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 Oﬁf&%ﬂ@uﬁﬁﬁﬂmmgéﬂm them to readily hide in cracks and crevices.

10
There are two main species of bedbugs:

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,



Female bed bugs lay from one to twelve eggs per day, which are deposited on 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 tempetature and takes about 21 days at 30C to 120

days at 18C. The nymphal period is greatly prolonged when 10 food is scarce. The a ulhs' lifespan
may be as muchandiaboat SidemdaAAEesy longTBainat sbansenabiRsthers1a 2 WEdveen

feeds. Bed bugs grefast fasiddgsects that are nocturnal blood-feeders using a barbed spike to
penetrate the skin by repeatedly hammering at the surface. Nymphs may become engorged with blood

within three minutes, whereas a full- 15 grown ped bug usually fe f f] £m s. They

then cr_awl away F@B‘ﬁ'ﬁiﬁ’@dﬁé@é lavd t%%%gg?t%%ﬁ%q%gglr rff;éa? t\gﬁfﬁg %%4%%?%%%%@& Bed

bugs”hlde dur{n%@{gd?ﬁmd@sbpijntaraekssmsctequae'reefegge,msﬁ@@%ﬁwﬁvxef. They

usually occut in fairly close proximity.,to : egfigtances.
tance é)og% Dl e ;@&%@Hﬁm%mﬁh SRV dayss

Bed bugs iniﬁallysé’ n IN"'seams, an esses, later spreadins to crevices in the

bedstead. In heanjnphiecartivnmediajelyhegiajoiaashy Reyigqie bigadmaalinREBER They may
hide in window and o aBRs0 A M RexesulieBerrelseschanalarifyarter fvambuleler the
-t

tack board of wall-to-wall carpeting. Bed bugs often craw| upwayds to hide in pictures, | gings,
curtain pleats, ZEQ@Y%'QHEI?WQNBQW‘%@Q%@W%Iﬁﬁgﬁ%ﬁﬁ%m%r 'rgl%agac#ﬁ%?g %Il%hrﬁgﬁy

different insect traagsbORDIRATLE iy apt a1ty Theatybihaipericd isruready paolgpgeriwben design.

A bed bug monitor trap is disclosed in 20070044372, ' jwbﬁg]g%'m
discloses a PapdPRAdEHEREBm Mr?gyg‘ﬁgo(ﬁ%ﬁg?gﬁgie%:famgﬁ giue board, configured to
immobilise insectreknimhridatadide to shevivedgos 12 Banthebebweesfe8ds: In a second embodiment
there is disclosed a trapping device comprising a base and a lid covering the base defining a trap

nteior, a heatingdgyice, PLGy A iAGIUR i 46 AEERRHA BlstEroBRrslacngiain the ap
alle

interior. 5 The de escription describes different attractant mechanjsms ipcludi'r_}g: Pheromones;
Food attractantsbarbed spike to penetrate the skin by 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. 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



Tactile cues; and 10 Olfactory attractants. Whist under each heading a wide variety of options are
considered, the application does not teach any benefit in making particular selections. 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 fqy attracting and killing 25 mosquitoes and other
similar insects. It teaches using heat and moisture as attractants. The apparatus comprises a heating
coil which generifestmagated laes easecend smbedimant sherecisdisriaspdlaRRING WO 00/03594

and WO 9/35998 hoth BhhiGherisplase dnaes ik UArs e bl miming bl appraisnes which
simulate the breathing and body heat from animals. Both use heat genergting elemen d a supply
of liquid. 4 SE m&IgﬁiQﬁsm@‘é@%WWi%%ébﬁgﬁ%%%”tiﬂgggwgtép%ﬁﬁ%@'ﬁvfgea‘ﬁ@@f'?nsects. It
is an aim of the SRt imgigion to provide a simple effective trap for small 5 biting insects which
does not have the disadvantages associated with the traps described, namely the provision of water in
liquid form a@hd an electrical source for heating. A separate and independent aim was to develop a
purpose made cipanirghiledidpecriptios ieseritksatiffergahatizaitgridaechmiRmslipdudiegited
moisture. In this regargP ommercially available head pads, for use as e.g. hand 10 warmers, have not
been designed to g&n rg'@%?gﬁ\s/apour as well as heat. PRESENT INVENTION According to a first
aspect of the preseant iFeeatigtiralctantss provided an insect 15 trap (10), which mimics certain
characteristics of a mammal, and c_:omé)rises: 0 a housing comprising a base (22) and a cover (24)
containing a heat rﬁeﬁ c@%fuﬁﬁic%nls capable of generating an infrared heat source (14);

10 o Olfactory 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.



a means of generating water vapour (16); and 20 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 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 genSB G547 alsa discisgsianinseri ting whiehutilisas watarand et se ata@stidity
above ambient aﬁgé jcally greater than 50% for a period sufficient to attract and trap insects. Such a
period is preferably at least 8 hours. 5 In one embodiment the effective operational period is increased
by first generating an effective temperature and then, as the temperature drops, increasing the relative

humidity. 10 Prefgrslly #in epaiiticadrtidsetom totpropidinacinpibtbffective Tiap fpestirajimay be a

large elongate opening or it may.comprise g plurality of. s LLr. rly
disposed aréund%@%%ﬁﬁ%?e‘?’.xﬁvedéﬁ)%%ﬁ'gﬁﬁ gﬁign%s({rﬁé%?gﬁga(ﬁ% o%%aé?%rﬁhﬁagnﬁggﬁr gaps
which are of a sizeseridahamehethesprisiooratwateniafiquidferaiand @ giBekieab sOHIES maller 15
openings are dispgsed ReMvReR sk AUpUiRIEHH i W B ot kisaund the

0

perimeter of the base. AcCording to a second aspect of the present invention there is roviaeda
packaged chemichemicalheat pad; ﬂ)?%ﬂ@ﬁ’ﬁi@%ttﬂaﬁ'ﬁfﬁt}%Hﬁﬁ?ﬁﬁ&.‘t%‘%ﬁ}'&?ﬂ%ﬁﬁ otective
packaging (110) MWW@%BW&QH&%M&%W&G&I foraisgogdscenhimed. a

semi-permeable membrane (130); filled wyit
P 10 warmers, ha\(/e ngf been eglgned to generate water vapour as well as heat.

