AN | NSECT MONI TORI NG DEVI CE AND A METHOD OF DETECTION Field of the
I nvention This invention relates to an insect nonitoring device and a
nmet hod of detection. More particularly it relates to a device and net hod
for passively nmonitoring small bitinglinsects, particularly bed bugs ((
i mex | ectularus, and Chnex hem pier us). Background to the Invention Bed
bugs (Cinmex lectularius and Cirnex hem pter us) are small insects that feed
of f the bl ood of humans and ot her warm bl ooded hosts. Bed bugs usually
spend daylight hours in dark encl osed sites and have a preference for
crevices in faiNSE@@MdOANUORANE DEVIEE hewh hUNE: THEBIEF BETECITRORNVI r onment
in which they live during the day. In recent years, there has been a
wor |l d-wi de increase in the preval ence of bed bugs. Bed bugs are attracted
to the heat and carbon di oxi de given off by warm bl ooded hosts, which nake
bedroons, and especially mattresses and headboards, an ideal environnment
for them Bed bugs are known for being elusive, transient
and nainlgﬁgighégmg%ﬂﬁg%ht, maki ng their detection difficult. They may be
transferred between | ocations on furniture, bags, clothes or people. As
per sonal ipjsUYertohi RO diindEf théhiRRink MR vIckSBd NRleRlod oft dRRFBAT More
provi ders and many other service sectors are at risk of expensive court
acti ons shaticdady ctustatsee adecied wed methiotl éorf paomyelgmapiitoking pmal dédingugscts,
Therefore, there is need, af least in hote] roonms, to easily identify
whet her apwgﬁﬁ?ﬁghe?Eu$ﬁﬁg@ﬁ{%am§gubéadﬁﬁ@§x GPKE)i t can be treated. The
nost comon net hod of detection of bed bugs is by identifying the bites,
which they inflict on the bed occupant. The bites inflict a dermatol ogical
reacti on Backgiogmkto thaidnvertian usual |y cannot be felt until some minutes or
hours and in sone cases days after the bug bites and the first indication
of a bite usually cones fromthe desire to scratch the bite site. 2

Bed bugs (Cimex lectularius and Cimex hemipterus) are small insects that feed off the

blood of humans and other warm-blooded hosts. Bed bugs usually spend daylight hours
in dark enclosed sites and have a preference for crevices in fabric, wood and paper. The
bed bugs create a micro-environment in which they live during the day. In recent years,

there has been a world-wide increase in the prevalence of bed bugs.

Bed bugs are attracted to the heat and carbon dioxide given off by warm-blooded hosts,
which make bedrooms, and especially mattresses and headboards, an ideal environment
for them to take refuge. Bed bugs are known for being elusive, transient and mainly
active at night, making their detection difficult. They may be transferred between

locations on furniture, bags, clothes or people.

As personal injury litigation injury is on the rise, hotels, transport providers and many
other service sectors are at risk of expensive court actions should a customer receive a bite
from, or pick up, bed bugs. Therefore, there is a need, at least in hotel rooms, to easily

identify whether a location is inhabited by bed bugs so that it can be treated.

The most common method of detection of bed bugs is by identifying the bites, which they
inflict on the bed occupant. The bites inflict a dermatological reaction in humans, but this
usually cannot be felt until some minutes or hours and in some cases days after the bug

bites and the first indication of a bite usually comes from the desire to scratch the bite site.



Generally, it shows up as either a raised red bunp or a flat welt, often in
groups of three or so followng the line of a vein. Cearly waiting for the
bed bugs to bite has many di sadvantages, for exanple the bites are very
simlar to nosquito bites and therefoke difficult to identify. Detecting

t he bugs before they bit would be better. One nethod of detecting bed bugs
is to have a readily available i ght source, such as a torch, and shining
it on the t to.t nd catc th are
hctive. aCarganydhiRys Bt o Stk E AT G, R B RN pRE e
may aIertoiaﬁmnaanguggha@dfﬁhay can then scatter. Another current nethod of
detecting bed bugs is to use glue traps, often in conjunction with a heat
pad and carbon di oxi de source to attract the bugs. Such devices are

