1 AN INSECT TRAP TECHNICAL FIELD 5 The present invention relates to an insect trap and more
particularly to an insect trap for small biting insects, particularly bed bugs (Cimex lectularus, and
Cimex hemipterus), ticks and fleas. BACKGROUND OF THE INVENTION 10 There are two main
species of bedbugs: Cimex lectularius (common bed bug); and Cimex hemipterus (tropical bed bug).
15 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 PANINSEBSIRAP, when humans are not available they will feed on other warm 20
blooded animals such as rodents and birds. Bed bugs were common in the UK prior to World War |,
after which time widespread use of synthetic insecticides such as DDT greatly reduced their numbers.
At one stage in tTECHNICABFIBERI homes in the UK were infested. In the past decade, bed bugs
have begun making a comeback across the world. 25 Although they are not considered to be a major

pest or health hazard they can be highly unpleasant to live with and can cayse a seyere | sleep.
InternationaBtravEd@RIessRhiayeatian felatemiaam Infesb AR 8P P Beeggﬂfs%ul(i‘aé? s}foy%r& r?g_%%'?rgd adult

bed bugs are reagily frnsRantetingliggags, pintioulgripdutinoygs (CimexestBan @Rt SimeRe st
aircraft, ships, trains, and buse Beo(ljiw s are 30 most frequently found in dwellings with a high rate
of occupant turn&?@f@ﬁ@ﬁgg'ﬁéﬁeﬁ, mg%é?l's, hostels, dormitories, shelters, apartment complexes,
tenements, and prisons. Adult bed bugs are brown to reddish-brown, oval-shaped, flattened, 2 and

about 0.4cm to OBA'R&?&%UH?{?E ‘iﬂ?éﬂ?ﬂfﬁ them to readily hide in cracks and crevices.
ay from one to

Female bed bugs welve eggs per day, which are deposited on
10 ' '

There are two main species of bedbugs: 4
e Cimex lectularius (common bed bug); and

e Cimex hemipterus (tropical bed bug).
15 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

20 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.

25  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 busgs.,_fBed bugs are

30 most frequently found in dwellings with a high rate of occuﬁént turnover, such as
hotels, motels, hostels, dormitories, shelters, apartment complexes, tenements,
and prisons. Adult bed bugs are brown to reddish-brown, oval-shaped, flattened,



rough surfaces or in cracks and crevices. The eggs are coated with a sticky 5 substance so they
adhere to the substrate. Eggs hatch in around 10 days, and nymphs can immediately begin to feed.
They require a blood meal in order to moult and develop into the next stage. Bed bugs reach maturity
after five moults. Developmental time (egg to adult) is affected by temperature and takes about 21
days at 30C to 120 days at 18C. The nymphal period isgreatly prolonged when 10 food is scarce. The

adults' lifespan may be as much as 12-18 months and they are known to be able to@é"iwi\? for 12
months betweendaddbae8 Bomstard 45smens Jheiefiad shapsenakies hem iy eIt dhg a

barbed spike to pepefate Ngskiely repeatedly hammering at the surface. Nymphs may become
engorged with blood within three minutes, whereas a full- 15 grown bed bug usually feeds for ten to

fifteen minutes. They then crawl away_ to a hiding place to digest the meal. Il . ake 3 or4
days to digest. BEEBAGLRE LIS {ﬁ%&?%‘%&%@ﬁ?&@@é %t‘i]aé’t@%%%r a ric'?@vgé)ﬁd, and

paper surfaces. Thgyhsurfdiyesostincriiiy atuberevicam Theoapgs e comted withrsiek) travel
relatively large distances. Bed bugs initially c, 9SRART irarbldsiofdapdiranges, later
spreading to%cre\ﬁggg ﬁ?esgetﬁgge%%u%?é#ga@%erglﬁngfgts{t%%gﬁg, they alsio may occup(%:é%jin places

further from the ryentsegamiymierdiatelyibesin t-feedoFheyreauitsadload,meal in g ks,
baseboards, furnifiya: aRd 48ahH RS BIRCRigualbéer biagscrracingatdrty bftgs fiveemauits:|

upwards to hide In pictures, wall hangings, curtain pleats, 25 loosened wallpa racks in plaster,
and ceiling mould@ayelopmaataltime, aiffé?&%%g@ﬁ%?f%%?mﬁﬁf@é%egﬁ%ﬁ&%Fj’fﬁa@r%il| biting
insects and they gapsavgoalyts) iEmiHys ab 182¢ STigemenipival periediisajoeatyiprolsneegagoan 372,

The main embodiment 30 described discloses a trapping deyic iI3H9 & AOHiHEeLRd tRygr and a
first glue boktd, éBﬂ‘Hé%ﬁ?&rﬁF'rmﬁ%ﬂi&ﬁﬁs‘?@?&aﬁﬁﬁﬁ% éu':ﬁg% to the rid%es of 3the cor?ugated
layer. In a secongrerkhoslintoriteiatie to disniveddral & menthshatveanfepdsing a base and a lid
covering the base defining a trap interior, a heating device provided within the trap and an adhesive

surface pfovideddgmbgeam&i%%a ihBecteindedrdanseiarion BRudirasydigaisingaitractant
uding:

mechanisms incl heromones; Fo0od attractants; Tactile CUES; %Ifactory

10
attractants. Whiseaihesrspi tarensiiatesbe Sn by rsPepirdlx ?@&ﬁ%ﬁ&% SR8 ication does
not teach any beRgfi{iRdhakiscRarHiedngertedtinits blood within three minutes, whereas a full-

15  grown bed bug usually feeds for ten to fifteen minutes. They then crawl away to a
hiding place to digest the meal. A full meal may take 3 or 4 days to digest.

Bed bugs hide during the day in dark protected sites; they 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

20 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,

25 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
30 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



15 Thus, tactile cues include: Textured materials; Materials with a low heat transfer; Vibration; Heat
(including radiant or infrared) and 20 Humidity. Other patent publications of interest include the
following: US 4,168,591 which discloses an apparatus and method for attracting and killing 25
mosquitoes and other similar insects. It teaches using heat and moisture as attractants. The apparatus
comprises a heating coil which generates heat and helgs generate moisture from a sleeve filled with
water. WO 00/03594 and WO 99/35908 both of which disclose insect killing systems 30 optimized
for mosquitoes iirictosiogtee iiyebrirezhsegontiambydiment hera ifdigcloseda S8R generating

elements and a 3%9%'3 ﬁéﬁ%ﬁ%ﬁ%ﬁé@éﬂ&ﬁa%%Mﬁémkhseéhﬁﬁ@ whigp Witises, water and

heat to attract inSec e present invention to provide a simple effective trap for small 5
biting insects wHeatngdevitepravidrdanitiindhe-iaR a_d a0 adReRive Fr'l‘éEp %Q@&%ﬁ)&?ﬁ{‘amely the
provision of watqﬁg},l'gwﬁc}tm and an electrical source for heating. A separate and independent aim
was to develop a purpose made chemical heat pad, which in addition to generating heat additionally
generated ndoisture. In this regard commercially available head pads, for use as e.g. hand 10
warmers, have nmidaetiliss gnediptiaredesatibesdiffergnd attractast mechanisMRENHYARNAN VENTION
According to a first aspect of the gr_esent invention there is provided an insect 15 trap (10), which

mimics certain charctbRSHRTBPES

mammal, and comprises: 0 a housing comprising a base (22) and a
cover (24) containing &dedhbttractanid;2), which is capable of generating an infrared heat source (14);
a means of generati.ng_izv%i} r vago_urr%6); and 20 an insect retention surface (18) characterized in that

o the cover is positione & BASE in a manner such that it defines an opening (50) around the

base / covapinterfase OHactory attractants.

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

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

20 e Humidity.
Other patent publications of interest include the following:

US 4,168,591 which discloses an apparatus and method for attracting and killing

25 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
30 obtimized for mosquitoes which simulate the breathing and body heat from
animals. Both use heat generating elements and a supply of liquid.



o the opening has a depth (d) of less than 1.5cm; and 250 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. 30 More preferably, the trap allows effective operation is for at least 12
hours and most preferably about 24 hours. 5 Effective operation is achieved by generating and
maintaining a temperature of about 25C or above and/ gra humidity above ambient and typically
greater than 50% for a period sufficient to attract and trap insects. Such a period is preferably at least
8 hours. 5 In oneSEnfasdintoalsthdissiessiy anjnaegidrp wheh yllisesouaial %‘Wi"ﬁa@éﬂéﬁgﬁﬁg an
effective tempergiyl nd then, as the temperature drops, increasing the relative humidity. 10
Preferably the opening extends around the perimeter of the trap. The opening may be a large elongate
opening or it may comprise a plurality of smaller openings regularly or irregularly disposed around the

pirirpletﬁr- Thhe spallgn @ﬁﬁfﬂﬂﬂ%r:ﬁmsm?\%ﬂm;mwgm glsimpleleffiecfivestiapittr snealf a size
which allow the insects to enter the trap. In a prefefred,.e rJ: are
disposed beﬁNe&ltU}?smﬁc%r‘m{ﬁﬁidg%ﬁ%%%ewh?cﬂ'%%géﬁgé%%gé%?ﬁﬁﬁeqngﬁﬁgfer of the
base. According described)nbnasgly the ptayipiasofiwaterindiqus prsl/anel SQECEnemical
heat pad (100; 1), [of RdnaCel i ELONJGRAILHRENE iy WAl 9 RRERpal YapReeiagel 1 10)
surrounding achemicaﬁmééﬁpa E?J% )w%i&g%?r{emical heat pad comprises. a semi-permeable
membrane (130)¢hiteicalifrealadihich Hoadditien 9espeia %'Eﬁ?&i‘?&étf?%\%%@ﬁ'& emoval of
onerated such (e g Shan the cal Sco rorgies
( span the pad surface tem S

substantialﬂPmaWFJM@EFaPBM@HWSﬁ@O%EEﬁ ‘%é#&lﬁ%grﬁﬁ%?&{f ?s“r’n%%%aﬁn% "at a level at

least 10% higher than the prevailing humidity. 30 Indeed, the relative humidity may be maintained at a

level at least Zoo/ég v e than the prevailing humidity. Preferably the relative humidity
is greater than 5& 0, %ﬁ'mgt@%reater than 60%, through 70% and 80%.