PRESENT INVENTION

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.



chemicals (140), which on activation by oxygen, following the removal of the protective packaging
(110), cause both heat, including infrared 25heat, 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
40C and 20C and the relative humidity is maintained at a level at least 10% higher than the prevailing
humidity. 30 Indeed, the relative humidity may be mainiained at a level at least 20%, through 30% or
more than the prevailing humidity. Preferably the relative humidity is greater than 50%, more
'preferably greatEfféuivedperitianishazbiaved bpgenesmting b raainaipag %tﬁmé‘gl%?feast 8

hours, more preigaRhy,aieaRbboHR Kk Rl A0 Bribii: 2hd gypieally gretEirthain

embodiment the Chemicals comprise: Iron powder; activated 5 carbon, sodium.chloride nc}) source
of water which nﬁ)}%ffﬂf@@ﬁﬁi&é,%@%Gﬁﬂ'ampdf%mtgﬁéﬁé’%ﬂﬂ%& STEIRI&EWin
however apprecigtfthalgotegrshemicals can be used to achieve the defined performance
characteristics - an exothermic reaction generating the release of heat and sufficient water vapour for
the given tiffe and purpose. 10 Preferably, the packaged chemical heat pad comprises, by weight, at
least 21% of a spyEiffarpodiraingheatedtiveoperationalipeniad ibinerearpibyrathydrated salt
wherein the water is "baund” a rQf cr [zatian. @ﬁm prise, by weight,
at least 30% anc?ﬁgq{ﬂﬁaggg %&%ﬁﬁ%’%ﬁ%ﬁ%ﬂt@hﬁéﬁgﬁcm heat £§ g’i?gﬁd, on activation,
generate both efferiasig the celative Avnidit¥sture. 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 20 dissipated, and

moisture generated, graphically resembled two intersecting sine waves, substaatiall Jlystrated with
reference t80Fig Reaferably thmgrening ftsads ar B?Wé%?éﬁm#éﬁii%et rgPe??shgrge?jgﬂaan insect

trap (10), which Fipige gaEAje Eltrgats Gpeninglar nataynconapTise ity obemaleat means (12); o

a means of generating water vapour (16); and o,an insec i 1 TheRAiagderized in that
said heat mean%'@ﬁéﬁﬁ@é’l‘?@é%&r g’ﬁ%ﬁ‘\’/\'/ e%sggctlé\/%%wﬁdﬂ,tl@ ch%a le of generating both: 30 an

infrared heat sowsenidi may take the form of pores, channels or gaps which are of a size which
allow the insects 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%.



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 mammal and offers a
number of benefits over and above a traditional housing. 5 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 ay partially or completely enclose or envelop
the heat means. The preferred chemical heat means comprises chemicals which on activation will

undergo an exotTaeuperstinipspgeriepréferablyiotieast-8 hovss meserrafesadiatieast 44nammal and
will additionally q%lﬁga;ﬁcyv@gg gggféglpw@igggmgyﬁo%[ocal environment. The heat means ideally
at

generates a surface temperattre of about 25C 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 lopagptbfRet Ahibodiheitantishoaiiineshipede tron PowdenEstivatednclude an
infrared heat. 20 The applicant has found that it is particularly desirable tq us emical heat
means one \ﬁhicﬁ%ﬂﬁbﬁé’é’y@s@iﬂ- A B|8%%8,%8fa“r’§%¥] ﬁc'%ﬁt@é%’%#e%%@@%ﬂ?%h in addition to
generating heat gsnerdtaswteensficrystallipatiore I be skilled shearist willhewgNer aprIRESapour and
thereby humidify the trap 25 envir T ks JOfheR eRdhHaABEMics a mammal's
skin and the areéﬁ?ﬁr?@%a%é@ﬁgt?ﬁ%%g tﬁ%ﬁ%ﬁ%@éﬂ%ﬁéﬁumidiﬁeg Preferably, a microclimate
enhancing surroshdracteristicsoven exatbenrtieeardiongenpeting thafelease t2n surround

may comprise agmgg,ﬁtwgg;@mpwm@g@&pﬁ% aharpigisoseother openings or hair like

structures (of a size sufficient 30 to provide access to the insects to be trapped). In either case the
surround cdf provide an insulating function, control humidity, provide an insect hiding place and allow
infra red radiatiop/sriiatsyitkerpseraged dhemicatheat dathearoprizessioy weighbtgtieastidnfrared)
and humidity has peen foungd by experiment (o ' r fici ta aERh R0 Biting insects. The
simplicity of the 85@88%%% g%h%g&n(ﬂ%%%éggeﬁ% 8cﬂa lgléﬁ écl)@tg gffect%/ely E_;ro'duced. The
avoidance of liquigdeatest saittivhéneinidiigiwvgtes iscbaunds eawatptafcoystalizatiens The-saurce
blood-sucking ingegis, BavE SRGHRENSYWSIGHE LGS Ses e raas b ed s0%arthe. sl are
used by them to%%gr;r;% In oni%%ﬁosté.%gepeﬂé\dihg on the surround material chosen, it is also possible
to provide 45  weight.

The chemical heat pad shouid, on activation, 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

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.



10 degree of insulation, thus prolonging the effective operational time of the trap. The material can
also provide surface characteristics which can be used to attract the biting insects i.e. a rough surface.
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

particularl favoyed gibodyaRbAAHBRPS'FitRbeimath 8akansiRg e ireina Isempoeedubauls a

surface facing the chemical heat means. In such circumstances the casi a co¥n rise"al sandwich
in which an innethedgag padnibreNase \Fﬂﬂﬁ%@ﬁé@”é‘%&?ﬂﬂ%ﬁ@f@giﬂ%ﬁﬁaﬁn ICR an
embodiment the QuiemaRSIRE sSSP Ramibehandinskarcovengntiabevts avtaditidpalioueitigtely 25
visible, but can be viewed by for example removing the outer shell. Variations on the theme will be

apparent to®ne skilled in the art. The various aspects of the invention will be described further, by way
of example, withrrifsiebig thelvovelmeénbépis emdadtamingidatingynrteriab sych agig 2 is a graph

(2.1) shoving (e Ghatne b S2ie SURIRU 0l gNBiFe dealysenBdalALinescayin vih tme

Fig 3 is a graph change In core temperature and surface 5 temperature of a
chemical heat mesndefsdivmganchiezakaidgdh time in the absence of a semi-permeable membrane;
Fig 4 is a graph (2.3) showing the change in core temperature and surface temperature of a chemical

heat means following activation with time when the 10 chemical heat m an@""ﬁ%ﬁ'ﬁ?géjn@ a small,
virtually airight Thecuseud say.partiallyigr-cpmplstely eacloss &H&R}}f?g% Ehange IR surface

temperature and humidity of a chemical heat means following activation with time in the absence of an
added means of_increasin B: idity: Fig 6 is W&%% ra?ﬁmtgﬁ shansRinanre
temperature, sufFQ@epf?Fﬁf?g éﬂ%ﬁﬁﬂﬁﬁﬁﬁ&l‘&go acgﬁ.@mma g}%t means following activation with time
in the presence ahdargddacexathesit ireactiongehearating setiicignt heatdiagkding afrafshitg
com para_tlvely thrg‘a1 isqg%cr% éﬁiﬁfﬁ@ﬁwm%&%ﬁ% égﬁem@%@mﬁaw hufridifyiagthexploded
perspective view orada pack” kit according to one asIPect of the |nvent|1?n;
15 local environment. The heat means ideally generates a suriace 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.



