10

15

20

25

30

WO 2009/ 095671PCT/ GB2009/ 000250 1 AN | NSECT TRAP
TECHNI CAL FIELD 5 The present invention relates to an

WO p®en9s6’r ap and nore particularly to an i nsecPCT/G&p009/000250

for small biting insects, particularly bed bugs (G nex
| ectul arus, and Ci nex henipterds), ticks and fleas.
JHE | NVENTI ON 10 There are two main
ugs: Cimex lectularius (conmon bed
bug); and C nmex hem pterus (tropical bed bug). 15
They appear to share the sane behavi our patterns. Bed
HMICABHIELD: es that preferentially feed on hunmans.
They are a persistent pest and have devel oped a nunber
of highly evolved abilities to remain close to humans.

HhepRIsentiventioneelatey © a@ﬁnmitﬂaptén‘d triveg pa'rﬂldulérdgetb an insect
on other warm 20 bl ooded animals s nts and

drardfor sseall bitipg inseetsc patsHiarly ke ggsgflﬂ{aex ectigrys and Cimex
\%’m,t,te,u@)f tiEks &ﬂiﬁgagl me w despread use of synthetic

nsecCti ci‘des such as DDT greatly reduced their
nunbers. At one stage in the 1930's 25% of all hones

in the UK wer he past decade, bed bugs'
MQK&%QHN%aFnELE E‘%J& across the world. 25

Al t hough they are not considered to be a major pest or
heal th hazard they can be highly.unpleasant to live

Vi Here anel twamainspeciesof\bedbugack of sl eep.
International travel and c t hought to
Lacrl i lgiex | ?ﬁ@t’%ﬁse(gﬁmé"é%ggg% S‘ cﬁoung, and adul t
ed, bygs, I | ot hi
trbbidaF |n uggage, clothing,
beddi ng, g%’?@rm tﬁ' |!’)@Eelg&i)ug can infest aircraft,
shi ps, trains, and buses.. Bed bugs are 30 npst
frequenté n s. with.a high rate of

d
%lﬁ?ﬁ Gl hesqﬁgmﬁeggﬂﬁglpg[ Qattﬁr&sel s, hostels,

dorm t ories, shelters, apartnment conpl exes, tenenents,
and prisons. Adult bed bugs are brown to
rBettibugs breoparasiea thaspagtesientialyifeed o, humans They are a persistent

pest and have developed a number of highly evolved abilities to remain close to
humans. However, when humans are not available they will feed on other warm

blooded animals such as rodents and birds.

Bed bugs were common in the UK prior to World War Il, after which time
widespread use of synthetic insecticides such as DDT greatly reduced their
numbers. At one stage in the 1930's 25% of all homes in the UK were infested.

In the past decade, bed bugs have begun making a comeback across the world.
Although they are not considered to be a major pest or health hazard they can be
highly unpleasant to live with and can cause a severe lack of sleep. International
travel and commerce are thought to facilitate the spread because eggs, young,
and adult bed bugs are readily transported in luggage, clothing, bedding, and
furniture. Bed bugs can infest aircraft, ships, trains, and buses. Bed bugs are
most frequently found in dwellings with a high rate of occuﬁ%\nt furnover, such as
hotels, motels, hostels, dormitories, shelters, apartment complexes, tenements,

and prisons. Adult bed bugs are brown to reddish-brown, oval-shaped, flattened,
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WO 2009/ 095671PCT/ GB2009/ 000250 2 and about 0.4cmto
0.45cmlong. Their flat shape enables themto readily

woe@e/dFe’cr acks and crevices. Fenal e bed bugs PEHGBR@A000250

one to twelve eggs per day, mhlch are deposited on
rough surfaces or in cracks and creV|ces The eggs are

SR Ao e 21 Al oy AN hagEarteien ey hie

aaacksvandl cetvides. begi n to f eed. They reqw re a bl ood
meal in order to noult and develop into the next
st age Bed bugs reach maturi af ter

RerSpls hrhbagS YT POWale 408 Rerdalo Tugh pJF deposited on
tr‘angg 8@?@%@5 oPth %r'é:éﬁ afld ¥rdvicds. G\'fﬁéseg"és §|Qeccééle& %ﬁthdéléﬁcky

peritod 1's greatlVy prol onged
Jsmusmm:e %0 ﬂ'[ayrarﬂ\eré"lh@tlmjsmbstrate | Emhatdmp an@urat 1 mus and

hs he k b
bR TP Ll TORR a8 e e o
TRYLR Qnd 'b%%éfo‘b infthear et Resdel Bed bidPrsachandiirity sfténfive moults.

a barbed spi ke to penetrate the skin by repeatedly

mmpmgnﬁd timec(egartpaastult) W@e@@y teapenatues god é%lﬂas about 21
ARG SR TSR ETPe ity pionged when

fbeulis?§carEB eyTh@ aduks’ aiféspa\Way @eaa&mdlchgasmme rhonths and they
di gest the neal. A full neal y take 3 or days to

oﬁfgé@PWfB@on)a@@ tRisuevivie forni? mﬁ’é‘“?fa%\“f?"{ﬂ‘afieﬁ Br ot ect ed

sites; they prefer fabric, wood, and paper surfaces.

TR ot B i gkl Gt Bt g
bbbt epike tBgsbritiate the sKinlblyyrepeatedly lﬁammér&‘@ atrthe surface.
seanms, and folds of nattresses, |ater s’p‘eggad

Nyopbe maybeqame eagowad with bigod within;thressminy %%éfvhefeas a full-
@g%n%ezf;b%ysﬁ’lﬁlyé‘@}édg e t%ﬂ t8lfi ﬂ%@g rﬁMh?ébe FTHelyQAehH BRawl away to a

n-w ndow an oor frames,

dligingrplace tddigest thel meal. Arfal kiseal imoay taker 3ior 4fdaysito digest.
and under the tack board of wall-to-wall carpeting.

Bed bugs often_crawl upwards to hjide i ctur

}%efbpu@% hide dyring.the: day is dask prq}ggt@,qeﬂtqﬁaﬁﬁyawg?er fagﬁc wood,
nyﬁaépérrkﬂa%%gefheﬁ‘ﬂgugl 660'&9 I)F'blﬁgﬁ gsra*@ﬁl? t8'tke host,

flerent insect traps and approac
calihioughribey cah travel iefativelyslargesdistanceseBed dnge initigly gan be found
i.n design. i s, disclosed

30526015 g folfs b i CsiBm (B sbrein I b RRisgR i thébelstead. In

qie%iﬁé?ﬁﬁfés?atfoh@Pﬂié?%lQ@Pﬂd»}%&@WrHléihQ @l@cé‘s%hhaafrem the bed.
l'ayer and a first glue board, configured to inmnobilise

i Fhayomay hide irwindow and Heer frames celectiigabbexes, floor cracks,
baseboards, furniture, and under the tack board of wall-to-wall carpeting. Bed

bugs often crawl upwards to hide in pictures, wall hangings, curtain pleats,

loosened wallpaper, cracks in plaster, and ceiling mouldings.

There are many different insect traps and approaches to capturing small biting

insects and they range widely in design.

A bed bug monitor trap is disclosed in US 20070044372. The main embodiment
described discloses a trapping device comprising a corrugated layer and a first
glue board, configured to immobilise insects, which is attached to the ridges of
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WO 2009/ 095671PCT/ GB2009/ 000250 3 the corrugated
layer. In a second enbodi nent there is disclosed a

WO e@po9FegL devi ce conprising a base and a |id cPUEGBR@I/000250

the base defining a trap interior, a heating device
prow ded within the trap and a8 adhesive surface

rovi ded t hi he t

Sorgater el I 8 seo@fd PRIt Peld B fEHBRE R tapping
'd@@iclé%dﬁ?nsn?%ﬁ%@% a IIE%deﬁﬁg% tiRcbasy defining e trag interior, a
cues factory attractan Whi st under each

heating deviceiptevidad w@th}n tife ap ﬁaﬁsana@@\%\f%S%ﬁ‘&ijqVK@d within
i catjon does not teach any benefit in making

ﬁgé){’?thP OCel ections. 15Thus, tactile cues incl ude:

Textured material s; l\/aterials with a | ow heat

transfer; Vibration; Heat ncI udi n radl nt

|T|Ii\1Brdﬁtelégd desrTphonRsaribes difiarent HiipERNt FIRANABISMS figluding:
| &g hgg ude the follow ng: US 4, 168 591 which

d| stl R ‘par at us and net hod for attracti ng and

Kildi lF%oafiatﬁ‘QétGHtsI oes and other simlar insects. It
t eaches usi ng heat and noisture as attractants. The
apper melequlc BABEs a heating coil which generates

CME?% mﬁa&? %%trg&gﬁ sfflte moi sture froma sleeve filled

Whist under each heading a wide variety of options are considered, the
application does not teach any benefit in making particular selections.

Thus, tactile cues include:
e Textured materials;
e Materials with a low heat transfer;
e Vibration;
¢ Heat (including radiant or infrared) and
e Humidity.

Other patent publications of interest include the following:

US 4,168,591 which discloses an apparatus and method for attracting and killing
mosquitoes and other similar insects. It teaches using heat and moisture as
attractants. The apparatus comprises a heating coil which generates heat and

helps generate moisture from a sleeve filled with water.

WO 00/03594 and WO 99/35908 both of which disclose insect killing systems
optimized for mosquitoes which simulate the breathing and body heat from

animals. Both use heat generating elements and a supply of liquid.



WO 00/ 03594 and WD 99/35908 both of which disclose

insect killing systens 30 optim zed for nobsquitoes
waniehdsihul ate the breathing and body heat freeT/GB2009/000250

animals. Both use heat generating elenents and a

supply of liquid. WD 2009/095471PCT/ GB2009/ 000250 4

%i gﬁéﬁi@aﬁ Sﬁsﬁéé%[ ? e%IP F}ré@?@‘gl{:h P |f?§éssv‘4glra]@§ Iahﬁ'o dat ?& attract

KRNt i nvention to prowdeasinple effectlvetrap
for small 5 biting insects which does not have the
di sadvant ages associated with the traps descri bed,

glf\g‘gtnyalﬁh t%ﬁiﬂe%r?grr\&%nﬂﬁﬁt ) eroldle':ﬂgnh?blé ‘é'ff@bﬂ%jtréﬁ for small

ri ca SO eatin separate and
' ibitihgpiasdets twhichmdoas nobhaes meomsadmntpges agsociatedewitiv the traps

Q%g}:@tﬁ%ﬂd]%élggpﬁﬁlgﬁbﬁb g\{%(?repﬁ%ﬁﬁlr gqrbcgaﬁ glectrical source

YA g 3 ppesona a5 S ppbstoac

chpoical deahpad, wbICheataddltmsaranemﬁmrgem aiditignallygengrated .
t t

Bpbf AR Rl SRR g I8 bR L rBe g g hand

WRAFRES Sidvel hethedh desigmethto genstatowatérsapounas well as heat.
hou5|ng conprising a base (22) and a cover (24)

containing a heat nmeans (12), which is capabl e of

ﬁi@$ét\‘ﬂwm-‘- ffigared heat source (14); a neans of

i'ng water vapour (16); and 20 an insect
retention surface (18) characterized in that o the
manner su

%%Ysﬁhmg P Tuashech BbiieRyerens M RihIHERE FRicdAged an insect
!Je(ﬁ 0?] ifﬁ ifniésEertaifl éh%?a&@ﬁﬁidé%f@ma%rﬁﬁptahdéd&nm’fses

5cm and 250 the openi ng is sized
p03| ti one«b saibbusingtcomprising a b@sé @ )aadtaaﬁqvesu(waﬁontalmng

(14", 16") is dlrected out of
al l owi ng effecti%e 6}?@15?‘?36}? @gp V’clxtl" ﬁésdggp%tﬂﬁ%fggﬂg%émg an
More preferably, tQgrdrédBeat §6Weegidective operation
is for at least 12 hours and nost pr ef er abl y about 24
hour s. e a means of generating water vapour (16); and
e an insect retention surface (18) characterized in that
o the cover is positioned over the base in a manner
such that it defines an opening (50) around the base
/ cover interface (52),
o the opening has a depth (d) of less than 1.5cm; and
o the opening is sized and positioned such that at
least one attractant signal (14’, 16’) is directed out of
the opening in a manner allowing effective operation

for at least 8 hours.