According to a first aspect of the present invention there is provided an insect
15  trap (10), which mimics certain characteristics of a mammal, and comprises:
o. a housing comprising a base (22) and a cover (24) containing
¢ a heat means (12), which is capable of generating an
infrared heat source (14);
o ameans of generating water vapour (16); and
20 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
25 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.

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

most preferably about 24 hours.



6 The operating span is preferably at least 8 hours, more preferably at least 12 hours and may
desirably be about 24 hours. In a preferred embodiment the chemicals comprise: Iron powder;
activated 5 carbon, sodium chloride and a source of water which may, for example, be "bound" as
water of crystallization. The skilled chemist will however appreciate that other chemicals can be used
to achieve the defined performance characteristics - arkexothermic reaction generating the release of
heat and sufficient water vapour for the given time and purpose. 10 Preferably, the packaged chemical
heat pad compriEffectiyeveperatianlisaciieved by generating gadsnainiginagR (8B0EFIUE $his may,

for example, be g hydr. ILydRrSl §itP SBBYe ambrRIN SHd-fysicaliyjteaterithazource of
water may comp?%}%{fqb%gsvee%i% at Iegﬁj g’to?g/?’g\r&%h é\as'tﬁuch as 50% of the %%d lS??%(?%}éﬁ){chemical
ndeed,

heat pad should58kkAonaperodsHiieirnbinatirst ARd IR INSPHEAPHAR ARALIPLS is proved
to be a challengg; piyditg¥psufgund that the preferred profile for attracting bed bugs, was one in which
the heat 20 dissipated, and moisture generated, graphically resembled two intersecting sine waves,
substantiallyas illustrated with reference to Fig 14a. According to a third aspect of the present
invention there isspeidatbadinentthe affeotii® pperatiomalmesrioskisancreased R fts of a mammal,

and comprises: 250 a heat means (12), é@g}ggfﬂg h G TERURINEAGhNBRAUFL 4RIp3Nd O an insect
at sal

retention surfac@f’fg)r;a NARENTEE K eat means is a chemical heat pad which, when
activated, is capikeasiggrtbeatelativethu®iity: infrared heat source (14); and water vapour. 7 In a
favoured embodiment a microclimate enhancing surround is disposed about the heat pad. It serves to

more closely mimic, for example the hairs of a small mmal.and off a,num f its over and
above a traétio,@q{g@%thgpopening extends arouncrin t%e perimeter o%swe trap. }?ﬁé %p%ﬂﬂ%

may be a large elongate opening or it may comprise a plurality of smaller
openings regularly or irregularly disposed around the perimeter. The smaller
openings may take the form of pores, channels or gaps which are of a size which
allow the inseéts to enter the trap. In a preferred embodiment the smaller

15 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:
20 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
25 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.

30 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%.



Preferably, the cover member is made of an insulating material, such as polystyrene. The selection of
material means a cold surface which can cause condensation can be avoided. 10 The surround may
partially or completely enclose or envelop the heat means. The preferred chemical heat means
comprises chemicals which on activation will undergo an exothermic reaction generating sufficient
heat (including infra red) to mimic a mammal and will agditionally generate water vapour humidifying
the 15 local environment. The heat means ideally generates a surface temperature of about 25C for a

period sufficient Thetopetatingtspag isgreferabhnatdeant Bdwume Merepreferabheableastilfeast two
hours and more Rég%rgrpyrﬁgfg%ﬁalgwj@ SHdIP9aMotits. longer the period that the heat is
ter. The heat's [

maintained the be ould’include an infrared heat. 20 The applicant has found that it is
particularly desirable to use as the chemical heat means one which comprises a semi-permeable

membragebanﬂ Q%@%F&&P&H@%%wméh}ifmdﬁ&mw%rﬁm geatpywmamﬁaﬁdfvhich is
vaporised by the heat generated 1o giye off water vapour ther idi apL2o
environment® Th@%@ﬂﬂtﬁ@ﬁﬁ’éﬂﬁl‘ﬁ?ﬁgﬁﬁ%% FRUE ?ﬁ%&’%"l‘hﬁ?‘ﬁ&sﬁg %%é?‘fﬂ}eé'agrg_a immediately
surrounding the f‘mlnn’eagwmémﬁichﬁsidllﬁat_imaﬂﬁ aﬁﬂ&d@!ﬁnﬂ%wﬁﬂmwgfs%ﬁﬂfﬁﬂé% placed
over or around tg@?hg’ﬁ't' rpgﬁgﬁ‘{&?sn 205 ﬁggﬂ[@g&ﬂé}fe%gagﬁqa@é%m&%m open structure

comprising e.g. channels or other openings or hair like structures (of a size sufficient 30 to
provide access tohiaradteristicsc-lon expthaiminreastion gsaerrling e feleasP AR @Cinsulating

function, control M@Mﬂféﬂ%;ﬁ{h%?%@@%ﬂiﬁ@aﬁmpﬁs&fra red radiation to be emitted

from the heat means. 8 The combination of heat (including infrared) and humidity has been found by
experimenti® be particularly efficient at attracting biting insects. The simplicity of the device means a

cheap disposablpgspst 45y, lBeecpatieitratichbnpicati heatipdt eampiises; dpweight. ebieast2(é
humidifying source is also agdvantagequs. 5 1n this r b - ing Seh MEspecial sensory
structures that cﬁ%@%ﬁ%&&@gﬁﬁﬁn e A sa?égﬂifs% %?ﬂo@ome inﬁc?ﬁ?heir hosts.
Depending on thieysvated saltiterieindheseater is Dounsbasonateratometallizatinn, HReRHL Ration,

thus prolonging t V@Fﬂb‘%%ﬁﬁcpﬁga%{}%iﬁﬁﬁhﬁ Rt 309 BALEHS RasAAE050Mm e the Rt e

characteristics w%ic_ can b€ used to attract the biting insects i.e. a rough surface. Furthermore, the
voids, spacts anweightnnels or space between adjacent hairs or 15 hair like structures can be
impregnated with further water to enhance the humidifying effect (or to produce a humidifying effect

Alteraive, (e vIRESCATEA ARG GRe SERUEY SRR ae s BEH AR U s
may be impregnatest sithradisareinkeiseth this prveddodeadcballenge, and it was found that
the preferred profile for attracting bed bugs, was one in which the heat
20 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:
25 o a heat means (12);
o ameans 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:
30 ¢ an infrared heat source (14); and

e water vapour.



20 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 outer casing can be easily handled and caught insects will not be
immediately 25 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 aspects of the invention will be described
further, by way of example, with reference to the following figures and Examples in which: 30 9 Fig

2152 graph (2 Sh RO BN ER GG BUR AL SnRbAGHS Bikr iRl BRpassallsbiduy
activation with time; Ig 3'is a graph (2.2) showing the change in core bemger turr%éalpd surface 5
temperature of dhhbeatapHeliseresdaINGFAICelK ANBYCy il ﬁmﬂ'ﬁé% AR 3]

semi-permeable aRRRRA offersFithArifbaiasRBENGTR) oWevdng dtovb antgaditiaraihausipgrature and
surface temperature of a chemical heat means following activation with time when the 10 chemical

heat means@vas placed in a small, virtually air tight, black plastics box; _Fig 5is a graph (2.4.1)
showing the chapgstdrablyftee douarenamteriscadeidipminsylatingomatedalnsahdfllowing

acivation vith i i 1he ab3gnce o 40, PAFRE AN QIS SBRLRMEYickEan odlse i 2 araph

(2.4.2) showing i éﬁﬁ%‘i core temperature, surface temperature and humidity of a chemical heat
means followingcartientsation tarmbe @aviideskesence of an added means of increasing humidity; 20Fig
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 acglording to one aﬁpeﬁiéo{ mgal gention; Fig 9
is a perspetflive Thensurrauns meryRarialK QirRmRIetely g cleRe O RN HE QRS 6F &l embodiment of

trap with a porous surround which is partially impregnated with adhesive; 10 Fig lla illustrates a
o variaton of A 0P RAHERC DRI IR SO o s Wi on sctielort b2 3 25
illustrates a bestundetgoaraixothiemitaeactarageperating sutfigianhert (Releding dHiA Ehidnation
with an insulating cover memhel Gieplah adREIay Yerdrae witer VipR ianmilanyTRy ehe
15 local environment. The heat means ideally generates 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. '

20
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

25 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

30 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.



