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AN | NSECT TRAP TECHNI CAL FI ELD The present invention
relates to an insect trap and nore particularly to an

w0 p@en9serr ap for small biting insects, parti cuP@r/GB20®em00250

bugs (Ci nmex |ectul arus, and C nmex hem pterus), ticks
and fleas. BACKGROUND OF THE | IVENTI ON There are two

W bedbugs: C nex |ectul arius (comon

C mex hem pterus (tropical bed bug).

They appear to share the sanme behavi our patterns. Bed
S are Earasmes that preferentially feed on humans.
HMICAL RIELB st ent pest and have devel oped a number

of highly evolved abilities to remain close to hunmans.

However, when humans are not available they will feed

OThePpRsentinvention edlate sty anhmsewctdapaand nubze tparticutarly to an insect
bi rds. Bed bugs were commpn in the UK prior to

I .
\ieap far sraal Bitingrnsectsi H@”\W!?éblp‘?%@“% éCHP%y?ﬁf&@'rﬁ'g and Cimex

DDT greatly reduced their
#bﬁrﬁhé}ér%)AﬁékégﬁQ{Igése in the 1930's 25% of all hones

in the UK were infested. In the past decade, bed bugs.

have begun nakin across the worl d.
55‘@'%0 r'gHEd&q@?ﬁiﬁéred to be a ngjor pest or

health hazard they can be highly unpleasant to live

Wi th and can cause a severe | ack.-of sleep.

I THere rané two ahain ispeciesafdedbugser ce are thought to

facilifate the read becays 8 é’% oung, and adult
bed®b g?% lgctu S|(§r‘°m'%%58 & uggage, cl ot hing,

bed | can infest aircraft,
( meX en Wé)gkgerplcgﬂge )

ShIpS, uses gs are

They appear to share the same behaviour patterns.

Bed bugs are parasites that preferentially feed on 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 occuﬁent 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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nost frequently found in dwellings with a high rate of
occupant turnover, such as hotels, notels, hostels,

waeleaieweri es, shelters, apartnent conpl exes, tRCEGBR09/000250

and prisons. Adult bed bugs are brown to
reddi sh- brown, oval -shaped, fl&ttened, and about 0.4cm

t%ooalﬁ'éjfthrﬁ.h&ﬂ% OT.E‘%H'ESI& TR s?lﬁﬁgltﬁﬁaﬂlébefﬁéaﬁéo readily hide in

readi I'de in crac and crevices. Fenal e be ugs
| xgicks and orewides. t wel ve eggs per day, which are
deposited on rough surfaces or in cracks and crevices.

Horos g bis B i odygberadas oo SiiaF ot lpsted or
- i | R ?

BpfiiPAEat 8 HHERL A ielin Trifehorsie Shpasam sy

reubstaricegso theydhdhegs to tecsubsitaie i Eggsihateh iniareundh 40 days, and

SRR it el 29" Thaadie SEEY Beabip orderto
\j\‘rﬂgﬁlt fﬁgg éflz%_QeloWiﬁthtﬁm sBRjd. Béd Budgs richymatwitpafiédfive moults.

is scarce. The adults' liTespan may be as

revelopmental meptegadtoastult) isgffegted by dampesatyee apd dakes about 21

A 8 TR AR S MG B9 when
Fobalidecareri kKEhé adnrsidifespan mhg bekasimughraspt2t 8dhgnths and they

hanmreri ng at the surface. nphs may beco ngor ged
arekknemsole ke ablerforsundee far ’é@,“t%%?@@?ngf%?aﬁi gr own

bed bug usually feeds for ten to fifteen m nutes. They

B 6§ Sts B ind ingels afiafifiods i) 8o fgeefTating o
iiBed ¢pikedotpenetate the skin bypepeatedidhaihesingtdtehie surface.
mors rbecare ngerap AR Bopo R Shiso P AER g a ful-
BIiFR BIGLElaSRl 5 B 1fel i pICE e i avay o2
rhidinggiaesto digest thepmeald Arfyll meal meay take 3 or didays to digest.
bedstead. In heavier infestations, they also nay

oBCeCdu ngh ihiocliien ur?rlgat%%sda{yuirntdha?'lr( pfrcgtgcr:r%etdhselte%(;e ﬂiey prefer fabric, wood,
and paper surfaces. They usually occur in fairly close proximity to the host,
although they can travel relatively large distances. Bed bugs initially can be found
in seams, and folds of mattresses, later spreading to crevices in the bedstead. In
heavier infestations, they also may occupy hiding places further from the bed.
They may hide in window and door frames, electrical boxes, 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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They may hide in wi ndow and door franes, electrical
boxes, floor cracks, baseboards, furniture, and under

W@ b@Ivegsskl board of wall-to-wall carpeting. BedP@Ugs2009/000250

often crawl upwards to hide in pictures, wall
hanglngs curtain pleats, |oos&ned wallpaper, cracks

e B aien 180 7 S0Snd BrficiBos LB s 55T hrapring

%E‘Wclg &Jn‘i prithd BIRsESari 4 lid lteVering & Bastelfining @eﬁa;g fnterior, a
monitor trap is disclosed in US 200/0044372.

ﬁaatmuavmqwdedwmmﬁ tsep apdan adhesive surdags Rrpvided within
ce.conprising a corrugated layer and a first glue

gbf‘atfap "&tgnBT gured to inmobilise insects, which is

attached to the ridges ofthe corrugated layer. In a

second enbodi nent there is disclosed a tr d
dbesietailed desasiption degcHbes diffesent; ?tﬁec‘ﬁﬁ‘i‘ L ag EI n ey|

atra a heating device provided V\nthlnthe
tra'p Erp&?érﬁoégﬁ'esi ve surface provided within the trap

I nt&r iFdod atiractdatsai | ed description describes different
attractant mechani sms including: Pheronones; Food
at tr adiastilescuesTaodi | e cues; and O factory

attra nder each heading a wide variety
of bp I%r?io%aﬁhﬁéﬁgrdered the application does not
teach any benefit in making particul ar sel ections.

Thus, tactile cues include:  Textured materials;
Wihist nader eaatnheading, awige varighs pLoptions; %rPaﬁq"éh’Sefed, 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.



Heat (including radiant or infrared) and Hum dity.
O her patent publications of interest include the

WO a00bogdony: US 4, 168, 591 whi ch di scl oses an appelr/aBe®9/000250
and nmethod for attracting and killing nosquitoes and
other simlar insects. It teacthes using heat and

RSP AT Ao U EREE rogtL o BARCA MR Rter 378 et to attract
ifdetdire froma sleeve filled with water. WO 00/ 03594

and WO 99/ 35908 both of which disclose insect killing
syst ens optim zed for nosquitoes which sinulate the

|§%§1hélﬂ'90ﬁﬂg eﬂi‘@g%( ntlRGd tfd’nol@ Bl/i'@i@asfmﬁﬁé 'éffé%ﬁvé‘ﬁég for small

generating e S an a su I qui d. SE 53
' dlitiny idsects aghish does mnetbave tnqod madv:antageis aseaciatedawiththe traps

heat .t tt L. f

B ey o P ok aBld i 4 g soure
kbt héiftingD ACSdparitel &Y FaRpen@éntdinewhs %o defaidpanpagose made
associ ated wth the traps described, nanely the

whemiicdl deabpadawbichiin addqlmndOfgﬂnaratmg aﬁafea@tthnadlwgenerated

S EFe BinaBhb AR RERIR i BARERECRY RERLES. hang
idrémave Bstsent derigheito g@i@brhte)watdrwa@eueaawmjl as heat
noi sture. In this regard commercially avail abl e head

pads, for use as e.g. hand warmers, have not been
T e
present invention there is provided an insect trap
&%ﬁqlﬁg Iggg EshARA m he £g¥ t'tagl é‘{eﬁgﬁ |?1§t§r? r%ﬁ%‘iﬁ?@ |'Sho€1r°é"q§éjs%n insect
V\,hl Cﬂ@?‘ ;{N@gg gl’gﬁgcéo %é%%lﬁghgﬁégéﬁﬁlcsaof@ﬁanﬁmaﬂ 1andledmprises:
o. a housing comprising a%ase (22) and a cover (24) containing
¢ a heat means (12), which is capable of generating an
infrared heat source (14);
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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infrared heat source (14); a neans of generating
wat er vapour (16); and an insect retention surface

W@ 1@p/oedear acteri zed in that o the cover is posPCT/GB2@9/000250

over_the base in a manner such that it defines an
openi ng (50) around the base /5cover interface (52), o

t [ has. . .1

SRR s 2R Rl ant HnRiniEls Riihdpture of
YBRURDET@ & abbve iaddAbr 4 Mimiditpabove afibi@stiad typically greater than
t he opening in a manner allow ng effectiyve operati

#56% dor 2 paded Suffsian 1o pEFact BNErmIBsROIS: Ruch RpeTiad Breferably
%flfgeags&i Vﬁo&ger ation is for at least 12 hours and nost
é gbl %

_ bout 24 hours. Effective operation is
achi eved by generating and maintaining a tenperature

of about 25C or aboye and/ or . .a i dity.ab i.ent
Inane gmeadimen i StpoiisopSapnaperadkb s sed PY ficth
taén%}étfﬁén @ﬁgfﬁ\fé‘@d\ 8fré and4hBn2aPHd Rnperature drops,
eteraply at | east ours. I n one enbodi nent the
é¢hdreasingdhe pelativé boalidieri od i s i ncreased by first

generating an effective tenperature and then, as the
tenperature drops, increasing the relative humdity.