More preferably, the trap allows effective operation is for at least 12 hours and

most preferably about 24 hours.
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WO 2009/ 095671PCT/ GB2009/ 000250 5 Effective operation
i s achieved by generating and nmai ntaining a

wao eovpevamrur e of about 25C or above and/ or a heed/gBR009/000250

above anbi ent and typically greater than 50%for a
perlod sufficient to attract afhd trap insects. Such a

d i s el }epfé]erg %k% %V%\‘) eﬂf}@%ﬁe&? ,E@gr»,a F.;réé;ﬁpgdgnlﬂgea temperature of

Idb@heesad 0P ¥ibbé Sihdgena haimidity abowd éﬁﬂii&znteaddeﬂypm:aay greater than
and then, as the tenperature drops, incr

5% fora prtad guffigient do pHteack @adﬁpan Wg-eque%ps' s rg;qjl§ preferably
?ag?é;%qg%&gerl met er of th_e trap. The _openl ng nmay _be a

ngate opening or it may conprise a plurality
of smaller openings regularly or irregularly disposed

i gﬂgw&%&ﬁé SasttscoRaTalogal AT isicrPated By first
aeégéér(@ ¥ rrt)foeﬁVIet fé?n;i ﬁﬁé%nﬁgpéﬁt 84 tH @ nperBturé Wrdps,

di ment e 5 openi ngs are
dncrpasiad the relative hpm@lt}ts or hair like structures
whi ch project upwardly around the perinmeter of the
base. According to a second aspect of the present

'P’ré%?bbgpthé 'b?bﬁlrigse)&éﬁds drsling m&cd@%m@éteﬁ bethecleap e opemng

for an insect trap conprl si ng

zma)abe a lagge e\’mngatmpezrungae RABaY, gomlgse aspiuFaitnaf ﬁ@ab\er

h d
iR reBtRi g hreGdiah) dloblosld ehibdhd e HEfnefi The smaller
\M;{eihlngéfmﬁ%/ﬁﬂkétr(e%@rlh of\mjreda, cmannets magap:smvtkmhmgﬁ @, size which
follow n e renpval o t ect
illom thedisass b eriey 33 Taprih & Bral PHITEPSU SR smaller
‘Q%%@fw‘é%%sﬁ&é&eb&%%h%%i‘aﬁé‘sphéﬁ fike SHAEtuPds WhRH project
a ur operating span t surface tenperature
i@mus'tamtmdlﬂhqpaﬂmetﬂofetheebaseetvveen 40C and 20C and

the relative humdity is nmaintained at a | evel at
| east 10% hi gher than the prevailing humdity. 30

'A&%?&in? tha detlontl a6pebtst thetpresdit iRfemtiriherd Rfp@ivided a

 evel [ east 20% through 30% or nore than the
maskaged shemical dieay pad( t9& 1)1 forandnsestdrap, € MueAraPlSing:

5 8L SRR ToaBG GaBR e PRkl R SR et pac

(120) which chemical heat pad comprises:

e a semi-permeable membrane (130); filled with

e chemicals (140), which on activation by oxygen, following the removal
of the protective packaging (110), cause both heat, including infrared
heat, and water vapour to be generated such that over at least an 8
hour operating span the pad surface temperature is substantially
maintained at between 40°C and 20°C and the relative humidity is

maintained at a level at least 10% higher than the prevailing humidity.

Indeed, the relative humidity may be maintained at a level at least 20%, through
30% or more than the prevailing humidity. Preferably the relative humidity is
greater than 50%, more preferably greater than 60%, through 70% and 80%.
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6 The operating span is preferably at |east 8 hours,
nore preferably at |east 12 hours and may desirably be

W@bwonIsedt hours. In a preferred enbodi nent thePCT/GB2009/000250

chem cal s conprise: Iron powder; activated 5 carbon,
sodi um chl ori'de and a source of water which may, for

| .b n b dll . - .
4 Basrating spaf S prereranEoEiead s Mok, Phoieiibidianly dlfeast 12
Herirs Al mapdedirably b8 dboutehlitiues.t he defined _
performance characteristics - an exotherm c reaction

generating the rel ease of heat and sufficient water

AWk e R MRS e B
darbes SodRirfichioritlesand asolicce gewatenwhich metye for(@@mple, be

ﬁgﬁ gqq ’)néq \T{g{qsg,&qaqutélﬁéq;%ﬁ %egs’ckil%a %}ehrﬁ%{ \%/tllletgomslg\lletr appreciate
\‘}é%ﬁ;ﬁf\%l' glft@rridé'ib c%rgaegt%gﬂ% #hiRHAE dEfived PEforFRNCEY

east as nmuch as 50% of the pad 15
vehiagdntteridtios - e eixottiermiaiteaution geperatingotheaetsasgtaf dieat and
enerate both effective levels of he nd noi sture.
et wIEL Vapaudar he gen T Ard RiBesE [ vas
found that the preferred profile for attracting bed
bugs, was one in which the heat 20 di ssi pated,

d
ryefarably, thenpackaged cheapipaldigatpadeomprises. meigfqt at least 21%

i nter [ ' . ' '

e SRR ety eley (B RRpB0N; Shisia, for eXATER, B o
Hydréted magtsehsreimveniaten is thouadr as water dfectystallizatient The source
(RWRLET TR SOSTIRE, DY ¥OI950 ab GRS B0 AT 26 1DYCH g5 §0% of the pad
'W%’]gﬁtfpf generating water vapour (16); and o an insect
retention surface (18); characterized in that said

heat neans is a chem cal heat pad which, when

i e éf?etég%ﬁga%at;%}f §| Oel.(@;r?; ggﬁ\&a Hngagﬁcg{?g% 8%&1 8ffective levels of

heat and moisture. Indeed, this proved to be a challenge, and it was found that

the preferred profile for attracting bed bugs, was one in which the heat
dissipated, and moisture generated, graphically resembled two intersecting sine

waves, substantially as illustrated with reference to Fig 14a.

According to a third aspect of the present invention there is provided an insect
trap (10), which mimics certain characteristics of a mammal, and comprises:
o a heat means (12);
o a means of generating water vapour (16); and
o an insect retention surface (18);
characterized in that said heat means is a chemical heat pad which, when
activated, is capable of generating both:
e aninfrared heat source (14); and

e water vapour.



10

15

20

25

30

WO 2009/ 095671PCT/ GB2009/ 000250 7 In a favoured
enbodi nent a m croclimte enhancing surround is

wale@poswdl about the heat pad. It serves to norBCOGB2@HP00250

mmc, for exanple the hairs of a small manmal and

of fers a nunber of benefits ovér and above a
traditional housing. 5 Preferably, the cover nenber is
made of an insulating nmaterial, such as pol ystyrene.

Tha mebeed ebedintett & mirodlirdte ehremicihgssurfeaurl ieldisgosed about
can cause condensati on can be avoided. 10 The surro

e hpat pad It gerves do muretclesely MiMis dobexample th haie ot & small
B 800 ol ¢ SXbRARE ok oo Sadiionl ousing

an exotherm c reaction generating sufficient heat
including infra red) to mmc_a nma . and Wi l.|
&’defqralaiua%eyc%ﬁ @F%Péeﬂf\!ﬁt’@?gé/ Qf)aﬂr'nﬁ’ﬂ%’bﬂ MAterAl sl as

! i i SfialTReéans b S¥rfacd @hithesarfcause
g&?‘%&:rg%émggg%%ggfnﬁout 25C for a period

sohtiensatiun ¢an bétavaidedt he biting i nsects towards the

heat neans. An ideal period is at |least two hours and
nore preferably at |east 8 hours. Cbviously, the
HYROSUrrdUHY Py gftidIyadr domfplBRA} ehsloBBionichivaIop thEtheat means.
betterr. The hzzﬁwtshtgf}l;d i nclude an infrared heat. 20

The applicant has found that it is particularly

si rabl ' . i . .
5 ik B B RS Tl RS Unceas 10y th laton
cnelergRhA exbtimicresttiohigenetatingesffieienhiedtsiricluding infra red) to
generate water which js vaporised by the heat e s
GRiAe m@ammalga%wwfad%r@myagasmtemef P humidifying the
I?é‘é;% nlifohPent. TH ReatGh¥ang Rﬁ%ﬂ? geﬁBF‘at§§5‘s‘Lﬁﬂc€qéHp%rature of
nenbrane thus mmcs a mamml "s” Skin and the area
iaboat 2B @ for @ period sdfficient lve atteat the bitingi inséctsitewaidsdhe heat

Preferably, m.crocl.imate enhancing surround |

means; AR Wealpetgd el 16ae: OO 208 Tigre.Rieliiabl; 7 /gast 8 hours.
%EﬁGﬁle,Tthé ISHGSIAHE PeriBY tRANARI Hetat @InfaRtaired the batier. The heat
conprising e.g. pores, channels or other openings or

tshiould inkludetaninfiared heat a size sufficient 30 to

provi de access to the insects to be trapped). In

ei ther case the surround can provide an insulating
frHecapslicant AAS feundihat i particullydiesiableteuse as thexchemical
place and allow infra red radiation to be enitted fron}.

ineat means-eamehichompTiRgs R SeMipetmeablsdoe athiase apd Fratains

. : o . ' L _
BI04 Rl A5k 1S g Qe RElote i vaporisca
dyftheileait geherdted de givegpfbivateryaposeand thaieby siumidify the/trap

of the devige neans a cheap di% osaple trap can_be

E¥iropmedt 1 TR F§MbPBHTERRIC MED JRInyPs @ fg(Tnal's skin and
gﬁ% %"r?fﬁnﬁﬁ%iéiéfg" éﬂfgrlfohhamgstﬁé_rlfe%t infeaisSid HUNiATiedd Peeferably, a

I's regard, ood- sucki ng insects have speci al
saicsaniimate entiaociag sunundds plasedcaveror aaeerd the keatgneans to

aer}l a%%g tHn‘gee%e%{ fhr]ee&rtrgunhd) rrﬁ%yi &n?&istehg\ Irc:pL.lf'?ss"tﬁ‘Jt‘.ture comprising
e.g. pores, channels or other openings or hair like structures (of a size sufficient
to provide access to the insects to be trapped). In either case the surround can
provide an insulating function, control humidity, provide an insect hiding place
and allow infra red radiation to be emitted from the heat means.
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Dependi ng on the surround material chosen, it is also
possible to provide a 10 degree of insulation, thus

wWee@borging the effective operational tine of PEEGBR@P/000250

The material can al so provide surface characteristi cs
\Nhl ch can be used to attract tBe biting insects i.e

GoRtGRE o BYeF (5CITRRG ol ) B 3r i8Ry g Rsn found by
Itexbenﬁfehucd ?ﬁ @%Mﬂ;?effﬁtyne ];a]gaﬁ?d:tmg Iblltunglnsgets The simplicity of
0 enhance e num dal INg errec roayc
Koerdevicgimeans acheapiisRosAblé bap 89&%%%& tieferivelyRrodiced. The

R B of ubigagey 24 IREmEinHAG Sburchs e apintaeous.

space betvveen adj acent hairs or hair |ike structures
bel nated wth e. i nsect ca

{a Huis regarin BIOGR- SUsNeL BEBHE VS SRFCIA SRREpY Atdctyres that can

f H’%}ﬁ Mt8 HYMAE Tl YR théir host

p?%‘gg#é@gai n Igg?glrgeéhfsg\y\grﬁggagggﬁéface faci ng ther osts:

chem' caI heat neans. In such circunmstances the casing

{08 T eha B faliSan R i ARE PRI piice =
deghels Bf muRfiBAJtHIRProldmirmyther effettive @p@mldnal e d)fythe trap.
handl ed and caught insects will not be |rrmed| ate

vihe miateriaghgan @lgo ewvmees\wéaqg/cnaiacmahﬁlr}@ br%\ﬁﬂn {% usgd to
At 014G Bt i86eRlied BroflBn HiFabdPTE XL pectar ot the

invention will be described further, by vvay of
exanpl e, vvlth reference to

e foll ow n ures and .
Busthermore. thgoids: 058 e SHSn b 57 e HBioSF sl hairs or
%alr Jike < stﬁlc%r%s'c%n&&fn@ﬁr‘égﬁgté@ with YHYT Water fd“éﬂlg&wdenthe

erature a chém cal heat means foll ow n
emlnmdﬁlylng refferct forttopeoduce a humidifying effectwhergpa chemigal heat

f’gg%méﬁr‘] gleﬁ}ngFggggﬁ it Vi e? p{tgg? OB i u[if ﬁ gvlﬁﬁ ’né;'r iftfie %Iternatlve