10 Figs 13a-c are pictures showing the infra red signatures emitted from different devices (MK1,
MK5 and MKO respectively) with the heat pad activated and in which Fig 13c is the device of Fig 12;
15Fig 14a is a temperature humidity graph for the device of Fig 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 dimensigns. 20 DETAILED DESCRIPTION Example 1
25 In this example, the principle of creating a simple, cost effective trap which mimics a small mammal

was evaluated uZine cosibipitignabhgat (pcluding nfresed-andimvridibe has Reenfeund D¥evice (10),
comprises a houg%éﬁ%ﬁﬁg@g %@ﬁﬂéﬁf&fﬁ&érﬂ SPMRFethg Bﬁiﬂgsﬁ%biﬁé@mﬁmq @m) is

provided 30 in the a glue which is disposed on the basef#gn?(i,two tra %ﬂ% Qr%)?are
arranged above the devica reeanschchaaRdispPRegbie drAR AR RERPS! file 5&7%85@? Bporting an
auxiliary means g Hadd@&dbffigaRNREMENas At humidifying Gbarud dsssisoratiuantd@epis: supporting a

heating means (12). 11 The heating means used was a chemical heating means in the form of a 34 g
'Hot Pad' m&hufactured by SJC Corp, Korea. 5 The Hot Pad contains a mixture of iron dust, activated

charcoal powdenrogiisllegrard coltied-sudking dhiedtichave spsicialreemsaEirastives thalerrd in a
semi-permeable g&%@%%?né X:d fp}{g ?ﬂgﬂ&ﬁ%ﬁ ReRkRbiTh s leibHasaer outer sachet

which is fabricat metically sé oxygen barrier film. The pad automatically activates
once the outer sachet is opened as 10 atmospheric oxygen enters the sachet through the semi

permeable mempang. and KA WildhsdViFaRimERoSY it Wdies fesyibletbigrititiera contact with
air since its manufacture. The oxygen oxidises the ir&n a f}(tge proceis is exothermic tngpeby

generating 16 halgoreeotinsuiation hys REpRgIaL g Yo 8RAE 5’5‘3%'{1'1 sﬁé)r@‘% at is generated
and the reactionr@tinatesialediredisocpirovide sarfuedetiatiutimistiosmdlichaandiansed e reaction of

the unpackaged formulation.is quite fast and high,tem tures can be achieved in a short time.
However the incRILBH &%ﬁ%ﬁ?&ﬁiﬁé@u@rﬁg@“ s

charcoal and zeolite controls and slows the rate of 20
reaction making the pads suitable for the present application. Water present as

Furthermore, the voids, spaces and channels or space between adjacent hairs or

15  hair like structures can be impregnated with further water to enhance the
humidifying effect (or to produce a humidifying effect where a chemical heat
means, which does not emit water vapour is used). As well, or in the alternative,
the voids, spaces and channels or space between adjacent hairs or hair like
structures may be impregnated with e.g. an insect capture adhesive and or

20 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 outer casing can be easily handled and caught insects will not be immediately

25 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:

30
Fig 1 is an exploded perspective view of a prototype MK1 trap according to

one aspect of the present invention;



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 25 developed by the manufacturer to warm hands, by conduction,
for up to 8 hours at a fairly constant rate. The reaction is; 4Fe + 302 2 Fe203. In separate reactions,
some water is also released due to bound water evapoyating from some of the other components 30
present which include cellulose, zeolite and sodium chioride. In use the bag was activated and placed
on the second tray (28Fiff @détiangtapim{@ity) velowingrdtiex changp 8 GURWETPRIAL ®rth&first tray
(26). 12 The prototype test devi 'igrtn ] ctiveness of using a chemical heat
means as an attFi'é%} Eﬁ?eag %ﬁgg\gﬁg ?:;En g|(c'§¥a|1 eatﬁggﬁsﬁ \?\/as selected because it did not require
electrics (or battery power) for operation 5 and because it generated both heat, including infrared heat
(confirmed using a thegpAkiRANHEHIAPLFRIWINIRS ¢ARAYE Imtons tatptiratisnand Suade:
applicant hypothesised this combination_of attractants could be devel |t ig@nle, and
effective bithg itemmaraiireccf 2 ehrmisrbigt d@ﬁ%@%@[bgvs'{‘egd 3‘35’%%%%% o%%n{%he;im%ug,
Cimex lectulariugggensesef a'gehsilpamieatiicomempraceted that such a device could be used as a trap
for other insect types. Testing methodology 15 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 heafiy4tis agrain(218)cehawiog theishaageime fltemesiatyin NS SElRGRn
(approximately ?&H@ﬁi&iﬂ?é%f(é) ShEMiEY e R A8 METICWIFRY t SctivEiBAoNRDtmi tieetitheo
e

ensure that the ins

S can escape. 25 Place the dish in a suitable, secure, test aren as a
plastic tank@r agherieal heatsneapsaes Placeddn 361l U&LV)?E@%&EPECK plastic3 ok

Fig5is a graph' (2.4.1) showing the change in surface temperature and
humidity of a chemical heat means following activation with time in the absence

of an added means of increasing humidity;

15
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;
20 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;
25
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;
30

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

surround which is partially impregnated with adhesive;



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. 30 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 13 the test arena. The whgle arena should be in frame. Once the
experiment begins the camera should be activated to record for a 24 hour period. Reviewing the
activity will be achievedigy Iftasiliustratese veristian oh Fapimwdicdrihe syound iakes IR The
results can be re é%gﬁlﬂgtg%emg,rvations. . The experiment was conducted against a control as
per the protocol. 1t was carried out in a dark room. Temperature and relative humidity during the
testing 10 period ranged between 20C and 23C and 53% and 55 %, respectively. Twenty pre-starved
adult female bed bugs pigre 1glapssirtssodolafidtionpef antrapadedvhisibeat ruebilikg stevetuneone

end. The prototype tra ‘%fYS er Fi 1%\/ s placed in the testing arena opposite to the bed bugs and
the chemicaﬁhe&ﬂﬁ@p&% e&h@\;@gg i%gétd'.‘%'ssérvations 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 gse Ll QUSEEYTHBALVAHBUEHTIHoRAIP thEL BB Ecrde e

prototype device were mad y Interval up to six hours and then again at léhours fter

introducing the fhoistyficeckaseswhishiia cesahigatien with A i0sHIGHiog SONETNRB ro?rﬁ@ge&?gs
caught on the 9'%&@{%@%%1%%90{3{@ thpéyerimbasi25 three hours to avoid frequent

disturbance to the bed bugs. The results are given in Table 1 below: Table 1: Evaluation of efficacy of
prototype d8ice against Common bed bug Citnex lectularius )
Figs 13a-c are pictures showing the infra red signatures emitted from

different devices (MK1, MK5 and MK respectively) with the heat pad activated
and in which Fig 13c is the device of Fig 12;

15 Fig 14a is a temperature humidity graph for the device of Fig 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.

20
DETAILED DESCRIPTION

Example 1
25
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
30 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).



i

Frequency of observations (hours) Treatment (With heat and moisture) Control (Without heat and
moisture) No. attracted Per cent attracted No. caught % caught No. attracted Per cent attracted No.
caught A caught 01 01 05.00 NA NA 00

11

The heating means used was a chemical heating means in the foormofa34g
‘Hot Pad' manufactured by SJC Corp, Korea.

5 The Hot Pad contains a mixture of iron dust, activated charcoal powder,
cellulose, zeolite, sodium chloride and moisture (bound). This is packaged in a
semi-permeable 80mm x 50mm x 10mm sachet. The sachet is packed in a
slightly larger outer sachet which is fabricated from a hermetically sealed oxygen
barrier film. The pad automatically activates once the outer sachet is opened as

10 atmospheric oxygen enters the sachet through the semi permeable membrane
and reacts with the virgin iron dust which has been excluded from contact with air

since its manufacture.

The oxygen oxidises the iron and the process is exothermic thereby generating

15 heat. The sodium chloride acts as a catalyst. Once the reaction 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

20 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
25 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 fo bound water evaporating from some of the other components
30 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).



00.00 NA NA 02 12 60.00 NA NA 01 05.00 NA NA 03 13 65.00 11 55.00 02 10.00 00 0.00 04

12

The prototype test devicé was used td évéluate the effeciivenéss of using a
chemical heat means as an attractant to bed bugs. The chemical heat means
was selected because it did not require electrics (or battery power) for operation
5 and because it generated both heat, including infrared heat (confirmed using.é
. thermal imaging camera) and water vapour — all insect attractants. Thus, the
applicant hypothesised this combination of attractants could be developed into a

simple, cheap and effective biting insect trap.

10 The efficacy of the device was tested against the Common bed bug, Cimex
lectulariusas, as set out below. It will be appreciated that such a device could be

used as a trap for other insect types.