IsrefaBl the pRniHESEAdE didUidstharpaHimeteh of R frat Fiie opening

the trap. The opening may be a |arge el ongate openi nﬁ
anay be @elargsrelongste epening & itrpay coRpEse & PlyFity atgmalier

requl arl i r ' -

SRty b OB BEBA8E 4 b fheper, Tos e
RiPepingscitaly take the fopranst pures, chanaels orgapszwhichiark of a size which
allow the insects to enter the trap. In a preferred embodiment the smaller
openings are disposed between upstarts or hair like structures which project

upwardly around the perimeter of the base.

According to a second aspect of the present invention there is provided a
packaged chemical heat pad (100; 12), for an insect trap (10), comprising:
e an air tight protective packaging (110) surrounding a chemical heat pad,
(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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allow the insects to enter the trap. In a preferred
enbodi nent the snmall er openings are di sposed between

wWQpEwasIest or hair |ike structures which proj eckCT/GB2009/000250

upwardly around the perineter of the base. According
to a second aspect of the presént invention there is

a oqvﬂéj%erdgp%g Eéha edefgr%g%%§ﬁ§?ﬁ§§%o§ﬂsd éﬁérgopreﬁréblyfﬁrleast 12

Hoirs ahd \ayP aésirably Be(abbut 24 Hours.oundi ng a chem cal
heat pad, (120) which chem cal heat pad conprises: a

sem - perneabl e nenbrane (130); filled with chemcals

0 . ; : o
Ty o e
hearbon,isodiurd ichipridef arsd adooece of watérwedtieh mayp tarrexampie, be
O b Al o i FRG0  drecr
'Yﬁé%dlﬂlep ERemicaRCEAF BB Aﬁ@@%%&ﬂl&@QﬁeM ined Herfirtahte

ty I's maintained at a |level at |east 10% hi gher
tdhmmctteastmsevan leixothemnic ceaoyionlgedlee@tlng the relgaseiafdeat and

APt e yacaurior MR ANending abd b, o5 | 20%

Preferably the relative hum dlty IS greater than 50%

nore preferably greater than 60% through 70% a
Merablyotj@r packagedhemisalhest agamprisase QéltWngWo af least 21%

T i s 48 L0, A Y. el e

Q’fy@ii’@it@a|s%lt®mﬁrélrﬁme Wat@h i Qwﬂmd" aawatemfedysiallizatlon The source
sodi um chl ori de and a source of

@tavqieemawonwm by yeight af least Sﬁ%@ﬁgﬁiﬁ'ﬂ%ﬁé 5pffof the pad
%'Eéh'u chem st will however appreciate that other
cals can be used to achi eve the defined
performance characteristics - an exotherm c reaction
%eéﬁérlm Itleat ;;aecl S ag’lﬁdf) cfm g%ﬁ\}atl%w,j generate both effective 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.
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sufficient water vapour for the given tinme and
pur pose. Preferably, the packaged chem cal heat pad

W@ ovpoIses, by wei ght, at |east 21% of a sour ceCT/GB2009/000250

generating water (as vapour). This may, for exanple,
be a hydrated salt wherein the7water is "bound" as
wat er of crystallization. The source of water may
conprise, by weight, at |least 30% and as nmuch as 50%

®h alfifoed eMibediment Remithédlintdte diftincinds whsundlis dlsposed about

activation, generate both effective |evels of heat
the beat pad. lhgewes te maresierlyminia, dorexampledhgd a"&r?g a small

t
st BB BB ORI pRE A 80008 it Rusing
noi st ure gener at ed, graphi cally resenbled two
i ntersecting sine waves, &%9 ntially.as illustrated

referaayeihercaver nambenisdnade of ARiRRIFGMateTa) SUHILRS
?)fo éfsﬂﬁfﬁé e’f’ﬁﬁ%e‘?'& Y6 bf AHatefiifRehs BN Qﬁﬁaé’é‘whf&\e@én cause

mmcs certaln characteristics of
wendehsatiordcarobpraiveided. o a heat neans (12); o a means
of generating water vapour (16); and o an insect
retention surface (18); characterized in that said

HeR! sUFRGHUIRI inty iy sradonhisiatelpafclobie o envbiop the heat means.

activated, is capabl e of generating both: an infrared
heat source (14); and water vapour.In a favoured

di ' ' . .
SRR SnBh R Bo8 WOFHISE8 SHTBMEN o agivaton i
'Un@!'eﬁgo aAexotRmicrddtioh @eheratfngasdﬁabht healmnclm‘ldg infra red) to

fers a nunmber of benefi |r@j|¥ove

i 6 BARMAGNS Wi SARiAGeper A WAIg, Kb G hyepidifing the
B eAlir8AmenE Ut I'\é’él B4R idtlaily YeRBrai€s a surface temperature of

about 25°C for a period sufficient to attract the biting insects towards the heat
means. An ideal period is at least two hours and more preferably at least 8 hours.
Obviously, the longer the period that the heat is maintained the better. The heat

should include an infrared heat.

The applicant has found that it is particularly desirable to use as the chemical
heat means one which comprises a semi-permeable membrane and contains
chemicals which in addition to generating heat generate water which is vaporised
by the heat generated to give off water vapour and thereby humidify the trap
environment. The semi-permeable membrane thus mimics a mammal’s skin and
the area immediately surrounding the heat means is humidified. Preferably, a
microclimate enhancing surround is placed over or around the heat means to
enhance this effect. The surround may comprise an open structure 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.



pol ystyrene. The selection of material means a cold
surface which can cause condensati on can be avoi ded.

wab@sessround may partially or conpl etely encl BREGBR009/000250
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envel op the heat means. The preferred chem cal heat
means conprises chem cals whicB on activation wll

et @Rt 8% ERTScHaRS bfiscdTBRE Hinfdiey Has HoefiTbpnd by
agfiefimenttd be pansutary efficient atatieactihg bitilig nsectst Mhe simplicity of
| ocal environnment. The heat neans i deal l ener gt es

4be devieeraeqns acheap slisrasable bap-capbecost efiggtively proé‘uced. The
ﬁa\'/é[da% Srbtf Ilﬁﬂnda\b%{e‘?%g thQ%ughaifﬁg? Epﬁﬁ%t i$ al \¢a°nt5§€0

peri o east tvvo ours
nor e preferably at | east 8 hours. Oobviously, the

SRR rearile biaos S ipsPit e Seci sPhsel Splstires fhat can
%‘?éétqmreaae?nfsgi&ﬁ@ éhétaré usé@ bR Ihémad! HIhe! irfleA ithéPhests.

use as the chem cal heat nmeans one which conprises
a sem - per neabl e nmenbrane and contains chem cal s which

e on e sl Tl MASu s ST bEoRRS Y brbvide =
\Higpee oftifduldiidheMusiproichiging theceffactive eiperatmﬂat time dihtke trap.
sem - per neabl e nmenbrane thus mmcs a

die material ean ialgrBroNids suriane %nﬁfapt@gsv%WHm C%gﬁ gsed to
|
el thk Bl et Y roBasbi@Es h S, SO oang 1o

enhance this effect. The surround nay conprlse an open
structure conpr|3| annel s

. her,. .
Sthenporerthxpids, saacas and hrauels of spacs petuger Pjaggpt hairs or
tr%ﬂfk%"étﬂﬁ:t@r‘"e & 6@.&&% ghafeRiith hﬂﬂ’ﬂ# Wétépﬂﬁéhhaﬁdé the

her case t e surround-can provide an insulating
fhumsitlifging effect (aito ipnoduite @ hupndﬁym@ effact wbetst a ghemigpl heat

PSSR o e LA Rk AEWEIL b it lmative,
ithé WBldRdspackh AndrcHARNelB dF space bbwesh Sdjacent hairs or hair like
structures may be impregnated with e.g. an insect capture adhesive and or
insecticide. In a particularly favoured embodiment the insect capture adhesive is
provided in the pores towards a surface facing the chemical heat means. In such
circumstances the casing may comprise a sandwich in which an inner-casing is
impregnated with adhesive and an outer-casing is not. In such an embodiment
the ohter casing can be easily handled and caught insects will not be immediately
visible, but can be viewed by for example removing the outer shell. Variations on

the theme will be apparent to one skilled in the art.

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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experinment to be particularly efficient at attracting
biting insects. The sinplicity of the device neans a

W@ b@apdrsposabl e trap can be cost effectivel yPCT/GB2009/000250

produced. The avoi dance of liquid water as the
hum di fyi ng source is al so adv@ntageous. In this

regard, 00d- sucki insects have ' S

str ucil '@ ?s % r?atgr%é'hqg_ét)e owing, ee&?‘gﬁﬁégi}“o (E'% gé]rﬁp%rraéure of a
BRSKhidAN heBemdansToNBwing aetivativh withaimie;. Dependi ng on

the surround material chosen, it is also possible to

provi de a degree of insulation, thus prolonging the

ef fectli ve .ope j ' t . =\

can af i35 Birdbh 282) shiWietnel ctarldeli cofc ferBe iind and surface
wrAgefaturet oOf a tchiehsicdli healy nmewrec following activatigh with time in the
surface. Furthernore, the voids, spaces and channel s
ébsg@%&@f%%ﬁkﬁméﬁh@éﬁ? APQ or hair like

structures can be inpregnated with further water to

enhance the hum difying effect (or to produce a

huni diFig #nis) aefraph 1(2.3) shewing-thenthamigeris aorertemperafiiecand surface

d ' i d) . As wel] i
iramiacal bR iral BBR et R ibndiacBHon Gty the when the
%Qgﬁﬁcdfr%\é?ﬁ{éa%i\ﬁéseabcemiﬁ & sthall) dirtudllykeir ight Uistauk plastics box;

e inpregnated with e.g. an insect capture
adhesive and or insecticide. In a particularly

vougs RS AR oW A RSN, fierature and

ROATTHIBALT BegHeniBanseat! means folliwing ratiaatiors withetimadn thie absence
may conprise a sandwich in which an inner-casing is

ofpn gneans pf WGrRASINGhUMAIYA out er-casing is not.