3RE VBs! §Bac¥é§ and bﬁ”énhélstdﬁ%pabé b@ﬁ@eéﬁ adjacent halrs or hair like
seni - pef meabl e nenbr ane; is a

(strugjures mmh@e tmpresmﬁ@%wlth egran mﬁﬁbﬁ;%ntu%a%%ﬁ've and or

j@%qu?% Mﬁeﬁﬁwl rl ﬁ%\%@hhﬁ%@tgﬁ‘?@&%@hﬁwdﬂﬁheswe is
VI!|ﬂ§V|Iéd¢r€€bhd por%sstfmiai‘ds alsut'faaé lfacing the clgdgrnicabheakmeans. In such
pl astics box

Fig 5 agra
e the caeinoey Aot F SR il S f-casing i
BSR4, kA B S doraditgs A9, W St Rriciment
1he outer casirg €an be@agilppandizd4am) calghtinsgcthwilcmetrhgeimmediately

oo o AP RS i B TRG oEit Gl b Vakiaions on
Lthm¢@§Wﬁberwém ®forsiafistei theaite of increasing

The various aspecté of the invention will be described further, by way of example,

with reference to the following figures and Examples in which:

Fig 1 is an exploded perspective view of a prototype MK1 trap according to

one aspect of the present invention;
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20Fig 7 is a graph (2.4.3) show ng conparatively the
surface tenperature and humdity of a human arm pit;

WO2@9893631 an expl oded perspective view of a "fPEI/GBa®wR/000250

kit according to one aspect of the invention; Fig 9 is
a perspective view of a furthe® trap enbodi ment;

w th B e srmnld e vering e ERAGDETR; ool tdifersture of a
Ehél’i‘n@aq’ nRat HansYENRANG REPAIHPWith @878€)09/ 000250 10

Fig 11 a illustrates a variation of trap in which the
surround takes the formof a brush |ike structure;

Fig 11b Ll.lus r' j r

19 b et 1727 SNBAIR £ eingR /e WnpbeRlicPand surtace
feapérature of fldmeiﬁicall heat na¢arss doltoweing nactivatian i with dime in the
in which the trap a brush-1i ke base which in
@Bﬁﬁn%ﬂf%ﬁeﬁ]'ﬂ@r@ﬁap Pﬁ't "A8€cover nember creates a
"broken focus gap" about the traps perimeter; 10

Figs 13a-c are pictures showing the infra red

Si gnath 4ss argrapk (2 B3) showirg meec;hangwnme cepmneratme and surface

and respect.i vel {jh t he °W| E’F\B‘?glfgﬁ? when the

emppratwerot 8 ahermichl haa

%héﬁm%ﬂ bt frfeahdWal bwcaa wa Snedll tvhﬁ;am\aucﬁgmf blatk pledtics box;

\ head pad (Exanple 4) accor di ng to the
i nvention, and Fig 14b is a tenperature humdity

graph  or, Ihed Wit ;
pad ( EmpPed §%|+ (@4“1{ ) gﬁ&gﬁﬁgnSI%@g@;@o%E%L@%erature and
HaRfidty of @I%riimml lfedt means following activation with time in the absence

of an added means of increasing humidity;
Fig 6 is a graph (2.4.2) showing the change in core temperature, surface
temperature and humidity of a chemical heat means following activation with time

in the presence of an added means of increasing humidity;

Fig 7 is a graph (2.4.3) showing comparatively the surface temperature

and humidity of a human arm pit;

Fig 8 is an exploded perspective view of a “flat pack” kit according to one

aspect of the invention;
Fig 9 is a perspective view of a further trap embodiment;

Fig 10a is an illustration of an embodiment of trap with a porous surround

which is partially impregnated with adhesive;

Fig 10b is another illustration of an embodiment of trap with a porous

surround which is partially impregnated with adhesive;



10

15

20

25

30

25 In this exanple, the principle of creating a
sinple, cost effective trap which mmcs a snall

woresvamdseas eval uat ed using a sinpl e prot ot ypePUEGB®9/000250

as described with reference to Fig 1. The device (10),
conprises a housing (20) haV| ntP a base (22), and a

or ovi dcd 1 lstEEE vA R 0agt WA (R tGund takes the form

dfsoeeH Iikes!trimetdlese, and tvvo trays (26; 28) are

arranged above the insect retention surface. They are
respectively a first tray - (26) for supporting an

auxi | iggy ' h-like structure
vapour” DIL{F Auated Ao Of ZATEpLM WM Brushy
reempletplyreavelopd the heatdn2e0sy/ 095671 PCT/ GB2009/ 000250

11 The heating neans used was a chem cal heating neans

in the formof a 34 g 'Hot Pad' manufactured by SJC

Cor p, Hgr £2.ilistrifes HobebBehddenafiators inwhioh ehef trap @omprises a
dust, activated charcoal powder, cellul ose, zeolite,

drushrike thiaseiwkich il combination with @ndnsulpling qoyep mambgicreates a

10nm sachet. The

Bedhed B GoRE b IR PR Er ot or - sacher
which is fabricated froma hernetically seal ed oxygen
barrier film The pad autqmat.ically. activates qnce th
out er Fgenkia- PsaVGpBWElHeﬁss'W'% n‘b@plﬁ% ‘g@%ﬂﬁ% UgsH 8FH“ed from

V(WHQ{' S5 RRtha: d
rdgg%rt%g?vla\n% PE;EE he vi rlgllkg’ I ron Ig%st whi cﬁgﬁas bg%nﬁé& pad activate
eard indelich Fogm 8ciig thet devicdhobiFig £2;nce its manuf act ure.
The oxygen oxidises the iron and the process is
exot herm c thereby generating 15 heat. The sodi um
chloriglg fid & éste%p“él‘éﬂlré’ HumiSitg Yrapie focars devicetsirFig, 12 with a
heat is generated and the reaction continues until all
thead pam(E)@mnlﬁ\ﬂérac@érdlwéfétth'@NﬁﬂlIOTblaﬂﬁJrrst ances, the
reacti on of the unpackaged formulation is quite fast
and hi gh tenperatures can be achieved in a short tine.
Hovev eFigt fub ishal teripetatuire diunsidityrgjraph dbistreidbvise of Fig 12 with a
charcoal and zeolite controls and sl ows the rate of 20
Rt aroeaknad((-xeneplp 40 of simitagslieensienthe present
application. Water present as e.g. water of
crystallization is emtted as water vapour foll ow ng
heati ng. Packaging the m xture in a sem -perneabl e
S rt s the reaction rate, by slow ng
tﬁéyghéﬁﬁéR%&ﬁ Thi s conbi nati on has been
specifically 25 devel oped by the manufacturer to warm

hands, by conduction, for up to 8 hours at a fairly
dexarnple 11 at e.

In this example, the principle of creating a simple, cost effective trap which
mimics a small mammal was evaluated using a simple prototype device as
described with reference to Fig 1. The device (10), comprises a housing (20)
having a base (22), and a cover (24). An insect retention surface (18) is provided
in the form of a glue board which is disposed on the base, and two trays (26; 28)
are arranged above the insect rétention surface. They are respectively a first tray
(26) for supporting an auxiliary means or pad (30) for generating water vapour

(16) and a second tray (28) for supporting a heating means (12).
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The reaction is; 4Fe + 302 2 Fe203. In separate
reactions, sone water is also rel eased due to bound

wartensyaporating fromsome of the other conpRCEOB003000250

present which include cellulose, zeolite and sodium
chloride. In use the bag was at 1|vat ed and pl aced on

the second tray (28). If additional humdity was

desired a danp pad (30) was placed on the first tray

(T heatily P@ads WBBH WACT cheaicd heating tnaansTinghe form of a 34 g

R pe test device useg to evaluate the
PP&@?EV'@FP@H %?reGQVnﬁ]GMBnRBEﬁa'heat means as an
attractant to bed bugs. The chem cal heat neans was

sel ected because it did not require electrics (or
bettet Hoty Ppdwentaing a nopturetdf giensiustoagivatadsehargoal powder,

d .
CEUeRE ety s ot SR st s is packaged in a
\é'éml»tferme'ﬂdle 80mES Kk 50nirhac1Gmihs sadhiatsThé saclkglds ipaahed in a
ypot hesi sed this conbi nati on of at ract nts

(0B et HtET BagaRVRIOn i {ABpoRIRE La heveetirally fgaled oxygen
e e
mmo@phebe bryger énters thebsachep troughdble skati pecokable membrane
vl R o 50 Dl At o

%ﬁﬁé% QFE when ready to begin the test. Once
eat pad as been opened it will produce heat for

apprOX| mat el y 8 hours. 20 Rel ease 20 heal thy, hungry

d rral e comm ﬁﬁ? ?ﬁgn%ﬁdg{ﬁéﬁﬁgs@ i8] xgm M‘E e)"i‘elg)fbéheratlng

Meat eTive héd@fn ehlofigé tacl ad b Watalpst. Drrerthe meédftibmlstahst leeat is
ensure that the insects can escape

generated and the reaction continues until all the iron is converted. Under
normal circumstances, the reaction. of the unpackaged formulation is quite fast
and high temperatures can be achieved in a short time. However the inclusion of
other materials such as charcoal and zeolite controls and slows the rate of
reaction making the pads suitable for the present application. Water present as

e.g. water of crystallization is emitted as water vapour following heating.

Packaging the mixture in a semi-permeable sachet further controls the reaction
rate, by slowing the ingress of oxygen. This combination has been specifically
developed by the manufacturer to warm hands, by conduction, for up to 8 hours

at a fairly constant rate.

The reaction is; 4Fe + 30, — 2 Fe;0,. In separate reactions, some water is also
released due to bound water evaporating from some of the other components

present which include cellulose, zeolite and sodium chloride.

In use the bag was activated and placed on the second tray (28). If additional
humidity was desired a damp pad (30) was placed on the first tray (26).
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25Pl ace the dish in a suitable, secure, test arena,

such as a plastic tank or aquarium neasuring
wappposisrat el y 35 cmx 25 cmx 20 cm Pl ace t heCT/GB2009/000250

prepared nonitor in the centre _of the arena and place

the tank in a dark roomor altlérnatively place the

tank in a light tightbox. Miintain the test area at

ambi ent tenperature and hum dity. 30 After 24 hours _

TREpretatype teshievice avas usadhto evaluaterthe efiectivenassef using a

caught WD 2009/ 09
sﬁémpal pRat e 2% ah ARGRIATI A0 B0 1S 1fig ChelniGal fesk means
dé@f@& b@@ﬂhé@ it dit® n6efRjUFeBIS¢ti6s (or trattary power) for operation

recor hour period. Review ng the

aintlibdzause fit gananatbyl bataheat, dncludgripfrated @%&%&%’tﬁg}’@ using a

ve if a h e
B shaaipo.Sneral pyb Hatef Yapdulcan mepEl /RS TTIRAS the
g?gugfﬂc Hf E;meégm; thig ccangma}(lon lof atirgotantsteeult be deyeloped into a
[ out in a dark room Tenperature and
sunplei cheapiandieffective biig gt'ﬂ%eqtgrﬁpi ng rlrg peri od ranged
bet ween 20C and 23C and 53% and 55 % respectively.
Twenty pre-starved adult femal e bed bugs were rel eased
qmeOeffmbdywapmeedewnd wasdestednagaiost the tGemmen hednbug, Cimex

gé@g&guggg ér%gqe ‘&pErYﬂh %%pégqr{ag a{eod: r%é%cté"a%%%\gce could be
%th %F@«Jhepﬁnggc §pks Neans was activated.

serva s wer e e on the nunber of bed bugs
attracted tomards the prototype device, (i.e. those

ent i 0 e device but not caught on the
g\&/@eﬁ?a@&g‘} and those caught. 20

The protocol was as follows:

Activate the pad when ready to begin the test. Once the heat pad has been

opened it will produce heat for approximately 8 hours.

Release 20 healthy, hungry female common bedbugs (Cimex lectularius) into a
Petri dish (approximately 5 cm diameter x 0.5 cm high). _

Place a layer of felt or blotting paper in the dish to ensure that the insects can
escape.