Testing methodology

16
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. -

20
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.

25 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.

30
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



13 65.00 NA NA 04 20.00 NA NA 05 13 65.00 NA NA 04 20.00 NA NA 06 13 65.00 12 60.00

10

15

20

25

13
the test arena. The whole arena should be in frame. Once the experiment begins
the camera should be activated to record for a 24 hour period.

Reviewing the activity will be achieved by ‘fast forwarding’ to study the
movement, if any, of the test insects. The results can be recorded as hourly

observations.

The experiment was conducted against a control as per the protocol. It was
carried out in a dark room. Temperature and relative humidity during the testing
period ranged between 20°C and 23°C and 53% and 55 %, respectively.

Twenty pre-starved adult female bed bugs were released onto folded paper and
placed inside the testing arena at one end. The prototype trap (as per Fig 1) was
placed in the testing arena opposite to the bed bugs and the chemical heating

means was activated.

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:



04 20.00 02 10.00 12 17 85.00 12 60.00 14 70.00 02 10.00 15 The preliminary laboratory findings clearly indicated a significant difference in terms
of number of bed bugs caught (and the speed of capture) by the prototype device using as attractants heat (including infrared) and humidity vs
control. 5 To further explore the capability of a chemical heat means to generate heat (including infrared) at an appropriate temperature and for an
appropriate period and the ability to generate water vapour a series of further experiments were undertaken and these are described in Example 2
below: 10 Example 2 The first part of the experiment was undertaken to gain a fuller understanding of the complexities of the chemical reaction.
Earlier trials had shown that the 15 location of temperature reading points varied significantly. A reading taken on the surface of the reaction sachet is
significantly less than one taken inside the reaction. Typically, temperatures of about 25C can be achieved on the surface. When taken in the core,

using a prolFaltetnEvaitatiorcof efficacy ufaredtotypeldevicd againstC sannole Bedaney Gmen/didulardiéions of the test.

Frequency Treatment Control
of observations | (With heat and moisture) (Without heat and moisture)
(hours) ‘
No. Per cent No. % caught | No. Per cent No. % caught
attracted | attracted caught attracted | attracted caught
01 01 05.00 NA NA 00 00.00 NA NA
02 12 60.00 NA NA 01 05.00 NA NA
=
03 13 65.00 11 55.00 02 10.00 00 0.00
04 13 65.00 NA . NA 04 20.00 NA NA
05 13 65.00 NA NA 04 20.00 NA NA
06 13 65.00 12 60.00 04 20.00 02 10.00
12 17 85.00 12 60.00 14 70.00 02 10.00




20 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 38C and its
surface temperature is about 26C. 25 ldentifying and understanding thaheat forms generated by the
chemical heat means was considered an important factor, since the intemal reaction is conductive, the
surface readirig is convective and the applicant obseryed that infra red is also emitted: This infrared
was considered to play a role in the 30 effectiveness of insect capture. The following tests were
undertaken: 16 Test 2.1 A 'Hot Pad' as obtained from SJC Corn, Korea was removed from the

protective outen pack \aals ABGRRHICAhATSSIedhprpefciiearsijeivent ciftefaltpd foushed
em

into the pad to measure core erature. A second thermometer was placed, o d to
record the surfdeanembaumbey. qg@fb@t‘ﬁ%é@% (Rad Hfsc%eﬁdaoﬁﬁ?%@%%vq Qﬁr%%ﬁétgr&ﬁadings
were taken evegyhenisindSastPAcRaRS syt (g Riitgrinfrated) drd haidibnve ceatidhperature of
53C 10 was reached after 1-2 hours and the temperature was still around 30C after 8 hours, and infact
this tempef@ture was maintained after 24 hours. Whilst the pad increased in size after the trial, the
post trial size wg S@Hherxexpors tHe0capatvitypafed wchemisalkes &6Ao8NtIEBBIAIR PRImm.
There was 15 nQ chapge in.the wej 0 iplal apptddatéaighedncrease
&%Eé@ﬁq Slgﬁ:ég?&éy%gn %?q?@?@tt Erafiffcddha vorlaH applepratbass

in the weight ofl ew SS. Test 2.2 20 An examipation of the h a‘th}érr%perties of

the chemical foamdilthiprabilityote thienesate WataE ¥BRONethiSRlIRS Al SN FREIMAISARe
conditions as in tesl &, gﬁeéﬁmgéja@(gggéﬁaéaimmbmmmmne was opened and the contents

were poured onto an absorbent towel and then reshaped to resemble the dimensions of the original
pad. As cdfl be seen from Fig 3 (graph 2.2), the 25 maximum core temperature of 80C was reached
after 30 minuteggaghHie gurface temperature reached 48C 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 rt?lies on
ingress of oxygQ'ﬁéqi'raftiﬁﬂ,ttfetmemitb_mﬁme,nt;_yyas::;,un,d.ertaken to gain a fuller understanding o

the complexities of the cbethiqallg-rea?;tibn:"E‘a‘rlier'-tria_ls had shown that the

15 location of temperaturéz readihg'bqints varied:significantly. A reading taken on the
surface of the reaction .sééhet-:,ié.'_s‘igniﬁéa’ntly less than one taken inside the
reaction. Typically, 'temperatdfes'-pfvfab'out- 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;.'degending on the conditions of the test.

N The objective of the applicarit- was to. .gener‘ate a trap-yvhich relativgly closely
simulates a mammal in terrns_:'of.ia_ndmber of parameters. The normal internal
body temperature-of a tat:is::abpui' 38°C and its surface temperature is about
26°C. o

25

Identifying and unders‘t_anding ~th§?-‘~heatzf.o.rfms» generated by the chemical heat
means was.considered an:important factor.since the-internal reaction is
conductive, the -surféce’:::r_éadi:r;_\jfg}:i_s';:,éon\‘lgé,ti'\ie'-and- the-applicant observed that
infra red is alsoemlttedThlsm “,:a;rfed';Was cbnside_réd to play a role in the

30 effectiveness of insect capture. . -

The following tests wereynd’_er’-ta’ken':— :



17 This next series of tests were aimed at establishing the effect that external factors could have on
the reaction. Test 2.3 It was assumed that it might be desirable to place the pad inside a traditional
housing. In anticipation of this and tomonitor what effect this could have on the reaction, the bag was
placed in a small, virtually airtight, black plastics box measuring, 50mm x 50mm x 50mm. (Black was
chosen as the best radiation 10 colour.) The test conqiéions were the,same as for test 1. As can be
seen in Fig 4 (graph 2.3) the core temperature only reached 36C and this was maintained for about .8
hours. The surfggett@mperature reached 26C and was maintained for about 8 hours. Placing the pad
in an enclosed space 15 slows the reaction. In view of this result and the observation that bed bugs
are able to detect infrared, it was concluded that the final design should focus on a heat pad which

t
was not essentiﬁnyldt:Moﬂ&sgbta'm%ﬂ"fﬁ@ﬂbMigamnﬁafmfeéﬁﬂﬁgﬁﬁg‘éb%m@% YSihd entry of
air to the heat %ﬁﬁﬁ@&mﬂfﬁ‘ﬁﬁhﬁ graifieaeuidiore i imobehembriietér was catéjuligd bugs can
e

easily access the t means; (2) infra red heat em@iisioné are noé %Jtr%.lctmb]g a d housing;

and 25(3) uffigishas Ryhenad If IERTR CREEHEMRHRLE 16 ARSR RS S eml_caf reaction to
progress. Test g14c3d bhaspesitthegiadninreudiditie surfacertesyiieiraturin CTbadeshassemblity beyond

the levels achieved using water vapour generated "f{ngﬁ@\'lérEPﬁ&MY?‘s undertaken to
establish the aY8&R %‘f‘%dfé?\?gf ut ?le °u“m|éﬁg§hﬂ%%ﬁ%§%ﬁ" would produce when activated

without the presence of extra water. 18 As per test 1, the "hot pad" was removed from its protective

wrapper to i”iti"’){% s BQ%’@%?H%RCﬁ%ﬁ"z;%%%@z@ﬁ?{ﬁ@mﬁﬁmw@&eﬂmﬂammemt to record
the core temperature and a Pico hygrothermometer with a modified swﬂplin iﬂﬁgﬁyv?{sgfgaced directly
on the surfce waseeashadrftefoTrechpyrhans dRetmPRIAIHE WaRSY d"‘m(ﬂ] A& P be seen in
Fig 5 (graph 2.4,d)réhs et iskibtsieorsriparambienvasiaraintuined. ftisr24 koossn if this is optimum to
attract bedbugs over the testing period, '

Whilst the pad increased in size after the trial, the post trial size was 80mm x

50mm x 20mm compared to a starting size of 80mm x 50mm x 10mm. There was

15  no change in the weight of the sachet at the end of the trial. It could be that the
increase in the -weight of oxygen is offset by the water loss.