Fig 9 is a perspective view of a further trap embodiment; Fig 10a is an illustration of an

em_bodiment of trap with a porous surround which is partially impregnated with adhesive; 10 Fig
lla |Ilgstrates a variation of trap in which the surround takes the form of a brush like struc’ture' Fig
11b illustrates a variation of a trap in which a brush-like structure 5 completely envelops the ’heat
means; Fig 12 illustrates a best mode variation in which the trap comprises a brush-like base

whi_ch in combinatio_n with an insulating cover member Creates a "broken focus gap" about the traps
Serl.rnete(rl\;/I 1K01 M‘i‘(ﬁ'e@mbmmmqfibeﬂtaﬁmludinggiuff@ﬁﬂﬁ)aamﬂmgﬁﬁi‘w@@%ﬁﬁﬁ@ ovah R¥ifferent
evices (ML, éﬂii% RSPSRINAAAY SRRt APAciAG DIRiRARISLIS. WhisBimgliéde of the
device of Fig 12; éé’gﬂ aisa tgmperatuye./@humidity graph #ggthe evjce of Fi 12@% Wead pad
(Example 4) accthe|ﬂng@€tmeﬁﬂ%ﬁtﬁfiﬁ%e'sms?%eltﬂ?i@tg%ﬁ%%ﬁjﬁcﬂﬁ Vﬁﬁﬁafﬁ’ e

device of Fig 12 withqamsiobaigavvaes 45t plenidifyirgredarctiiscalsmadvantagebas. ED
DESCRIPTION Example 1 25 In this example, the principle of creating a simple, cost effective trap

which mimic a small mammal was evaluated using a simple prototype device as described with

reference to Fig fh ﬂiiga@ga&dgdlb@)j_—sunhmgfémadwbamqmiﬁa&#ngmm&séh%t &Hdver (24). An
insect retention ?Jé%i'}(fl% § grrﬁ)#i %ssg 1 e g B&Q@Hﬁg%mé’\mi@ﬁ igheisResed on the base,

and two trays (26; : fange ve the insect reténtion 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 suPRSULBHGhY H e BEFOErd Matfial chosen, itis also possible to provide a
10 degree of insulation, thus prolonging the effective operational time of the trap.

The material can also provide surface characteristics which can be used to

attract the biting insects i.e. a rough surface.

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;



The heating means used was a chemical heating means in the form of a 34 g '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 autgmatically activates once the outer sachet is
opened as 10 atmospheric oxygen enters the sachet thtough the semi permeable membrane and
reacts with the virgin irgiydasiswvaigdps (2t showidgdthenchangacinvrargirtemeeaiuit it ure.
The oxygen oxidises the. iron.and t '&% roe §sEeby generating 15 heat. The sodium
chloride acts as %ﬁgﬁéﬁ?lsﬁ F\rgegﬁneg éﬁ%ﬁﬁg starts, f?g‘aﬁ?gﬁgmed and the reaction continues until
all the iron is converted. Under normal circumstances, the reaction of the unpackaged formulation is
quite fast and high tempgraliy he 2§ kikRmMiNtASbRENGR I ttre teraptTatiel asidrsoifaceer
materials such as charcoal and zeolite controls and slows rate of 20 ti 10g; ds
suitable for fhe reapaEiRIRIRHiGn PWHﬂﬁaﬂJr%gght'HEaéfﬁ. fﬁkﬁ’e“fm c?)‘/;%s' éﬁgﬁtig@ﬁaﬁn@ltté@%ﬁvmer
vapour followingJpaaties. d? ackasins threabiki mernbaasemi-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 Fi§eRida grapbpa-3)sheudogtbeshanandnroseiemperaiueanc: nd
water evaporatir{%;{é) S0 %P 4 AhieACRER IR SO IR aotivatidnokithe trméuloen dbelite and

sodium chloride.’Tn tise the bag was activated and placed on the Fer d t{;ﬁﬁéZ@ .‘Ifs?ﬁgig?;zal
humidity wé@ deshetnisalheat FarrsoyasRIaeddn Bﬁm%"fi&f"t‘r%gy@‘éﬂgq &GOt pe teat device
was used to evaluate the effectiveness of using a chemical heat means as an attractant to bed bugs.

The chemical heat means was selected pecause it did not reauire elect(i r wepdor
operation 5 and becaugﬁt%&@rgféa?bsgh“h a??\ﬁ]‘gfﬂgir}]%ﬁrﬁaagrﬁ htgg% @%‘r&%rﬁ?ﬁ?ﬁﬁathermal

imaging camerahanfiditpief aapenical heaertesns falowirphastivatioappibite i dhee S
combination of a(t) ggtgg?egon%iagg gﬁxg}gggﬁﬁgma@ple, cheap and effective biting insect trap.
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;



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 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 healthy, hungry
female common bedbugs (Cimex lectularius) into a Pem 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, sBiguidadiustrates, aveniation pfdse iawhishtesuround RemiPedBBkimately
36 cm x 25 cm Xo%%% Rlﬁfgm%a[ﬁgared monitor in the centre of the arena and place the tank in a
dark room or alternatlve?y 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 experimergjgapimqistates it aariation refl sticteapninnithicinlee rash-Bke sfudtare drive
with the video camera se} ata h%jaegéof (ﬁ%%{oximra%ely 30 cm above 13 the test arena. The whole
arena shoul@ be SAMRIFIENSIVE Q <HE Beg1ns the camera should be activated to record for a
24 hour period. Reviewing the activity will be achieved by ‘fast forwarding' to study the 5 movement, if

any, of the test insectan'll'%l?(;ef ﬁeﬁmé?r%?é}.bf 5%g?fﬁﬁ%@§,gﬂafib{rph§%i9ﬁﬁe tripecOmsiiveenawas

conducted against a co as per the protocol. It was carried out in a dark room. Tem%er ture and

relative humiditybiusindikacbasaimiich jferembinasion Mtk aB-nsetating coxsrMEmBasE Si53%ssS 7,
respectively. Twaiy arerstay g dsbir i rhes grineste released onto folded paper and

10
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).



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 15 means was activated. Observations were
mao_le 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. 20 Observation on the number of
bed bugs attracted to the prototype device were made af hourly interval up to six hours and then again
at 12 hours after introducing the prototype device into the testing arena. Observations on the number
of bed bugs caught on the glue board were made only at the interval of 25 three hours to avoid

frequent disturbapce faIHRPHEMIBsdl WERS EhérfcalMasaling 3nkaddialeve forablsf &:3avaluation of

efficacy of prototype device against Commoréfged bug Citnex lectularius Fre [
| guency of observations
(hours) TreatmertiehRadhEmaRCHERS Y ﬁP&P( Bt heat and moisture) No. attracted Per

cent attracted No. caught % caught
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).
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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
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.

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

The protocol was as follows:

Activate the pad when ready to begin the test. Once the heat pad has been
opened it will produce heat for approximately 8 hours. -

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

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

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

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

Maintain the test area at ambient temperature and humidity.

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

The experiment was monitored with an infra red video monitor linked to a suitable
hard drive with the video camera set at a height of approximately 30 cm above
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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:



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

G

Tabte 1: Evaluatioﬁ of efficacy of prototype device against Common bed bug Cimex lectularius

4!

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




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 wasAindertaken to gain a fuller understanding of the complexities of the chemical reaction.