Place the dish in a suitable, secure, test arena, such as a plastic tank or
aquarium, measuring approximately 35 cm x 25 cm x 20 cm.

Place the prepared monitor in the centre of the arena and place the tank in a
dark room or alternatively place the tank in a light tight box.

Maintain the test area at ambient temperature and humidity.

After 24 hours remove the monitor and count the number of insects caught.

The experiment was monitored with an infra red video monitor linked to a suitable

hard drive with the video camera set at a height of approximately 30 cm above
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bservation on the nunber of bed bugs attracted to the
prot otype device were nmade at hourly interval up to

W@ 2009koers and then again at 12 hours after i ne€DGBLI0AH00250

the prototype device into the testing arena.
Qobservations on the nunber of t®d bugs caught on the

e festetig o€ B A=Al BE i BoFls onct s pifont begins

thé chfidth ishoaldEbd a¥ivated td pddord Yolg Rawiour\Beriod.
2009/ 095671PCT/ GB2009/ 000250 14 WO

2009/ 095671PCT/ GB2009/ 000250 15 The prelim nary

f f

d@%ﬁé\&i\%t edcﬁ??@?%l t?% S@ﬁl ec‘j Bgfi%%{ Wr@lh 239 L?&{‘gwr? 3
trhévernényl ifenys ap the st byset:tse Tpeaewlyspeam beireeondedrag aurly
attractants heat (including infrared) and humdity vs

F@tions. To further explore the capability of a
chenical heat neans to generate heat (including
infrared) at an appropriate tenperature and for an
afhe eppedmenpavasdonddctet cagdinst aycmrdr@eaﬁam dheapretocol. It was

Y0000 oot B AP G AL e tein

DHelod r%'ngé& bedkée®bot®an@gsC msswanw B8%! Rispectively.
gain a fuller understanding of the conplexities of the

chem cal reaction. Earlier trjials had shown that the

1|5 at | orﬁrf?&ed E%Gf’&ﬁ]alfgé ?,gﬁ%?%é“&gﬁéé@%é éa@éhgffol%ed paper and

;ﬂ@@éd mglcﬁaﬂiee&estlﬁg aragyid ot Ombhyl The protutypeotrap t(ak per Fig 1) was
inside the reaction. Typi Cal[ﬁ{)f gg ratures ﬁ_f R
piasedhin He RIING\AENIrORAASIt 9stand: #ifical heating

‘}ﬂégns%g%ﬂg?%obe t hernoneter, a const ant

tenperature of up to 55Cis often recorded. on the
conditions of the test. 20 The objective of the

TRt N T e T—
RAbRIFIE 'devicEN §i.80tHBYe pRis¥nBahside the device but not caught on the

adhesive surface) and those caught.

Observation on the number of bed bugs attracted to the prototype device were
made at hourly interval up to six hours and then again at 12 hours after
introducing the prototype device into the testing arena. Observations on the
numbér of bed bugs caught on the glue board were made only at the interval of

three hours to avoid frequent disturbance to the bed bugs.

The results are given in Table 1 below:



body tenperature of a rat is about 38C and its surface
tenperature is about 26C. 25 Identifying and
wan@ensisandi ng the heat fornms generated by thePchieBR@alon00250
heat neans was consi dered a# inportant factor since
the internal reaction is conductive, the surface
reading i s convective and the applicant observed that
infrared is also emtted. This infrared was
considered to play a role in the 30 effectiveness of
i nsect capture. The follow ng tests were undertaken:
WO 2009/ 095671PCT/ GB2009/ 000250 16 Test 2.1 A ' Hot
Pad' as obtained from SJIC Corp, Korea was renoved from
the protective outer pack to initiate the chenica

readtion. A ppobe thernopeter was cdrefullly 5 puyshed
intg the pad|fp nmeasure forel enmperatjure. A second
thefnonmeter Wgs pl aced op top cg t hg pad tlo recogd t hg
surflace tenpePat ur g The|fest @seniky wasg«pl aceg in g
stilll air eny®ronnght anfEreadigs e taken every

10.00

hgur . As can be keen ffomFijg 2, (lgraph|2.1) the
maXijmum core|tengefature| of 53C 10 was reached after
152 hougs ang th& tenperpture mwas stfill around 30C
af er 85hour $2 af§d %nf act‘z’:thi s|& enpgeat ur e%L/J\as S

— 02

m§ nt ai wed atter—24—hourp—Vhist—tHepadrneres
skze af@er the trial, the post|trial| size|was 8)mm x
5%111nx mm ¢Enpgred to p starfting dize off 80nmix 50m
Xs (mn'gThere8vva‘é‘ IS5 no phangejen theoa wei g of 8he
s%:het & theaeng Jg t he grial .glt desil d bg thatst he
ixneas§ in {ke ®e|ght of9oxygen is |8 fsetSby thel

70.00 =

¢r 18&ss. Test 212 20 An exam natijon of |the heat
peopest Bes of t hg chem cpl forpul atijon witthout the
s@m’ gJe_gmaabl e n"gmar ane was investigated. |The sane
condi§ i §s asgi nSt st 2. l_wer e/ gppl ijgd, exgept ilg thi
c&eQ h msm)Za% i@s opfRed ai® t hg<ront efts wePe

147

pgufed onto @pn absprbent|towel| and tlhen rgshaped to
r@senbl e t he|g mensi ons pf the origijnal pad. As|can b
s@n from Fi 0z3 (graph 21 2), tlg 25 |maxi mym cor eQ
t%merature pP 80C qas rrached af t er|80 mjaut es |&nd
surface {&Enper g€ure [Bache® 48C |@&ter |F0 ni Nt es.

60.00

t e
Aﬁt er 1.5 holQirs, the reaftion lhad st|lopped|and had
ré;turned to anbignt.

cau
NA
NA
NA
12
12

N
11

Per cent
attracted
05.00
65.00
65.00
85.00

60.00
65.00
65.00

(With heat and moisture)

Treatment
No.
attracted
01

12

13

13

13

13

17

Table 1: Evaluation of efficacy of prototype de

of observations

Frequency
(hours)

01

02

03

04

05

06

12
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These two tests (2.1 and 2.2) denonstrate the

significance of the sem - 30 pernmeable menbrane in
weomwpoedsli ng the rate of reaction which reli esPGNGB2009/000250

i ngress of oxygen to initiate the reaction. WO

2009/ 095671PCT/ GB2009/ 000250 1¥ This next series of

tests were ainmed at establishing the effect that

external factors could have on the reaction. Test 2.3

The tpretiminasy laleatatdmytfindings glearlyeindinatedis signifigans glifference in

(e 4F SuRPTLS) Heohp % Catt (ad M3k SPpd ¥ EabFREGY i prototype

ddVicd ﬁéﬁp'é%rhurbeenb@semdlmﬁg%ﬂarea) ana humidity vs! ebnhtyol

alr tig bl ack plastics box neasuring, 50mm x 50nmm x
50mm (Bl ack was chosen as the best radiation 10

'ﬁmfﬁﬁhg ﬁxBE)rée’@% ?%@llé{’ 33??% @%l&gghé?ﬂ‘gﬂ%’a}%ﬂf gefgfate heat
(?rﬁﬂiﬁ&hgtlﬁfrére@mat drﬁéﬁ;bm@riaf&tanplenahure avc foream appraptiate period

about hour s e surface tenperatu ach d .26C
ars e b G WA TSP B g were

[ C I n vi ew of
ot e et e e R B " ol o

to detect infrared, it was concluded that the final

desi gn shoul d focus on a heat pad which was not

Example 2 |y "cl osed" such that the beneficial infra

red heat source was 20 shielded and entry of air to

the heat neans was |limted. The design should
Dhefmtqﬁrt/ofdbembnmm was: under(ak)entig(gagmg gfuILe[rur@@gstagdlng of

access t h 2

B Saeligh o of Sh0cstroasoh” LBy F bt he
foeatidn 6f‘térhfér%'fﬁre%édh@%ﬁ@)vdr@d@@hf @éritty Acrebbmgtehen on the
means to allow the chem cal reaction to

surface of the reaction sachet i is significantly less than on gtaken inside the
reaction. Typically, temperature_s pf.about 25°C can be achieved on the surface.
When taken in the core, using a'probe thermometer, a constant temperature of

up to 55°C is often recorded; depending on the conditions of the test.

The objective of the applicant was to generate a trap which relatively closely
simulates a mammal in terms of a number of parameters. The normal internal
body temperature-of a rat is:about 38°C and its surface temperature is about
26°C. | |

Identifying and understandlng the heat forms generated by the chemical heat
means was considered an: |mportant factor since the internal reaction is
conductlve the surface’ readlng is convectlve and the applicant observed that
infra red is also emltted Th|s lnfrared was conS|dered to play a role in the

effectiveness of insect capture B

The following tests were undertaken: -
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Test 2.4 30 In order to determ ne whether it was
possible to increase the hum dity beyond the |evels
wa@eneywdl usi ng wat er vapour generated from a BCEHGH204/000250

"hot pad" a test was undertaken to establish the

anmount of water vapour (as hutédity) that the "hot

_ﬁ%q:" ¥vou| d produce when activated w thout the presence
&lra water. WD 2009/ 095671PCT/ GB2009/ 000250 18 As

per test 1, the "hot pad" was renoved fromits

protective wapper to initiate the chem cal reaction.
A hiotdad’ @sabtained dromssl G Camp d<oraaiwas femovastifem the protective

%ﬁé PESSK Bl IB, A iotie thermometer was carefully

pUsheddntdi the gidMoQﬁeéél@reScdréMpefatum Asseubndcthetmometer was
record the

xternal t errPer atrlr;r e and hu %?&% bl
miacesben temofihg Bad tp tRaere he syr aqa-EmRgTRRr asgembly
\@%%3 t) BRbd i Egtrtql%am Bﬂént'ﬁdﬂ%%dﬁ@@%rbftak&h évéﬁ(dhour

mum t o ugs over t testing perio
normal ly 8 hours 10 In an attenpt to raise the

A4 b6sesn tafs Rig.2; (Gaph 2utk e mamiph b teriifratilg of 53°C
% Ye‘fa%ﬂeﬁ P 1€3 BduRS ah@ e femperatreNias stestouhtB02Cuafter 8

wat er Og per strip) ) neasuring 80mm x 50mMm X
Hdrs;) ariﬂmfaxztntimtempaaatur%msmgletaimd aften24hodrsast i c
band and placed in the 15 test chanber. A probe
t hernoneter was pl aced inside the sandw ch to record

Whﬁsﬂﬁé%rdeiﬁa@ra%bu li@ sizechaféerithe eridly theqddst Itmnmzeewamaﬂmm X
a nodi fied sanpling head was pl aced dlrecély on
@mmaom cam ta astaryng size of dQramex PR X 10, There was

A PRGN ﬁgi%gﬁ%‘&? tHb'shchParhe il HANEHA. Iboidbg that the

core tenperature rose to 42
iRcre@ke $n dislweight pé dxyger? ilstff:s‘dt by the water lsss.Th e
hum dity stayed above 90 % RH during the period. The
experiment denonstrated that it is possible to control
f{g{j kty by using a 25 water hol ding material about
e heating device. It may al so be possibly to nodify
the content of the chem cal heat neans to generated

xRl 1R ASaR Rtbrechel 31 RS RERY oot the
égﬂﬁgérﬂkéﬁb?e hﬁé’mera"n@twaé irv@stigdied. mugvsdhte/céncuwns a@m test 2.1

SO a onparative read| ng for a human
wateeappltgdngxeemyg ﬁwsmsmhemmbrameua%ﬁa@ae%aggBl'%@Pgtents

armfor the.test
i S PR B S5 50 R80BBET 1 Fodiio e
diErdidns ¢faneidriginst patdeAsoatiey sééTaflo#OH{graa(gIath 2), the
maximum core temperature of 80°C was reached after 30 minutes and the
surface temperature reached 48°C after 30 minutes. After 1.5 hours, the reaction

had stopped and had returned to ambient.

