi gh Means fromn tests per treatnent; each test
with 18- 2\2/0rmﬂopsb$ oes. 'Mean percentage of nosquitoes tranpﬂzi’oisms%the t est
chanmber, 'nmean percentage of nosquitoes trapped in the contral 7rrber
amen per cMix with Qf highsulartioredd hitelimine promanéa ¢.& mal4aR, Repiapas acid 3 ml
significant difference (P<0.01) of nean percentage in test- and control
chanber: t-test for paired sanples. Wthin all experinents neans in the
test- or Bghmpk TOl UMs followed by the sane letter are not significantly
different (P < 0.05, one-way ANOVA: LSD post hoc test). Abbreviations: Mx
=lactic acid 1.5 mM/mn flowrate, ammonia 0.1 mM/mn, caproic acid 0.5

m/mn; . W th low =_lactic acjd 1.5 ' moni 1./ m

nept anoi o TLiscRamele W Ak DB 5o 358 e Eemrbegne hiraliy Bkt
high = | aghisGy; Andvénu@at{y ﬂlE@cE‘tra AEPEUcRs B the Tyl RsedASRTARG) ﬁw@w (el e/ i n.
Exanpl e 7 Int I's exanple ow the attractive effect of our

conposi ti e)mractwdnedscufa)uﬁb}pndomnqaomﬁmsstomffdner&nmsqntto kpaxtonas. i[}nc;msmltst rap t hat
sucks in the fl insects, W also jinyestigate e attratlvenle)?‘: of

our bl endP& 1iﬂt'f?l s Sﬂﬂéwdh‘ftft@ lgpd plsardy prhsnegs ‘? ectiygaess 8 thet@Ppfesent ed
Int abI € gmalﬂ %tfor}fetar t\e %bﬁﬁq{n%lgﬁ %chh%@ tkg'c{ﬁ%gt at.shftr tL €64 hlﬂ:rfﬁgé fesOf the

trap. gralo near catc es IS nost as

attr act v er§<§1 Mﬂﬁf?{@tlb@&hlch@@éﬁ&?dlfféréﬁti’d@ﬂfe&iptlﬁﬁnﬂ\/ﬁle@ﬁ aBy Ess\/aﬁa/ctﬁbbf ferent
to the optimumblend are less attractive. This holds true for all tested

speci es. Thishelds:trRdbeal testeddpeaesapt ure . of nosquitoes in a | aboratory room
using an insect ventilator trap Mean trapped after 20 min Treatnment n

Cul ex Anophel es Aedes Aedes

Table 3: Release and recapture of mosquitoes in a laboratory room using an insect

ventilator trap
Mean trapped after 20 min

Treatment n Culex Anopheles Aedes Aedes

quinquefasciatus |stephensi aegypti albopictus
No 6 1.0 0.1 2.3 1.2
attractants
Blend A 6 6.7 5.8 8.2 6.4
Blend B 6 2.3 1.9 1.2 0.3
Blend C 6 32 2.6 4.1 2.9
Person K 4 7.0' 6.2 9.6 8.3

Released 10-14 female mosquitoes per test, 4-14 days old, no blood meal prior to release
! = number of mosquitoes landed on test person

n = number of performed tests

Blend A: Mixing ratio of lactic acid, caproic acid and ammeonia: 1:2:0.3

Vial 1: evaporation rate of lactic acid: 0.02 mmol/h

Vial 2: evaporation rate of caproic acid: 0.04 mmol/h

Vial 3: evaporation rate of ammonia: 0.006 mmol/h

Blend B: Mixing ratio of lactic acid, caproic acid and ammonia: 1:2:80
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gui nquef asci at us st ephensi aegypti al bopictus No 6 1.0 0.1 2.3 1.2
attractants Blend A6 6.7 5.8 8.2 6.4 Blend B6 2.31.91.20.3 Blend C6
3.2 2.6 4wWD031839Person K4 7.01 6.2 9.6 8.3 Rel eased 10PC4/HPesredoso
nosqui t oes per test, 4-14 days old, no blood neal prior to rel ease 1=
nunber of Viebdgenaperasion zig eblashc eadi0- QereeVh n = nunber of perforned tests