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 resemble 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 reéched 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.



normally 8 hours. 10 In an attempt to raise the relative humidity generated by the "hot pad" for the
duration of the test period the "hot pad" was placed between two pieces of foam rubber (moistened
with 20g of water (10g per strip).) measuring 80mm x 50mm x IOmm. The sandwich was held together
with an elastic band and placed in the 15 test chamber. A probe thermometer was placed inside the
sandwich to record the core temperature and a Pico rothermometer with a modified sampling head

was placed directly on the surface of the sandwich to record the external e e.and humidity. 20
As can be seenThi§igeit(gedps of tests were@nedalasiablishiog eAé]g gﬁg‘r%%%@agnd dropped to

21C after 20 ho#rst?wgofb%yégug.amégeﬁ&@o% RH during the period. _The expe'riment
demonstrated thar 1t 12 possible to control humidity by using a 25 water holding material about the
heating device. It may also be possibly to modify the content of the chemical heat means to generated
additional wateryano) g This result closely mimics the physiology of a mammal. The average body
surface temperature for a rat is 26C. The humidity figure was unknown, so a 30 comparative reading
for a humardwas taken using a hygrothermometer fitted under a subjects arm for tféﬁ.testing period. As

can be seen in Iﬁ_gvggg@gh\adﬁftﬁht_thmﬁgbt&e@i@élﬁﬁfl_!ﬁ@Fé?@ﬁéﬂerﬂﬁéﬁ'im%ﬁ&fﬁ OOR greater than

40% relative 19 humidity, increasing in 400 ?mém Hor @R VHesiOiis COUd hadaondthe greater

than 90%. TeS@H%P@‘;‘%SQ{B%{ggdo éﬁ' ggt er exothermic systems c reﬂtl ol B market. 5 One

such device, theddidtiieythieteg was piadsstio ﬁaﬁ'{'ﬂﬁé’é’i‘r\%“gzﬂ'ﬁé' teﬁ*!%?r;ﬁgs ?he %Ic_)t Pad' and

performs similar%%gfur}ﬁ siofRm % SOmRSSorinh@siadewas ciyeserasithe e erasidifical studies
ONStr

undertaken, de ate’that a chemical heat mgia?ns which ?Sr'] qth water vapour and infrared heat

can be usetbas eolatfacifie desheafttioRs Vet SPISITIE biting insect trap. 15 By designing and

optimising a substantially open surround, in contrast to a | |
As'can bé seen ang 4".(graph 2.3),'tbe,mre- temperature only reached 36°C and
this was maintained for about 8 houis'.-v'The surface temperature reached 26°C
and was maintained for about 8 hours. Placing the. pad'in an enclosed space

15 slows the reaction..

In view of'this.resuli%,'and'-the obée;rvatio;n-'.that‘ bed bugs are able to detect
infrafed- it wés ooncldded that the final-design should focus on a heat pad which
was not essentially “cldsed'?.,suchlthfat:.t'he beneficial infra red heat source was

20 shielded and entry-of air to the heat means was limited. |

The design should preferably be',s'udh‘-. that:
(1) bed bugs-can easily access the heat means; -
(2) infra red heat emissions.are not cut out by-a closed housing; and
25 3) sufﬁcieqf"air'(Oxygerj) -;‘is.-fagailav‘t?ile tp the he:at?:- mgans to allow the

chemical reaction to progress, . .

Test 2.4

In order to-determine-whether ;itz=w‘a;sz;fpossible to increase the humidity beyond the
ssing. “hot pad” a test

30
levels achieved using water vapour generated from a standard

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.



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. 20 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) proviggd on a base (26). A cover (24) which is
"open" can then be placed over the base which in the example illustrated is raised b 'SUP orts (32). 25
The cover (24) isAtepigrtesttt, dievhatrpadd wastramever i dts ﬁ&&?@'\ﬁmfﬁ%ﬂfdiffgﬁﬁi #Emidity is

requited. & pad (30) f SHIEL EIEH GEMUIGBRRB RN SUB BB U iBaotyoo! e
u

chemical heat means. ch atrap could be a single use, disposable,: es{c;otr)qr%%ﬁe'égatively refills

0S d
of e.g. a glue boartetdhmeacseciemprEatiEeancka fiqa byt %@%Pg%(ﬁéﬂ e mode of
operation would Qﬁﬁfbﬁﬁ?ﬁ&ﬁd%@gﬂ%&@ﬂ [pentise($aiffcerofttheasandydch it eseordifemiddle of
i

the sticky board (18) (if this area had glue on it the pad would stick enabling the trap to be used on its
side or upsid® doRreTRabIRMEsAlE #R9NBIANVe cover (24) placed on top, without making contact 5

with the pad. The trap would then be placed in the area to be monitored, preferably to be active

overnight. The fo%%zvcig%é?% ?t,%ﬁ dtrr‘?pda &a@r@fﬁwyfq,{gwmigfbwwwgﬁhgmr (24) can be

removed to view mbeér of the devices could be placed jn a.room. It js
possible that reglenrsalsjismpirktewsdftbis is et 10 atmash bedRies I%rtiﬁ? gﬁ%‘ﬂ%@%ﬂ%drrap
could become ann(?)ﬁ'?gﬁ\?ebrngmgd of control.-15 After use for monitoring or trapping, the device may
be safely disposed ot In the normal waste as there are no toxic or hazardous components. Alternative
designs of the trap are illustrated with reference to Figs 9 to 12. 20 Referring to Fig 9 there is disclosed

a simple trap (10)£QRRHSIAPtacHEIh (Rtinbinbriditagersirated toyithm thetinrd Jortheged or soft
foam or a sintered plastic is conseguently g S el RYeTeIcTy i S&sbrFdaminged
(34) and it's inneHEHWQA f&‘%?%?ﬁf‘%‘thgge%‘?g %%gﬁgé%ﬁ #ecessb 538) wif:ﬂeﬁ support a chemical

heat means or padiBa) (oistehetbwithi20motwaten (d0gRerstriphlaneaswing BPRMX 89?%’(1_8)
Which can e ueoRhIR Thi SERaAlNALA uld ibadeg dieh aivuidsts ianoiaacprasd In the vicinly

around the heat méans (12). Figs 10a and 10b illustrate embodiments in which an "open" suground
(20) is 30 prdviddessicbamtistgA pEghs thermMEMmEBiesiwas mﬁ%‘%ﬁ‘éfﬂ?cﬁ?%éﬁﬁﬂé‘éhé (I‘éﬁ?ﬁg’%
surround (20) corgRisRRHRRARGR SHask PiedHygromarmametswite aaarifiegeshoniiog head or a

sintered plastic, with pores, channels or openings | which are wi \ythe easy
passage of the in!’éétﬁ'?&?ﬂ dirgctly on the surg%e g?%e sand |8hwy?e88%1%t8x?é|%

temperature and humidity.

20 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 demonétratéd that it is possible to control humidity by using a
25  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, so a

30 comparative reading for a humari 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



21 substrate could be moulded to accommodate the heat pad (12). This open surround acts a little like
animal fur/ hair in that it provides an environment which may insulate the heat emitted from the
chemical heat means, provide a micro environment which assists maintain a high humidity, provide an
attractive surface 5 for insects and, depending on the materials used, may provide a dark environment
in which they can hide. By including the insect trapping means as an adhesive within the substrate
the trapping area is increased around the attractant as Compared to a plargar surface 10 on which a
heat means may,umﬂuqnmmasmmao%mmtﬂ&w%\ﬁ%tﬁ@%a@gﬁr@t‘% 8 8 towards the
innermost surfac?, %%%éﬂega%)strate, as-opposed to the outermost surface (44), the trap is not
"sticky" to touch®4[id the Insects will be able to walk over it. 15 As the insects seek to get closer to the
attractants they will enter through the holes (40) and become trapped in the adhesive. This will also

mean that the deyigg; Wilia4i8s Shaieg o sibbitisxtirerinisesystetosThasntip onghemarketso allow
access from all positions. It is proposed that, preferabl e enti Vice | ged in an air tight
pack.  Sueh a%%&ﬂd’ﬁ\é‘iﬁé&@&d‘gg’%%ﬁﬁfﬁg%#c?:?{kégegé‘{ﬁé%%aﬁc%gﬁ%ﬁ%nce 25 the pack
is opened, the hgpéngstipes thacHotPadharzbpestatms aimitamor 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. 30 Figures lla and llb illustrates an embodiment wherein rather than a
porous substrateCitmectusiomsd (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 22 offer the benefits previously

discussed with reference to porous materials. Indeed, such a,design may ' mination,
and if the htdrs aTbQﬂﬁﬁé@ﬁfﬂWi\?%f@?@uFP&%’\ﬁﬂM@c} EplemR 9'?(??} ﬁ}%’&%ﬁl@ %%’Kc " An

adhesivg ((;g; clzagéﬁfb}{g;pgfpnﬂéeal Eggmragmhgsmdnmmwggﬂube'v(ﬁ@ of ti:je _
surroun . Further testin as led to jurtner Vi : e est mode Is
d&%&‘éﬁﬁj?%@sfiafoaﬁ eﬁe&w@'&ﬁp%é%@?%@&é&gﬁ% iy

embodied-by théﬁf‘?ﬁ‘?ﬂ eferring to the insect trap (10) comprises a base
(22) and a coveniifiy diett titgpover the base such that the perimeter (48) around the base defines
one or more openings (49) (See Fig,13a-c) defining .what is termed hereafter as a "focus gap" (50)

through which heat (including infrared) and humidity leaves the .
15 By designing and optimising a substantially open surround, in contrast 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.