These two tests (2.1 and 2.2) demonstrate the significance of the semi-
permeable membrane in controlling the rate of reaction which relies on ingress of

oxygen to initiate the reaction.
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WO 2009/ 095671PCT/ GB2009/ 000250 19 hum dity,

increasing in 10% anounts through 50% 60% 70% and
w@oswoesegr eat er t han 90% Tests were al so coPCiiGB2@9/000250

on ot her exotherm c systens c#/lrently on the market. 5
One such device, the Nurofen heat pad for back

‘Pﬁ'ibrhexi‘ $éffed Bﬁte%ﬁﬁﬁe@ﬁméﬁ apestablisting b effect thatexternal
performs simlarly. Conclusions 10 The results of

factors coulkt Bave o theregaclphh t he ent onol ogi cal st udi es
undert aken, denonstrate that a chem cal heat neans

whi ch em'ts bot h wat er vapour- and i nfrared heat can be
Yé8¢23s an effective attractant in the design of a
sinple biting insect trap. 15 By designi ng and

opt| m sing a substantially open surround, in contrast

as §u§bsnit‘ %51&.@ i rﬁp‘hlt pg%sﬂgkj@ ladd wﬂw ihd?ﬁﬂb traditional

0 achreve a trap
F\69§ﬁ§;YIn antiGipation ofthiserid formanitomwbat effeqtdlyis. couId have on the

ration: fre.ag wae Pacain arallvithafi &7 g, ik plastios box
@}#gﬁnﬂh@h@hﬁﬁx i5@Fh 3S50rhind %B!’aék ofhg chdsed 4 thlerbédt radiation

e trap takes the formof a "flat pack"
lﬁbburThﬁetustmoadhtlheawenemwmg)a%&ﬁ tesd lunseal ed to
initiate the reaction and placed over a retention
surface (18) provi ded on a base (26). “A-cover (24)

W‘é' bé Ste\Qﬁ’pFl (!grbbﬁfz ethe! wredemperatutmorhiaseam&% C and
e exanpl e | lustrated is_raised b QF rts §3%Adze°c
ﬂﬁsW&s mauﬂamengtyr a@l&@sh@-ﬁéd The syrfage; &
trap and f ra H
aoRedh e 8930 8581 B rgaélégrge?b%m?ﬁ#ﬂgmﬁs;%m

%Ri%éjtﬂéereﬁbﬂdnded on or in the vicinity of the
chem cal heat neans. WD 2009/ 095671PCT/ GB2009/ 000250

20 The node of ‘operation woul'd be to renove the

hem .@}Paqiast‘ | that bad ba §.ar@|ableetoldetect
ﬁ'hé('qﬁgti hr%e?%s he s |c]:(fps E\{)égirag 18) |fgth|s areaqag
Ghfvarednitiwas ¢oreiyed thatihe &mmaescgmmquig focus on afheat pad which

%“Eg&%gpbtg e Qr@ggﬁ ?tbqqghg %@@ﬁﬁ |fal {n%%ﬁgﬁat 3Bdrce was
Hii88d SRA EHty of aif fo'}héhfédﬁﬂﬁeans was I|m|ted.

The design should preferably be s._UCh. that:
(1) bed bugs can easily .aecess the heat means;
(2) infra red heat emissions. are not cut out by a closed housing; and
3) sufﬁc1ent air (oxygen) IS ava|lable to the heat means to allow the

chemical reactlon to progress

Test 2.4

In order to determine: whether itwas -possible to increese the humidity beyond the
levels achieved usmg water vapour generated from a standard “hot pad” a test
was undertaken to establish the amount of water vapour (as humidity) that the
“hot pad” would produce when activated without the presence of extra water.



The trap would then be placed in the area to be
nmonitored, preferably to be active overnight. The

wo 2000o9ieny day the traps can be renoved for i NBEEGBR@H/000250
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wher eupon the cover (24) can be renoved to view the

sticky board. 10 Any nunber of 18he devices could be

p 1dp 42 vl 8tHetive wrapper todnitiate

PABPRE S £ BB 2t LasHERTVRU T RS prBECHRE vira P i

t ihescHemeichli reactiont Al phetisthermontépwas piacest insidedhe sachet to

control. 15 After use for Ni tori or tr i

cespEbtingorsdemiess et suago VardfefEomsRawf a hafifed

?arh?fﬁ{gfhéé@ Wi placed dRécthamitosisracedlhesahdwich to record the
ternative designs of the trap are illustrated with

r etterrat temperaturgsared humidity. 20 Referring to Fig 9 there

is disclosed a sinple trap (10) conprising a surround

(20) which is made of a porous naterial e.g. a ridged

OAs £8htbel S PIFig S5(graishi @a.1), & hamdidity dropsdo aepient affer 5

a substantially "open" structure. The casing is ip‘l?gged .

(Bayrsakids net kngwm Eithisds optimuar tasaltract bedugsqueithe jesting period,

p ' ess (-:38) which will support a chem cal -

PGl & nb g pad (12). The whol e of the innernost -

surfaces 25 are coated with an adhesive (18) which can

b d ick the h ' d. (18 d

oA aempt o v e e ity depefated By RENAGPsd; for the
hﬁ@fa&iﬂﬁ%ﬁhé fek mﬁbﬁsthéo‘ﬁoﬁﬁgd”lﬂgs pldcedtietiveen two d)ieces of foam
enbo an "op

rments I n I C “open” surround (20) is 3
prubbied ¢moisteretewithi2fgidfayater (g per(stip) ) Rieasyring 80Aum x 50mm x

hem h 12)...T ' .
35855 e kB Vi T e A o B i n e
Ofest EhAmbaRA Brotie tetndhfstePlvas platedvinsidelthe @andwich to record the
channel s or openings (40) which are w de enou

aCd)r@/memwr%talsq apd &sRBige rmgrQﬂagrmgg@gqu\Nitmg)moqiﬁgd fts%mpling head
2009/ 095671 9
Hp PR el AR R Ul 152 <BHERIct 9ot e Koo

stemiperaturecnd kurhidityl e | i ke animal fur/ hair in that
it provides an environnent which may insulate the heat

emtted fromthe chem cal heat neans, provide a mcro

eﬂ¥'c%gr533§@eﬂ‘m Ieig @‘@ﬁbﬁﬁ 9 419§ Hh&cBredtesetatlitBirdsé Yo 42°C after 2
provide an attraCtiVe surfacé 5 for iInsects and,
dhpemscnbdmppetdo 24t Eraftar20Ubewts. Tlag hpmidityistayed abeve 90 % RH
eavi,ro ment 'icﬂ whi ch they can hide. By including the
i AYERG NG RYIR%g means as an adhesive within the

substrate the trapping area is increased around the
attractant as conpared to a planar surface 10 on which

aThe xpetiment demonstrated haitlis pessibledecontol pumidiyppyusing a

b ' ' . .
i %lﬁgqar:ﬁ?@?in@ ﬁg%gigfa%% té% ﬂeggﬂg gggicrggﬁméiégpbpeog%scﬁ?lx to modify
t e GoHtennBRthe thiehdical Hebt medrietotgarreratedradditional ekatér vapour.

to touch and the insects will be able to wal k over it.

15 As the insects seek to get closer to the

a itlcls!th& BhGsi Phpe 4vifageed

dbisEs R ehselfice in8 phgSioloy Y wltinpe T dvErdgebedy.

t baifatd termperatreviot & rabis 268Cc Fherheunidity figeiegvas yndaawn, so a

| ggr%%ta?a'tive reading for a human was taken using a hygrothermometer fitted
under a subjects arm for the testing period. As can be seen in Fig 7 (graph 2.4.3)

there is a correlation. Preferred humidity conditions are greater than 40% relative




20 These configurations also all ow access from al |

positions. It is proposed that, preferably, the entire
waelewppesors packaged in an air tight pack. PEUIGB2@9/000250

trap could be packed, as a whole in an oxygen free

pack such that once 25 the pacl® is opened, the heating

Tl fSEak{rBlin o, BRAUAS 1Budn SO QU6 T0%: afd 80% to

eater dthrt 90%ont r ast with the i nsect to be captured.
ite or yellow will enable easy exam nation of
trapped i nsects. 30 Fi gures 1la and Ilb illustrates an
ngél yk% Bt BiherlEatiferfi¢ SysteRighGrfenity dthe market.
surro %5 ngjueso?ﬁ orm of a subg?r ate in ich
5 @me sutie ddwdesllnertﬂunméem‘i'“dneairpaﬂyfm back paifaiuses the samer

%&%‘3@83%&#‘%&%{? BCR?ZE%HI}Z;' %H nt \r/:ﬁel Ibeneflts

previously discussed with reference to porous
materi al s. I ndeed, such a design may enabl e easier
@oemélusions, and if the hairs are quite stiff, the
outer surface will also not be sticky for the user to
touch. An adhesive (18) can be incorporated

10 i'ﬂﬂé?ferﬁﬁﬂ's of mésléetebt%atogmﬁer(wm tlenéntoneologicar stadiesameleftaken,

(44) of the surround Furt her. testi has. led to

fqammtraaemmmn AeHEmeADRNICh ST HOMAMALFIcvapy and

T Srech %ﬂga’ £8 bR an' iRl 'a'tﬁéétéﬁteﬂ thé deis@gnic¥-a dithple
rr|ng to Fi e Insect trap ( conprises a

Iitieg (ns@gt thapl a cover (24) which sits over t he base
such that the perinmeter (48) around the base defines
one or nore openings (40) (See Fig 13a-c) defining

15 mgﬁéiﬁg a?rw C;F\ﬁg%ﬁfd@%uﬁﬁaﬂtlaﬁyﬂép@n gafounddn cohtrasto a

Ing I nfrared) "and hum dlty | eaves
tduu@stamiany clased\hausing: ebouhthecheat nrgans ﬁa%eowalestpza&hleve a

f t f « t ULt ' .
Sk B 2515 BB O 67 BB o it
twhigh act BS lattPa@8ntsC- Réaty hanfidignand irdrd rerdol einit's
effectiveness in trapping, e.g. bed bugs, and the

applicant further believes the principal is applicable
20 'R < LR PSP RIp cdUld Bk heBRm dLiusikAtBR ik Fid B eMthis
embodiment, the trap takes the form of a “flat pack” kit. The chemical heat
means (12) can be unsealed to initiate the reaction and placed over a retention
surface (18) provided on a base (26). A cover (24) which is “open” can then be
placed over the base which in the example illustrated is raised by supports (32).
25  The cover (24) is designed to allow air into the trap and infrared heat to exit.

If additional humidity is required, a pad (30) or other water retaining means could

be provided on or in the vicinity of the chemical heat means.

30 Such a trap could be a single use, disposable, device or alternatively refills of e.g.

a glue board (18) and a chemical heat means (12) could be provided.



20 Thus, the substantially rectangular base (22) is .a
plate like structure conprising a plurality of raised

WGEpo9I6e3l (32), one at each corner whi ch suppoP€T/GB2009/000250
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cover such that it is positioned above the base
| eavi ng an opening or small gaR0(50) at the base /

BSOS TGbule B iRl el fehiigrs (12) rom
Gitpdekdye, plHee if inaHe roiddle/bi thie smck:? boatd ma)mﬁsshlﬁ&rea had glue on
around the whol e perinpeter ma ope

sititbe fadiweyld stiek Qnﬁhmgaﬂ'@f"@ to E% r“ﬁﬁa ?s( %Jg ejqf ugsigle down, if
84, ool i 0 i O g cor

1gith #elpadc) such that a characteristic heat (and

noi sture) signature (14'; 16') is emtted. Preferably,
the em ssions are limted to the focus gap (contrast

Mrige fraB ﬁ?\fﬁl ev?%@i‘ﬁn%hé Aréd b BE Réhifred Neref@ably to be

gap is a to be responsible for ensuring
tmtlvermnedmgbf Thecdfollowingrdaysthedrapst ¢arcbe fiempeved fer ingpection

b L7 45 B Y 8 Bar

2009/ 095671PCT/ (GB2009/ 000250 23 The presence of thick,

preferably regularly.spaced, hair |ike, ro ecti

(ABy numben of thedeeeseeuld haplacedima APOT It4b POSEID e ek regular

T I S

t &suld beeomie argefiéctive rapﬂmdooﬁmir&rod;apture means (18)
e.g. glue board and a chenical heat neans (12). The
ability of the chenical heat neans to generate

Sﬂﬁéﬂ l?él,eefbtr rﬂ@tﬂfor "tﬁ"t%d?ﬁg Ithé ro%vfc%%a?'b@ st?éI%tdié;ﬁ)sferof in the

sufficlent d is Inmporta npar ati ve Exanp
%drmam&e(amhere%retnxgwxmr I\wazaﬁdmuggomanan'@ 14b
denonstrate the benefits of devel oping a chem cal heat
means for a given trap design. By increasing the

PARSREGe eés‘ghg offiee trap &ife iiRistrated-with eefenénde/ it Rigs 9 to 12.
was possible to achieve the desired controll ed heat

and hum dity conditions and the resulting trap

bl RBS oS B 5 bleERba P ik yrap, 1L ompriing,a sumround (20

2@Pfchiis neddecoft @ pornsy materil gry. fa mbgud busoftifdam ov arsintered plastic

pér?tli ?snc?oendseltc;Screht(ljy(/]I aosfubts{arlllliflaﬁ)llJ pope% 2sf'ru?: uuré S']'he cas%g IS ?unged (34)
and it's innermost surfaces (36) are shaped to provide a recess (38) which will
support a chemical heat means or péd (12). The whole of the innermost surfaces
are coated with an adhesive (18) which can be used to stick the heat pad (18) to
the trap and provide a trapping surface in the vicinity around the heat means

(12).