Bl end A: Lna rati.o of lacti i 40 i acid and ammoni a: 1:2:0.3
Vial 1: ev’ff%%’r ap8rr?hPré aé£e8fgarp5(glf|%(gldag'f)%?{%&gg mol /h Vial 2: evaporation

rate of COyM i Gvapéiation PatOf BRIohfh: 1¥iroBh evapor ation rate of ammoni a;
0.006 mml/h Blend B: Mxing ratio of lactic acid, caproic acid and

ammoni a: 1:2:80 24 WO 03/103395 PCT/ EPO3/05980 Vial 1: evaporation rate
of lactic_acid; 0. 02 | Lh Vial..2: evapaoration rate.of .caproic acid: 0.04
mmol / h \P'%Pd? BEV%QH?PB%CP%P%%C@P ﬂ?é‘?‘?i@g‘oﬂ?ﬁbll?‘{?‘o &nd C M xing
ratio Of_VPaﬂ!&aﬁﬁ#aﬁon?@c;@%Pla%ti@ﬁéi@: @osnRfeRNi & 1:200:0.3 Vial 1
evaporation rate of lactic acid: 0.02 mmol/h Vial 2: evaporation rate of
caproi ¢ aviall2: dvaoraioh fite o¥/caroi8 acidvapanabl/bn rate of ammonia: 0.006 mmol /h
In all experinents the volatiles were applied in different vials filled
with the Pidlé: eeapprationigs ohammogiicR-006myBolid was filled in a separated
vial. Using different sizes of the openings of the vials, different

rel ease rates could be produced. The rel eased amount of each conpound was

est i mat edjby| ¥§jehfentsABS volatiRs wEReappHED GdidRrantyialsilleddyitinthiepare test
compounds; each compound was filled in a separated vial. Using different sizes of the
openings of the vials, different releasé rates could be produced. The released amount of
each compound was estimated by weight loss data. The compounds were mixed in the

gaseous phase using a ventilator.
Example 8

In this example we show the data of our field experiments in Brazil using the same msect
trap as in example 7. Using the optimum mixing ratio our attractants caught mosquitoes
which were present in this area in high numbers compared to a trap without attractants.
Surprisingly we also caught Drosophila sp. in relative high numbers with our optimum

blend. This shows that our blend composition is also attractive for Drosophila flies.

Trapping of free flying insects in a domestic environment in Belo Horizonte/Brazil during

5 days.
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gaseous phase using a ventilator. Exanple 8 In this exanple we show t he
data of our field experinents in Brazil using the sanme insect trap as in
exanpl e 7woWsiiog39t he opti mum m xi ng rati o our attractantsPCatEPas/0IveEqui t 0es

whi ch were present in this area in high nunbers conpared to a trap w t hout
attractants. Surpr|5|ngly we also caught EXosophlla sp. in relative high
nunber s wWth—oeur—optirum—bltenrd—a-s .um 3 bl-end—eorpostt+on—s
al so attractive for Djosophila flies. F‘%SpYﬂt ahfgefreg FY¥&S £ 1 ying insects inl a

donesti c
03/ 103394
Bl end A E

aegypti 2

Sgé!é'if,so"”e”[ i Noté%é?:tdﬁ%r TZ0BlRAR aZl I dlBj.A@B > JaYS[HRar Yandin
CT/ EPO3/ 0598 Traps with different |ures Species; No attractants

3l end B Human Iandl ng rate Drosophila|sp. 0.2 31.4/ri@. 4 0 Aedes
Q. 42 13.9156.4 Culex s$p. 0.7 21 1 7 2 30 3 Plehotomis sp—0