In such an enbodi nent the outer casing can be easily

handl ed and caught insects will not be inmedi ately

vi si bIFig 6bista geaphb(2.4i2)\showing the cbange lire corentemperature, surface

Semnestute an BOmidibi 5 pRemieat neaf Mt dolipg fvikn with tme
gﬁg‘%ﬁpﬁgﬂgggn% lo¥ aRddeache&ss of incréiing RMmidity; Of

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;
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with reference to the follow ng figures and Exanpl es

in which: Fig 1 is an expl oded perspective view of a
w@e@bodspe MKL trap according to one aspect of P€TI6B2009/000250

present invention;Fig 2 is a graph (2.1) show ng the

;:hlalnge in core tenperature of W chemical heat neans

ollo C: [

shovi \r’]ig' ?lﬂ% ﬂlhé’t?étbgrb \V\%ﬁérlgﬁt%ﬁhpa i \mﬁédrgtn r?(?ﬁhd takeks the form

tefrpienughuike smrfucmrehem cal -heat neans foll ovm ng

activation wwth tine in the absence of a

Sﬁm' permsable menbrane; Fig 4 is a graph (2.3)

show 1jg baGsh-

enperagul SR & SERAIGEGPY Yef n ticlr df bréshlike structure

aompletelpenvelops therbealraeansie chem cal heat neans was

placed in a small, virtually air tight, black plastics

box; Fig 5 is a graph (2.4.1) showing the change in

surfaq:q t e RRIskateS 2ABEsh HiBdd Virigtiorn ire veliitls ahehieap comprises a

nmeans fO||OWI ng activation with tine in the absence of

drushidisel baserwhich in somhiration withiam ingulating qoves member creates a

ShitEo ool Qep LA Be i Rs NG 2 Chem cal heat

means followi ng activation with time in the presence

of an added means of |ncreaS| n Fi. [ .
gr aph Figs 4138-C Ae\PictHres n§ng 3\/5% I&laéulress Smitted from

t {
BEhF dolite %m@ﬂ”ﬁéﬁ’&@w‘@%&%'?%@ B“é‘i‘k‘“@ Bedt pdd activated
aarebindinigh tFig d8e isatheedevice of Rig 12ivention; Fig 9 is a

perspective view of a further trap embodi ment; Fig 10a

is an illustration of an enbodi nent of trap with a
por ggﬁlguﬁé)%ﬂﬁ tehipetature MUNGIURAY lgraptiiércgrRatedicel éfhFig 12 with a

head pad (Example 4) according to the invention, and

Fig 14b is a temperature humidity graph for the device of Fig 12 with a

prior art heat pad (Example 4) of similar dimensions.

DETAILED DESCRIPTION

Example 1

25

30

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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Fig 10b is another illustration of an enbodi ment of
trap with a porous surround which is partially

WO pppegieat ed wi t h adhesive; Fig 11a il | ustrat eSPEI/GB2009/000250

variation of trap in which the surround takes the form

of a brush like structure; FiglfMib illustrates a
variation of a trap in which a brush-1ike structure

conpl etely envel ops the heat neans; Fig 12 illustrates
arHechéatinpmeaasiusedovas a chemidaltheating sapeansniprthe égrmaof a 34 g

hr.ush-l.j ke bas .chal onbj nation wth an
HQDPQFiW@"E%r\éﬂ%@Fe&?%Bt ggrea"‘"'broken f ocus gap"
about the traps perineter; Figs 13a-c are pictures
showing the infra red si gnatures emtted from

dnfeL HotRad wontajes a(iiure alkmnadust\agivatadeharroal gowder,
the he .
el 28055, SRLATNNRY AN ol Bd ¥ phiiaged i a

fyémobérmmaoﬁmn x50enrfeyv i Granvadhe. Iﬁe thh‘etas Ipaalded ina
according.to the invention, [

d
ﬁllhét Iaagerewéf sachet whigh i faprigateshfrema hﬁ%ﬂ%‘&ﬁ"t 'égaied oxygen

%a(?n%?ﬁlm tﬁ1 % %§{°"§éﬁ°ﬁwé§'@%&%ﬁ§$%%“@f fchet is opened as

tatimdsphernip b&ygér’nennrs the $xicehed>1thmughtthe gemi senpeablecmembrane

Sk e M e 15 P bl R ot it i
Wihde ﬁ@ﬁfggﬁgﬁu;@ Fig 1. The device (10), conprises a

housi ng aving a base (22), and a cover (24). An
i nsect retentlon surface (18) is provided in the form

g ooz ages 1 £Pp RgdheREGE R S OMeRic insPEhl bffferating
Hedt aTie sdditvn BRIBride JReCas BdlaYalgst! Orve the agaction starts, heat is
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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(26) for supporting an auxiliary neans or pad (30) for
generating water vapour (16) and a second tray (28)

wo 20098eporti ng a heati ng means (12). The heat i PGI/GB2099/000250
used was a chem cal heating neans in the formof a 34
g 'Hot Pad' manufactured by SJ€ Corp, Korea. The Hot
Pad contains a m xture of iron dust, activated
charcoal powder, cellulose, zeolite, sodium chloride,
The proiotype test Ue\and)/vasTlhsed tose\;admtagbq effgctiveness of using a

Zg&"w%‘f baat Emlegng@sgqﬂ Pﬁrqn'i.%nﬁ 40 %gg{ %2 gbﬁeciﬁéﬁuéﬁ% means
P\%@@&%@S’ bfegﬁﬁé@ itlfid ABt fequirelelectrits (orbatteey power) fer operation

e pad automatically activates once t

sadlbecause dgenetated bathbep emled'asygfé%m@meatgcwﬁémed using a

achet t hrough th

TR PO R AR yftel FEain:. A pRERF SuBRtartE s, the
aPplickit H&'behe%isfedsthw:@ombmatmn of atttactants Hoelldbkeg gleweloped into a
OXI dises 'the iron and the R X SS i s exothermc

sinaplebghepmand effegtivR Biting @Pum chl ori de acts as a

catal yst. Once the reaction starts, heat is generated

and the reaction continues until all the iron is

TPV @fﬂo@dﬁ ofnther deviceawas i testeds agaiost the commen bed Big, Cimex

f/&?géﬂﬁ?&,%eggﬁé’@%@% &\ygu%egﬁjﬁﬁrgﬁ%&& aa?rgughb%device could be
tJ%‘é q‘&?{ ePf t fjpleqr i al s such as charcoal and

zeo ecotro slows the rate of reaction nmaking
t he pads sui tabl e for the present application. Water

ent ter of crystallization is emtted as
%53 ﬁ'ﬁiﬁ?d&cﬂq owi ng heating. Packaging the nixture
in a sem -pernmeabl e sachet further controls the
reaction rate, by slowing the ingress of oxygen. This
chebpriodecal wasaas dewsspeci fi cal |y devel oped by the
manuf acturer to warm hands, conducti ogn,
hsativateathespachhen rgg@\ﬁtgheglng%g test. Once the hea{ pag 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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The reaction is; 4Fe + 32 (r) 2 Fb2g 3. In separate
reactions, sone water is also rel eased due to bound

woeriendwvapor ati ng from some of the other conpRPCiEGB2009/000250

present which include cellul ose, zeolite and sodi um
chloride. In use the bag was atdivated and pl aced on

the second tya 28). |f addition i Al . .
B8 1595900 k6 s 14 bEIR I e S perient begins
(tRE kaitta RhBURE b activitéd €6 vécid oisa Redtbur pefivdl uat e

the effectiveness of using a chem cal heat nmeans as an

attractant to bed bugs. The chem cal heat neans was

S5 e DGR i 85 BciiBled B fasErdWARARG 48 sty the,
roverhent, if am lof thentest infseatse Theaesul(s car berredondeidras ourly
thermal i magi ng canera) and water vapour - all insect

B@lORBs. Thus, the applicant hypothesised this
conmbi nation of attractants could be devel oped into a
sinmpl e, cheap and effective biting insect trap. The -
éffe expgrimient veasi eondactedsagainsted centroisas pes thenpigtocol. 1t was

bed .bug, . C ne ectul ari usas, as_set - .

oY B, Pk B0, S8 i e Rl g th tesing
rddiraffed PetWebie LOPOBRE23°C0A5d 53%Sand 858! Repethasly.

he prot ocol was as follows: Activate the pad when

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

ened | L1l .p f '
BRIl Brl i RBES KUEBLEL e, RS paper anc
(radBKinsRie theatesting arerizpatomeend. Thelprémypeotrapgas per 5ig 1) was
cmdiameter x 0.5 cm hi gé}(#._ Pl a&gua I%er of {elt or . heati
miagad iy s frstingrarena eRRdsitedocthe ed tiygs andkthe,chemical heating
GR0afS GARSctivhRge the dish in a suitable, secure, test
aréna, such as a plastic tank or
Observations were made on the number of bed bugs attracted towards the
prototype device, (i.e. those present inside 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:



aquarium neasuring approximately 35 cmx 25 cmx 20

cm Place the prepared nonitor in the centre of the
wa@e@nasmnd pl ace the tank in a dark room or PCT/GB2009/000250

alternatively place the tannk in a |light tight box.