20 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).

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 altemnatively refills of e.g.
a glue board (18) and a chemical heat means (12) could be provided.



trap-to draw insects thereto. The shapeand size of this focus gap, (and the 15 resulting heat/ moisture
emission signature) is, from the results obtained in trials, believed toplata eignificantiblein, it's
effectiveness in trapping, e.g: bed bugs, and the applicant further believes the principal is applicable to
trapping other insect types, for example; fleas. 20 Thus, the substantially rectangular base (22) is:a
plate like structure comprising a plurality of raised sup%;brts (32), one at each corner which support the
cover such that it is positioned above:the base leaving ‘@n opening or small gap (50) at the base /
cover interface (e vy of dpptatioh woulit nedornemeove dher shemisal ieat means (HarEPererably

0.6-1.20m. The faeus,QRpu NEAL DR R AR $HE SIET BaURP PR B ama it ginernround
orine

substantially the T perimeter (as In Fig 13a) or broken, pre,fergiglg in a re(?uli?r mangner, as

iilustrated in Fig it2ttie/padbjwenishetickoenabling-the trap toRe1RS QB SiPg BRYPRYE I héat (and
moisture) signatyge, (1dq L&t pidetve iRiai24) placeasinrtopy wilintitaraking Gootactap
(contrast Fig 13b and 13c). 30 The size and shape of the focus gap is also believed to be responsible
for ensuring $he witlythe g trap remains sufficiently warm and moist for the desired capture period to
serve it's attracting and trapping function. 23 The presence of thick, preferably'regularlyispaced, hair

like, projections (46) around the perimeter ingal jeracl n Yoasislitionally
serve asattractai%g.,,?memglgﬁﬁet ggﬁ?}éﬁ@@rﬁg (%;" '316;9138 i@%@%@?drgtffga mgun_ting of an

.appropriatecaptactiveavertight. §helfrllowing davithecrapsi cantearemeyrd fopinsaaciMliyy of the
chemical heat mgm%?etﬂn?%%@&wf&i@rkt’mg& (eFlydEatdnfiaw tRE)stibRy bokidirelorasuffiefent
t. Comparati

periodAsimportan arative Example 3 ,. 10 and Example 4; together Witti.FrOel4warid14b
demonstrat#édhe benefits of developing a.chemioalheatMeanelpra,given:trap design. By

increasingMapregapGriphbapupiRe @evtEs eoarhtioplased/intrpmalt isquusisiblethatiegelar
thadesirectcontrolled ', heat and humidity conditions and t It

wai=eXCellent-: §6‘W{E,‘¢%ﬁ§%@]8§é,§tﬁ%ﬂé ?&ﬁﬁ&ﬁ%‘ﬁ:%ﬁéﬁ?ﬁaﬁ%ﬁlmﬁﬁ 20%) is
unable to generagewld béiemvecanuefiectivevhetbod dficontivbved chemical heat 24

15  After use for monitoring or trapping, the device may be safely disposed of in the
normal waste as there are no toxic or hazardous components.

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

20 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

25 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
30 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



pad (water content 25%) is able to generate significant humidity over a prolonged period of time (up to
24 hours) - Fig 14a. Referring to Fig 14a it will be noted that, in contrast to Fig 14b a heat/ humidity 5
signature (14'; 16") is achieved whereby the operating life of the trap is effectively extended by first
using temperature to attract insects to the trap (which takes time) but as they get closer (and the
temperature reduces - with time) then the relative humidity increases. In fig 14a the optimum trapping
conditions are for the six hour period between 3am and 9am where the temperature was between 22
10 and 28C and §ppspiatidhdpiivouriebetvareortimadatethe beatdad (AhJS 8RR initiation of the

trap. The benefits of heat and hymidityland.the, si Qil'dir?1 | iRqfite Foaided e AdrehAier] whichthe
superiorperformaﬁ%@ﬁﬂﬂi@ﬁ?ﬁl\i}%ea‘f%%sné@%er Eig 12 mﬁS C(e)pmbination with th ilr?pe%oved heat pad

(Example 4) are grapinssiiatethehaat emittied fremibe phamiclheatmeant Ry % rrial A:-
Product MRK1 (as eﬁéﬁ%@bﬁ:ﬂda%@ﬁﬁiﬂfam@ﬂwﬁh&%ﬁm?ﬁ'meid@ aveattrantive stedatsth in
efe

the laboratory an%Pin oth residential and comnlgrcial sites‘}t, t(r) Uu\é gr;ddgﬁgermine the exact
role of moistire ifotriesgrie ass.slepanding,andhe mpdera used MY RIaY! experiments two traps,

with and without GAoASUAFRRAGS which eRepeaeHide opposite corners of a larger testing arena. Then
about 60 pre-starved females were released from a position equidistant from both the traps. The

experiment was peiformed over five days. In field trials, two traps with and without moisture pads,
were kept under pppegliiging thedaseithteappingimeatisas 68 srbesivaydthinshesubsiaie M rrial was

performed over five da@/sﬂs. 25 Hiﬁahc?néé%\é%%@ f gdniesiatias venpareidcecdplantr stitfacéeld trials

(approx. 80-100 HARMEILLER fd min.) The results of the experiments are summarised in Table
2 below: 5 Tabledh Whichradrestimeane meavaditieralid bgRBERSap in different trial Lab trial Field
trial-1

Furthermore, by having the adhesive (18) on or towards the innermost surface
(36) of the substrate, as opposed to the outermost surface (44), the trap is not

“sticky” to touch and the insects will be able to walk over it.

16
As the insects seek to get closer to the attractants they will enter through the

holes (40) and become trapped in the adhesive. This will also mean that the

device will not be covered in unsightly dead insects.
20 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

25 the pack is opened, the heating starts.

The trap may be used as a monitoror 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.

30
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



Field trial-2 Total Mean Total Mean Total Mean With moisture
_ : ad 52.00 10.4099.0 )
9.00 Without moisture pad 31.00 6.20 56.00 11.20 17.00 3.40 P 019804500
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15

20

25

30

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 of'the product, such that the best
mode is embodied. by the trap illustrated in Fig 12.

Referring to Fig 12, the insect trap (1 0) comprises a base (22)and a cover (24)
which sits over the base such that the perirneter -(48) around the base -deﬁnes
one or more. openings: (40) (See: Flg 13a—c) defining what is termed hereafter as a
“focus gap” (50) through whlch heat (includlng infrared) and humrdity leaves the
trap.to draw insects: thereto The shape. .and.size.of this focus gap, (and the '
resulting heat/ morsture emlssron srgnature) is, from the-resuits obtained in trials,
believed: to ‘play’ a signific cant role inits effectrveness in-trapping, e.g- bed bugs,
and the applicant further. beheves the princrpal is applicable to trapping other.

insect types for: example ﬂeas

Thus, the substantially rectangular base (22) is:a plate like structure comprising a

plurality of raised supports (32) one at each comer which support the cover such

that it is ‘positioned. above the base leaving an opemng or small gap (50) at the

.base / cover mterface (52) havmg adepth (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 ina regular manner, as illustrated
in Fig 12.(by projections.(46)). (anth.rg_s :13b and.13c)-such that a characteristic
heat (and moisture) signature (14 16’)1is emitted. Preferably, the: emissions are

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

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

capture period to serve:it’s attracting and trapping function.



10 Based on both laboratory and field trials it is clear that moisture is essential for attracting the bed
bugs. Though the activity of the bed bugs around the trap was high in all of the trials the catches were
not proportionate. 15 Reduction in the bed bug population was not significant in spite of continuing the
trapping for five days in the same place. Having demonstrated that moisture, in addition to heat, was
beneficial a further 20 trial was conducted to-compare effect of trap design. (MK1 - Fig 13a and
MKS - Fig 13b). Brief details:oft:his trial are given below: Trial B The MKS trap (apertures around the
perimeter ian en the cover top) was tested 251n the fleld againstthe common bed:bug, Cimex

lectularius in cowp%agﬂ tBPtWﬁF@féerﬁf?@ IQP@ gﬂgggg pg“fqmgaaﬁgéatMQgej number of

bed bugs caught p. The units were assembled with and W|th0 ta m0|stu§ 8agdﬁ nd placed in

bed room and Staunshthe esmeteN; d\%@@ﬁﬁ’c@@ﬂ?tﬂ@"@ﬁtﬁ(ﬂ% o Y B it in the glue
board/ glued spinggf él&eaﬁ?yéf&rwtthaedmshaﬂtﬁaww@qwdﬁm menbrrst spasofo(tit and
without moisture) test was replicated five:times, Amaon erent. f i the MK1
trap was fouRd td']%’%‘?? fo@&i%qw{’éﬁt%%ﬁprﬂ gl‘h e?b‘fgé;s gor%pare } %Fﬂ? ﬁ%%%% Fuller
details are given M\mduﬁgﬂddplogy The trial was conducted to:find out therelative performance of

the different devices in-terms of trapplng the ‘bugs: . Both de\nces Wwere assembled, one with 10
moisture and the other without a moisture pad. The same glue; as used in laboratory studies, was

used in the trial td‘hpaaindlthefﬁbmebemm msfﬂﬁ@mﬁ%ﬁﬁ?tﬁﬂ@%@té‘ﬁm Eﬂ-.f room
and study room yity high Pt%%ﬁ’h'g W@Qﬁmﬁrﬁ“ﬂﬂﬁ@dh QilRaRE mhedmamwaﬁmmm traps was

about 5ft. Each pro fuct version, with and Wlthout-mmstur,,_, Jreplic dF mes.and 15 each
replication iPtheandiF&prapla; igether it p'@ﬂrh@ﬂt% gﬁ agh% é t%eparfﬁrg?# (Five
replications meaaévaoiﬁﬁ@faeeﬁaﬁmmémﬁdm. memaup‘dmrgmlghts) All sets of experiments
were started between 9.00-10.00pm and. contlnu.ed until‘thé next day morning 7.00-8.00am:
Observations were made on number of bed" Oug. "caught onthe. adhesive pad/ spines having glue in
both 20 the devigeganipledd-(Stanitanbchentia best preanel versions. Results: The MK1 device was
found to be very:effective.in terms of trap' mg the bugs cempared to the MKS5 version. The total
number of bugs got caught from' all the ) :
15 Iron powder -0