expensi ve r i bon
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preval ence o ugs, rred to e IS cause y reasons mhlc
need not baﬁclemp}l bﬁddﬂlghdtaeare&ctwetAfdl@ﬂi/argztgesaftt]hieisrthednbmmatsf)thﬂtplemnnto t he

probl ems t use and this brief review of known attenpts to detect and
el i mi nat e”’tﬁgh‘F‘?QaP’ agelm\]ﬂﬁg‘&ib‘éﬁs@nﬂé%eé’ocaﬁ MG 2%Eti ve capture) shows that

there is no clear starting point - and indeed no satisfactory universal
solution fromwhich the problem may be tackled. Sunmary of the Invention In
contrast A@ownbvmrqnawthpé)of@emhmbmt@h istgalke ghiedaps. mf®nt11hneorb91mmgs t he

pr esent |nv nt|o d on a _nu ayvi o
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particularly favour, as a refuge, a material conprising crevices, tunnels

or the |i keniitg JhicmelstseBern vgspiable for werivihpishmams dus taicctpeme ba bugs may
live duri lﬁlgb‘ﬁ{c%ﬂé’ealﬂas%é g’déﬁ%%é& ?%I{I{f%t ed paper or card which may

addltlona sens em cal attractant; and

Using double-sided carpet tape as, effectively, another form of glue trap has been
proposed. However, the bed bugs may find ways to avoid the tape and the tape is

unsightly.

The worldwide increase in the prevalence of bed bugs, referred to earlier, is caused by
reasons which need not be explored here. But it highlights the need for a solution to the
problems they cause and this brief review of known attempts to detect and eliminate them
(all of which are based around active capture) shows that there is no clear starting point —

and indeed no satisfactory universal solution from which the problem may be tackled.

Summary of the Invention

In contrast to known (active) methods which seek to capture the bedbugs, the present
invention is based on applying a number of behavioural observations. These include the
observation that:

a) bedbugs prefer not soil their place of refuge, but rather defecate outside;



c) bed bugs, when captured by, for exanple an adhesive trap, produce an

al arm pheronone warni ng others of danger, By applying the know edge gai ned
from observation, the applicant has designed a novel, passive, bed bug
detection device and detection methodél ogy. According to a first aspect of
the present invention there is provided a bed bug detection device
conprising: a. a refuge which elicits a taxis response from bed bugs; and

b. a non-trapping indicator rface, op which the bed. bugs nmay | eav
Undicators o PROME RAEKuRly TG TR gs o et et Spe ViR (el g
refuge being pesihtili@BethidcredtOSLdak OxtBehyirdron@itwhien 1hd Babugg niafdiveat or
surface such that the bed bugs can | eave an indicator of their presence as
they travel acHBdng hpday.fartecataly wumraied PaperOhee wibdsh mey eddifipgiiytaseas

refuge. A taxi S%%§§§§%?f%%?%Hﬁ%ﬂﬁéaggﬁéMﬁ‘nnvenent of afree-noving

or gani smt owar n extern stinmulus. Preferably the refuge is
made of a mad)ebédbuGowWhen Spaged beMocesmplennadisioe tlapgprbilke anhialm creates a
dark m croenvironment in which the bed bugs may live during the day. A
particul arly fBUWSBMEEC Hatery aheisof dRgetigat ed paper or card which may act as
a sensory and / or chemcal attractant to the bed bugs. i.e. it is a

mat eri al which the bed bugs have a sensory affinity to. It is inportant

t hat t he Batapplyalgsthegedwviddgngtinabindaiobsah@iving dlesipplicrat hai degigaedre nsadlyent s,

which illicit tripental response away fromthe device. Sone coated
papers nmafiIe; %teb“a% drseriph Ry aqﬂ@@&&ﬂg metfiodology.

According to a first aspect of the present invention there is provided a bed bug detection
device comprising:
a. arefuge which elicits a taxis response from bed bugs; and
b. a non-trapping indicator surface, on which the bed bugs may leave
indicators of their presence, such as faecal matter or cast skins,
said refuge being positioned in close proximity to said non-trapping indicator surface such
that the bed bugs can leave an indicator of their presence as they travel across the

indicator surface on their way to or from the refuge.

A taxis response is the responsive movement of a free-moving organism toward or away

from an external stimulus.