Mai ntain the test area at anbient tenperature and

hum dity. After 24 hours renove the nonitor and count

t he nunber of insects caught. The experinment was

nonitored with an infra red video nonitor |inked to a

suitable hard drive with the video canera set at a

hei ght of approximately 30 cm abovethe test arena. The

whol e arena should be in frane. Once the experinment

begi ns the canera should be activated to record for a

24 hour peripd. Reyiew ng the @activijty wl|{l be
achileved by '|fast forwarding' to study the novenent,
if any, of thg tesy insefts. The regults gan be|g S
recgrded as h8urly|gbser)ations Thewexperigrent |das |o
conduct ed ag@nst gZcont [Bl as|Per t|Fe prqPocol [TIt [T
carried out inla dark roonp Tengeraturje and
V\gfatlve hum di t during|the tlesting periad ranged
b& Weeng200C| andS2BC and| 53% and 55 |% regpecti Vel y.
T\Barty e siﬁrvgd dul t erral@bed gs vge r ¢Nease(
oo f baper—phrd—plpeed—tpstdethe—testingratena
d; one ggd The prptotype trapl (as ger Fig 1) was
pl t heet gt | ng arpna oppositeg to the bed|bugs
a the:chem Baloha:atinggeansqvvas agivat - 18 S
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a@hesd v@ surfaceg and thpse caught. |Gbservationjon the
n@@hef & ped bu”s attrarted tjo the |prototlype device
wer ¢ grege at | Bougl Joi ntefyal U to sigx hougs andgt hen|
a%ih’ at 12 hZurs ﬁter o = = S \
S =
(o))
® = o o o
= S g g la I« |l 8 |3
§: X Z Z T Z Z 3 3
o
2 E
g ) g)~< < <
o -~
o - 2 3|z Z = zZ Z o o
2| 5
-9 :v-_; - O
e ¢ |§ g
a £ o © |o o o o o o o
- s e 8 ° Q o Q < < Q
(=] c 0 £ |0 o w0 To] 10 0 0
- © o ®© O © © © © © o
O (W w2
G (C ®©
O o © .
E E = 2
°ES 2ElE O R |2 e |2 |t
2
b
8| 2
= o
© =
> > ®
w | o o
- qc, 3 @
2158 5
] o
® (= w & - o [} < 0 © N
= . O < o o o o o o -




5

10

15

20

25

30

i ntroduci ng the prototype device into the testing

arena. Qobservations on the nunber of bed bugs caught
wo@roovkesegl ue board were made only at the interRal/GaR009/000250

three hours to avoid frequent disturbance to the bed

bugs. The results are given i Table 1 bel ow Tabl e 1:

Eval uation of efficacy of prototype device against

Common bed bug G nmex |ectul ariusThe prelimnar

Tméocpreummrv |Iahbragrry cﬂrwngs/ cleadiyciadioated ¢ gmmﬁ/ca@htdifference in

(erBs S cuksr of s Dug® eRdHldond 3ng B8 31 RRIAELbY B prototype
@é\héélﬁf.uﬁata% étﬁﬁbtahwaéammam@ i eH) and huwmidity vy costrol.

contro further explore the capability of a
chenical heat neans to generate heat (including

nfr ed) - l.at .
3050 RrBlopE BRI S SFRFRE PERCRAR (9Benerate hea
(Yrﬁik@dihg anfr8fddy at@in égprfobﬁatestempemmdﬂfm armdnppmp(ate period

and these are described in Exanple

- EX
¢t the rabtlty dor STETale WEIICYARAL 2 SRR Rl ieb PRgiments were
ities of the
highdhen S el e HeBPRATEARBEIBRIGE | 13t ne
| ocation of tenperature reading points varied
significantly. A reading taken on the surface of the
Example® sachet is significantly | ess than one taken
inside the reaction. Typically, tenperatures of about
25C can be achieved on the surface. Wen taken in the
The ﬁrstlnmm themxpleantelmdewwrmdeﬂakgndg gaimafuller understanding of

e Garapleaiias af S chemiabraaetBh' BRale SRIETRAY AR b the
I%eatlbr‘r' 6Fterﬁﬁérattlﬂe%aéfngtrﬁmmstvfaﬂbdwmﬂcarﬂlyam reathng taken on the

cl osel [ates a-mammal in terns of a nunber

stafaaaeoiatte reantiomsachgt is sigaifieantly lass thameselaker "lﬁ'd%\the

bout b r
o R SR R 2o TR Aot SRON surtace
Vas kel iRYhé Bere; hsmg@brdwnhermometer 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: -



means was considered an inportant factor since the
internal reaction is conductive, the surface reading
WO 200009862Ct i ve and the applicant observed thatPCTGEB2009/000250

red is also emtted. This infrared was considered to

play a role in the effectivents of insect capture.

_ét]ﬁe} fgl | ow ng tests were undertaken: Test 2.1 A ' Hot

'‘“-as obtained from SJC Corp, Korea was renoved from

the protective outer pack to initiate the chenical

reaction. A probe thernmoneter was carefully pushed
A fHat Rad} apa!btaloedém Sl Ce Gomn thafgamas iemovedsiEe@fhe protective

|
SR ahisERE R Gt sfiof A pRhe Rierhrhetepyas! ifefully
5 rﬁIs)hbH ifor thé fpadft@rrﬁ’éaéur%rtd)re@adpewum wesecwmhhevraometer was
hour. As can be seen from Fig
Plasacon o PLhehABINISeRE e Sutacm@nmelanis. The fostassembly
8 bR b\ S BRTRdhr i Shblrgs it Qe i

urs _ I'S tenperature was mal ntained
after 24 hours. Wiilst the pad increased in size after

the trial, the st..trial .sjze was .80mm x 5 °

/&)ﬁmpe&eea fipraiFio 2 IeBh 2 e dBRMmUME s ETRRrAfre BF 53°C
10 Fe%ch@E dfer qh?ﬂﬁﬁré And be M EETatAE WwdtestiParioahd B0°Chafter 8

end tria I't could be that the increase in the

harirgandinfactthistempesdtusewasymaintaingd after 34 hourest 2. 2

An exam nation of the heat properties of the chem cal

formul ati on wi thout the sem -perneabl e nenbrane was

Mﬂ@t&héqﬁdeiﬁcreﬂeedsﬁmecmlthem the post tdaitsiz Wasd0emm x
except in this case the menbrane was o
ﬂﬁﬂm h30memcempared faa siArtieg size: of S0mmuys aPmEn X 1&%@ There was
15 rgq Ela%ﬁenm tggla\"i'%gﬁt 6ﬁhé%%%m{ ttngeergl mgé'tﬁé‘ls Itc?fouid1 Se that the

can be seen rom
ihBr@ase in the weight of oxygen is offset by the water Ioss

Test 2.2

20 An examination of the heat properties of the chemical formulation without the
semi-permeable membrane was investigated. The same conditions as in test 2.1
were applied, except in this case the membrane was opened and the contents
were poured onto an absorbent towel and then reshaped to resembie the
dimensions of the original 'pad. As can be seen from Fig 3 (graph 2.2), the

25 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-
30 permeable membrane in controlling the rate of reaction which relies on ingress of

oxygen to initiate the reaction.
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maxi mum core tenperature of 800C was reached after 30
m nutes and the surface tenperature reached 48C after

wWQ@opkssres. After 1.5 hours, the reaction hadPGI/GBp@d/000250

and had returned to anbient. ese two tests (2.1
2.2) denonstrate the signifi clﬂce of the sem foerrregg;je
I?,‘Q{ Selids 6PRistPbieginidibat establishing te effectthatexternal
ies on I ngress of oxygen to initiate the
mmlwnlmmonﬂ\erfﬁa&ﬂﬁ@xt series of tests were ai ned
at establishing the effect that external factors could
have on the reacti on. Test 2.3 It was assuned that it
fogtp.30e desirable to place the pad inside a
traditional housing. In anticipation of this and to
mra]nl Lor what effect this could have on the reaction,
7 a%uggé’q @'Laqgtgﬂl ht b8 o‘%@ﬂ'ﬁble tgﬂ rgﬂééﬂé‘ihé’ pédl ins‘idegbltradntlonal

asuri
h&bﬁﬁb Nesntitipation afsthlsmdiesmonmﬂ whatoeffeal |tltu§rcoyldﬂwe on the

test conditions were the sa

casstion, {11 bAGBEPRSAANg STAL. oralt el Saht BipdpiaRbs box

ﬁ:}e%%ﬁﬁqg 3@6}an‘9 50Rir xSomARi(Blatk Wsb ésentaythethdst radiation
surrace tenperature reached 26C and was nai nt ai ned

telounoTiie teshoanditioR$ were the. HRMGAP fof test lencl osed

space slows the reaction.. In-view of this result and

t he observation: that bed bugs are able to detect

ﬁ%‘;c{qﬁ‘f dﬁ? sebh iRy 4 (it H@? theajoré emperaturedersly geached 36°C and

ocus on a hea

wh
this esascthaindained ffort abowd Wﬁr tﬁglsm?fsﬁP? Z‘tamggfcﬁg’gflt Rached 26°C

%3 rv?eeem\’\}%itggme‘al #edb8iis RBLfS PMciA the Ba& ieah @Aklo¥ed’pace

slows the reacthn.,

In view of this resulf',and the obéefvationf that bed bugs are able to detect
infrared, it was concluded that the final design should focus on a heat pad which
was not essentially “closed’?such‘thfat:t'he beneficial infra red heat source was

shielded and entry ',°f air to the heat. means was limited.

The design should preferably be such 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.
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and (3) sufficient air (oxygen) is available to the
heat neans to allow the chem cdB reaction to progress.