Actrvated Carbon 250/
.Sodlum Chlonde
‘_Water TR _1_;,.5,;

20 Eié!.fnip!e\fi‘@4--"—-:5il.\.jiléd_iﬁ4'\,_

"-Iron Powder i'f.;f

Actlvated Carbon 20°

-Sodrum Chlonde
25 ‘Water _

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

unable to generate an effectrve humldlty whereas ‘the" lmproved chemlcal heat



25 five traps togethe_r was_99.00 in the, case-of the MK1 device with moisture compared to just 3m the
case of the MK5.dey|ce with moisture. The number of bugs caught in the trap of MK1 (39/ trap with
moisture) was the hlghest‘observed and interestingly, it included more than 90 per cent of nymphs.
'tl)'hgbresults are1 tabulated in Table 3 below: 30 27 Product Version moisture Total number of

edbugs caught in five replications Total Mean With Wlthout moisture MK1 (Metal
90.00 39.00 129.00 64.50 MK5 ( unit- Flg 132

10

15

20

25

30

pad (water content 25%) is able to generate significant humidity over a prolonged

_period of time (up to 24-hours) - ;Fig 14a.

Referring to Fig.14a it will be noted.that, in contrast to Fig 14b a heat/ humidity
signature (14’; 16') is ac'h‘ieved'whereby the operating life of the trap is effectively
extended by first usmg temperature to attract insects to the trap (which takes
time) but as they get closer (and* the temperature reduces wrth time) then the
relative humidity increases. In fig 14a the optimum trapping condrtrons are for the
six. hour penod between 3am and 9am where the temperature was between 22
and 28°C and the relative humidity. was between 50 and 65% some 12-18 hours

after initiation of the trap..

The benefits of heat and.humidity-(and the: sinusoidal profile that can be
generated), and the supenor performance ‘achieved’ wrth a trap as per Fig 12'in
combination with the lmproved heat pad (Example 4) are demonstrated by the
results attained.in the further tnals_ described below: -

Trial A:- Product- MRK1:(as per -th-~:1 3a) and the effect of moisture.

Experiments were conducted; both'-in the -Iaboratory and in the field (both
residential and commercial sites), to try and determine the exact role of moisture

in the process-of att‘racting"bed "bugs.

In the:case of the lab expenments two traps with and wrthout moisture pads,
were placed i in. opposﬂe comers of a larger testrng arena. Then about 60 pre-
starved females were. released from a position equrdrstant from both the traps.

The- expenment was. performed over five'days.

In field trials, two traps wnth and wrthout moisture pads were kept under.opposite
beds with a minimum distance of 5 ft there between. Again the trial was

performed over five days.



(Fig 13b) 03.00 05.00 08.00 04.00 Conclusion: Based on the results it is clear that the additional
apertures in the cover of the 5 MKS trap appeared to effect performance - possibly due to ..a lack of a
local signature” and/ or loss of heat/ humidity A third triall, was conducted with a hybrid," MK9 device
(Fig 13c) which incorporated a focussed perimeter gap and .a closed insulating cover, shaped to 10
avoid condensation falling back into the trap which trap incorporated the improved chemical heat pad
of Example4; designed to provide an effective amount%¥ moisture. The details of this trial are-given
below: Trial C. 15;BtP jaJalRBRiY Bid iftdtatior e hoticeddn dettedf thedigid4tae performance
of the MK9 product with the new heat pad of I_:Fxgmrpé%dﬁ,“'ln' ese experiments were again carried out
with and-without(@PRRSP%- 80 10; é)?d(.xmg & Q'r I&Ss a similar percent of bed bugs were caught in
both devices indicating 20 the new chemical heat-pad, designed to generate sufficient water vapour to
humidify the trap,.together wi igﬁt%w ] fran desighiip ' petbipcussed perimeter gap)
achieved the ob%ﬁ%g.skjtgtﬁﬁt 0 (%’%gggﬁggﬁﬁtﬂ%orator%ﬁg igsﬁ,gt')éeeg bugs (Cimex lectulanus) were
obtained frofn a culture maintained at Urban Entomology Cell (UEC), Bio-Control Research
Laboratories (BARble3&ngalore, Kamataka, India). Temperature and relative 28 humidity during
testing period ranged between_24-26 C:and 60.70%

il

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

With moisture | 52.00 | 10.40 99.00 19.80 45.00 9.00

ad
\‘;Vithout 31.00 | 6.20 56.00 11.20 17.00 3.40

moisture pad

10 Based on both laboratory.and-field trials itis clear that moisture is essential for

attracting the bed b'ug§;§ o R

Though the activity of iheibeﬁdf;bu‘és;arvqund the trap was high in all of the trials
the catches were not p(opbﬁicnéte;‘ e
15 s | o
Reduction in the bed bug'.'popljlation.-wés notvsigniﬁcant in spite of continuing the

trapping for five days in th_e' _s;_:rhe’ p'lacg-. '

Having demonstrate& th'atéhdi‘_smr,e, ‘in-addition to heat, was beneficial a further
20 trial was conducted to-équp?té'fﬁéz.effebt'dfitrap design. (MK1 — Fig 13a and

MKS — Fig 13b). Brief details:ofithis trial are given below:

Trial B B

The MKS5 trap (ape;i‘U;é's‘; grgsﬁ'ﬁd;fhéf:périmetevand on the cover top) was tested
25 inthe field :agéinst;th'e -ciémmo:"nibéd;bdg ; Cimex lectularius in comparison with

the MK1 trap to asses_sihé.félétive‘performance in terms of number of bed bugs

céught' in the trap. The units:were assembled with and without a moisture pad

and placed in bed room_andétudy-vroc')m. Observations were made on the



respectively. Forty female adults, starved for about one week, were released into , the wooden box
Wlt_h a lot of provision made ,for bed bugs to hide and mimic their shelter, and the box was then placed
inside the testing arena at one end. All the 5 laboratory expetiments started at 7.00 pm and continued
to the next day morning The-field-(residential account) trial was .onducted in a highly infested (approx
106,-150' numbers, counted in 30 min) single bedroom phouse (Hall 10 x 8.5,,ft, 10 Room .8 x 9ft) to |
determine the performance of the-MK9 device along with the improved chernical heat pad of EXimple

4 The respectiveritmise(voftbeahbugitraughtdistheeghel bpardiapied spines ef the SRMIRWBbmM. The

distance between the tr -5t 'MbIsRse)
replication in the?‘r’?z‘afie ‘?’é%5@&2&?@%&%@3‘%%ﬁ?ﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁﬁ%@%| r r};g? ((jEIC:ri]ve
the

replications meam$rs§i@é§i'ﬁéﬁﬁimﬂ§-'éﬁﬁﬂﬂat3&&iﬁm&%\ﬁ?}tﬁem&ﬂg).e;ﬁ Phe sxpetiments
wereStarted betyegn,0qouHd. f)BWeH) EAeBis RAtomisfEappingthe bags:eompared to the

7:00-8.00am., The:jumber,of bed bugs caught in the traps-was-determined .. 20 Results: In contrast to

all previous ®ials! R?éblfé‘ﬁ%‘i\ﬂ@?ﬁ'ﬁlﬁwed}]m}ﬂ 'out moisture pad were substantially

S|m_|larrsuggesting,that the new chemical- heat pad ,,, (designed to generate effective levels oof
moisture as well as heat Iwas_effective: The results are-shown in :Table 4 and 55below:: 25 Table 4:
Labora_tory efﬁca&?ﬁf S¥ied trap (MK 9 with Example 4 chemical heat pad) against Common Béd
Bug, Cimex lectURtrésiatitvaarodndtiated fedfind eubthe daladive:pgEON Ethe #Mumber of bed

bugs attracted and caughi 11 e dpiigsoMERHB YabycaRAN dbiieey Werstesesieti comewithnt