1.2 2.5 (

DBOSOPhléfpﬁéd il Adect s/ 24h B Bl A M xi ngl%tio of |a&ic aci d,

\ ;4 ol

caproic 4
0. 02 mol

atel IIIIUI 20~ —t vap r i+d:
;Aﬁa . %S’or ation ;’)ai A?%f Caproﬁg Iagg? ;:IUHO SZCI’TW&A}EbLI\fbarb 3

evaporati
acid, caf

ka&% e of aannla 0. 006 [gpl 7h Brend[B; MXing rafjgos of ractic
roic acid and ammonia: 1:520:0.3 Vial|1l: evaporatibn rate of

Lacti c ad

mmol / h

Pitbofdnfld sproll Oh Vial 2: eyhaporation rafz5of caproic|®8id: 10.4
Lal __3: p\/annratlnn rate of ammonia: 0006 The distanhce hetween |

each tramee@!ﬂSP@%@f‘h4 m Each day the position of the traps was

Blend A: Mixing ratio of lactic acid, caproic acid and ammonia: 1:2:0.3

Vial 1: evaporation rate of lactic acid: 0.02 mmol/h

Vial 2: evaporation rate of caproic acid: 0.04 mmol/h

Vial 3: evaporation rate of ammonia: 0.006 mmol/h

Blend B: Mixing ratio of lactic acid, caproic acid and ammonia: 1:520:0.3

Vial 1: evaporation rate of Lactic acid: 0.02 mmol/h

Vial 2: evaporation rate of caproic acid: 10.4 mmol/h

Vial 3: evaporation rate of ammonia: 0.006

The distance between each trap was at least 4 m. Each day the position of the traps was
changed randomly.

In all experiments the volatiles were applied in different vials filled with the pure test
compounds; each compound was filled in a separated vial. Using different sizes of the
openings of the vials, different release rates could be produced. The released amount of
each compound was estimated by weight loss data. The compounds were mixed in the

gaseous phase using a ventilator.

Listing of the dosages of the tested compounds. Stock solutions for preparing the odour
sources were ammonium hydroxide (17093, 25%, Fluka, Buchs), lactic acid (100366,
90%, Merck, Darmstadt), acetic acid (45731, 99,8%, Fluka, Buchs), and caproic acid
(21529, 99,5%, Fluka, Buchs).

®Stimulus labels refer to the marking of stimuli in figures and text. Starting from the

standard doses labelled with ¢, the numbers of the stimuli labels indicate increasing or
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changed randomy. In all experinments the volatiles were applied in
different vials filled with the pure test conpounds; each conpound was
filled i weosapspited vial. Using different sizes of the propaPosig®sof the
vials, different release rates _could be produced. The rel eased_apount of
each conpdi§Figasipgdesss cormpagd b thgstagaad) Berexgmple Alvhe meempadivatoldisstdosexed
in the gaseo p e { til ksting of the dosages of the
tested co%%%ﬁ%gg?Q@ﬁdﬂéﬁggﬁgﬁﬁé? e*%&&g%%bébﬁﬁg t he odour sources were
anmoni um hygbnheiteheion {%q58 vol2PSstifluliisasol Bl Brlch@eidrdlagle i Shiveh@Os6€, 90%
Merck, Darnstadt), acetic acid (45731, 99,8% Fluka, Buchs), and caproic
acid (21529ille@9abor phakfin ((BrasiS) 1074 68 MierckyPatnaddedts refer to the marking
of stimuli_ in figures and text. Starting fromthe standard doses |abelled
with ST t hé&lowratepkchercoahBlterer giyppssed Hupugh Waiflasl-e i ncreasing or 26 WO