Preferably the refuge is made of a material comprising crevices, tunnels or the like which
creates a dark microenvironment in which the bed bugs may live during the day. A
particularly favoured material is corrugated paper or card which may act as a sensory and
/ or chemical attractant to the bed bugs. i.e. it is a material which the bed bugs have a

sensory affinity to.
It is important that the materials used do not contain chemicals, including some solvents,
which illicit a detrimental response away from the device. Some coated papers may illicit

a detrimental response.

Preferred materials include paper, wood and fabric.



4 Manila paper or card has been found to be a particularly good material,
especi ally when corrugated. Preferably the non trapping surface conprises a
skirt which surrounds and extends out fromthe refuge. The skirt nay abut
up to the refuge or the refuge nay sit# on or over a sheet, the outer
perineter area of which acts as the skirt. A skirt proves effective because
t he bed bugs behavi our neans they defecate in the imediate vicinity of
their refuge rather than in the refuge itself. Thus, the positioning of a
non-trapping indicator skirt inmediately surrounding the refuge maxim ses

the |ikel M@ad peferdet@atianBednMoifid R RSEHEEculdiMeo SRl H@erialOEspeBiaRy phegi sel y
its crevices or tunnels may be coated or filled wth a marker which can be
transf er r eI t he bed bugs and carried and deposited on the indicator
surface providing an additional or alternative identification nmeans. The
mar ker may be an indicator e.g. a colour visible to the naked eye or one
whi ch nay Phgerublgithd eorngging fuefacexanplies bkiradhiah somourtds ahe eabhds dune

i ndi cator surface is selected to contrast with the bed bugs, and is
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skins mark or stick to the indicator. P , or part o
under si dethefbetl hegskihaviooomerisstbsy defeathmsthy enmadib@wicigity hethdevefoget o be

attached to a surface. Preferahly, the adhesiye is covered. by a peelable
ot ot et | VISR T EE TEoPEAOPBAE Pbt DT ERPHGE CHCHRKES 1o
surface. Whnk&ihel@duridufididh MR Rflgef it be ek GRo IR dBRcand WRiri&eRcdevi ce

conprising the refuge and a non-trapping indicator surface, it is desirable
to provide a degree of physical protection so as to prevent the device

bei ng crushed.. The detecti.on device may therefore further c ise one or
or 6 pr ot 98¢ (LB Bt Getinnly A EHSRaT PLamab sus et e Bg i BRE HEHED over
prot ect i vehelheae bt Sradéferred Ovtb diedbedtel er@birfiedvhiddpasitel o ME endid@dd Spacers
t here between. In such an enbodi nent the device takes the formof a pad

with the Pefargerandingsn additippl vgakunstacdduitgni eheganshehemeeness bean t hi s
enbodi mn%ndﬁ&?or%‘.ﬂ. Etcoﬂ)ﬂjr Tvﬁﬁ)le B the naked eye or one which may be visible under, for

example UV radiation.

Preferably the indicator surface is selected to contrast with the bed bugs, and is preferably
a light shade, more preferably white or beige. It is also preferably slightly absorbent so

that indicators such as faeces and cast skins mark or stick to the indicator.

Preferably, all or part of the underside of the skirt comprises an adhesive, allowing the
device to be attached to a surface. Preferably, the adhesive is covered by a peelable

protective layer which can be removed prior to sticking the device to a surface.

Whilst, at its simplest form the device may be a two piece device comprising the refuge
and a non-trapping indicator surface, it is desirable to provide a degree of physical
protection so as to prevent the device being crushed. The detection device may therefore
further comprise one or more protective elements. In a preferred embodiment, rigid upper
and lower protective elements are provided, preferably with one or more rigid spacers
there between. In such an embodiment the device takes the form of a pad with the refuge

and non trapping surface sandwiched there between. In this embodiment the skirt of the



non-trapping indicator surface extends beyond the perinmeter of the
protective elenments where it is easily visible. According to a further
aspect of the present invention themis provided a passive nethod of
detecting the presence of bed bugs w fhout their capture conprising using a
device which: a) elicits a taxis response, attracting the bedbugs to a

| ocation; and b) allows their presence to be identified by the presence of

i ndi cators uch as faecal tter or cast. skins ich the .bed bu deposit
on 5 non. puB e e RE R g be Bl Bt R e T B8R Bl ERer ab y
t he devi cehkg isikstipniikidld y flat and the refuge conprises crevices, tunnels