10  moisture and the other w.itﬁo_u,tja; mbi#ﬂrgi pad. The same glue, as used:in
laboratory: stUdiés,‘ was used in ;tﬁ'e';;tri’a!‘-jité’ﬁfﬁa'sté-thé spines 'of"the_'iMK5‘ trap. Then
all the units-were placed in the bed .rp'd}ﬁ:and study room with high bed bug
populations and harbourages. The distance between the traps was about 5ft.
Each product version, with and withbut:'maiéture. was reblicatedﬁve-times and

15  each replication in the trial represents oné- set of experiments conducted on that
particular night. (Five replications meah:ﬁve set of experiménts conducted on five
continu6u$:=;night§);.All sets of expe{riét;éﬁt_is’fﬂere,started between 9.00 -10.00pm
and ;conﬁntjed ‘until the next -‘déy-:Rxbm_ihg?‘i,OOpS.OOam; ‘Observations were made
on.number of bed bugs caught on the adhesive pad/ spines having glue in both

20 the devices with and without moisture-of both product versions. - '

Results:
The MK1 device was ~found o be v_ety:éf{é_‘ctive in terms of trapping the bugs
compared ._tefthé- MKS5 version Thetota umber of bugs got caught from all the
25 five trapsvt"bgﬂe':t-her: was 99.00 in the é,asequ the MK1 device with moisture
compared to just 3'in the case of the MK5 device with moisture. | ,
The number of bugs caught in.the trapfof-‘MK1. (39/ trap with moisture) was the
highest obsefved and interestingly, itincluded more than 90 per cent of nymphs.
The results are tabulated in Table 3 below;
Table 3: Relative perfo_rm_ance,--of'-tﬁe:MK&"and MKS5, device against the Common.

bedbug, Cimex lectularius under field conditions



No. Per cent No. Per cent No. Per cent 29 Mean number of bed bu [
. . gs attracted and caught in the
(igv(;%e attracted attracted caught caught attracted attracted caught caught 18.80 47.00 1%.40 26.00

27
Product Version | Total number of bedbugs caught Total Mean
in five replications
With Without moisture
moisture
MK1 90.00 39.00 129.00 64.50
(Metal unit — Fig
13a)
MK5 : 03.00 05.00 08.00 04.00
(Fig 13b)
Conclusron

Based on the results it rs clear that the addrtronal apertures in the coverof the
5 MKS5 trap appeared to effect performance — possibly due to.a lack of a “focal
signature” and/ or loss of heat/ humidity. - o '

A third tiial, was conducted with a hybrid; MK device (Fig 13c) which
incorporated a‘focussed.: pertmeter-gap'and,>'a closed insulating cover, shaped to
10 avoid condensatron falling back into the trap which trap-incorporated the
|mproved ‘chemical heat pad of Example 4 desrgned to provrde an effectrve
amount: of moisture. The detarls of thrs trral are -given below:. '

Trial C.

15 : ‘
Both a Iaboratory and f' eld experrment was conducted to. evaluate the
performance of the MK product 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 percent of bed bugs were caught in: both devices indicating
20 the new- chemrcal heat- pad desrgned to generate sufﬁcrent water vapour to.
humidify the trap, together with the revrsed trap desrgn (rnsulatrng cover and'
focussed perimeter gap) achieved the objective.

-

Methodology: ,
25 For the laboratory studres bed- bugs (Crmex lectulanus) were obtained from-a

culture maintained at Urban Entomology Cell (UEC), Bio-Control. Research
Laboratories (BCRL, Bangalore, Karnataka, India). Temperature and relative



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 5 Conclusion:

28
'humldlty during. testmg penod ranged between 24-26 C and 60—70 %:
frespectlvely Forty female adults starved for about one week were released lnto

10

traps was about 2
:rephcatlon |n the»tn
15 partlcular nlght s Fr.

rcontmuous mghts
tcentlnued to the ‘ne
caughtin the traps:was detemified. -~ " .

20 Results:
Inv contrast to-all prevno,_'" trials; the:
;pad were substant| ‘
-(desngned to: gener
The results arez::s_: own

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. Percent | No. Per cent




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. 30 CLAIMS 1. An
insect trap (10), which mimics certain characteristics of a mammal, and comprises: a chemical means
(12) which on activation generates infrared Sheat (14);. a means of generating water vapour (16); and
an insect retention surface (18). 2 An insect trap (10) & claimed in claim 1 wherein the chemical
means compris€s a Semi-permrak sl baEbRsAtrictet ancheavght iaithedelyicglaims 1 or 2 wherein
the trap is packaged in an oxygen free environment prior to activation. 4. An insect trap (10) as
claimed in any of fgaptare daagacied] caughtdr cangbtisingttactastdaittrasteddreaugiting seavghig (RO)
disposed about the chemigal means.{155. An insect trap (10) as ¢laimed in anv of.claims 1-3-wherein
the housing conjprisgga bhaseizand / oriéxer. 626@0insect!@40 (13)"6%(19&[\11 On tlaid2%herein the
surround acts as an insulagor. 1. An ingect trap (10) as claimed in any of thel previous-claims
wherein the 20surround acts to control humidity. 8. An insect trap (10) as clalmed in any of the

previous claims xelhﬁ elgL tp%'a %ml@ﬁtgfmmgaqgwj(wmaﬁﬂh @xgmmgepbhm|&0heatclalmed

in claim 4 whereln € surroun contams pores, channels or openings (4
pad) against Common Bed Bug, Cimex lectularius with a 8 zmtﬁout 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.



10.An insect trap (10) as claimed in claim 4 wherein t%ag surround contains hairs or hair like
structures (46). 11. An insect trap (10) as claimed in claim 4 wherein the surround comprises
the insect retention surface (18). 512.An insect trap (10) as claimed in claim 11 wherein the
insect retention surface is an adhesive. 13. An insect trap (10) as claimed in any of the
preceding claims in which the chemical means generates a surface temperature of about 25C
for a time perioQ%!ﬂ@ent to attract the biting insects thereto 1014. An insect trap (10) as
claimed in claim 13 wherein the time period is for at least 8 hours. 15. An insect trap (10) as
claimed in any of the preitegridrarliy ivaBlchiniesgrsalupaiscisrighsatet aaamowlis
generated for a time padQbsfiséant to attract the biting insects thereto. 1516.An insect trap
(10) as claimed in any of the preceding claims comprising an auxiliary means (30) for

generating water vapour,,17, AqeiRRafHiEdmE1Ab P RaTBRCIAbe RO PIRSERIRg ElimS

wherein the insect retention surface is arranged in a non-planar manner. 18.An insect trap
(10) as clammed in claim 17 eREifihe insect retention 20surface (18) is provided within
pores (40), channels or openings or hair like structures (46). 19.An insect trap (10) as claimed
in claim 17 or 18 whereirPthd Reaes RfiteAnerALNgrEes 13BOHUE e femical means. 20.A
method of monitoring or trapping biting insects wherein the method 25 uses a chemical
means, which on activation geHsegbetantivadudatafitbivater vapour to attract insects to an
insect trap where they are caught on an insect retention surface.

2. Aninsect trap (10) as claimed in claim 1 wherein the chemical means

comprises a semi-permeable membrane.

10 3. Aninsect trap as claimed in claims 1 or 2 wherein the trap is packaged in
an oxygen free environment prior to activation.

4. Aninsect trap (10) as claimed in any of the preceding claims further
comprising a microclimate enhancing surround (20) disposed about the

chemical means.

15 5. Aninsect trap (10) as claimed in any of claims 1-3 wherein the housing
comprises a base and / or cover.

6. Aninsect trap (10) as claimed in claim 4 wherein the surround acts as an
insulator.

7. Aninsect trap (10) as claimed in any of the previous claims wherein the
20 surround acts to control humidity.

8. Aninsect trap (10) as claimed in any of the previous claims wherein the

surround acts as an insect hiding place.

9. Aninsect trap (10) as claimed in claim 4 wherein the surround contains
pores, channels or openings (40).
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10. An insect trap (10) as claimed in claim 4 wherein the surround contains

hairs or hair like structures (46).

11. An insect trap (10) as claimed in claim 4 wherein the surround comprises

the insect retention surface (18).

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

surface is an adhesive.

13.An insect trap (10) as claimed in any of the preceding claims in which the
chemical means generates a surface temperature of about 25°C for a
time period sufficient to attract the biting insects thereto.

14. An insect trap (10) as claimed in claim 13 wherein the time period is for

at least 8 hours.

15. 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
sufficient to attract the biting insects thereto.

16. An insect trap (10) as claimed in any of the preceding claims comprising

an auxiliary means (30) for generating water vapour.

17. An insect trap (10) as claimed in any of the preceding claims wherein the

insect retention surface is arranged in a non-planar manner.

18. An insect trap (10) as claimed in claim 17 wherein the insect retention
surface (18) is provided within pores (40), channels or openings or hair

like structures (46).

19. An insect trap (10) as claimed in claim 17 or 18 wherein the insect

retention surface surrounds the chemical means.

20. A method of monitoring or trapping biting insects wherein the method
uses a chemical means, which on activation generates infrared heat and
water vapour to attract insects to an insect trap where they are caught on

an insect retention surface.