03/ 103395 4R P 1 i e t - r
exanpl o AVOLPUREIASP CtFRonsE AL B2 3SR ER AR o B ARl B
hi gher dosgotcdanthdMSFor fcefioacidihd absedWetfdexpRpoMRl Non®Kafidabubye) sol ution in
Erl enneyer flask. Solvents were distilled water or paraffin éUvasoI(r),
107161, Msellkatioadate pBbutyricRindwapmicand. Seealsodhg. I for tlescoigtian of pdmsed
through the flask. d Qutput of test conponent injected into the

ol f act ormrePEFHBUMY,| cyl ated from calibrations of quoted authors. For acetic
acid the doses were extrapolated fromKafka's (1970) calibration data of
butyric- and caproic acid. See also Fig. 1 for description of odour
presentation. 27 WO 03/103395 PCT/ EPO3/ 05980 PATENT CLAIMS: 1. Conposition
for attracting bl ood sucking arthropods and/or fruit flies conprising an
effective anount of:
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15 a) at | east one conpound fromgroup I, Il or Ill or an acceptable salt
thereof or a conbination thereof wwth - group |I consisting of
al pha- hydwoxopaessboxyl i ¢ acids, particularly al pha- hydr oxycompozoivexyl i c

acids, each containing a Co - C8 al kyl chain group; - group Il consisting
of al pha-t hi ononocar boxylic acids and al pha-t hi odi carboxylic 20 acids,
each containing a Co - C8 al kyl chain group; - group Ill consisting of at

| east one conpound of group I or Il wherein the alkyl group is substituted

by a C6 - Co aryl group; b) at |east one conpound of C4-C8 carboxylic
aci ds and acceptable salts thereof, selected 25 fromthe group consisting
of butyric acid, valeric acid, caproic acid, oenanthic acid, caprylic acid
and variations thereof, wherein said variations are defined as havi ng one
or nore unsatured bonds and/ or being branched carboxylic acids. c¢) anmonia
and/or primary amnes with Cl- C6 atons. 30 2. The conposition of claiml
wherein the alkyl chain contains 1, 2, 3, 4, 5, 6, 7 or 8 carbon atons.
3. The conposition of claim1 wherein the aryl group is a phenyl group. 35
28 WD 03/103395 PCT/ EP03/ 05980 4. The conposition of any one of clains 1,
2 or 3 wherein conpound a) is selected fromglycolic acid, thiolactic acid,
| actic acid, thiomalic acid, tartaric acid and mandelic acid, and wherein
in c) anmonia is used in formof an amoni a rel easi ng conpound. 5 5. The
conposition of any one of the prgéggéﬂggﬁégggi conprising lactic acid,
caproic acid, ammoni a, and accep ereof, or wherein heptanoic
acid is used instead of or in addition.to caproic acid. 6. The conposition
of any one of the preceding clains wherein the conponents a : b : ¢ 10 are
present li n &ompbsition fienattracting dbandgtsudloing arthipgodsangior fruityligs camprising ars0: 0. 05
-5 effective amount of:
15 a) atleast one compound from group L, IT or Il or an acceptable salt thereof or a
combination thereof with
- group I consisting of alpha-hydroxycarboxylic acids, particularly alpha-
hydroxymonocarboxylic acids, each containing a Co — Cg alkyl chain group;
- group II consisting of alpha-thiomonocarboxylic acids and alpha-thiodicarboxylic
20 acids, each containing a Cp— Cg alkyl chain group;,
- group III consisting of at least one compound of group I or Il wherein the alkyl

group is substituted by a Cs— Cyp aryl group;

b)  atleast one compound of C4-Cs carboxylic acids and acceptable salts thereof, selected
25 from the group consisting of butyric acid, valeric acid, caproic acid, oenanthic acid,
caprylic acid and variations thereof, wherein said variations are defined as having one or

more unsatured bonds and/or being branched carboxylic acids.

¢) ammonia and/or primary amines with C; — Cs atoms.

