WO 2010/ 082043PCT/ GB2010/ 050032 1 AN | NSECT MONI TORI NG DEVI CE AND A METHOD
OF DETECTION Field of the Invention This invention relates to an insect

noni t or i igodew/mseo4and a nmet hod of detection. Mre parti egragB2ygi0/dsoosel at es
to a device and nmethod for passively monitoring small biting insects,
particularly bed bugs (G nex |ectularus, and G nex hem pterus). Background
to the Invention Bed bugs (G nex lectularius and G nmex hem pterus) are
smal | insects that feed off the blood of humans and ot her warm bl ooded
hosts. Bed bugs usual ly spend daylight hours in dark enclosed sites and
have a prefer ()¢ eN§BCTMONIEORING DEVICGE AN AMVETH B RA DPETRETIRON bugs
create a mcro-environnent in which they live during the day. In recent
years, there has been a world-wi de increase in the preval ence of bed bugs.
Bed bugs are attracted to the heat and carbon dioxide given off by

war m bl ooded hosts, which nake bedroons, and especially mattresses and
headboar dg;.; a0 4,d Igjeng&yl ronnent for themto take refuge. Bed bugs are
known fo ‘{Jm—n'g—er?—uvrvv transient and mainly active at night, making their
detection difficult. They may be transferred between | ocations on

fur o Lur enRaGenth AR @larP AR SnorfibrRERO0R anlt"N Helhob!dr BALIGR LY | S
on the rise, hotel S, transport provi derscand rm service sectors are
at risk opaquﬂeﬂgnt\relamswhdemte amsmsthod ffak }msmﬁiymcemton&genvldabmnlglmﬁctfsr om
or pick u bed b efore, there .is a pe at least in hotel roons,
to easil yB?rgéﬂﬁ§lY§g %&Sr{gm% %ggéﬁr%ﬁnql W?ﬁlgfaﬂ?’&’féﬁm y bed bugs so that it
can be treated. The nobst common net hod of detection of bed bugs is by

i denti fyi ng the bites, which they inflict on the bed occupant. The bites
inflict aBddrgmaingltoglichventmacti on i n humans, but this usually cannot be
felt until sonme m nut es or hours and in sone cases days after the bug bites
and the first indication of a bite usually conmes fromthe desire to scratch

the bite BedBugs \Wn2PLPLAB2RPARCTHEBRAADILROAR2small 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.



2 Generally, it shows up as either a raised red bunp or a flat welt, often
in groups of three or so following the line of a vein. Clearly waiting for

t he bed bwg=otomskiste has many di sadvant ages, for exanpl ectrlas2bioosgozare 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 avail able |ight source, such as a torch, and shining

act fve. | ACHReayaTays Bt e 4 stk b At AE R W bed

may al ert of {efoedifdUas 1ia0er 4 hay. can then scatter. Another current nmethod of
detecting bed bugs 1s 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 veand reguir h e of .an.electrical source to keep.the carbon

G o de. sonrns Gt B el ablo A A ERL R PR ol Bt BRI Wt Ricc '

hot el r ooR&ydugilirdo hii8qEXPEIRS @ndtheirdford diffiduitito plehahadBetadtthgghidbgguent cost
of running. Usi ng doubl e-si ded carpet tape as, effectively, another form of
gl ue trapPefaE theehit jogkbheekptteHoras Bethod i dpteeting iyl gy istPAavaaieadiy avoi d
t he tape : i i . : i I i
prevalencga%?g%gﬁﬁggggéf?¥?%#92Qk¥6H§§$Pﬁ@$#qﬁgﬂfgﬁgg%ﬁgiﬁiggggﬂ?”ﬁ%?%h
need not beclexpl msddaigh @rae areBigtivé. t A ki ghvangdgesof tiie isttadndwimeat sbthapesont o t he
probl ens they cause and this brief review of known attenpts to detect and
el i m nat el 6H?$HPVa@*“ﬁﬁB@ibﬁ¥ém5§§3dmﬁﬁ%ﬁﬁﬂa%%tive capture) shows that
there is no clear starting point - and indeed no satisfactory universal
solution fromwhich the problem may be tackled. Summary of the Invention In
contrast Aootnogwrehaoreihpd)of detehiorisbedthiugh issteelse glye tiaps, witen itheorhpediiogs, t he

present invention is hased on applying a nunbe ofé§e vi our al .
bsor vat | SH.: BeRG i ar 198 Sne st BaaieBH T b S B R B PSR Yo
soi | thei indledbiRe e kEbLAELelciHEallsB410E Fo HRDIRAERbAEISK S sour¥and heat pad
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running. This makes them unsuitable for use in hotel rooms due to the expense of the

initial purchase and subsequent cost of running.