Earlier trials h show h q,rg@dt@g RPI ifarmtl dlqerbmetlgn A
el téédﬁa*&t@a‘%%%w ik

reading taken oh ﬁté’sur ace

t ifi tl th th
reaction. Typicaéyneafpurabesobbad Hugssaugit (5@2 H%%%%%w‘tﬁs \k/ﬁ?eﬁére in tehe

core, using a prale I GER g@gtgﬁrmtaggtemmgrmfvétqd)caﬁa(humaﬂ&rvmﬂl@bl, depending on
the conditions of the test. 20 The objective of the applicant was to generate a trap which relatively

closely simBlates a mammal in terms of a number of parameters. The normal internal bod
temperature of wmnmo@mae ahe itapabiliyeatmpehericalsheaiuneans 48 GRARN gﬁ&ﬁa

understanding t} ahe&t f0|: h?em atggl Qéﬁb%ﬁgtgent&ﬁ gﬁ&hpgegﬁ@ FRaApAsAdte period

anlrrportantlact | Feactio uctive, the surface re d|r| IS conve t'Vee?é'd the
applicant obserand thet a’drhtyeto igeneratarivalar YAROMAr88Ss HoMIBEraRs RSB ME in the 30

effectiveness of IN5S¢46APUKE these are described in Example 2 below:
10
Example 2

The first part.of the expenment was undertaken to gain a fuller understanding of
the complexities of the chemlcal reactnon ‘Earlier trials had shown that the

15 location of temperature readlng pornts vaned significantly. A reading taken on the
surface of the reaction sachet 1s signifi cantly less than one taken inside the
reaction. Typically, temperatures of-about 25°C can be achieved on the surface.
When taken in the core, using a‘probe thermometer, a constant temperature of
up to 55°C is often recorded;fri_'_epending on the conditions of the test.

N The objective of the applicarit- was to. generate a trap which relatrvely closely
simulates a mammal in terms-of.a. number of parameters The normal internal
body temperature-of a rat’ ls:.-abput 38°C and its surface temperature is about
26°C. I

25

Identifying and understandlng the heat forms generated by the chemical heat
means was considered: an: |mportant factor srnce the internal reaction is
conductlve the surface readmg is: convectrve ‘and the applicant observed that
infra red is also. emltted Thrs |n _,ared was consrdered to play a role in the

30 effectiveness of insect. capture

The following tests were.,und’_er'-ta'ken':- :



The following tests were undertaken: 16 Test 2.1 A 'Hot Pad' as obtained from SJC Corn, Korea was
removed from the protective outer pack to initiate the chemical reaction. A probe thermometer was
carefully 5 pushed into the pad to measure core temperature. A second thermometer was placed on
top of the pad to record the surface temperature. The test assembly was placed in a still air
environment and readings were taken every hour. A1 can be seen from Fig 2, (graph 2.1) the
maximum core temperature of 53C 10 was reached a%er 1-2 hours and the temperature was still
around 30C aftqe8tmars, and infact this temperature was maintained after 24 hours. 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 IOmm. There was 15 no chang; in the weight of the sachet at the end a the

trial. It could beAHHbptRati@re ebtainedfiREHG ComgERrRANasrENaYed, SRR IS PHRIEFHS 20 An

examination of {g-heatRYARHISS Bhd eheRnEaIcReNBM Aoty thentidmeemivas warstally membrane
was investigated. The same conditions as in test 2.1 were[?zﬁ{)lie@gexceqt w this CasE gg’nembrane
0 h

was opene8l anBusheddnte e RaAID MPASUREOR GARS F&RA te%"r%%ﬁ‘aperégto resemble

the dimensions4¢a i giprbPRe pedtoTésord trefsunfaBetenigerpture2 T hadess assrmilvn core
temperature of 80C was reached after 30 minutes ﬂﬂf’ SRS faghed 48C after 30
minutes. After f@%%&ﬁ%@ 3 %%llrl %%\arg{moné%%% anJ %&?’Jﬁ :%%??r%%l to amggb?'eérf{r These two tests (2.1

and 2.2) demonstrate the significance of the semi- 30 permeable membrane in controlling the rate of

reaction which rgli inqr ) iRitiateythes I j gh@ﬁm v LA FITGLS were
aimed at estab |s%%gﬂﬁ%%ﬁ?ﬁ@?@%gﬁgﬁggtg'rz)‘ctz)%Iﬁga‘\*/%am]%r reactio % %%3 gwas
assumed #at imngmase@fégﬁabl&?dmﬁméfﬁs&%ﬂ&&éa&‘fﬁa}?{m%ﬁéﬁ'ﬁ&ﬁgm’g? e(]g t&h&tion of this
and tomonitor V& Rkl IS o taascpatine weaatiaintiiwedaters@4ohmead. 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 conditions were the,same as for test 1. ) _
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.



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 surface temperature 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 was not essentially "closed" such that the heneficial infra red heat source was 20 shielded
and entry of air to the heat means was limited. The design shouldé)re?%agg&ee%%épat (1)
bed bugs can eFaily mexteseridscofitastsnwers aimed a’(?fﬁﬁﬂlﬁp&pﬁ &EARRSIBNS are not cut out by a
closed housing; and 25 g‘ Icle ikl a b#e available to the heat means to allow the chemical
reaction to prog?%([‘é.iso.rsl'éés’3 @ﬁ scﬁ%ﬂotﬁjge)i%%gg{grmine whether it was possible to increase the humidity
beyond the levels achieved using water vapour generated from a standard "hot pad" a test was
undertaken to ey isly the amount of water vapour (as humidity) that the "hot pad" would produce
when activated without the presence of -extra water. 18 As per test 1, the "hot pad" was removed from
its protectiv® wrapper to initiate the chemical reaction. A probe thermometer was %Iglced ilnside the
sachet to recorqftl?&@a&ma_amitmgma&m@@twﬁmﬁb%ﬁﬂt&ﬁ‘%!%&ﬁ O bling head
was placed directly on the surface of the s¢ ich-to reaprdiing affedethisl ok atarendhe humidity.
As. can be seer'PHEIR%s '@?&}S‘ﬁ‘ﬁ%ﬂ'}; ﬁgﬂﬁ%ﬁégﬁa to ambie t’aé P rl% e lbiscnot known if
this is optimum t@aﬁtrmtthediamwmpla@%dt@sﬁrfgﬂ?@ﬁ&'ﬁt,%Yrﬁglk‘ﬁ%th t'%r% P %n' an attempt to raise
the relative humid(iatg Sei raf {q‘py)gggm%m{_@gﬁpwbmmaeshpmrg@am pad" was
placed between o pleces of foam rubber (moistened with Zpéz‘{ fgs jter (10g per strip).) measuring
80mm x 5aimim xcotbun). The tesheonefionsswRIR g SATRF JRnan e\f\e/ls'tic band and placed in the 15
test chamber. A.probe thermometer was placed inside the sandwich to record the core temperature
and a Pico hygrothermometer with-a maodifie pli ad, \necshilirreithed 86Guardce of the
sandwich to recé¢i¢aB E‘,’(t%?ﬁﬁl'%%E&ﬁ?gﬁa%ﬁﬁg%%gqgma hed 26°C

this was maintained for about.8 hours. The surface temperature reached 20

and was maintained for about 8 hours. Placing the. pad'in an enclosed space

15 slows the reaction..