30
2. The composition of claim 1 wherein the alkyl chain contains 1,2,3,4,5,6,7 or 8
carbon atoms.
3. The composition of claim 1 wherein the aryl group is a phenyl group.
35
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or 1: 1-10: 0.1- 1 wth respect totheir mxing ratio in gaseous
phase. 7. The conposition of any one of the preceding clains, wherein the
conmponentwoa3s/1B39sc are present in a nolar anount of abo®CTIEPD3/45980 0. 6
with respect to their mxing ratio in 15 gaseous phase. 8. The conposition
of any one of the preceding clains wherein additionally as conponent d one
or mor e40f irHL Lhabosi GOSF a%y%!ﬁe BYciAfhT, ORAS R LR ChipBus PP YAdGe@fi8m

i ncl uded. 20 9. e conposftion of claim®8 wherein said further attracting
conpounds aglycslad aid,ebiofactiorcitihectiy awigy thibmalic kddstartaneand agl man@dic acid,

carboxylic acjds and acceptable salts thereof selected fromthe group
consi sti ng 6‘?‘1‘?’ ?rﬁ’incm&ifl‘a‘gmé‘tae‘fiu %&mﬂé%wmirge%?%c%%w " least one
of dichl ornet hane, trichl ornethane, acetone, phenol, 1l-octen-3-ol, and
fernmentating yeast and an extract of fernmentating yeast. 25 10. The

conpdsi 6i onThbé cempgosdtien offanyteac of theau¢asding|ckainms comerising lagtic egidpeAEdE d
acetic acid__.is incl.uded. 11. .The OSd L f . . ¢ NQ
ol ai e wher & oGt e pacaenagt S WG, by Phneh Bl BRY 1 W HhERER! Tt
of about lZQFﬂqa-daQthQC%;mfc]&id_ 0.01-1000 or 1 : 0,1 - 100:0.01-10:
0.01-1000r1 :0.1-100:0.01-10:0.01-500rl : 1-10:0.1-1 0.1-1 wth respect to
their mxing ratio in gaseous phase. 29 WO 03/103395 PCT/ EP03/ 05980 12.

The conposi ti ] 0 [ cl i . .effective
amount 51 1 45% Paesfith Gy e bP BBl Ml e SR LRONEA B LET
sal 16 t her eafe,présentiaer@aolr ahepitafabeutaci @ 1i-s100s @d1i-nsd eatl: 05 -0 :iM0Rddi ti on
to caproic acid. 5 13. The conposition of .claim 11 wherein the conponents
are present oF h: A9 &1 ahdtithregpect tp themmixing gatiodn gasgPp$PRas&pect to t heir

m xing ratio in gaseous phase. 14. The conposition of any one of the
preceding clains wherein ammonia is included in a mxing anmount of not
nmore than 1Tht composifiod aftdnyonaaif thevprededingsyednts, wioertinghe componegtsr at:ibo ¢ 10 in

aseous phase. . o .
J P are present in a molar amount of about 1: 1 : 0.6 with respect to their mixing ratio in

15 gaseous phase.

8. The composition of any one of the preceding claims wherein additionally as component

d one or more of further blood sucking arthropod attracting compounds are included.

20 9.  The composition of claim 8 wherein said further attracting compounds are selected from
the group of at least one of C; —Cs carboxylic acids and acceptable salts thereof,
selected from the group consisting of formic acid, acetic acid and propionic acid and at
least one of dichlormethane, trichlormethane, acetone, phenol, 1-octen-3-ol, and
fermentating yeast and an extract of fermentating yeast.

25

10. The composition of any one of the preceding claims wherein as component d acetic acid

is included.