Figs 10a and 10b illustrate embodiments in which an “open” surround (20) is
provided on one (Fig 10a) or both (10b) sides of the chemical heat means (12).
The surround (20) comprises an open substrate which may, for example, be a
ridged or soft foam or a sintered plastic, with pores, channels or openings (40)
which are wide enough to allow the easy passage of the insects (42). The



Referring to Fig 14a it will be noted that, in
contrast to Fig 14b a heat/ humdity 5 signature (14';

waegop/ovs7achi eved whereby the operating |ife oPCT/B82009/000250
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trap is effectively extended bg first using

tenperature to attract i nsects2to the trap (which

(BB Bl rBDuds ot gsat ek b 1) Tiocpen
hsurrallinidyadts @ lithe tike ahimdlifgr/ hédr in Keatdppravides: amepvingnment which

ol 8 358 s e b B PR HABEE TG Wi

i‘gﬂ’i@hﬁ‘oé’ﬁ vﬂﬁ?l’( Bs$19f ria“aﬁ'l‘fi;lll"\"flishl?ﬂthltxtfi\fﬁfi|t§,q:)r@fﬁidefaﬁ%llSEIQFCt‘.l?ive surface

urs after initiation of the trap. The benefits
dbr Insettsaant, depeniding ¢mithe materials ysed dary previde @ darkt

b [
nigpotEl Aren el S e "FG 12" P15 conbi nat i on

with the inproved heat pad (Exanple 4) are

denonstrated by the results attained in the further
tBy includieg the inseckicarRing Means a8 an adhesie Wik thesubiifate the

E _ . ,
b A ORSSE] o P ARy TP fanar surface
foretlidhb@ hbat eiatie maytraditidnalhynbe ptaceld. sites), to try

and determ ne the exact role of noisture in the

process of attracting bed bugs. In the case of the |ab
@Wér%?%,sbfi Q@vihb 3RE adhksile 318) ¥h bR fiilardBithé iHrferds surface
25 were placed 1n"opposite corners of a larger testing.

a36h af thEnsubsitatet assopposedstodthe aitemnest surface 444z theytrap is not

fraom g position ui di st ant fr faps. The
eﬁﬁ%‘fx ﬁgg?“%én%ﬁ?q? B‘P%{? "éﬂ'bé’re %2‘9&‘%}@9&'{1 nfield
trials, two traps with and w thout noisture pads, were
kept under opposite 30 beds with a m ni mum di stance of

cAs the insectsinralidorget slpgen ta the aftiagfanta theyewtiamedt h the
Thojés gf%?a%degg%cﬁgg HHpaf i il LF2900 PR a3 hbaR Bt the

_ ( ation were notic I'n bo
tdvide wlondtrbeatoveragm arsighfly #8ad insents.s counted in 30
mn.) The results of the experinents are summari sed in

Table 2 below. 5 Tabl_e 2: _ Tr eat ments Nunber of bed
bpgSs £ GoIHYurRfdnd 4188 ABwHdckss #om &l pakitions.

It is proposed that, preferably, the entire device is packaged in an air tight pack.

Such a trap could be packed, as a whole in an oxygen free pack such that once

the pack is opened, the heating starts.

The trap may be used as a monitor or as a method of control. Preferably the
substrate is coloured to contrast with the insect to be captured. White or yellow

will enable easy examination of trapped insects.

Figures 11a and 11b illustrates an embodiment wherein rather than a porous
substrate the surround (20) takes the form of a substrate in which are embedded

short natural or synthetic hairs, or hair like threads (46). Such a construction will



Lab trial Field trial-1 Field trial-2 Total Mean
Total Mean Total Mean Wth noisture pad 52. 00 10. 40
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22
offer the benefits previously discussed with reference to porous materials.
Indeed, such a design may enable easier examination, and if the hairs are quite
stiff, the outer surface will also not be sticky for the user to touch. An adhesive
(18) can be incorporated intermediate the heat pad (12) and the outer surface
(44)'of the surround (20). |

Further testing has led to further. development Q’f'the product, such that the best
mode is embodied by the trap illustrated in Fig 12.

Referring to Fig 12-,___'the insect trap (10) comprises a base (22)'and a cover (24)
which sits over the base such that the perirheter '(48) around the base.det’ ines
one or more openings (40) (See F|g 13a-c) defining what is termed hereafter as a
“focus gap” (50) through which heat (mcludlng infrared) and humldlty leaves the
trap to draw insects fthereto. The shape and size of this focus gap, (and the V
resulting heat/ moisture' erﬁission signature) is, from the results obtained in trials,
believed-to Jplay*a' signifi 'cént'rOle init's effectiveness in-trapping, e.g. bed bugs,
and the applicant further belleves the pr|nC|paI is appllcable to trapping other

insect types, for example ﬂeas

Thus, the substantially rectangular base (22) is a plate like strﬁcture comprising a
plurality of raised supports (32) one at each corner which support the cover such
that it is positioned above the base Ieavmg an-opening or small gap (50) at the
_base I cover mterface (52) havmg a depth (d) of a few centimetres or less, say

0.3 -1.8cm, more preferably 0.6-1.2cm. The focus gap which preferably runs
around the whole perlmeter may. be open around substantlally the whole of the
perimeter (as in Fig 13a)-or broken preferably in a regular manner, as illustrated
in Fig 12 (by projections. (46)) (and Figs 13b and 13c) such that a characteristic
heat (and moisture) signature (14’; 16°) |s emitted. Preferably, the emissions are

limited to the focus gap (contrast Fig 13b-and 13c).

The size and shape of the focus gap is also believed to be responsible for
ensuring the inside of the trap remains sufficiently warm and moist for the desired

capture period to serve it’s attracting and trapping function.
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31.00 6.20 56.00 11.20 17.00 3.40 10Based on both
| aboratory and field trials it is clear that noisture

w0 200emsent i al for attracting the bed bugs. ThoR@hGBR@®9/000250

activity of the bed bugs around the trap was high in

all of the trials the catches #&re not proportionate.

15 Reduction in the bed bug.-population was not

7 si gnificant in spi'te of continuing the trapping for
fTheeprisence of thick Em'amrablga'egularlvtspaogd ceaiplile; rpadeedtlons (46)
that noisture, in addition to hea was betFlefIC

rarpupdithe pefimelgr help "&Jﬂ%?éﬂ'%’ i gyt additionally
[
et 28 st (ShmosFoey h%?ﬁgﬁs%ﬁsen (0 et epage for the.
Theunitig of ap appropriate: eaptare creansH(d 8perd. gluesboardiansha chemical
t.he: cover{;I ). was tested 25 in the field agalnst t he :
%8 .. G mex.1ectulatius i n.conparison with
the MK1 trap to assess the relative performance in

terns.of nunber-of “bed. bugs caught in the. traj
uThe abilityrof the shemical heiat means tai gwteastrtﬁrlgﬂﬁreatrimludmg infra

G N e L e

and: Example 4 together wrth Flgs 14a and;f:1‘4b demonstrate the benefi ts of

developlng a chemlcal heat means for /ven' trap desrgn

Example 3 - (Standardchemrcaheat means),

Iron powder o 50%
Actrvated Carbon 25%

Sodium Chlonde 5% &2
‘Water B gi:'»-t2
'Examp|e 4 (Modrf ed chemlcal heat means)
'Iron Powder | 50% E e

Actlvated Carbon 20%

-Sodlum Chlonde 5 5% - R o
Water - R 25% S

By:i mcreasrng the presence of the water generatlng component (water) it was.
:possble to. achleve th » desrred controIIed heat and humrdlty conditions and the

resultlng trap performance was excellent

Thus, F|g 14b shows that a standard chemrcal heat pad (water content 20%) is

unable to: generate an effectlve humldlty whereas the improved chemlcal heat



nunber of bed bugs caught in the glue board/ gl ued
spi nes of the device with and w thout noisture pad.
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was replicated five tines. agthe di fferent product
versions tested, the M1 trap s found to be very

te %c? %\éf Féﬂte‘nﬁﬁ?@eﬁé gb[ A é}gﬁréfégsl QHiﬁégr&ng/?vﬁfoﬁg dv&r a prolonged

Mpérdisdiof trpw: (uﬁh@Zﬂrhmlrs)/\»aﬁlchajuct ed to find out the
rel ati ve performance of the different devices in terns:
of trapping the bugs. Both devices were assenbl ed, one

Ieﬂ-:-r 'EEPF@E3 Yi£itne bs é’(l‘l bt inf doradst B PRy ﬂwamewdwumudnty

e sa as use aboratory studi €s, was used
i sighateire (14511 16’ » |qoad1|eved1whsp3bye©eaqura@9\m{§ qf,tag traprs gffectively

reeande S as BneS Ry AtERe TR L) Brah Hich takes

Thﬁefjbﬁf A eyt iRsseri(BRd tha Rsmpératitutuéds - vEm:llee) then the

product version, with and w thout noisture,

r egativezhurdidity increases; nfig 1 bgoptinigni mmcpmltlwés are for the

tr.al e t

oyt BB BAMaPY oo 4ng bg M BREIIR! EnBRRANRS flsbtueen 2

Séﬁd 08°@ apdrthawslative dochiditewas between 50 randB6Mesome 12-18 hours
hts). Al sets of experinents were started between

inttigtion gfthé#@Ront i nued until the next day morning

7 00- 8. 00am. Observati ons were nmade on nunber of bed

bugs caught on the adhesive pad/ spines having glue in

bThé b2fAefitsoofdwmat aad humltilmmmmdmuusmdalspmf ile tbat pan he

pr oduct ct\ger3|

Resul ts: The M1, devi.ce
FaSiaaleds; pat 1S supSriatasHordneR SpbITE A B Yl 4 Pef Fig 12 in
C@%Bfn%ﬁoh %ﬁhﬁe%w@écﬁ heat pdd\Example 4) 46 dentdnstiaged by the
got caught fromall” the 25 five traps together was
ogkshils iattained in4be fwﬁhQﬂiélaM(ies@ébﬁd delgw:h noi sture
conpared.to just 3 in the case of the MK5 device with
moi sture. The nunber of bugs caught in the trap of M1

(P4l Ar-aProduthMRK 5{d¢ sar Figs! 3aantithd effecobirapistureand
interestingly, it included nore than 90 per cent of

nynphs. The results are tabulated in Table 3 bel ow. 30

TEGPRGHBIHEHARIAL UATirie abora g Vtpien oo

Trdsidertfahand commercial sites), to try and determlne the exact role of moisture

in the process of attrac’ting' bed bugs.

In the case of the lab expenments two traps, with and without moisture pads,
were placed in. opposﬂe corners of a larger testlng arena. Then about 60 pre-
starved females were released-from a position equ:dlstant from both the traps.

The-experiment was peiformedoVerfﬁ‘ve*days.

In field trials, two traps‘with and.v&ithoutmdisture pads, were'kept under. opposite
beds with a minimum distance of 5 ft there between. Again the trial was

performed over five days.
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Wth noi sture Wthout noisture MK1 (Metal unit-Fig
13a) 90.00 39.00 129.00 64.50 MK5 (Fig 13b) 03.00

WO 2000099831 00 04. 00 Concl usi on: PCT/GB2009/000250

25
Higher levels of bed bug infestation were noticed in both of the field trials

(approx. 80-100 numbers counted in 30'min.)