In view of'this.resulvt;?.'and'-the obée"rvatio;n-'.that‘ bed bugs :.are aple 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.-fayailav‘t?ile tp the he:at?:- mgans to allow the

chemical reaction to progress, . .

Test 2.4

umidity beyond the

30 In order to-determine-whether ;itz=wa's:;'possible to increase the h
- ' “hot pad” a test

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.



20 As can be seen in Fig 6 (graph 2.4.2), the core temperature rose to 42C after 2 hours and dropped
to 21C 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 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 26C. The humidity figure' was unknown, so a 30 comparative reading

for a human was Asker tmshd, 2Hey thotipadh wae renied e its BIBRANSWIRRREHE BURIG period. As

can be seen in Fig 7 éﬁ%ﬁﬁ@a@r@g&mrﬂ Préb@{ﬁ%ﬁﬁme?éﬁﬁwmmweqhéiaenmmgreater than
40% relative 19 humidity, increasing in 10% amounts througgh 50%, 60%, 70% an%i%gg/o to greater

! AL
than 90%. Testsacerd thesewnianpsmivrednrs alJeRRyFaemRmElsi M y%r'? e market. 5 One
such device, the %Wﬁ{@ﬁéf&k&@%f%&ﬁakmivmmmemmmmmmm and

performs similarly. Conclusions 10 The r ﬁults, these tests, together with the entomological studies
undertaken, ﬁemmtﬁﬁﬁ[’%@mﬁﬁfﬁ HIYA¥ans which emits both water vapour and infrared heat
can be used as an effective attractant in the design of a simple biting insect trap. 15 By designing and

optimising a substantially open sur I CAMrash ?Hmﬂ ;ia}ypgl efnbistiagtiepBout the heat
means it is possi %'farhgﬁigeg"a"t‘rffﬁv%?\(é%ﬁﬁgé@é%ﬁg% "mimics a m'an?(rshal"'i nuymber af key

characteristics whintrs.dt isratdevowm thie s optimunytaAtarbrRAPUSS f?\vﬁrgﬁﬁgl%%w rf?fgp could
take the form as “Igﬁﬁﬁ‘g%lﬁdﬁl&S 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) providéd@®on a base (26). A cover (24) which is "open" can then be placed over the base which in
the example illusjpigfifidmisen Paiss RO rsHR) Hifmidity geverdey) by desithaiPad afsithér into the
trap and infrared heat to exjt, If additional, h »qu}it iS._requi Ia%&i‘ﬂéﬁpééﬁ% e bebIMNG
means could be YAERY %ﬁﬁﬁ?ﬁ e0oshi yeof ﬁgi%%%i heat means. i

rubber (moistened with-20g of water, (10g per strip) ) measuring 80mm x 50mm x |

10mm. 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 hygrothermometer with a modified-sampling head
was placed directly on the surface of the sandwich to record the external

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



30 Such a trap could be a single use, disposable, device or alternatively refills of e.g. a glue board (18)
and a chemical heat means (12) could be provided. 20 The mode of operation would be to remove the
chemical heat means (12) from its package, place it in the middle of 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 upside down, if required)
and the protective cover (24) placed on top, without mgking contact 5 with the pad. The trap would
then be placed in the area to be monitored, preferably to be active overnight. The following day the
traps can be renhaverdifgy imapasinginviheve apoumnts MQ@Q@Z@Q%&ﬁQ?@W@&G\@B‘*@Q/(@\XPthe sticky
board. 10 Any nuI[nb ér%g?‘eg%e)‘{ices could be placed in a room. It is possible that regular trapping in
the same area cOUId CauSe population depletion and thus the trap could become an effective method
of control. 15 After use for monitoring or trapping, the device may be safely disposed of in the normal

waste as there argdio e NEHTEHIRUETOMGPRE BitotAlaMIaSystems gugeftiion theanarkelirated

with reference to Figs 9 to 12. 20 Referring ta Fig 9 therge.is disclo ' »£10) comprising a
surround (268) wiRRg BUchdeviEey H&g{\g??ﬂlﬁ&g?%‘ﬁf%gg%@%ﬂ%%%@?ﬁ gil:r)]]féelred plastic and is
consequently a sHeaimIHANY thedHbtsRadtars fedorasisindaniyged (34) and it's innermost surfaces
(36) are shaped to provide a recess (38) which will support a chemical heat means or pad (12). The
whole of the innermost surfaces 25 are coated with an adhesive (18) which can be used to stick the

heat pad (18) toGenthysiorsprovide 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). i open
substrate wiGich fie/resulbsafipreetests d@%ﬁ?ﬁréﬁﬁ&ﬁ%egf%‘?h@%% (‘E)%fé&s'tglg ,ruvﬁ‘t%? %%%é,’ channels

or openings (40)4ahishsirataiflgtenenamitaiiest iheansayhics smitsdiathewateroreregy.ande 21

substrate could be moulded to accommaodate theheat all 8HA% little like
animal fur/ hair ifnfrRfed Bﬁﬂ’i&@g gﬁ UFRA 8% A0S f@a/ |¥I§%qé%£sﬂ g@ |?Féi)ea %ggp eemitted rom the

chemical heat mgiing. insectdeap.micro environment which assists maintain a high humidity, provide an
attractive surface

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.



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 planar surface 10 on which a heat means may
traditionally be placed. 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. 15 As the insects seek to get closer to the attractants they will enter
through the holegéOhedd biopenativappeuldrbéto aemevedhe shemiral fieat sapanil 1ALRNice will not

be covered in unsightl d.ipsec i IRUBEE Mleiranssideonadigioesditons. It is
proposed that, prﬁe r%lél() %S%ﬂg %ﬁr?ﬁé&gﬁg ggﬁﬁﬁd@% air tig%?;(;; : Sugﬁeeat?a uld be

packed, as a whitithe pacwayis stisk pRakling-hetmpR iR beEsAd 3a R AYHBRERSHR IMING starts.