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;



b) bed bugs particularly favour, as a refuge, a material conprising
crevices, tunnels or the |ike which creates a dark m croenvironnent in

whi ch t hewbediomsgs3may |ive during the day, particul arl pyCr@B2Uyasemd2paper
or card which nay additionally act as3a sensory and / or chem cal
attractant; and c) bed bugs, when captured by, for exanple an adhesive
trap, produce an al arm pheronone warni ng others of danger. By applying the

knowl ed i ned, f b i on, th li cant has desi gned »
passi v, bac b HERELIC a0 B 5 SHEE LT O O GY e ng o a

first aspect obr thBeikpmaS@ UredtBVLMrk AMlcloBRYifonnfenPOVhiR thetbclahghHaydigkect i on
device conprising: a. a refuge which elicits a taxis response from bed

bugs; and b. adwaie the dppinagicukdlycerioeatsd papes er cad Wik¢lcimay hédiperhlly agsasmay

| eave indicators of their RLESENCE §u%h as faecal matter or cast skins,
. d SENsSor ant / or %emlca ztfrac dant. and. . . .
said refuge being positioned in close proXximty to said non-trapping

i ndi cator su)f BeEbidcWwhéhadptirb@bPadr bugsHl€eanadiraive uap, prodliceahalaref t heir
presence as they travel across the indicator surface on their way to or
fromthe ref ugBﬁler%nPﬁ@(W@]#%%?@@fﬁ%n&ehe responsi ve novement of a
free-nmoving organismtoward or away from an external stimulus. Preferably
the refuge is nade of a material conprising crevices, tunnels or the |like
whi ch cr eByepplgimahk knowledgnyditiaininen obsdrvatuine thetapplidaedhdsuigsign@d/a howed, duri ng

the day. A particul arJéi f.avqured nmateri.al is corrugated paper or card which
may act agasalvgelrf‘éﬂqu,@ Htion g5 vieauth delictige methadalfey o 1 he bed bugs. i.e. it
is a mterial which the bed bugs have a sensory affinity to. It is
important that the materials used do not contain chem cals, including sone
sol vent s, Askordingitd hificsttaspect ef the peaserat| invensipo tisee Byagvifledarbedhleugldséction Sone
coat ed papers, my illicit a detrinmental response.
€vice coniprising:
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.



WO 2010/ 082043PCT/ GB2010/ 050032 4 Mani |l a paper or card has been found to be
a particularly good material, especially when corrugated. Preferably the
non trappWwoQosunst@sde conpri ses a skirt which surrounds aow/Gsevevdsosout from
the refuge. The skirt may abut up to #he refuge or the refuge may sit on or
over a sheet, the outer perineter area of which acts as the skirt. A skirt
proves effective because the bed bugs behavi our neans they defecate in the
i medi ate vicinity of their refuge rather than in the refuge itself. Thus,
the positioning of a non-trapping indicator skirt imedi ately surrounding
the ref ugRIABXpAPEOS cAliBal b&al folhP@ 1efa ﬁiﬁﬁaﬁﬁﬂﬁgﬁdﬁﬁﬁt&iﬂ[ @s’io@dflﬁlgy whbe
refuge, or nore precisely its crevices or tunnels may be coated or filled
with a nmaeietgaiddi ch can be transferred onto the bed bugs and carried and
deposited on the indicator surface providing an additional or alternative
identification nmeans. The marker may be an indicator e.g. a colour visible
to the nakRggderal§ ey ndiN@appin gCIurfavy cdrBpides b bkiet WRIdR burrd@ids exdenbdsWvt

radi ati on. Preferabl )% the indicator surface is selected to contrast with
the bed bfigs thaffugss The skigrapy §bus up teythe refiygeier thewefagsmay sit &BIY OVffid e or
beige. It 4 . I i t : [elzIg ch as
f aeces an%ﬂ e%gigl{les@ﬁ?{g% hﬁn%r a%erasdsf t\x?lgiﬂ %I%@%rs]tgé ?lﬁﬁl ézs'? g& BI% [g-gfrjge ercglg% 9&%3 | or
part of tthe eddegsbahavioir meensskéy defeantpini the inandiadhedhiveof tbir oefugg t he
device to be attached to a surface. Preferably, the adhesiyve is covered by
a peel abl B %Pitwe%%?é?se R B8 RogHoRaRBl & AOBFRBRINE PUIHURKHY t he