The results of the experimehts,_are summarised in Table 2 below:

Table 2:
Treatments Number of bed bugs caught per trap in different trial
Lab trial Field trial-1 Field trial-2
Total | Mean Total Mean Total Mean

With moisture | 52.00 | 10.40 99.00 19.80 45.00 9.00
pad

Without 31.00 | 6.20 56.00 11.20 17.00 3.40
moisture pad

Based on both laboratory.and field. trials it is clear that moisture is essential for

attracting the bed bugs.

Though the activity of ,theibed-ibugvvs_.around the trap was high in all of the trials

the catches were not proportionate. - -

Reduction in the bed bug popmatioh-.was not significant in spite of continuing the

trapping for five days in the same place.

Having demonstrated that m0|sture in-addition to heat, was beneficial a further
trial was conducted to compare the effect of trap design. (MK1 — Fig 13a and
MKS5 — Fig 13b). Brief deta:‘llevi-.\qf;thvls.trlalAare given below:

Trial B S ST

The MKS5 trap (apertures around the penmeter and on the cover top) was tested
in the field against: the common bed bug, Cimex lectularius in comparison with
the MK1 trap to assess .the.relatlve performance in terms of number of bed bugs
caught in the trap. The units:were assembled with and without a moisture pad

and placed in bed room and study room. Observations were made on the
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Based on the results it is clear that the additional
apertures in the cover of the 5 MK5 trap appeared to

webdoeooseper f or mance - possibly due to a | ack OPCEHGB2009/000250

"focal. signature" and/ or loss of heat/ humidity. A
third trial, was conducted witB6a hybrid, M9 device

itioe Stralbiids HRGEHR % Gl boatdl GREH PHPLTL R okt with
Cé}mjﬁritﬁéttrt Mbistarel path Hhkproduiet \Ié?@loh r(@ithwindowithoutpmoisture) test

i ncorporated the i nproved chemical heat pad of
avasieepligatad five mesi Among thediffereptpradychyersfons T3, fhe MK

ol o b M A e ot

- QMK8UuedE ¢ dller detdils@ire given tpslowor mance of the MK9 -

product with the new heat pad of Exanple 4. These
experinents were again carried out with and wi thout a

S'? gmgd@ Lsture pad. Mre or less a simlar percent
ugs were caught in both devices indicating 20

t‘rtee trmtmdsmumhﬂctdcbm fithayt thegelative pesfogaapea of the different

Aevieas o 1eavs oElrabpRg hediigh: Prfibtubrnyeld Best . Bhe wit
frﬂ‘é daribefHe'@hSF wﬁﬁ@&rt FAtistursl phd eTIRD samiel %ae as used in

odol ogy: For -the | aboratory studies, I\%K
(I@bntatoryeatudnleanwe§ used dn $he Hiahtaipasterthe spinesefdhe MKS trap. Then

ai ne d..at I I
A BB et TR Rt Gl sgéd o i g el o
@étron@éim? haiboutages) Thel disianee béfveen the traps was about 5ft.
009/ 095671PCT/ GB2009/ 000250 28 hum dit
o oA i v s a
o%a;&:%?@éﬁt\;\%r} inthklthal @ g\ae&n@ Hhé Set of Sk %‘ﬁ\;{éﬁ’t& c’i‘}i‘ﬂ%ted on that

r el ease nto the wooden
oparticaar aight. (Fmdaere‘pdlcam megn-five set ok exper Imemsmqnwcted on five

Satingus s A als BF 8 e Rls% 4 BehfiSen 0.00 -10.00pm
eérﬁ’c?&bﬁr?rtl}e% §ﬁtﬁ"tﬁ@ﬂe% ddy Ridriihg 7206L8000HM NOBSeivatibhe were made

next day norning 7.00am” The freld (residenti al
amnumb)emr bau bugamhtjgntﬂw adhesiveipgdl spings daving glue in both

@‘Spciﬁyrlﬁq'?o‘ﬁ 8@0’ 5"’20 %t?rt"é‘ oF gothrbr%gugt vbrsions9l e

Results:

The MK1 devrce was found to be very: effectrve in terms of trapping the bugs
compared to the MK5 versron The totaI number of bugs got’ caught from all the
five traps together was 99.00in the case. of the MK1 device with morsture
compared to just 3 in the case of the MK5 device with moisture.

The number of bugs caught in.the trap of MK1 (39/ trap with moisture) was the
highest observed and interestingly, it included more than 90 per cent of nymphs.

The result‘s;lare tabulated in TabIe3‘beIo_W:-“

Table 3: Relative performance.of -th_"etIVthft ‘and MK5 device against the Common.

bedbug, Cimex lectularius under field conditions
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noi sture pads) were placed in the hall and bedroom
The di stance between the trapsﬂ/vas about 4-5 ft. Each

rﬁefgapeﬁ??wﬁni TRl 'bat‘fbdr%:frgﬁggg%'éﬁu n‘té :@1& Mean

experi ments co1ml 15—partiecular night.

(Five' replical Vit mean 3 Vglé'i‘o‘gfrﬁeﬁbgﬁ fent s
conduct ed on fi MW0igtHFR i nugus ni ghts) All [t he

eMK&ri nments wef 8000arted HAOREN 9. 00 - 10.1@9HA and | 64.50
-(Mutal inied Rigg { he next nornni ng between 7./00-' 8. 00arn.
f@nun‘oer of bed bugs caught in the traps was

grmned. 20/pepd ts: Thopsworast to allogo@vi oug 04.00
L@i theresults bet wegn the with and (without
[ ture

pad were substantiially simlar guggesting
t hat the new chem cal heat] pad (desi gned|to generatle

cffoctivae | oaval c
T A=A "N v o LB 'AA YA !

-

s—ef—otsture—as—weH—as—treat ) —was
effective. The results are shown in Tables 4 and 5
bel ow. 25 Table 4: Laboratory efficacy of a nodified
tCapclusion: wi t h Exanpl e 4 chemical heat pad) agai nst

%ﬁl%qd]?ré ﬁg%ge%taﬂl%édgﬁéﬁgﬁdﬁﬂﬂél %g@ﬂﬁ;e ed ih riﬁé‘ tcover'of the

OIf/IKB?ﬁhd)dﬁp%a’\i/a\?rtﬁ@ﬁedt pedotraryte — ipossibly diwta:a IaMNf a “focal
noi sture pa t hout noj st ur ad No. Per cent No. P
o%gmatufﬁ gne/ o dogs Nd\earf)e'ﬂu Q?Wp | o

A third trial, was conducted W|th a hybrld MK9 dewce (F|g 13c) which
incorporated a focussed. perimeter gap and a closed insulating cover, shaped to
avoid condensation falling-back into the trap which trap incorporated the
improved'chemical* heat pad of 'Exampletzéij;,;.designed- to provide an effective.

amountr-"of' moisture. The:details of this trial aregiven below:
Trial C.

Both a laboratory and ﬁeId experiment .wa_s_ficonducted to evaluate the
performance of the MKQ"prdduct with the new heat pad of Example 4. These
experiments were again carried out with and without a separate moisture pad.
More or less a similar pércent of bed bugs were caught in:both devices indicating
the :new chemical heat pad, deSigned to generate sufficient water vapour to
humidify the trap, together with the reviéed 3frap design (.insu'lating cover and

focussed perimeter gap) achieved the objective.

Methodology:

For the faboratory sfudies; bed .bugs (CimeX lectulanus) were obtained from a
culture maintained at Urban Entomology Cell (UEC), Bio-Control Research
Laboratories (BCRL, Bangalore, Karnataka, India). Temperature and relative
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WO 2009/ 095671PCT/ GB2009/ 000250 29 Mean nunber of bed
bugs attracted and caught in the device attracted

wa@eapaeteed caught caught attracted attracted cBCEyBB2009/000250

caught 18.80 47.00 10.40 26. OO 19. 60 49.00 8.80 22.00

hum|d|ty during. testlng penod ranged between 24- 26 C and 60-70 %
respectively.. Forty female adults starved for about one week were released |nto :
the:wooden box witha lot of prowsmn made for:bed bugs to hide and m|m|c thelr
shelter and the box was then pIaced msrde the testlng arena atone end All'the
~Iaboratory experlments started at 7 00 pm and contlnued to the next day mornlng
700am | e S : o .

The: ﬁeld (resrdentlal account) tnal was conducted |n a hlghly mfested (approx
100- 150 numbers counted in: 30 m|n smgle bedroom house (HaII 10 x 8. 5 ft
‘Room- 8 X oft) to. determlne the performance of the MK9 dewce anng W|th the

|mproved chemlcal heat pad‘;" ‘Exampte ‘ :':,The respectlve traps (wrth and W|thout.

} effhaII and bedroom The dlstance between the

morsture pads) were place
traps was- about 4- 5 ft Each_ treatment was rephcated for 5 tlmes and each

,rephcatlon inthe: tnal represents on _ et of expenments conducted on: that ‘
partlcular nlght (Flve repllcatlons mean 5 set of expenments conducted onfive .
?contlnuous nlghts) AII'theiexpenments were started between 9.00 - 10 OOpm and

: 0— 8 OOam The number of bed bugs

jcontlnued to the next mornrng between

caught |n the traps was determlned_.{_'? IR N e,

Results:
In contrast to all prevrous tnals the results’ between the with-and W|thout m0|sture

pad were: substantlally S|m|Ia ‘suggestl ‘g;_that the new chemlcal heatpad. .

~(deS|gned to. generate effectlv evels»"} 0|sture as weII‘i'asheat) was effectrve

-The results are. shown

Table 4: Laboratory efficacy of a modified trap (MK 9 with Example 4 chemical
heat pad) against Common Bed Bug, Cimex lectularius with and without moisture

pad under larger testing arena.

Mean number of bed bugs attracted and caught in the device

With moisture pad ’ Without moisture pad

No. Per cent No. Per cent No. Per cent | No. Per cent




Table 5: Field evaluation of a nodified trap (MK 9

with Exanple 4 chem cal heat pad) agai nst Conmon Bed
w@ego/oGemex | ectul arius with and wi t hout noi st RCEGBa®I/000250

Treatments Nunmber of bedbugs caught from single traps

in different replication TR al Mean Wth noisture

: : MEan num bsetr oF Ee?@lﬁgs %ﬁ;a%?éd and gg@éﬂt i@ evice

attracted | attracted | caught | caught | attracted | attracted | caught caught

18.80 47.00 10.40 26.00 19.60 49.00 | 8.80 22.00

Table 5: Field evaluation of a modified trap (MK 9 with Example 4 chemical heat

pad) against Common Bed Bug, Cimex lectularius with and without moisture pad.

Treatments Number of bedbugs caught from single traps in different replication

Total Mean
With moisture 171 19
Without moisture 208 23.11

Conclusion:

The results suggest that the modified chemical heat pad generated sufficient

humidity to prove effective and that the resulting heat (Fig 13c and Fig 14a) and
10 moisture signature (Fig 14a) is highly effective when used in a trap with an

insulating cover and a perimeter focus gap.
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10. noi sture signature (Fig 14a) is highly effective
when used in a trap with an i n8@l ati ng cover and a
per i er focus gap. WO 2009/ 095671PCT/ GB2009/ 000250

M5 1. An insect trap (10), which nmimcs certain
characteristics of a manmal, and conpri ses: 50 a
housi ng conpri sing a base (22) and a cover
contlaiAn mectatrapeﬂg O)rivdvich (imjcs Gaftaim Chgr%ﬁ'p% ofa mammal, and
generatin infrared heat source (14 a means of
generaﬁqrﬂ%%&t er vapour (16); and (19

an insect ¢ eheiusing compesiag @ldsec(2) antiex cavet (24) cdmanmng
100 the cover is positioned over the hase in a _man

such that it deft né@heat rapans ﬁk?)(‘!‘!b)Chd?Gaﬁﬁb'Pf@%?éat}"g an
cover interface (S%]Jrar{aﬁq.%agggm les a depth (d) of
S

| ess than 1.5cm an e openi n si zed and

posi tioned such § h&tmébnswgéﬁeﬁitmgrwatet vapaurgne); and
signal (14', 16') is directed out of the_openin
manner al | owi ng ®f Badnsee retantion;ssrface (18 C*I‘Q!éﬁ%”@ed in that

DO wnerei n e SoUlé B 4 EARUGAR oy kAR Amanner
perimeter of the trap. such that it defines an opening (50) around the base
/ cover interface (52),
o the opening has a depth (d) of less than 1.5cm; and
o  the opening is sized and positioned such that at
least one attractant signal (14’, 16’) is directed out of
the opening in a manner allowing effective operation

for at least 8 hours.