or the Iike which are so sized and shaped that bed bugs can craw into them
and inhabit the refuge. The refuge is nade of a material, and has an

i nt er nal ‘g@kérdﬁqgrté %‘fﬁﬁhé@*&%g&t §F € bhRedt ihPRLS El%?{f&’fu?@vid@cf 1!1 g?s%ﬂe .l bed
bugs to the refge. i's XIS regponse may %e, or exanple, a sensory or
cheno t axbfdétasipgnisepretdnee bRbel hiads withoahthgee reptateanaprisaigyisiisrodegideaxi s
response i s, paper or cardboard, particularly corrugated paper or card, nore
particulaﬂmymétill Mani | a paper. Manila paper is a type of paper originally

made from Manila henp. é)t ehi 'tsuﬂﬁls:\r/gs ! -ééggttlia@ti&%#hg%e%stt%?lgcia &1 Sndl ©

usual ly visible to the naked eye. a paper 1s a s eached cheni cal
sul fate paper. O her nabemnilalvs thesyobseass tofteridextdiep lbg thavpesenoe of abri ¢ may

however be used to create . a.refuge. Wien such a detector is placed in or is
Attached to a bed. a bed RELGHGA, cbi HerRHEC THE tod HHgEaPr DHE
enticed to crawl into the d@%@s&’t‘&ﬁa’sn&fléﬂaﬁﬁﬁ@ﬁhﬁa% shiffReROHELI Amgk can
survive confortably there throughout daylight hours or for tinmes between

feeds. In going to or fronedahenrefuge they will crawl over the non-trapping
i ndi cator surface and may | eave an indicator of their presence, such as,
but not exclusively faeces or cast skins. 6 By inspecting the device at
regul ar intervals the presence of bed bugs can be detected, and if detected

an appr oppjgbidthd @VidAK embsBmBall Vag Ml RCEYR dohARBefldviels, Brhekb: pRt i on.
like which are so sized and shaped that bed bugs can crawl into them and inhabit the
refuge. The refuge is made of a material, and has an internal wall surface, which elicits a
taxis response, attracting the bed bugs to the refuge. This taxis response may be, for
example, a sensory or chemo taxis response. One material which generates a very strong
taxis response is paper or cardboard, particularly corrugated paper or card, more
particularly still Manila paper. Manila paper is a type of paper originally made from
Manila hemp. It is usually beige in color and the fibers are usually visible to the naked

eye. Manila paper is a semi-bleached chemical sulfate paper.

Other materials, such as, for example, wood or fabric may however be used to create a

refuge.

When such a detector is placed in or is attached to a bed, a bed headboard or a mattress
the bed bugs will be enticed to crawl into the crevices and tunnels of the refuge and can
survive comfortably there throughout daylight hours or for times between feeds. In going
to or from the refuge they will crawl over the non-trapping indicator surface and may

leave an indicator of their presence, such as, but not exclusively faeces or cast skins.



| ndeed the devices of the present invention can be made into active devices
by, for exanple, the inclusion of an insecticide and / or trapping el enents
such as adhesive within, the device or by the inclusion of a sensor to
detect the presence of |ive sanples, The refuge nost preferably conprises a
corrugat ed conposite sheet of wood, fibre board cardboard or paper, or a
conbi nation of these or other suitable materials with which bed bugs are

known or discovered.tq have a sensory.and or chemc af finit ch

Corr ugat ey INgErLpt SRy S P e SRR RF o f B budteb De Pass B i ot ¢ o
sheets Wi {fiietcteliahdpp@ipFi@atash aleet csardMaciecd etne eNextditetatigrke an i deal
refuge and in conbination with the non-trapping indicator provide a

solution to the problem of producing a cheap and effective bed bug

det ecti on i r e i ndi I, r IS a
substantigﬂﬁéiﬁﬁégogﬁggtﬂggﬁﬁgﬁgﬁggﬁgtﬁ?tﬁagﬁ@?%@ﬁﬁéﬂ?ﬁg%g%ﬁﬁ?threa of the
refuge. Aecxewvpleahabenrstinng ahondebgcidavmentdrenppiy chendtd @acheadadiesi@esur face to
whi ch bed bugs nay be attracted.in a variety of ways. Most preferred is the
use of anVAAHEEF ¢eviehok hethgeralesdon afiy nprfyo Heteglthe REseraef Siveeaoniet he