§§ ber fedt? éﬂieﬂ‘ﬂ% Q¥ GlaR" e eg”'fﬁ:{]rﬁ ?(]E grb ésé‘ﬁ% Wﬁﬁb&' # initiate

ncreas umdity achi eved
uthlerchenaital reaationrA geotes thiegnhomeden was péaagar insidedhe saghet to

st i AR o
per Pw hyad %S\’Wéwalréé\ﬁ' o Bfecsiertacef oftthersandwiéh to'eecord the

hot pad" ‘'was renoved fromits
pe)demaimmpmamyeeand bumidity. at e the chemical reaction.
A probe thernoneter was placed inside the sachet to
record the core tenperature and a Pico

hxgcah WY $8EEInNSFig\8 (daph 20gliY, itiee! hamigity dl@pb&adamhent after 5
pl aced directly on the surface of the sandw c

r bewsdltis BotlnawmHithisdsppHaum to a“@ChBﬁ#'avsﬁzov%t?‘séﬁst'"g period,

_ gS(graph241) the hunmdity drops to
aﬁ%ﬁﬁ& P?er 5 hours. It is not known if this is -

optimumto attract bedbugs over the testing perlod
normal |y 8 hours

ATARSTBL RS N RN MiBRityseneraspa ydhg, Rafbag Tor the
O&urtatﬁﬁnto?%e P%? ggﬁoﬁ me het pQ@%a%hdéHmebﬁttW@q:ﬂeces of foam

two preces o ber (noistened with 20g of water

( ﬂm@epenostemem wijth rﬂ@asvfrwatgr gigwper Soph) reagHfing $REM x S50mm x

ooy The Sanerict e Fri Spocthb wi af it hafd fndiiaced in the

pfe%? eRamBer. I pidbie henmohtelet Was pleved |h§|decthé &andwich to record the

enperature and a Pico hygrothernoneter with a
ngmertempega’wpe ang aRigg hygrothermometer with a modified sampling head

was placed directly on the surface of the sandwich to record the external

temperature and humidity.

As can be seen in Fig 6 (graph 2.4.2), the core temperature rose to 42°C after 2
hours and dropped to 21°C after 20 hours. The humidity stayed above 90 % RH
during the period.

The experiment demonstrated that it is possible to control humidity by using a
water holding material about the heating device. It may also be possibly to modify

the content of the chemical heat means to generated additional water vapour.

This result closely mimics the physiology of a mammal. The average body
surface temperature for a rat is 26°C. The humidity figure was unknown, sd a
comparative 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
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was placed directly on the surface of the sandwi ch to
record the external tenperature and humdity. As can

wheogeew’7in Fig 6 (graph 2.4.2), the core tenpRCHGBR@I/000250

rose to 42C after 2 hours and dropped to 2 10C after
20 hours. The hunmidity stayed Hbove 90 % RH during the

l.od. . [ b of. t 7 0
Sl RSP P A o o 93, anda o
péster tharpPOW the heating device. It may also be

possibly to nodify the content of the chem cal heat
nmeans to generated additional water vapour. This

e he?%%%?' %ﬂ@ﬁoﬁb&&%ﬂ%rﬁﬂd s%teﬁ\sfﬁijﬁ@itlé.oﬁme market.

average bod ace tenperature for a rat is 26C. The
Ome ducly dévigey thevidugroferk™dveat pas for bagk pain, uses thegamg

for a huma taken usin hyar. ernmoneter fitted
lﬁ%&g?'_sw §§Eﬁ"%@§%t %qi]apgrp%rﬂ)éﬁlse%ﬁlg}dgperi od. As can be
seen in Fig 7 (graph 2.4.3) there is a correlation.
Preferred hum dity conditions are greater than 40%
r@onelusignsr dity, increasing in 10% anounts through
50% 60% 70% and 80%to greater than 90% Tests were
al so conducted on other exotherm c systenms currently

Ofhd RBUIEOK fiese@stss tsjethemitie the batdmologieal stojliesamdertaken,
pad for back pain, uses the sane chem str

L as the 'Hot
riegnonsttate éhats ahersicy haat Meaps Whicr eEHS 'é“&ai%’u‘{%@“’a"d
g{mfr%&gﬁ'?eétgﬁhsbq(ﬁg&?ég Sh SHddiive HeracthRmItAg design of a simple

udi'es "undertaken, denonstrate that a chem cal” heat
rmm%inabcmammts bot h wat er - vapour and infrared heat
can be used as an effective attractant in the design
of a sinple biting insect trap. By designing and

t‘tg} ggéiahfﬁg FhPepihRiNg aklbstaRaanpEepersifound i @ontrast to a
substantially closed housing, about the heat means it is possible to achieve a
trap which more closely “mimics a mammal” in a number of key characteristics

which act as attractants — heat, humidity and infra red.

In a simple form a trap could take the form as illustrated in Fig 8. In this
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).
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.

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.



substantially closed housing, about the heat neans it
is possible to achieve a trap which nore cl osely
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which act as attractants - heat, humdity and infra
red In a sinmple forma trap c2@dl d take the formas

| ust g
t Q%EK{ Qﬁq??@rgg/%m:, E? E%F%S\V%Zﬂfé %lcg?]gcr@na% @?Bﬂs 2) from
n‘@ﬁécl(ab% phize ibia thesaiddidof theisticky board (18) (if s iavea had glue on
and pl aced over a retention surfac éé%) ovi ded on

uggae pad)would stick enabling the teap tabe ys nclgsnspﬁéﬁ u&glde down, if

PIEARRERRH e BroaaieRyBl (4 fiated b, Mithou(Thah Eantact
twmatﬁenpadur into the trap and infrared heat to exit.
If additional humdity is required, a pad (30) or
other wat er retaining means could be provided on or in
ﬁsf ighg'vvksdw tﬁé b8 PI4EAIThAAE Aheato BB Mdnitored praféraBly to be
e a S|ng e use, disposable, device or
aaatwerm»termghty TrheffoIIOWIngfday the trapg can be semoyed foripgpection

oBFispon 8 spieae s becpthduesl ol i Shedfodad

(12) fromits package, place it in the mddle of the

sticky board (18) (if this area had glue on i
phay nsber of thecdeviees Feigdieplace in 8 Toam, 35 porsblethat regular

r t
té%gql% gﬁﬁ'ﬁ-:] ?éem ‘PQa c Id'é’, %‘e&%ﬂ%ulﬁ&% (?] g@(?}rtﬁ’gﬁtﬂ tl\'lnvI sehhe trap
t dsulé decorheeart eﬁectnmﬁméthdubof domtpl.aced in the area to

be nonitored, preferably to be active overnight. The
followi ng day the traps can be renoved for inspection

mﬁéﬁﬁ%fbrm&lf&%roﬁplﬁgﬁhgQie&ﬁ:@%ﬁ? bboséfél?\ﬁléé'tﬁ;ed of in the

tick oard. An the devices coul d

plhmuml waste ascbhet\e are nostoxinser hazardous cwm@onantsc r appi ng
in the sane area coul d cause popul ati on depl eti on and
thus the trap could becone an effective nmethod of

CRRémative designs of the trap are illustrated with reference to Figs 9 to 12.

Referring to Fig 9 there is disclosed a simple trap (10) comprising a- surround (20)
which is made of a porous material e.g. a ridged or soft foam or a sintered plastic
and is consequently a substantially “open” structure. The casing is hinged (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



After use for nonitoring or trapping, the device nmay
be safely disposed of in the normal waste as there are
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of the trap are illustrated with reference to Figs 9
to 12. Referring to Fig 9 therélis disclosed a sinple
t

1PRAHiPd
SRR So P PR Ao ARt a7 s bpen
ssurtwmlobcnt asitttle likeen dmmaldudshaque hatyit providest amenwiroryment which

irﬁﬁi? gﬁf:#\igggg &(f rélpﬂﬁwaé}gh' |@%€h%e§t§6%%§§ gar{)\élgé a.micro
@%Iro\“fﬂ%&ﬁ m&:ﬁ a§§i§i%%bm?alﬁ heRighdunhigRy, procide 7 atadtive surface

e of the innernost surfaces are coated
viiot msentsaaﬂrm¢ap@n@m onthe materials ysad cmay pravide ja dark

heat. ad t e nd provide a trapping
‘1‘":9 Kﬁ"é“ﬁ]@ﬁ% qﬁ?%’und the heat nmeans (12).
Fl gs 10a and 10b |IIustrate enbodi mants in whi ch an

"open" surround (20) is provided on g
By including the thsechirappiag MRaASaS an ey r\%' 'ﬂg’) sbgtrate the

SHASNE At £ pUREl 30 RO eI syl Wfanar surface
ndraghich a Weabhmeane snay traditiohallyobe ptemeidngs (40) whi ch

are wi de enough to allow the easy passage of the

insects (42). Thesubstrate could be noul ded to

Wﬂﬂﬁ% l[)(e hﬁwhﬁgﬁe fﬁglﬁ?él%)ﬂ 8)Toh %r RRPArdS Yhé MHEmdet Surface

ani hair In that it provides an
e(mp obtheesubsitite rasiapposesi odhe quternmesttsusiace (é4). thetrap is not

ek 858 AR Ind ERRs WIEE ATl 8t o an

attractive surface for insects and, depending on t he
materi al s used, may provide a dark environngnt i

whs the insegtscanckpa@et Clgper i taimitgCians tHaswil ante mr%gh the
TGS (46 41t BEASRG fankleth fhe dAnsule TS it 3o hBRR M the

ada@lieaddll sotrBeacevered in unsightly dead insects.