2. Aninsect trap (10) as claimed in claim 1 wherein the opening extends

around a perimeter of the trap.

3. Aninsect trap (10) as claimed in claim 1 or 2 wherein the opening
- comprises a plurality of pores, channels or gaps (40) which are of a size

allowing insects (42) to enter the trap.

4. An insect trap (10) as claimed in claim 3 wherein the pores, channels or
gaps (40) are disposed between upstarts or hair like structures (46).

5. An insect trap (10) as claimed in claim 1 wherein a chemical means is

used to generate both heat and water vapour.



3. An insect trap (10) as clained in claim1l or 2
wherein the opening conprises a plurality of pores,

web@nieie3l or gaps (40) which are of a size al | PUI/G§2009/000250
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insects (42) to enter the trap. 25 4. An insect trap

(10) as clainmed in claim3 whedtin the pores, channels

or gaps [

1 o &; AdRtp S ) o HainkMR et WHerainthe oica) means is
as cl ai packagedinaa serhi-pbeneableanembraneal neans is

30used to generate both heat and water vapour. WO

2009/ 095671PCT/ GB2009/ 000250 31 6. An insect trap (10)

as clai nggid ifns wherein
packagedt nsacElrdb 1) dARPE Iding B eplecBumglas w

i nsect theapoVer@pneisesamipdulatingmyatefiat. he precedi ng

cl ai ns wherein 5the cover conprises an insul ating

material. 8. An insect trap (10) as clained in any of

the g eppdhssctatap (fﬂ)‘) ‘éﬁ@lﬁh‘l@dﬁh%rﬁ,ﬂ)‘fﬁhe pesgading slaims wherein the
reflective inner surface. 109. An insect trap (10) as

cl ai nedcoveranwnmse%rqﬂe@@wﬂwnﬂuaﬁaﬁs wherein the

base conprises upstarts or hair |like structures (46)
projecting up around it's perineter. 10. An

I nsed. AhdpsédtAap@ 03 agicteimhedrinargyi oﬁtEe\ﬂneca:ling t:iaims wherein the

base conprises a 15 central tion gn wh

cheni cabag@£aaAr §eﬁluﬁ§@ﬂtsa9fd‘£’éﬁkﬁe%tﬁ“9tt"e§ @5] PFR!?%tfng up around
and theyg rﬁé‘brneans there is provided the insect

retenti on surftace 11. An insect trap (10)

as clainmed in claim10 wherein the insect retention

oo sk K sl B0 (RO o pitfen (T el s efelf s s Somprises a
heat m@@ﬁtrﬂﬁ&ﬁfléﬁ oh which! tHeERernfiap Aictinsris pkicedand between it's

25C for a time period of at |east 8 hours. 25
perimeter and the chemical means there is provided the insect retention

surface.

11. An insect trap (10) as claimed in claim 10 wherein the insect retention

surface is an adhesive.

12. An insect trap (10) as claimed in any of the preceding claims in which
the heat means generates a surface temperature of about 25°C for a

time period of at least 8 hours.

13. An insect trap (10) as claimed in any of the preceding claims in which a
relative humidity of greater than 50% is generated for a time period of at

least 8 hours.

14. An insect trap as claimed in a claim 5 wherein the chemical means is

packaged in an oxygen free environment.



13. An insect trap (10) as clained in any of the
preceding clainms in which a relative humdity of

wWQ@e@anew7t han 50% i s generated for a tine periRdI/GB2@Y/000250
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| east 8 hours. 3014. An insect trap as clainmed in a
claim5 wherein the chemi cal n8ans is packaged in an

oxyger free ' . .
2009/ %%ﬁ%@%ﬁgﬁ%ﬂﬁpéﬂ (100; 1) for an ingect trap (10),
chem _ca_bo,ln_pﬁginad (100; 12), for an insect trap (10),

U T oundPrearal RER! EteRbEPIRaonaA O W ENCha Shbmical heat
(1301 1 TR (2 whigprenibandapan cnpsestne

acti véti on &y acengeperniedblemembrane (hé&b\flﬂed avitht he

protective packagin , . cause both t .

i ncl udi ng ihf PE?&W#%&‘?&W&' Lacalpn b, qxvggn. following the
gener at ed suchehB@l d?‘tﬁ% p?éteb%{)aél(h%@mowmsﬂ b, heat,

span the pad surface 10 tenperature is substantially
mai nt ai ned at inoluding infrared heat, 200 water vapouetobe generated such

hum dity is sybstantiall [ [ 4 0

i'gher +han ¢ Pt soaraf g5y 3R Edrtperding 83h trgdad gurface

packaged chentémipefstale ip3ubstantialy Mmethtaimed atibstween 40°C and
wherein the 15rel ative hum dity is greater than 50% .

17. A packaged0cGamnddhe ralative fmidity s substantialy anajntained at

15 wherein th ' ' ; ks. 2018.

A packaged Ch%ﬁgp%}g@%gﬁéﬁ%@ﬁg?ﬁg#?y“@@gm 15

whi gh corrp[ji ses the chem cals: Iron powder; activated
carbon, sodium chloride and a bound.soyrce, of ter. .

o, " Atk pagiABecheheice! gat Sakes SerBrd i Shpetsin the
cl ai s #éaﬁféh%m?iggaeé@?tmm%al s conprise, by

wei ght, at |least 2I% a source of water.

17. A packaged chemical heat pad as claimed in claim 15 wherein the

operating span is about 24 hours.

18. A packaged chemical heat pad as claimed in claim 15 which comprises
the chemicals: Iron powder; activated carbon, sodium chloride and a

bound source of water.

19. A packaged chemical heat pad as claimed in any of claims 15 -18
wherein the chemicals comprise, by weight, at least 21% a source of

water.

20. A packaged chemical heat pad as claimed in claim 19 wherein the

source of water comprises a bound source.

21. A packaged chemical heat pad as claimed in any of claims 15 to 20
which on activation generates a heat/ moisture profile resembling two
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20. A packaged chenical heat pad as clained in claim
19 wherein the source of water conprises a bound

weowpoe56780 21. A packaged chem cal heat pad aRCTGBRI92H00250

in any of clains 15 to 20 which on activation
generates a heat/ noisture préd3ile resenbling two WO

2009/ 095671 PCT/ GB2009/.000 . fnter. ' i .
oo AR TRe JBS AR AR A A48 it erppoe o i
F! g 14x4a;. _ 22. An insect trap (10), which
mmcs certain characteristics of a manmal, 5and

conprises: a heat neans (12); a neans of generating

vat epyv moiHEeét]t@p;:ggy,%hiﬁﬂ rhi %Ee&ﬁ@f&ﬂérﬁ&eﬁé‘ﬁésa&ﬁa mammal,

(18); acterized 1nt sal d heat neans
is a chemd camphised: pad which, when 10activated, is

capabl e of generating both: an infrared heat source
(14); and© vt t\'/‘?ﬁ%lﬁ(%s] 23. An insect trap

(10) as clai Mptkdrd ol geinBratind Whaidiaparpre)sand a
15ni crocl i mat e errlﬁancgl%lrrllg surg; ound SEO)Hg{gb%sed about
the heat weaarsinsedt retentionsswface @8);10) as clainmed in

cl ai mc 2r T Zeédl\llﬂ%gf snaicti rﬁ%a{]% Sainlggls %oéﬁgnin‘zgﬁh@at%hich, when
and / CORMRe4e
activated, is capable of generating both:
= an infrared heat source (14); and

= water vapour.

23. An insect trap (10) as claimed in claim 22 further comprising a

microclimate enhancing surround (20) disposed about the heat means.

24. An insect trap (10) as claimed in claim 22 or 23 wherein the housing

comprises a base and / or cover.

25. An insect trap (10) as claimed in claim 22 wherein the chemical heat

means comprises a semi-permeable membrane.

26. An insect trap (10) as claimed in claim 23 wherein the surround acts as

an insulator.

27. An insect trap (10) as claimed in claim 23 wherein the surround acts to

control humidity.

28. An insect trap (10) as claimed in claim 23 wherein the surround acts as

an insect hiding place.

29. An insect trap (10) as claimed in claims 23 wherein the surround

contains pores, channels or openings (40).
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wherein the chem cal heat neans conprises a

w@empoperneabl e nenbrane. 26. An insect trap (RO)/GB2009/000250
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of cl aiFHifase i@

clained in claim23 wherein the surround acts as an
insulator. 25 27. An insect tr3p (10) as clained in
claim 23 wherein the surround acts to control

hum dity. 28. An insect trap (10) as clained
in chy mn%ﬁsé\éiﬁtfaﬁi (o) hR dairiedlinctigiat 23 aheldiarthe sapound
hi di ng place. . insect trap (10) as clained in

cl ai ms czmtamsmlrﬁ QFH@lrslthersimf@&(ﬂ -ns pores,
channel s or openings (40). WO
2009/ 095671PCT/ GB2009/ 000250 34 30. An insect trap

(10) 33s Aql inbEtdrap)(10) asrelditheshiarariynoftdiainmsu23 anedein the surround

contains hairs or hair |ike structur g (46) . 531 An

i nsect @Q@Bﬂﬁ(e.ﬁi)l)hedﬁsﬂtdﬁwé'@'oﬂﬁuﬁf eﬁ kI ai s

wherein the surround conprises the insect retentlon

surface (18). 32. An insect trap (10) as clained in

cl ai 323 Anviheeetitrap (10)iasselaimedcinasiainod1 shefrainghednsgct retention

adhesive. 10 33@}“ nsect trap (10) as clained in any
§PNfhi ch the heat means generates a

surface tenperature of about 25C for a tine per| od

sufficient to attract the biting insects there

1534 33Av1\n insectttrap (aw) (@s0glaimedcinanyeef glaims 32 ﬁ‘? gg in which the

wher ei n e time 8 °

35 an Tedlaneady affeilss a3uliite RmbERRLof B 25C fopa time
to 32 I@emm §thfélehetcﬁbttm%tthmbldhgmse‘ctsgﬂmete[ than 50%

is generated for a tinme period 20sufficient to attract

the biting insects thereto.
34. An insect trap (10) as claimed in claim 33 wherein the time period is for

at least 8 hours.

35. An insect trap (10) as claimed in any of claims 22 to 32 in which a
relative humidity of greater than 50% is generated for a time period

sufficient to attract the biting insects thereto.

36. An insect trap (10) as claimed in any of claims 22 to 35 comprising an

auxiliary means (30) for generating water vapour.

37. An insect trap (10) as claimed in any of claims 22 to 36 wherein the

insect capture means is arranged in a non-planar manner.

38. An insect trap (10) as claimed in claim 37 wherein the insect capture
means (18) is provided within pores (40), channels or openings or on

hair like structures (46).

39. An insect trap (10) as claimed in claim 38 or 38 wherein the insect

capture means surrounds the heat means.



36. An insect trap (10) as clainmed in any of clains 22
to 35 conprising an auxiliary neans (30) for

w@emengtsrng wat er vapour. 2537. An insect trapPCI/GB2@9/000250
claimed in any of clainms 22 to 36 wherein the insect
capture neans is arranged i n &8%5non-pl anar nmanner.
38. An insect trap (10) as clained in claim 37 wherein
the insect capture neans (18) is provided within pores
(40) 4ochannsés tﬁi"p @ﬁ@lﬁirﬂé@ imanyof 3Riras 22|+ B8 wherein the trap is
structures (46). . An insect tra 10) as clained in
cl ai m FAckaged "\'Nﬁ@r%ﬁe'ﬂ free; eravdron ture means
surrounds the heat neans. 35 40. An insect trap as
clainmed in any of clainms 22 - 39 wherein the trap is
packaged mettd obmgaitoringer Eapping iting insedts. witergw thednethod

et hod VRSN TGRRINBRIEA et Mot RTINS R oA Po s
and mfgﬁaEf%ql'th attractants.