i ndicating surface or skirt or on the underside of the | ower support.
Preferably the adhesive is covered by a peel abl e backi ng nenber. The use of
an adhesi e orfiugcheoumpieesbteconiprishea skiwgatddscopgotiteciheatr ofdesid;, &btecboasd i t

means the device can not be easi.l used opce it has been renoy nd it
'S Uni | KePYabet o Gt 4t SGHURREPY b EKE Gt B GEo B VRIS Fnkes
assenbly gheaRe ki €br Bessietdalth ARvOf sdioraawiongfenfibaleBed) &k, of the
invention will now be described, by way of exanple only, wWith reference to

the accompamygareg sieetoiredypicallwh@hposite Bf gude shsetantopxpdl botéan perespedtiave vi ew
of a devi i c%?r%fggtlecﬁl ghete?s&n}&%‘vi&reg%g&'xt/eeh.nﬁ?el}trhﬁ(% an ideal refuge and in
combination with the non-trapping indicator provide a solution to the problem of

producing a cheap and effective bed bug detection device and method.

Preferably the indicating surface is a substantially flat sheet of material which surrounds

the entire area of the refuge.

A device according to the invention may be attached to a surface to which bed bugs may
be attracted in a variety of ways. Most preferred is the use of an adhesive on the device.
This may be on the underside of the indicating surface or skirt or on the underside of the

lower support. Preferably the adhesive is covered by a peelable backing member.

The use of an adhesive on the underside of the skirt is particular desirable as it means the
device can not be easily reused once it has been removed and it is unlikely to re-used in
another location.

The simple design also makes assembly cheap.

Brief Description of the Drawings

An embodiment of the invention will now be described, by way of example only, with

reference to the accompanying drawing, in which:



Det ai | ed Description of Exenplary Enbodi nent The single Fig 1 of the
drawi ng shows a bed bug detector (10) in the formof a sandw ched pad of
conmponents which, in use, is substantially flat and square. The device (10)
conprises two essential conponents, a7refuge (16) and a non-trapping

i ndi cator surface (18) conprising a skirt (18b) surrounding the refuge,
which in the enbodi nent illustrated are sandw ched bet ween upper (12) and

| oner (22) protective sheets of flat thin rigid plastics which are
connected to one another via a plurality of spacers (14) which take the
form of pegt Bisdlinfeﬁgﬁ)ﬁéd baﬁcdw viely ctfmaiem&tae@driim% t6 (IRGIr8scaOmREtion. The
refuge (16) can take a nunber of forns, but in the preferred enbodi nent
illustrated, takes the formof a corrugated conponent made of paper or card

whose cor j f | . Il el open-ended tunnels (26)
defi ni ng RAkY PScrfioh f E30 EnBbd it ?ch t he bed bugs can hide. The

material attracts the bed bugs by sensory and/ or cheno taxis. The skilled

addressee wil] recognise that alternative materials and fornms nmay be used.
The ref ugdht tiggleifde g@é the BRRHESEAYE 10PY bok defedpedl) Brthe fm ebdanpl e, white

matt papeg,gdRnctifpad 8F g&l@énemivﬂﬂclﬁi)% tﬁ&? 'ﬁfg%f%ﬁ}f]%fy%’f ahd Qfflatd1e_refuge

defines a non-trapping 1 ndicator s undersi de (32) of the
skirt mayThedeoat €0) worhpriss tadhesntva cOBbdnantd ahasga(jpeehdbhencopeng| ayer

(not shown)..so as to facilitate its itioning on, for exanple, the
ootbons dsictbra e 8 eanuumi £ u RO S BRI P HIBMEWIhg ho- devi ce
i's preferabbydigRdchacd RetWeENchdd HWed L%Ef a3) LRPRKvet @-gZ)) tp%l&:tivgwer (22)

protective sheet supports which may be connected to one another via a
pl ural i t yslektsgpdethipogidspl{i4) whikd as¢ eqineétpd dsermmsotheofiatadunépi e (10), or

paper . (16yPeet Rg BERRE hhmed pPS Rk B rif B by Yeclh P UGR ng the

refuge. Thegsersare then cl anped toget her between protective sheets (12) and
(22) which are wel ded or glued together though spacers (24) which project
from an upper sheet (12) and which enter holes (24) in |ower sheet (22).