These configurations also allow access from all positions.
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
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Furt hernore, by having the adhesive (18) on or towards
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opposed to the outernost surface (44), the trap is not
"sticky" to touch and the inseé®s will be able to walk

O%?%r th% é’ﬁ@%f {sﬂ?r sﬁi FisCR&ed Wit Rifefdrieeqb ﬁd?oﬁ@ ﬁ1atena0’s

enter through the holes g40
bipdessd, iucarp@dés:gn mby;- eadbleséasier axansination, andsif the hairs are quite

{50 ke Sulte BB gRBnd OR300 ik, Adknesive
a<j1l8) R3A e iRBSr o}éteufintié'i'rﬁﬁal%@é'tﬁé‘ﬁéat pac{ 1) abldythetduter surface

tire device |s packaged in an air tight pack. Such a
t (4 of the surbeunkh(@d, 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 nonitor or as a

NELARSE btk Rhs fd tduether delglophrent obthe prodluct such that the best
coloured to contrast with the |ns€|9t to be captured.

vinode is empadied\byihe trapdbistratens in BigalA-nati on of

trapped insects. Figures 1la and 11b illustrates an
enbodi nent wherein rather than a porous substrate the
SREfaTting td PR 12,akesnseut trapr (tOptompsises arkase (22) and @ncover (24)

?&E@%t”%es%%i (Bt 5L B, RS 45 By bl enes
b&RE bF Earfo Qfo:b}]égmed%' ()408 ﬁég#g;g%awcs Befiihg rvﬁmes te?mw lereafter as a

ter| (gn may ehabl e easie
esfecisigap’ofd0) through whieh heat @ncluding infrared) and humielty leaves the

? ﬁ%ﬁ&o %ur : acegg {/hg %tgggl\h agg q?‘g' ?é’ 8¥ is E&%SW (ér‘?d the

' ng‘?ﬂt SHtEmioRtuieahisaish éléﬁétu@@)ﬂist fiﬁrrﬂhb&esslts bbiained in trials,
urther testing has led t

44) the surround. (20
f bellevad toplay’ a|@|lﬂﬂ1riicang rol)eén reoeffestivesges int ?ﬁaﬁplﬂﬂeeﬂeg?d bugs,
the aS Pt Aot ﬂé"'i'évéé e bhl]\élﬁélrlétaﬁﬂhééblg 0] tr&%plng 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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Referring to Fig 12, the insect trap (10) conprises a
base (22) and a cover (24) which sits over the base

waemb/oodeat t he perinmeter (48) around the base PEF/GB2®9/000250

one or nore openings (40) (See Fig 13a- c) defi ni ng

what is terned hereafter as a 2¥ocus gap" (50) through
_Wwhi ch heat  (including. infrared) and humdity |eaves

“the trap-to draw innsects thereto. The shape and size
ofhe presehoe of tigiek, pr(a%tdbtyttegrnlaslw lspaogd Heit tikem:rejeotrcns (46)
em ssion signature) is; fro Itsotaln

tarpung the, periEelal he p gdigtain s.fglﬁrqq" £ anditaey may a%é] tionally
forthe

i ok SPaSAnI] ARt 61 el rRCb o) 3Rere pace fo
tmotmtm:gaoﬁgn aphmopriats eapture pweansf(d8) em@weeboardeersd a chemical

t he F?SSt antiall'y rectangular- base (22) is a

é“ ¢ans.(1 Tucture corrprlsr ng a plurality of raised

supports (32), one at ‘each corner: whi ch support the
cover such that-itis positioned above the base

| By abiljtycof tbpmengcai meatrmear@atpqeswat@tsqfﬁ@eouseat/(mcludmg infra
TBT Al ESIBE Tl SRt BB (e Rnbridth, Conbariie Fxample 3

Garfe-Exardple 4, Hogeftes: wﬁtrgags Waiacdindo14t: deatdrtstratmﬂteebeneﬁlts of

t he whol e perineter . may be. open aroun ubstantially
tdefatwmmoa@emrealﬁmtmets 8. Q'Me'P: raP e br oken,
preferably ina regul ar manner; “as i‘llustrated in Fig

12 (by projectians (46)) (and Frgs 13b and 13c) such
tEbeémple:Bar (ﬁtaﬁdarsttcherﬂnealthdaimnlearm)st ure) signature
(14'; 16") 1s enitted.- Preferably, the enissions are
I|mted to the focus gap (contrast: ‘Fig 13b and 13c).
nd sh of the focus-gap is also believed
(F)&hé resgon3| b?ﬁseméor ‘ensuri-ng: t?te inside of the trap
r/tectmateﬂ Caftiorci- é.’tﬁt’/by war m and-snoi'st for- the desired
c ur P\I%r;' od tQ,serve Jttse attractrng and trapping
moGhipRide pré¥&nce of ‘thick, preferably regularly
“hair - Irtga%pr 0} ectrons (46) around the
perl rreter hel-p. mai nt ar n a: m cr'ocl i mat e and they may
addrtronally B S R
Example 4 (Modrf ed chemrcal heat means)

“Iron Powder _ 50% -

Actrvated Carbon 20%
-Sodrum Chlonde B 5%
Water E 25%

By:i mcreasrng the presence of the water generatrng component (water) it was.
:possrble to. achreve the desrred controIIed heat and humrdrty conditions and the

resultrng trap performance was excellent

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

unable to: generate an effectrve humrdrty whereas the improved chemrcal heat



serve as attractants. Innernost of these projections
(46) there is space for the nounting of an appropriate
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means (12). The ability of the chem cal heat neans to
generate sufficient heat (i ncI @dling infra red) and

oG LAy baen28hd) S B it SohEalithicity aver a prolonged
Fp@%déﬁtlméc(uﬂwmmumsﬁ-rﬁtgd%e benefits of

devel opi ng a chem cal heat neans.for a given trap
design. Exanple 3 - (Standard chem cal heat neans)

| RARLARYREF0>1AA Qfm B@trﬁﬁ?@a{éwm GitraSotd P 1B aMiede’ humidity

Modi fi ed chem cal” heat
neignafure (b4, mwlﬁeacrﬁe%dkwhemme@meb@ﬂngznf%qtdhe tiap is effectively

?I%)Igoa,lag S(y'é*‘f’vfae‘}’sg'gg 0 ﬁ%ﬁg@%&? ?6 ﬁ'i;éeﬂ%ﬁ &\ﬁi\lgrl takes
{ fmds Bb?&@t%&%é&‘iaﬁ@tﬁé ﬁém@&ahﬁétredﬂebﬁumlm firme) then the

condi t1ons the:resulting trap perfornance
euedmmedmmldltyi ircregses. 1afigs eropitmymdrapping gondltlons are for the

che cal

coR PG pellf8 beRided Jaing SR Rheretl (oMARIARIE Wi botween 22
caraeest ahﬂ&hé&éla(lvemrmdmﬁmmbeﬂﬁéén 56 amid &5%csome 12-18 hours
generate significant humdity over a prol onged peri od

oﬂft@r 'ﬁﬁ'a('gﬂolf @hezt[aﬂours) - Fi g 14a.

The benefits of heat and humidity-(and the sinusoidal profile that can be
generated), and the superlor performance achieved W|th a trap as per Fig 12in
combination with the improved: heat pad (Example 4) are demonstrated by the

results attained in the further trlal_s descnbed below:
Trial A:- Product MRK1 (as per Fig 13a) and the effect of moisture.

Experiments were conduéted, both in the laboratory and in the field (both
residential and commercial sites), to try and determine 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‘:yvith 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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Referring to Fig 14a it will be noted that, in

contrast to Fig 14b a heat/ humdity signature (14";
waegoop/ovsw7achi eved whereby the operating |ife oPCT/AS82009/000250

trap is effectively extended by first using

tenperature to attract insects2do the trap (which

130 e pLor i A MHER{ G Y RCle bong il wiate
REPpixt BOL10D RahBErs dduritédinl3@ niihg opt i mum trappi ng

conditions are for the six hour period between 3am and
9am where the tenperature was between 22 and 28C and

t [ JeIMRYA ‘ ; %
e of e et e BEIRALGPIT IS Z DORME
of heat and humidity (and the sinusoidal profile that

cn;’m@q;generat ed), and the superior perfornance
achi eved Wlthl a trap as per Fig 12 in conbination with

-y

t=h ved ' i
t-qu? e'\%,'{} ts a taibnée}c .b?%ﬁ@é?%f F,?g{]}s?@gfeeggb{is@ggy

bel ow. Trial = Prloduct MR {As—psT 0 13pE, i 3e
ef fect of noi fp taa Exper i H?W@Fg conduct ¢ !eTcE)o{%-
in the | aboratory and int field (both res{deptial

and commer ci aTotalt eMean o trotahd ddMeah ne hetalyact| Mean
role of noisture ip the process of agttracting bed

hvith. moisturbe | 5208 pfl0MEe | a9BQPer i N80t wo| #648s, | 9.00
VWddh and without npisture pads, werg placed {n

QRRARSLE € cor hey ol 620 ar gers8.66t | ng 1arzma. ThE0oabout3.40
qgoi%ﬁﬁ’éfpydved females were [rel eased [froma ppsition

gurorstant—TronTbottT the traps. The experi nent was
performed over five days. In field trials, tw traps

th and w,t hout noistuyre nads,. wer : . .
& bptiagratfiand e n S e Bt wiofitils g egsentil fo
?‘lrﬂ@ﬁ{b theosedblige trial - was perforned over five
days. Higher 1 evel's of bed bug infestation were noticed
in both of the field trials- ' A
Though the activity of ,theibt-:fvd-ibugvs_.around the trap was high in all of the trials

the catches were not prop‘OrtiOnéte‘.‘ e

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 ‘mo:isttjre, in-addition to heat, was beneficial a further
trial was conducted to compare ‘f,hé-:.effeCt'Oftrap design. (MK1 — Fig 13a and
MKS5 — Fig 13b). Brief details-of this trial are given below:

Trial B e s AT
The MKS5 trap (aper‘turé‘s‘- aroundthe peritﬁeter and on the cover top) was tested
in the field against:,th’e dbmmofnfﬁ_béd‘:bug,r,-'Cimex lectularius in comparison with
the MK1 trap to assess 'fthe'.félative*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