devi ce tojrﬁrnéaiﬁﬂceﬂp_ﬁmo\é\ﬂdiih%&he &Fug'etn%lx%hﬁgé &1%tlikEHﬁdBdFd?%eé@Hﬁ§@1eH%¥es@ﬁ‘ce@ two
pi ece device conprising the refuge and a non-trapping I ndicator surface, it
is desirable to provide a degree of physical protection so as to prevent

t he devi cg, bei.ng crushed. .The.detection device nay therefore furthe

Conpr 1 se_ SHEEEEhy GF OB GPEILTY e Sl e A 6T iy JF SpaFy BE T DR AR cer  gi o
upper andwh@hehn BE @heGtirdEoftb BERHIDUBE BndERMEARH ddpositeRrabthy intlidaforone or
nmore rigid spacers there between. In such an enbodi nent the device takes

t he form eirfage peayiding an additiprdl oy alteapativieadentifigpiivmgeansr Themadgnhay ®aed t her e

5010, 0820 Biseltr &S TrERREERIns: S lthich 8L of A% whloh may be visible under, for o

beyond t hex#&slé Bt £diafibnt he protective el enments where it is easily visible.

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



According to a further aspect of the present invention there is provided a
passi ve net hod of detecting the presence of bed bugs w thout their capture
conpri si nyousimg2@3devi ce which: a) elicits a taxis respomGB2BKMSI@et i ng

t he bedbugs to a location; and b) all®dws their presence to be identified by
the presence of indicators, such as faecal matter or cast skins, which the
bed bugs deposit on a non-trapping indicator surface provided at the

| ocation. Preferably.the device. i ubstantially fl and t.he refuge
conpr | SesnE ByrRE i eh s s Praedf binde Wdhe PRl et Ekiied « ha
bed bugs GaBreGt AWhsilyWigiblehem 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 eﬁ%c%)rldlen’ tg %grr&?e?ra ape(c): ofC tﬁg npesérﬁﬂlvsen igg Hl%?esies 'pr()O\f}(g%cﬁaa ! %rsilvealme oldC h
generates a very strong taxi s respofise I s paper or “cardboard, particularly
cor r ugat edf agging tic Fraschce 6Pb&I K Wigishethbiy captitel coMpimising ugmigerdevidani | a
paper is a type of paper originally nade from Manila henp. It is usually
beige in @@F%F and the fibers are usually visible to the naked eye. Manila
paper s a sem - bl eached eNaf £akisSUbaleRABaTy hEbBMusI® idctlion: aR4Ch as.
for exanple, wood or fabric may however be used to create a re uge. When
such a detector is placiedallowetheirpredfehactodd identidieb &g thapbsdchefidboard or a

mattress the bed bugs will he enticed to crawl into the creyice nd
tunnel's of the refuge and ¥asfYtrchas ﬁaaﬁﬁérﬂ%“gbmﬁq%%%%w#&%ﬁ%@%ffb%m i ght

hours or for tines bet m?ﬂeﬁ&ﬁdﬁl-aﬂdﬁ-ﬁéﬂpﬂ% ihﬁic%orﬁﬁ@d&tpp@vi&e%féé% they will
crawl over the non-trapping indicator surface and may leave an 1 ndicator of

their presence, such as, beratinmt exclusively faeces or cast skins. WO
2010/ 082043PCT/ GB2010/ 050032 6 By inspecting the device at regular

intervals the presence of bed bugs can be detected, and if detected an
appropriate action taken e.g. use of active traps and or exterm nation.

I ndeed t he 4GYb1GeFe Afvidd18 ssESERMy hﬁkva?lﬁtth&féf&g%rbo@%ri@@sd&e%%Qtﬁﬁ_&ﬂs Veaflevi ces
by, for exanple;, the inclusion of” an insecticide and / or trapping elenents

such as abkewhich an sdiredtdnd stapeddhkatded bygd ¢ve drawll inwi themahd anlwbiglor t o

detect the _presence of. |ive sanples. The refuge st. preferably conprises a
Cor  ugat o B BE T RS G 5T BT e Do P UbULPaS or BABER For 5
combi nat i QRisAbsgdRA&S Attt (bed BLEPR (Be FRELY TRIsTa Wb tRpIRE eihylRdfPUgS are

known or discovered to have a sensory and or chemical affinity. Such
cor r ugat egxanhpetasseasasy oy phesad layisaespongso Sine enagdrial whead geherates a vetypstemd bot t om

sheets, wth a thir [ry heet dwi ch ween, They nake an
aoal 7ot 108 Bt AR AR SR b AN LRI BRI BB D 0V e &

sol ution patitinerdps@b Miilﬂiﬂ@i)glﬂﬂ’rﬁduﬁiﬂm@p%r hegpe anshpef siegihalemb&dfréig
detection device and nethod. i o
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.