cace of aatentry (1§t hibAetah, pRR Ik ERRA Rk RoaR AR Lh o

mar ker ( 3Gkehe ¢hrnivag/a bandepdsiohgdnen ridie db @apugs caddviidsansiefatieds by t he
bed bugs to the indicator skirt. The marker conmpound can be a visible
mar ker ~ coApEETE BrYSHhEARHECEPenended Yingsls (3D defipige daenciagpt sites (28) into

which the bed bugs can hide. The material attracts the bed bugs by sensory and/ or chemo
taxis. The skilled addressee will recognise that alternative materials and forms may be

used.

The refuge (16) is positioned centrally on a sheet of, for example, white matt paper (18)
the area of which extending outwardly from the refuge defines a non-trapping indicator
skirt (18b). The underside (32) of the skirt may be coated with an adhesive (34) and has a
peelable cover layer (not shown) so as to facilitate its positioning on, for example, the

headboard of a bed.

To prevent the device being easily crushed, the device is preferably sandwiched between
rigid plastics upper (12) and lower (22) protective sheet supports which may be connected

to one another via a plurality of spacer posts (24).

To simplify assembly of the device (10), or composite pad, the refuge (16) is placed on

the centre of a sheet of white paper (18) leaving a non-trapping indicator skirt (18b)



The device or pad constitutes a throwaway itemintended for so-called one
shot usage only. In use, the device allows detection not by the physical
capture of bed bugs but rather passively by observing tell tale signs which
indicate their presence. These tell t8le signs include, in particular,
faecal deposits and cast skins. The nethod is effective because the bed
bugs behave in particular ways: a) Firstly they are particularly attracted

to a refuge w th evi.ces. of feri sensaory and or chemcal attr ants,
such s corrdpPedhEae TRty e SRARG Yo RO beoe 8RR Rt BB P ot e
their ref ygebytvhichtheveideaediRikekopetiét iodgh spdtes,(2pywhish Beject Fohige i n
conbi nation with a non-trapping indicator which skirts or surrounds the
refuge, tHRBPYsEReENCS and Whidh wtRy hates iRty 1oy sbeet §&3eRicdarmsd Raleswi2AYy t he

i ndi cat or I nd . or. ' vl di of trapping

adhesi vesm%& g:ngt(rﬁg ai #t%ﬁglﬁgé%{lcsﬁé{ sé_?fag%g@(ﬁ%%sg%éhggrg% ‘gl ossy material s,
def ence pheronones are not released and early detection can be achieved. 9
Clainms 1. A bed bug detection device ( is not based on physi cal

10), which i
capture ofl "bBENB¢E MsuEiUea L eP5ASS filled yithparanei{got whichmmaydesi gns whi ch
i ndicate H%sftecpéﬁﬁlg%ggbug%%m tlan&Srred by the bed bugs to the indicator skirt. The

marker compound can be a visible marker compound or one which is only visible under

UV light.

The device or pad constitutes a throwaway item intended for so-called one shot usage

only.

In use, the device allows detection not by the physical capture of bed bugs but rather
passively by observing tell tale signs which indicate their presence. These tell tale signs

include, in particular, faecal deposits and cast skins.

The method is effective because the bed bugs behave in particular ways:
a) Firstly they are particularly attracted to a refuge with crevices offering sensory and
/ or chemical attractants, such as corrugated card; and
b) Secondly, they tend to defecate not inside their refuge but rather immediately
outside.
Thus, by using a refuge in combination with a non-trapping indicator which skirts or
surrounds the refuge, the presence of bed bug activity can be detected by viewing the
indicator surface surround or skirt. By avoiding the use of trapping adhesives or certain
chemicals e.g. those found on some glossy materials, defence pheromones are not

released and early detection can be achieved.