(approx. 80-100 nunbers counted in 30 mn.) The
results of the experinents are sunmarised in Table 2

whedoomeseTabl e 2: Based on both | aboratory and PCEGH2009/000250
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trials it is clear that noisture is essential for _
attracting the bed bugs. ThougB6the activity of the

bed 6%’?@ o agg%t %@ghtbﬁ@%%@ﬁe%&%}gy Elﬁgglsgﬁest gﬁrhb{de%]rc% with

béiﬂi huaowulsﬁtre%d/@dnqsroaumérsuoar(wnh rargpwitieowtfmoisture) test
conti nui ntgﬁthe trapping for- five days in the sane

pvae eeplicatad-fyesimensAmengdhe ifferapt prosluet versionsitestesh the MK1
t ,
LG R 1R BT bk e HICHEEof e g chres o e

© ansNdp. Fullegdétiils ar@givein biowi | s of this trial are

given below. Trial B The MK5 trap (apertures around

t he perl rreter and on the cover top) was tested in the
f { st the conmmon bed bug, G nex |ectularius in
conparlso W|th the MK1 trap to assess the relative

PEmé triaiwasacanuuctedo firild outrtherrelative performance of the dnﬁferent

R 4550 T B e BT A B i
qn%%tdr%tand‘ﬁ\evﬁhér WRABULA nidistOreTpad. Phe Bameyias, aeugédl in

in the glue board/ glued spines of the device wt
vtabbratoryrﬂtudtearwap asedimthe. tsrad)mreasteéhe ispinespfithe M&5 trap Then

@Mrg B0 Rkl ey 53 R8sl ki Wil bed bug

Id\ﬁ’é?ns‘ and Haitboubages ITheadisapice \betveen thlertrapé was about 5ft.
t rappl ng the bugs conpared to the MK5 tr
dsaeh pEoduct veisiain, Wit and WIBPHRIGISYWRS, was < 1Rplicated five times and

each replication in the trral represents one set of expenments conducted on that
particular night. (Frve replications mean five set of experiments conducted on five
contlnuous nights). All sets of experrments were started between 9.00 -10.00pm
and contrnued until the next day: mornlng '7.00-8.00am.: ‘Observations were made
on number of bed bugs caught on the adhesive pad/ spines having que in both

the devices with and without morsture of both product versions.

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;are tabulated in TabIe'3‘beIow:-“

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

bedbug, Cimex lectularius under field conditions



The trial was conducted to find out the relative
performance of the different devices in terns of

W e@ppyegL t he bugs. Both devices were assenbl eRiCT/GB2009/000250
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with noisture and the other without a noisture pad.
The sanme glue, as used in |abo?&tory studies, was used

Ln-theo + 1 ol o oot + £l = =y
——tHC—t—Tai—1t0P tC 1 | = 1 | rap.
ArodupkVetsiqn, /\Eﬁj@”gﬁ,u?ﬂ? be Egﬁgahgﬁ%m ar%%ll st udy Mean
roomwith hi gh|BbtVaePIEAUONS,: | one and kdr bour ages.

The di stance beWWillen the f VABROWABOSHHE: (5ft. Each

product versi onMaigture and |wi t hout nmi st ur was

p'l
rdihi cated five90idGes and |@&W0repl i cati qii2%0Q he |64.50
t(Mesthl urdip-E§genl s one set of experinments gonducted on
particul af night. (Fijve replicationg nean five

tf@)
k50T experi mepBpconductigd.gm five cont|ig8.e0s 04.00
t|§%).o Al'l sets of experliments were started betwsen

00pm and continued until the neXt day norning
7.00-8. 00am Observations {were made on nynber of bed

hitne _calaht onlthe adbheacivdae nad/ ont o : | .
Do go—caugit—ot T C—aurttst c—paury SpriesS1ravi ity grue TTI

bot h t he 'devi ces with and wi thout npisture of both
product versions. Results: The MK1 device was found to
Heonelugieny ecti ve-in terns of trapping the bugs

ared.to ’ i ‘ : l':
oo B resifts R ol b e SRRAGHER apBHIRA indhe gy of the
It M@hﬁ?ﬂgﬁﬁaﬂtbﬂﬂb @fwéﬂpdﬁm:qmmcd{- possibit duestaa gk efca “focal
0 just 3 in the case of the M5 device with noisture.
MQNM%-@"%PVWfJ)ﬁ?éLQUmW'Whe trap of MKl (39/ trap
with noisture). was the highest observed and
interestingly, it included nore-than 90 per cent of
N ttipirds trial heas eenducted wdtht abybrid ddKBdevigs i 18e) which

Table 3 . Relative, per.fornmance of the

dBGPPeralgsH SEuSHET PEEIETRAR Ald @ 1o hsfiBingiSByer. shaped to

URRSE cbh@énkdtondtalling bHeRNAtoUhkarEp which trap incorporated the
improved chemical heat pad of Examplet;4;,;.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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Based on the results it is clear that the additional
apertures in the cover of the MKS trap appeared to

W@ﬁdﬂ&/@%ﬁplerforrrance - possibly due to a | ack oPCHGB2009/000250

"focal signature" and/ or loss_of heat/ humidity. A
th| rd trial, was conducted wit# a hybrrd VKO devi ce

Jﬁrdﬁgﬁhngg it6dtirig \etiowratiged betiveen SAe26 BesndTBO0 %ap

I os I.nsul at1 ng’ cover,. shaped to avoid '
aeanectwry Fortyfemalejagults stavedfaeaboutiongweek. weie released Into :

R SRR S PGP P Y o B i e

"gHeiteH 'hd theehadalas tisernplachd. $ns|dte e testingiavema: htbnevend. All the
Trial C. Both a.laboratory and. field ex

rimen
daberatory experimentsstastedat 7,00 pay ﬁaﬁ &enag eGto ﬂn@g"exsf day m°m'"9
g@g (g with-the new heat -pad of Exanpl e 4. These
i rent s were - agaln carrred out. wi'th: and Wit hout - a
separate noi sture ‘pad. . I\/bre or. 'l ess a si. mi|ar percent

f bed b -
RN SIS R I TR devtﬁﬁg@a Ghb{inr %%rémpprox
WS RA 50 mﬂtﬁeré RoliktEddh {30 ﬂhhré) t;.hgre bédtesiREukE (Hall 1®x 8. 5.1t,

revised trap design (insulating cover-.and focussed -
(Roonms & Oty tpiletecmine/the perfororgnsetafitbe MIED. ﬁgur@ecajgng wrth the

F he; | ab

Rl B L ER e 1R PN v i g vihout
Lﬂhﬁ%ﬂrrg féﬂeh ihdREhall Bhﬂ ‘Behrooml TResﬁstanbe between the
Labor at or| esta{sr&frteﬂf ‘Bangal or e, . Karnat aka, Lo

Tteanseowas abeu agh V@ﬂiﬁ'ﬂﬁ'ﬂl"@s rﬁnhpafgdtfes ﬁrtﬁ@gﬁ;aw §é°h

T

f;fetjrﬁa‘fﬂadnié;hg C(Etvleerepﬁmhtm;\shneam& seta)f lerxpemmepts)wnﬁumed on f ve .
made: f or: be u t.0:°hi and mmc, |r shel te
mtsysaumgmﬂe%Ilﬁhs@éeerwgngs WerR Stet h%wg?e%’ b, ft8opm ana
WntiRlEd t6lthe hBf n moming betwee "75:100- 8.C OOam The number of bed bugs

caught |n the traps was determrned SR N

Results:
In contrast to all prevrous trrals the results between the with-and wrthout morsture

pad were: substantrally srmllar suggestrng that the new chemrcal heatpad. .

~(desrgned to. generat "effectrve evels. of

: ;orsture as weII as heat) was effectrve

The resuilts are show ables 4.an

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
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| aboratory experinents started at 7.00 pm and
continued to the next day norning 7.00am The field

W@ e@gjgient i al account) trial was conducted i n BCHGHR009/000250

i nfested (approx. 100-150 nunbers counted in 30 min.)
si ngl e bedroom house (Hall 10 28.5 ft, Room 8 x 9ft)

tro—determne—th
vithth‘eir%?

B o ALy alteclsgnl T FE R

espective traps(wth-andwthout—misture—pads) _were
ed;
|

latmasted | attrretadh] Faught] peaweBlbon] ataet @ightdy caught

epl8.80at €d 4700 5| ti0mds| aRd.08ach 186Di clat49%¥ i |n &8k 22.00
rial represents|one set of experinents conducted an

\
I
f
the traps was about 4-5 ft. Fach treatnent s
I
t

that particular night. (Five replications nean 5 set
of experinments conducted on five continuous ni

hts). .
/Sradblelse Fésld evaluatios af@ modifigditeap (K &wih dﬁ)@mrgqgé.s%@ﬁww' heat
t ' t t ' .