Preferably the indicating surface is a substantially flat sheet of materi al
whi ch surrounds the entire area of the refuge. A device according to the

i nventi orwoayions2@Bt ached to a surface to which bed bugecwmB2bm/&vd3zact ed
in a variety of ways. Most preferred #s 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 |ower support. Preferably the adhesive is covered

by a peel gbl.e backi nmenber. The use, of an adhesive on the underside of
Che ski rt BF ATRRREIC Y A et aran e s g 2k R RR bRt By R e et 1
reused ongeleidctelas appRPrih@NRNQHREe bt udeDf dBtiVKRIPY ah®of Extét&@Hatidh. anot her
| ocati on. The sinple design al so nakes assenbly cheap. Brief Description of

t he Draw ngs An enbodi ment of the invention will now be described, by way

of exanpl nly, with reference.to t.he acco nyi ng.draw.ng,, i @ _which: WO
20101 08p0sEc Bty BEbE 85 b b0 AR IR LG SR B ol B e o '
devi ce aceqinileghé clRRnETas eikctidideitid /A trappihgicle@tbnbesich apidherivef

Exenpl ary Enbodi nent The single Fig 1 of the drawi ng shows a bed bug

det ect or ~ 1thin th deviee piomntheAnciusiinefd CHEY tp defeeithe Brepise f VaAngMes- i n use,
is substantially flat and square. The device (10) conprises two essenti al
conponents, a refuge (16) and a non-trapping indicator surface (18)

conpri si nTharefkger hogt b8fprablyrdompndengcdrhezatedfcogppsivdihelt dafrwdodefibrtbodidrent

illustrated are sandw ched between per (12) and |ower, (22) protective
sheet's of CH3R2"¢ Y PRACT 4 & Cﬁfn_iét{afleg Oﬁﬁﬁe&%or&tégréaﬂﬂ%%p@&ﬂe% %@W&Wbﬁ)ﬁér via a
plural i ty,fs SPREGNS of difdovdaGh hh@kesdnisy Rl Bt Slenpeatgrifhys PARgd | nwardly of
the protective sheets corners.

corrugated sheets are typically a composite of three sheets, top and bottom sheets, with a
third corrugated sheet sandwiched between. They make 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:



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 corwogatwmsestsdefi ne an array of parall el open-endedTiGBIBlS0(326)
defining dark encloses sites (28) intd which the bed bugs can hide. The
material attracts the bed bugs by sensory and/ or cheno taxis. The skilled
addressee w Il recognise that alternative materials and forns nmay be used.
The refuge (16) is positioned centrally on a sheet of, for exanple, white
matt paper (18) the area of which extending outwardly fromthe refuge
defines appoNistah@RPiodsd pasheal Oviedkdlaldel kBRkeording tblEr&de€int&dilonof t he
skirt may be coated with an adhesive (34) and has a peel abl e cover | ayer
(not shown) so as to facilitate its positioning on, for exanple, the

headboarde&ﬂng%QTiIonp%g¥ngahp§mggih&gtbeing easily crushed, the device
is prefer n—Tr1grd ptrastics upper (12) and | ower (22)

protective sheet supports which may be connected to one another via a
plurality of spacer pasts (24). To siq& iféaassenbly of the device (10), or
conposi t e Thaginglerae  of thsedrpweg shewpp hedhupactesier dBhinrtee FFrmpPfsheet of white

paper (18) | j - i i ndj i (

2010/ oszo%%@*&g%%%%‘%%ﬂ@ ‘@g?ﬂr’%%ﬁﬂ%{ﬂb ﬁgﬁﬂ{-atgiyl%g.gﬂdr%qes e are then

cl anped t Ghetibvdce (161 vaepriges o e etsemenl shmpdisensl 2 yefage(162 2nd whocrappieg wel ded
or glued together though spacers (24) which project froman upper sheet
(12) and Rt Shifise <_H§J @gﬁ(rg&)gwnitém YR _l‘j(g_z% refB% WA ol 65 (20)
made in tbapH@Rehf @RRNNL ARl R iOledBE &g phaCi1hY Lt l%\x)%@gﬁ) gfotagsenbly. The
tunnels in the refuge may be coated or fill'ed wth a marker (30) which may
be deposi thedtsar flahthibadidygsstianwhichansf@meedd byortchmothed visugdutabtyt die