11. The composition of any one of the preceding claims wherein componentsa:b:c :d
30 are present in a molar amount of about 1: 0.1 —100: 0.01-10:0.01-10000r1:0,1 -
100:0.01-10: 0.01-1000r1:0.1-100:0.01-10:0.01-500r1:1-10:0.1-1

: 0.1 -1 with respect to their mixing ratio in gaseous phase.
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15. The conposition of any one of the preceding clainms wherein the m xing
ratio of lactic acid and caproic acid is between 10 : 1 and 1 : 10 with
respect twotohad33osi xing ratio in gaseous phase. 15 16. ThreTEPIPO®BEi on of
any one of the preceding clains wherein the mxing ratio of anmonia and

| actic acid is between 1 : 1 and 1 : 50 with respect to their mxing ratio
I N 9asepuSTPDESAyosFonldr and Me %Pfﬁ@%?éc%ﬂiﬂg cim8 BYmPAEn® fin EECtREARRAMNE

cl ai s erelntgr% m Xxing fFatio of "acetl acid and lactic acid is between
1 : 1 and 1lactid 66dyimmonies@odic badt hetic amidar agpeptablesalta thagerdfeoyushgs¢iase. 18.

The conposifion of any one.of the preceding clains conprising additionally
stabiIizersﬁqﬁ?gnq@%ﬁ%H%@ggﬁﬁﬁpéEBBWéﬁﬁvﬁggoﬁﬂFWF@ﬁ agents. 19. The
conposition of any one of the preceding clains conprising additionally an
effective anount of carbon dioxide. 30 20. The conposition of anyone of the
precedi hd cThé nempdséiai of déim Hnwhereinghe cempapicnts aed presdns ithq giedar amouref

m Xxi ng anount Q%é*qf%ic aci d @pq%mher§in ghe angg&}le ammonia i s | ower
than the ambunt CSF -4FHISSPEFHO et RIS UE I BSKRUS PSS \\y 03/ 103395

PCT/ EPO3/ 05980 21. The conposition of anyone of the preceding clains
wherein at | east two of the conFonents a), b), ¢) and/or d), ~.and preferably
al| of fhenlheeempesitionsefany Sng pr the pageadiag claxmes whstein ammeriads incdudgdinacach
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rel ease of conponents a, b, ¢ and/or d. 10 24. A nethod of attracting

bl ood sucking arthropods and/or fruit flies conprising the step of

15. The composition of any one of the preceding claims wherein the mixing ratio of lactic

acid and caproic acid is between 10 : 1 and 1 : 10 with respect to their mixing ratio in
gaseous phase.
15
16. The composition of any one of the preceding claims wherein the mixing ratio of
ammonia and lactic acid is between 1: 1 and 1 : 50 with respect to their mixing ratio in

gaseous phase.

20 17. The composition of any one of the preceding claims wherein the mixing ratio of acetic
acid and lactic acid is between 1: 1 and 1 : 100 with respect to their mixing ratio in

gaseous phase.

18. The composition of any one of the preceding claims comprising additionally stabilizers,

25 fragrances, preservatives, diluting agents.

19. The composition of any one of the preceding claims comprising additionally an

effective amount of carbon dioxide.
30 20. The composition of anyone of the preceding claims wherein the amount of caproic acid

is higher as the mixing amount of lactic acid and wherein the amount of ammonia is

lower than the amount of lactic acid in the gaseous phase.

30



exposi ng the environment with an evaporated conposition of any one of the
preceding clains, which conposition is effective to attract bl ood sucking
art hropodwoandozps fruit flies. 15 31 PCT/EP03/05980

21. The composition of anyone of the preceding claims wherein at least two of the
components a), b), ¢) and/or d), and preferably all of them, are used spatially separated

and not in admixture with each other.

5 22. Trap orkit, which comprises components a, b, ¢ and d, wherein components a, b, ¢

and/or d are located in separated containers or vials.

23. Trap or kit of claim 21, which further comprises means for controlled release of

components a, b, ¢ and/or d.

10
24. A method of attracting blood sucking arthropods and/or fruit flies comprisifig the step of
exposing the environment with an evaporated composition of any one of the preceding
claims, which composition is effective to attract blood sucking arthropods and/or fruit
flies.
15
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