The trap may be usedaf adBIREretcdtive B6VBP(2A] pritied oR teir alifyabrsakiag amniadoloured to
contrast with the insect to be captured. White or yellow will enable easy examination of'trapped

insects. 30 Fﬁgurlé‘j.ﬂlléhﬁrf??ﬂ’o 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 constrycti Ik . f AT KIV$S B With
reference to poroﬁ%‘gﬁ@?ewglléﬁ%ﬂ e%%%s%% é ﬁi%ngﬁgf%%ﬁgégﬁgﬁﬁﬁgn, and if the hairs
are quite stiff, theacliteroserhigbtwiihe fellewingdaydag tiapscanhasamavedAar BFRA5U8 18) can be

incorporated inteqiperlie YA B8y BR k) Baib RNRS s iaarthd dfie Brmiround (20). Further

testing has led to furthel development of the product, such that the best mode is embodied-by the trap
illustrated iM®ig 12. 10 Referring to Fig lathe insect trap (10) comprises a base (22) and a cover (24)
which sits over t%?w&mfhﬁéwmm GiSplatzidid thbasdtdspossiblecthatiregelapenings

(49) (See Fig,13a-c) defining .what is termed hereafter y ¢ ieh heat
(including infrareFRERAHL t%@%ﬁx@%eﬂlg%g’g- oY ?ae\;gﬁn@%ﬁ% ﬁéﬁﬁ%@é@%ﬁg\%@e of this

focus gap, (and tbsukbbesontiaamefigctivistethechafgontsnature) 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 . ]
15  After use for monitoring or trappliong, &e 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



insect types, for example; fleas. 20 Thus, the substantially rectangular base (22) is:a plate like
structure comprising a plurality of raised supports (32), one at each corner which support the cover
such that it is positioned above:the base leaving an opening or small gap (50) at the base / cover
interface (52) having 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 25 around the whole-perimeter may be open around
substantially the whole of the perimeter (as in Fig 13a)?o1r broken, preferably in a regular manner, as
illustrated in Fig 3gy&yarsQisalipps (i60)ded tbragsahiinedate the) beahnad(22hARiE PRfic heat (and

moisture) signature (14'; 16" is emitted. Pre , [ gdiniicdriaibimieatiwaien
(contrast Fig 13bSHH8%f%?)a§@esﬁzkee gﬁﬁ%ﬁiﬁgg ?h@?(ll)\%ﬁg %Zﬁs also belieyed to he responsible

for ensuring the imgiglnsiikite trepheah emtedfisanthe chamisatieRi eanhLIYGRE EX5Wre period to
serve It attacting i aRplIRANEIGR AATReEmEROR Ayl pelisabltagtielufasec, h
aroun

i
like, projections e perimeter help maintain a micrpclimateand,th y additionally
serve as attrﬁctaquinm@rmﬁs-tdﬂﬂﬁ@g@ﬁr?ﬁb%lﬁ)ﬁ?@@%ﬁﬁ%‘fs@%gﬁ‘égﬁgeé%%unting of an
.appropriate capiieirasanentiHWhizhaheyea ided a chemical heat means 112). The ability.of the
chemical heat means to generate sufficient heat (including infra , red) and moisture for a sufficient

period is important. Comparative Example 3 ,. 10 and Example 4; together with figs 14a and 14b
demonstrate the wmwmmmomphMMamma@mlwﬁmm YAt Shcreasing
the presence of the Waterf?géanlesrﬁ'{g}ga%%%q ﬁ.ﬂa HE S dEMAE ROsSHpateRah e pRatize sedieel

controlled 'heat SRBMIDS: ja/con itions and the resulting trap performance was excellent-: 30 Thus,
Fig 14b showgs than shicinddentineearsrmaxiradiionali bedRlrge92006) is unable to generate an
effective humidity, whereas the improved chemical heat 24 pad (water content 25%) is able to

enerate significant humidity over a prolonged peri ti t =
k ] Furthermorz, by havfr)\g thegadhgglr\llgd(fg) gp\engw%r leth%uﬁaerﬁigs%‘éﬁrface

(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



Referring to Fig 14a it will be noted that, in contrast to Fig 14b a heat/ humidit [ b 16Y) 1
achleved whereby the operating life of the trap is effectiv%ly extended by first ﬁssinsﬁgﬁng:aerétllie %g s
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 temperatyye was between 22 10 and 28C and the

relative humidity was between 50 and 65% some 12-18 hours after initi
ation of th The benefits
gfc E:aat ajnd tr;]um tlollfﬁathé mmmmmum%m@ gefeseacsiio KoMoYR 58 ?performancle
ved with a tra g3 gq;b rHIRILDE dirscars
demonstrated by t'hgee’crgzj té%%amé%ﬂl e ene b gy

in thé further trials d bel T
per Fig 13a) and st éﬁé(ﬁ%@h‘i@mwﬂb@&)@ﬂw&n‘fg%gf gﬁ?o‘ﬂrs?g [I{ﬁ in tRP ?‘i)orayoi/gnfjafn
the field (both resjg! &a,l,%@qmmhﬁtaﬁ)emmed\éatmmn&l}w\dﬂaawi@rcﬁliﬁéﬁﬁure in the

projcess -of a:érac;l Hb?ﬁlﬁbu gs.Int gmse of the lab experiments two traps, with and without moisture
pads, 25 we pI ! Sﬁb'g'ii’é’e of a larger testing arena. Then about 60 pre-starved females
were released from a position equidistant from both the traps. The experiment was performed over five

days. In field mﬁ@éfﬁﬁ@%%k@&’ WIHIRHEFRISE ISR MBHE orREepreaLIbT dathphatite Bedteds with

a minimum dista etween. Again the trial was

performed over five days. 25 Higher
levels of bed bugmﬂdetsuemb@@dabﬁb@lﬁWBé‘!H%ﬁ??@ﬁ%lﬁ'Qrﬂﬁs (approx. 80-100 numbers cogunted in
30 min.) The results of the experiments are summarised in Table 2 below: 5 Table 2: Treatments

Number of bed bugs caught per trap. in different
10 Referrmg to%rg 12pthe mse[:thratS%l ac%%'ar'né:éS'Q Hé% ](22) and a cover (24)

whrch sits over the base such that the penmeter (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 (mcludlng infrared) and humrdrty leaves the
trap.to draw insects: thereto The shape. .and.size.of this focus gap, (and the '

15 resulting heat/ morsture emrssron sngnature) is, from the-resuits obtained in trials,
believed: to ‘play’ a signific cant role inits effectlveness in-trapping, e.g- bed bugs,
and the applicant further. beheves the prrncrpal is applrcable 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 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

25 aroundthe whole: perrmeter 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)). (andrF.lg_s :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).

30 ‘ | '

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.



Field tri_al-2 Total Mean Total Mean Total Mean With moisture pad 52.00 10.40 99.00 19.80 45.00
9.00 Without moisture pad 31.00 6.20 56.00 11.20 17.00

23

The. presence of thlck preferably regularlytspaced halr Ilke prOJectlons (46)
around: the penmeter help malntaln a mlcrocllmate and. they may additionally-
-serve as: attractants Innermost of these pro;ectlons (46) there is space forthe

5 mountmg of an appropnate capture means (1 8) e. g glue board and a chemlcal :

heat means (12)

jThe abllrty of the chemrcal heat means to generate suﬂ' crent heat (mcludmg mfra
uff crent penod is "mportant Comparatlve Example 3

-red) and: monsture for
10 ‘and Example 4 togethe
,developlng a chemrca ' hea hedr

.Example3 (Standar chemical:hea means) . .'