a. a refuge (16) which elicits a taxis response from bed bugs, attracting
the bed bugs to a location; and b. a non-trapping indicator surface (18),
which is slightly absorbent so that faetes and/ or cast skins which

i ndi cate the presence of the bed bugs mark or stick to the indicator
surface, which is a colour or shade selected to contrast wth the bed bugs
faecal matter or cast skins such that the bed bugs are detected by
observingcwﬁg>presence of the faeces or cast skins, which are left on the
non-trappt ndi cator surface by the bed bugs as they travel across the

i ndi cator surface on their way to or fromthe refuge which is positioned in
close proximty to said non-trapping indicator surface. 2. A bed bug

det ecti on delvi debeddug|dgicaaen davied @Pmwhighnis wat based ﬁephié‘iﬂ%éall%fﬁmfb@‘és e
The. bed bugs maue i b SR B8 (Rl wRIGH BERMCRTERereD W ©

clainmed in cl acemgrissher ei n the refuge conpri ses dark encl osed sites (28).

4. A bed bug detection device as clained in any of the preceding clains
wherein the refuge 2&HES 40 Whicheists %lraXtSofew&%frewéﬁeeéa%&agaCHa%*ea
sensory and/ or cheg&ygjsqggmﬂhhgneMﬁh as wood, fabric, or paper. 5. A bed
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contrast with the bed bugs faecal matter or cast skins such that the bed
bugs are detected by observing the presence of the faeces or cast skins,
which are left on the non-trapping indicator surface by the bed bugs as they
travel across the indicator surface on their way to or from the refuge which

is positioned in close proximity to said non-trapping indicator surface.

2. A bed bug detection device as claimed in claim 1 in which the refuge comprises
crevices, tunnels or the like (26) which create a microenvironment in which the

bed bugs may live during the day.

3. A bed bug detection device as claimed in claim 2 wherein the refuge comprises

dark enclosed sites (28).

4. A bed bug detection device as claimed in any of the preceding claims wherein the
refuge comprises a material to which the bed bugs have a sensory and/ or chemical

affinity such as wood, fabric, or paper.

5. A bed bug detection device as claimed in claim 4 wherein the refuge comprises

Manila paper.

6. A bed bug detection device as claimed in claim 4 or 5 wherein the refuge

comprises corrugated paper.



8. A bed bug detection device as clainmed in claim7 wherein the marker can
be detected by UV radiation. 9. A bed bug detection device as clained in
any of the preceding clains wherein an 'Under si de (32) of the non-trapping
i ndi cator surface conprises an adhesive allow ng the device to be attached
to a surface. 10. A bed bug detection device as clained in any of the
preceding clainms further conprising one or nore protective elenents (12,

22). 11. A bed fection devi l.ai med i cl.ai m 10 wherein th
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formof a pad conprising the refuge and non-trappi ng indicator surface
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met hod of detecting the presence of bed bugs wi thout their capture
conprising using a device which conprises: a) a refuge (16) which elicits a
taxi s resportseA widthugcicicogon the/ikedhiltsict i daindT atheain ttentarkyr @nmon-t r appi ng
i ndi cator surface %%8) which is slightly absorbent so that faeces and/ or
cast skins whi EFestrPY BVeraE°Br esence of bed bugs mark or stick to the
i ndi cator surface which is a colour or shade selected to contrast wth the
bed bugs faecal matter or cast skins and detecting the presence of bed bugs
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underside (32) of the non-trapping indicator surface comprises an adhesive

allowing the device to be attached to a surface.

10. A bed bug detection device as claimed in any of the preceding claims further

comprising one or more protective elements (12, 22).

11. A bed bug detection device as claimed in claim 10 wherein the protective

clements comprise a substantially rigid material which covers the refuge.

12. A bed bug device as claimed in claim 11 which takes the form of a pad
comprising the refuge and non-trapping indicator surface sandwiched between

upper and lower protective elements.

13. A passive method of detecting the presence of bed bugs without their capture
comprising using a device which comprises:
a) a refuge (16) which elicits a taxis response, attracting the bedbugs
to a location; and
b) a non-trapping indicator surface (18) which is slightly absorbent
so that facces and/ or cast skins which indicate the presence of bed bugs
mark or stick to the indicator surface which is a colour or shade selected to
contrast with the bed bugs faecal matter or cast skins
and detecting the presence of bed bugs by observing facces and or cast skins which

are left on the non trapping indicator surface by the bed bugs.