P50 0Pinsh St 5K BER, CHREX IR B SRAR dacfitnout molsture pad.

determ ned. Results: In contrast to all previous
trials, the results between the wth and wthout

foi dreatmensad |wNembariof bedhugs Faught framy siele Fapidaifiepent replication

hat the new ¢hem cal héat pad| (designed to generate
f fective |l evels of mpisture as well as heat) was

if fecti ve. The resul Tetahre shown in Tabl es Mﬁ?ﬁ’d 5
el ow. Table 4 : Laboratory efficacy of a nodified

r itk Meisturai t h Exanpl7@ 4 chemj cal heat pad) Hyai nst
conmon Bed Bug, Cinex lectularjus with and w thout

N+ = M M —+

i'ﬁ%o‘&'iﬁloﬁ’s@lﬂe“nder 'ajpgger test|ng arena. Mearp3nunber of
d bugs attr a4

he act ed and caught | n the device attracted
M- "0 =Y

attracted—caught—caught attracted attracted taught

caught 18.80 47.00 10.40 26.00 19.60 49.00 8.80 22.00

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
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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Concl usi on: The results suggest that the nodified
chem cal heat pad generated su8®icient humdity to
gé! ffective and that the resulting heat (Fig 13c

1l4a) and noisture signature (Fig 14a) is
highly effective when used in a trap with an
i nsul ati ng cover and a perineter focus gap. CLAIMS 1.
An iinshrinsectirap (09), which mimias eastair eharagteristics of a mammal, and
characteristi¢cs of a manmal, and conprises: 0 a
housi ncgorﬂ%rrlﬁﬁ’srsi ng a base (22) and gpcover (24)
contai ni ng & Hweing'@snpri¢ihg)a bade (22) andeapalerg24) containing
generating an infrared heat source (14); a neans of
generati ng wat er® vajeat means (idwhigh is sapable qliganeraing an
surface (18) charag ' ' I the cover is
positioned .over thgﬁfgélﬁgéq%ndtg’o%ng?)’such that it

defines an openid&g a(meangiop gedetdtiaglvaater vapmugn6); and
interface (52), o the opening has a de

] | pth (d) of |ess
than 1.5cm and © @Rdnepetielentios sirfase (ABhcharactarigadn that
such that at |east one t. S - L)
directed out of the %ptelﬂél %%\?ﬁ‘?ﬁ@&ﬁﬁ@hﬁ%@bgﬁl%ﬁ ?1%5% |)n d Manner

ef fective operation fosuet thatitsdefthesaur sperfing £50) aroaad the base

tra 10) as clainmed in claim1 wherein th i
extgnés ) / cover interface ([.SS)I,n © opentng

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.
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around a perineter of the trap. 3. An insect trap (10)
as clained in claim1 or 2 wherein the opening

weorpivses a plurality of pores, channels or geEEGBA@Y/000250

which are of a size allowing insects (42) to enter the
trap. 4. An insect trap (10) a8'clainmed in claim3

wherein [ ; r: ] [ i
bt wen AT e St a0 3R Mol in2Rif & Mheriynel cpBRTES means s
i nsect paekadedlin aasemi-permeable mémbrarie.wherei n a

chem cal nmeans is used to generate both heat and water
vapour. 6. An insect trap (10) as clainmed in claimb5

wher e} n ] ird j i i in
sor -oram et TaES1OPRSOBiréd RAEHTSPthe Preeding claims where
cl ai medthencever coimprises@ncioediatiog ehatenisl. wner ei n t he

cover conprises an insulating material. 8. An insect

trap (10) as clained in any of the preceding clains

wher e N AnAsEQMR sickRfmed ih&frlyestithe précating claims wherein the
surface. 9. An ir?sg??atra (10) ageglt aimed in any of

t he pr eCeRIMPIAPRISEs:a V&) iRnes yElaseconpri ses

upstarts or hair like structures (46) projecting up

around it's perineter. 10. An insect trap (10) as

cl ai rged Ainrinsé¢titraps(10) @s alainicicin zaryeofthepresading claims wherein the

central portion on which the chem cal .neans s placed

and bet RB&H CPMPLISEE UPFEAMS ORI rosErtiifesi@elprieting up around
t here iﬁ,sggeq %Saeg the insect retention surface. 11. An

i nsect trdp EHi ‘as clainmed in claim10 wherein the

i nsect retention surface is an adhesive. 12. An insect

f,vqu,alg h1(01. o/ln ﬁ\sse%{ %S‘i? O)i ans ca:lg%ngcfi int cr:]lgirﬁ 5 v(\:/ﬁtfa]lrieri]rgthCeI QHES ccj)rﬂprises a
central portion on which the chemical means is placed and between it's
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.



the heat neans generates a surface tenperature of
about 25C for a tine period of at |east 8 hours. 13.

wo\0ovaswtt trap (10) as clainmed in any of the PCECB00H00250
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claims in which a relative hunidity of greater than
50%is generated for a tinme peB2od of at |east 8

hour s : ' . i Al Al
wner ot A rPRABRA ERbriikdhedt pERATB A 1 & Rerap 10
Erlce)(e) eggg);mgpgﬁgt, .15, A |toa;:kaged18hem' cal heat pad
; , for an insec ra , : .
aih roti grphparbaiﬁéight/erqsafetwgg?% 9&391(6582?#55%#}983 gﬂem.cm heat
chem ca ( , b i ﬂ“%%e d
conpri ses: e%édapl?g)l)r_i \&ﬁgbn@\gﬁlggn@rﬁﬁﬁg% 130 ;s??i 'l ed
with o chen calsenjidpenmeakité orerchbraaet(il 3Q); ifided wjithoxygen,

160 Cende' Bechemiets (Ploy, Mg gt SeiatBo i ABeRdohing te
wat er vapour Pém_eeal&ﬁrtﬁé@k&@cﬁ\y@baé@nﬂm)@éathwth, heat,

an 8 hour operating span the pad surface tenperature
i s subst ant i ainojuding infrared heat, anst wates vapour inbe geperated such

and the relative hum dity,i t ' ' j

2t enst | 20 YT hltt R SHAT N o Bad Stirface
A packaged chestpetatiiedic sibgtantially Aiaiftdined atl tweéh 40°C and
wherein the relative humdity is greater than 50%,.

g . I 17.
A packaged cheRT€and-bgtrelative Aumidily isssuibstantially maistained at
wherein the o ' ' ; w18, A
packaged chem%?é‘:]%pg}gp%%t%@ C m%ﬂ?ﬁﬂghgﬁjl 15
whi ch conpri ses
16. A packaged chemical heat pad as claimed in claim 15 wherein the

relative humidity is greater than 50%.

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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the chem cals: Iron powder; activated carbon, sodium
chloride and a bound source of water. 19. A packaged

W@ b@okemlil heat pad as clained in any of clai nsPABGB1®9/000250

wherein the chemi cals conprise, by weight, at |east
21% a source of water. 20. A @3ckaged chem cal heat

d c] ai ned i - : . .
Compr  JBETRERGnE BB, SUPUEREIY S RHE AT refErefte to Fig
heat paf4ss clained in any of clainms 15 to 20 which on

activation generates a heat/ noisture profile
resenbling twointersecting sine waves, substantially

e BB (RS s i o g ol

of a weegﬁdabompﬁdes:on'pri ses: 0 a heat neans (12); o a
means of generating water, vapour (16); and o an insect
retenti on%@f@ﬁ%"%ﬁ%}s,agprar acterized in that said

heat neans i$ nfdrRfidenkerat arg vabbah(16)hand
activated, is papagcfpg‘e@f rgg@é\fvati rYdﬁbot L:ewan i nfrared
heat sour ce arlm)spctamﬂenmwrfampﬂlﬁg; 23. An insect

i or ochtasteri gt BRt 4 fepb ket 2 lféimEaea Heuich, when
t he hegtivaank caphblePdf dérisating bath:( 10) as clained in

claim?22 or 23 wherein the housi ng conpri ses a base
and / or covet. an infrared heat source ?14); gﬁd

= 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).



25. An insect trap (10) as clained in claim22 wherein
the chem cal heat neans conprises a seni -perneabl e

woresebogweel 26. An insect trap (10) as cl ai ned PEI/GBat0s1000250
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suffici

23 wherein the surround acts as an insulator. 27. An
insect trap (10) as clained irB4laim23 wherein the

surround acts to control humdity. 28. An insect trap
(10) as clainmed in claim23 wherein the surround acts

as an ml%Ee&'tFBﬂ“gl(B'a%Qﬁam& inASlai28 Wheréiarthé srroand

claimed 1n clainms 23 wherein the surround contains
por es, edrdainelhairsrordimlikegirychignes46). An i nsect trap
(10) as clainmed in claim?23 wherein the surround
contains hairs or hair like structures (46). 3 1. An

i nse@Y. ndiRsédttyamel 0)lasi dmmemlnamy dfclalha; 23 whigrein the surround
wherein the surround co i ses t ect retention

surfaceCC{"ll')'s.eSs'@.e IpgeGtfetantiop sy aggéj bs clained in
claim3 1 wherein the insect retention surface is an
adhesive. 33. An insect trap (10) as clained in any of
cl alf 3R. 22 ihee@rap(M)iasiclaiivedhiaatiainedh wheseisrthedgsect retention
surface erature of about 25C for a tinme period

_ %J-H(f:a%szﬂ”t? SN%e biting insects thefeto 34.
An insect trap (10) as claimed in claim33 vvhereln t he
time period is for at least 8 hours. 35. An_inse
t r ap 331 &n insect tramétD)ias claynest incany ofclaipng 22 @232@ which the

whi ch t h .
o0 b Skl buiE BTGt it LU A2 ey o e
bi ting pERRFSSHitient &3 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@emengisrng wat er vapour. 37. An insect trap (RO)/GB2009/000250
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 claim37 wherein the
i nsect capture neans (18) is provided wthin pores
(40) 40chaNAge& tRip &PERIMES imany bf biims [22<e 39 whereinrthe trap is
(46). 39. An insect trap_(10) as clainmed in claim 38
or 38 paskepadimanioygen flegRNMONMEMNs surrounds t he
heat neans. 40. An insect trap as clainmed in any of
clainms 22 - 39 wherein the trap is packaged in an
oxygen. i metrvofr monitoring dritrappingttiting inseatsrwhereimifieanethod
trapping biting insects wherein the nethod uses.in
conbi na4S&SN @%Qﬁ?t'%é‘n@?atd“ﬁﬁ?ﬁ'(ﬁ pp@lé}ﬁg{oaqcﬁpfrg red ps
as at trafhafints.