15 Iron powder »
Actlvated Carbon ~25%
_Sodlum Chlonde 57
'"Water DR

20 Examp|e4—(Modlfed

“Iron; Powder i'f.;f ,_":':l
Actlvated Carbon 20% .
-Sodrum Chlonde 5%
25 25%

Thus, F|g 14b shows that a standard chemrcal heat pad (water content 20%)is
unable to generate an effectrve humldlty whereas ‘the" rmproved chemlcal heat



3.40 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 sarni place. Having demonstrated that moisture, in
addition to heat, was beneficial a further 20 trial was conducted to compare the effect of trap design.
(MK1 - Fig 13a and MKS5 - Fig 13b). Brief details:oft:his4fial are given below: Trial B The MKS trap
(apertures aro4..ihap Riktertedent 2566}ty abte ) gmmrmﬂwﬁgsmmerolonged
corium:in:bed:bug, Cimex led:Wallas iy ¢ ri ith the MK1 trap to assess the relative
performance in tgrﬁ@%loiém \g{rjgf?%eég @%g}sggaﬁ ‘ t‘}’#}%‘he trap. The units were assembled with and
without a moisture pad and placed in bed room and Study room. Observations were made on the 26

number of bed b Sag Al e B helua et otasds g e sk hoiorsturc

pad. Each product versioh (with and without moisture) test was replicated five times. Ag e
different product siaratre 4 J6ihis pehieyed V@%’ﬁ%ﬁﬂ?@%@eﬂﬁg 2 i%ﬁ?{?@r}ﬁséﬁ%%?iagépang the
bugs compared g, 6} firspusiniaeapieisareetoiatirabtinsedisdh tuntoap (Which takesas

conducted to find out therelative performance of.the differ vicas in-terms Gt e bugs;
Both devices weﬁ%@s@m%mqﬁ%‘i&/ﬁ'ﬁ% Fﬁgéﬂ&ree%ﬁ'g’?eﬁ%hgﬁ%é%%valﬁ%ut ??n‘gﬁgt{ﬁ?&%%.{ﬁﬁ]e same
glue, as used in |adlatitohystiditenoreaseschh figiidaitheooptimumianningcondiianxare 48" Hen all
the units were placed i e HeriaQioaNSER s SaH WHErbigle hebuiarewal tehaesh 22

€

harbourages. ThEGiISENEE een the traps was about 5ft. Each 'p'ro_ducgv_ersion,‘giﬂ% nd }
without-moisture and 288Gliand:thevelativewmidits wasibrtwrenif antheXEFomt S eeh B I S et of

experiments cong%eﬂiggtmwg{gqﬁgnight. (Five replications mean-five set of experiments
conducted on five continuous nights). All sets of experiments were started between 9.00 -10.00pm and
continued until the next day morningq.00-8.00am: Observations were made on number of bed bugs
caught on the adiyggivemehts afineatzmdritwglidityr(aud tiRosinesnidalasafigthaticanReut moisture of
both product Versgl;ggg'rated), and the superior performance achieved with a trap.as per Fig 12in

15 combination with the improved heat pad (Example 4) are demonstrated by the

results attained.in the 'fq_r‘ther‘triajlis’:;described below: -
Trial A:— Product MRK1-(as per -Fig-~1 3a) and the effect of moisture.

20 Experiments were condhéfed; bdth'-in ‘-the-léboratow and in the field (both
residential and commercial sites), to try and determine the exact role of moisture

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

In the.case of the lab experiments two trap“s,;,». with and;without moisture pads,
25 were placed i’h:oppo.sit_é, comers"b_f-"a larger testing arena. Then about 60 pre-
starved females were released:from a position equ‘idi_stant» from both the traps.

‘The-experiment was v,perzformed: »oﬂgrfﬁ've ‘days.

In field trials, two traps:with and._véithout.‘méisture pads, were kept under.opposite
30 beds with a minimum distance of 5t there between. Again the trial was

performed over five days.



Results: The MM device was found to be very:effective in terms of trapping the bugs compared to the
MKS5 version. The totefruinber of bugs got caught from all the 25 five traps together was 99.00 in the

case-of the MK1 device with moisture compared to just 3m 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 results-are tabulated in Table 3 below:
30 27 Product Version moisture Total number of beo%gs caught in five replications Total Mean |

With Without mojghgr 140Ki3 H¥iséal b infostatisn) vatAcBEDin both of the field trials
(approx. 80-100 numbers c'ounted in'30'min.)’

The resuilts of the experimehts;'ar'e summarised in Table 2 below:

5
Table 2:
Treatments Number of bed bugs caught per trap in different trial
Lab trial Field trial-1 Field trial-2
Total | Mean Total Mean Total Mean

With moisture | 52.00 | 10.40 99.00 19.80 45.00 9.00

pad
Without 31.00 [ 6.20 56.00 11.20 17.00 3.40

moisture pad

10 Based on both laboratory.andfield trials itis clear that moisture is essential for

attracting the b_ed b'ug§;; R

Though the activity of thebedbugsaround the*tra'p- was high in all of the trials
the catches were not propbrtienéte;‘ S

5 o R .

Reduction in the bed bug;populatioh.-wés not significant in spite of continuing the

trapping for five days in th_e' _sarhe’ place:

Having demonstrated that molsture in-addition to heat, was beneficial a further
20 trial was conducted to compare the effect of trap design. (MK1 — Fig 13a and
MKS5 - Fig 13b). Bnef detalls of thus tnal are glven below:

-

Trial B ST e ,
The MKS5 trap (apertures areund the penmeter and onthe cover top) was tested

25 in the field against; the common ‘bed: bug, Cimex lectularius in comparison with
the MK1 trap to assess the relatlve performance in terms of number of bed bugs
caught in the trap. The. umts were assembled with and without a moisture pad
and placed in bed room and. study room Observations were made on the



129.00 64.5_0_ MKS5 (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 ..alack of‘a local signature" and/ or loss of heat/ humidity A third'trial, 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 intg.the trap which trap incorporated the improved
chemical heat pad of Example4; designed to provide ain effective amount of moisture. TheltetEdls of
this trial are-givendratssyof bel ®ugyS bty Iniibesgiue boardbglues seings af dhesdeyicr Wity ©

evaluate the peifgrmange of the %8 é’%ﬂdﬁ%th'H}édﬁd?%&lSﬁf(ﬂﬁﬂ RhEVAMBIR thoiers) gteriments

were again carried oUtWiEh an a separate.moisture pad. More or | ilar
bugs were caughwas Mhmﬁbﬁ!ﬁ mm'maq@%étﬁ%fﬁ@m&%tH%‘f%ﬁ%%ﬁ@é@ ng]ﬁerﬁgrn;tgf Ped

sufficient water VﬁBB%&Q#&%&Q’%@% RHfeaNEeH it
exppingtthe begscotparkditey tbever and
focussed perimeter 3 p) achieved the obJectlve 'thodology 25 For the laboratory studies, bed bugs

(Cimex lectufanuM éR)B"EHMéG’#@H? Jre given belo

Methodology .
The trial was: conducted to find out the. relatnve performance of the different

devices in- terms of trapplng the bugs Both devices were assembled, one with

10  moisture and the other. wrthout a morsture pad The same glue as ‘used-in
Iaboratory studles was used in the tnal to paste the spmes of the’ MK5 trap. Then
all the units' were. placed in the bed room and study room with high bed bug
populations and harbourages: The: distance between the traps was about 5ft.
Each product version, with and without: molsture was repllcated five times and

15  each replication in the trial represents one set of expenments conducted on that
partlcular night. (Fwe replications mean five set of experiments conducted on five
contlnuous nlghts) All'sets of expenments were started between 9.00 -10.00pm
and contlnued untll the next day- mommg :7.00-8.00am: ‘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 devuce was found to be very effectlve in terms of trapping the bugs

compared to the MK5 versmn The tota fumber of bugs. got’ caught from-all the
25 five'traps together was 99.00 in the case.of the MK1 dewce with morsture
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 obsenred 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'-th'e:MK&"and MKS5, device against the Common.

bedbug, Cimex lectularius under field conditions



culture maintained at Urban Entomology Cell (UEC), Bio-Control Research Laboratories (BCRL,
Bangalore, Kamataka, India). Temperature and relative 28 humidity during testing period

rangedbetween_24-26 C:and 60,70 %- respectively. Forty female adUIlte,.starvedifor about one week,
were released into , the wooden box With a lot ofprovision-made,for bed bugs to hide and mimic their

shelter, and the

expetiments started at TOP pia and continued to the n&f

box was then placed inside the testing alrena at one end. All the 5 laboratory

t day morning

The-field-(resid{
coUritedin, 30, 1
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Therespectivetr

M&Rhum bet
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R ommon Bed Bug, Cimex.lectularius with and without mois}%%pad

larger testing areBased on the results it is clear that the additional apertures in the covero

5

10

16

20

25

MKS5 trap appeared to effect performance — possibly due to.a lack of a “focal

signature” and/ or loss of heat/ humidity. -

A thiird triail, was conducted with a hybrid.: MK device (Fig 13c) which
incorporated afocussédﬁ berifheter-gapéhdt"e closed insulating cover, shaped to
avoid condensation falling--backl into the trap which trap-incorporated the
improved.‘ chemical hea‘t{;p_adfiqf 'Ex:amplez;g’%;;;-;designed~ to pré_avide an effective. ‘
amduniibf' moisture. Thedetalls of this trial are-given below: .

Trial C.

Béth a Iébo’rétory and‘;ﬁélaf;exberim'ent w?g{qonducted ,to~evaluate the
perfo'm\an-ce‘ of the -MKQ‘;’I.p’rbduct with the -new heat pad of Example 4. These
experiments weré again carried out with and without a separate moisture pad.
More or less a similar percent of bed bugs were caug_ht in;»both devices indicating
the new zéhemical-rheatépad', désigned fb;génerate sufﬁc'i_énfti’water vapour to
hum’idifyf-the trap, tOQetﬁ'c_ér with the revi§ed 3frab desig_n (insqlating cover and'
focussed perimeter gap) achieved the objective.

-

Methodology: | . _
For the {aboratory siudi'es} bed bugs (Cimex lectulanus)-were obtained froma
culture maintained at Urban Entomology Cell (UEC), Bio-Control. Research

Laboratories (BCRL, Bangalore, Karnataka, India). Temperature and relative

under

céié%?elow:: 25 Table 4:-Laboratory efficacy of a modified trap (MK 9 with Example 4



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 29 Mean number of bed bugs attracted and
caught in the device attracted attracted caught caught attracted attracted caught

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
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20 Results:
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;pad were substant| ‘
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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




caught 1_8.80 47.00 10.40 25.00 19.60 49.00 8.80 22.00 Table 5: Field evaluation of a modified trap
(I\/Itlé 9 ;/wth .Etxampled4 chemical heat pad) against Common Bed Bug, Cimex lectularius with and
without moisture pad. Treatments Number of bedbugs caught from single traps in di icati
Total Mean With moisture 171 ) ) ps I different replication

29
Mean number of bed bugs attracted and caught in the device

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

18.80 47.00 1040 | 26.00 19.60 49.00 | 8.80 22.00

Table 5: Field evaluation of a modified trap (MK 9 with Example 4 chemical heat
pad) against Common Bed Bug, Cimex lectularius with and without moisture pad.

Treatments Number of bedbugs caught from single traps in different replication

Total Mean
With moisture 171 19
Without moisture 208 23.11

Conclusion: _
The results suggest that the modified chemical heat pad generated sufficient

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

insulating cover and a perimeter focus gap.



19 Without moisture 208 23.11 5 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. 30 CLAIMS 1. A packaged chemical pad (100 or 110;120), comprising:

0 an air tight protective packaging (110) surrounding the chemical 5pad (120), which chemical pad
comprises: 0 a semi-permeable membrane (130); filled3Rith o chemicals (140), which on activation by
oxygen, following the removal of the protective packaging (110), generate an infra red heat and water
vapour such that when placed in an insect trap 10(10) the activated chemical pad will, over at least an
8 hour operating spanAmgintain, at a pad surface a temperature of between 20C and 40C and a
relative humidity of at least 10% above the prevailing humidity. 152. A packaged chemical pad as

claimed in claim 1 wherein the relative humidity is greater than 50%.
1. A packaged chemical pad (100 or 110;120), comprising:

o an air tight protective packaging (110) surrounding the chemical
5 pad (120), which chemical pad comprises:
o asemi-permeable membrane (130); filled with
o chemicals (140), which on activation by oxygen, following the
removal of the protective packaging (110), generate an infra red
heat and water vapour such that when placed in an insect trap
10 (10) the activated chemical pad will, over at least an 8 hour
operating span, maintain, at a pad surface a temperature of
between 20°C and 40°C and a relative humidity of at least 10%

above the prevailing humidity.

15 2. A packaged chemical pad as claimed in claim 1 wherein the relative
humidity is greater than 50%.

3. A packaged chemical pad as claimed in claim 1 wherein the operating

span is about 24 hours.

20
4. A packaged chemical pad as claimed in claim 1 which comprises the
chemicals: Iron powder; activated carbon, sodium chloride and a bound
source of water.
25 5. A packaged chemical pad as claimed in any of the preceding claims

wherein the chemicals comprise, by weight, at least 21% a source of

water.

6. A packaged chemical pad as claimed in claim 5 wherein the source of

30 water comprises a bound source.



3. A packaged chemical pad as claimed in claim 1 wherein the operating span is about 24 hours. 20 4.
A packaged chemical pad as claimed in claim 1 which comprises the chemicals: Iron powder;
activated carbon, sodium chloride and a bound source of water. 255. A packaged chemical pad as
claimed in any of the preceding claims wherein the chemicals comprise, by weight, at least 21% a
source of water. 6. A packaged chemical pad as claimed in claim 5 wherein the source of 30water
comprises a bound source. 31 7. A packaged chemical bad as claimed in any of claims 1 to 6 which
on activation generates a heat/ moisture profile resembling two intersecting sine waves, substantially
as illustrated with reference to Fig 14a.

7. A packaged chemical pad as claimed in any of claims 1 to 6 which on

activation generates a heat/ moisture profile resembling two intersecting

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