i ndi cator skirt. The ker conmpound can be.a visible marker conpound or
one. whi cnsTets (14 el BRe s GERR0ROTs fboscdiB il TRl REP it s a
t hr owaway ¢y | nt ended for so-call ed one shot usage only. In use, the
device all ows detection not by the physical capture of bed bugs but rather
passively by observing tell tale signs which indicate their presence. These
tell talerglgns. i i i 1wk I i ! kins. The
ot hod 1 o T0¢ Fogs 08 S DoBRbnsE Bl AT R hPo st ARt

takes the form of a corrugated component made of paper or card whose corrugations

define an array of parallel open-ended tunnels (26) defining dark encloses 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)



a) Firstly they are particularly attracted to a refuge with crevices
offering sensory and / or chem cal attractants, such as corrugated card;
and b) Sewondines2ddbey tend to defecate not inside their pcefaRrelomsvoseat her
i mredi ately outside. Thus, by using a8refuge in conbination with a
non-trappi ng i ndi cator which skirts or surrounds the refuge, the presence
of bed bug activity can be detected by view ng the indicator surface

surround or skirt.. By_.avoiding the use of tr i ng adhesi ves or certain
ohem oar s S e nReR A n R G ARP bR BERASR B Thh et ar e
not rel eagd 22N hRArdy wdRle@ ol bRBd ERtHRL (6 bh §yReks (2¥Qyhich project from an

2010/ 082043PCT/ GB2010/ 050032 Clains 1. A bed bu et ecti1on device (10)

conpr i si ngppea shegt (1) age whid)enigiiholes €24)dn {aver shepti(32)r Bsgoreesd kalem2Bed bugs;
and b. a non-tr ing._indicat.or surface (. gn.-whi.ch, t he bed bugs may
Foave i nala bl B8P Frbithk fRkGe St GRR R r 8RO MbeBBIL T o “Cast ek .
said refuge being positioned in close proximty to said non-trapping

i ndi cator _surface such that the bed bu?s can | eave an indicator of their
presence &8¢ tunagls it tgapfuge mey becpated pefiled with dumarkerd38hwhisBimayhgy to or

fromthe H&Ioléﬂéi on the bedbugs and transferred 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.



2. A bed bug detection device as clained in claim1 in which the refuge
conprises crevices, tunnels or the like (26) which create a

m cr oenviwornnenis2043 whi ch t he bed bugs may |ive during trhe/Giry10/30032 bed
bug detection device as clainmed in cl&im2 wherein the refuge conprises
dark enclosed sites (28). 4. A bed bug detection device as clained in any
of the preceding clainms wherein the refuge conprises a material to which

t he bed b& s have a sensory and/ or chem cal affinity such as wood, fabric,
or paper.—ggm% bed bug detection device as claimed in claim4 wherein the
refuge conprises Manila paper. 6. A bed bug detection device as clainmed in
claim4 or 5 wherein the refuge conprises corrugated paper. 7. A bed bug
det ecti on deVi cebedbed ditestignidgvignylBicompasipgecedi ng cl ai ms wherein the non

trappi ng surface surrqund he.refuge. 8. A bed bug detection device as
clainmed in any of™'t Pié&#) e’e@gﬁjiwﬁbclhcq ISTh RSP ﬁ%glnbc?ﬁ tugsaﬁbl?ng surface
conpri ses a skirtb.(48b)-uabpiah islicaierisnefacd (18),foafwigéh the\8ed bugs may leave

2010/ 082043PCT/ GB2010/ 050032 10 9. A bed bug detection device as clained in
any of the precedi n{digaarngf thair gEgsenre ﬁ@h@ég@@@rﬁwr@éca%élﬂéﬁ or filled

with a marker ga‘?&’ }efﬁ\gg ﬁ&n%sit@cﬁleg?rpgl%isé ﬁgxﬂfﬁt)l t%esaid%n(—:@&p%ngsiﬂﬁifc%g'

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.

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.

7. A bed bug detection device as claimed in any of the preceding claims wherein

the non trapping surface surrounds the refuge.

8. A bed bug detection device as claimed in any of the preceding claims wherein

the non trapping surface comprises a skirt (18b) which surrounds the refuge.



10. A bed bug detection device as clainmed in claim9 wherein the marker can
be detected by UV radiation. 11. A bed bug detection device as clained in
any of theopoeosei4ag cl ai ns wherein the indicator surfaeeTiGBesliseised to
contrast with the bed bugs. 12. A bedidbug detection device as clainmed in
any of the preceding clains wherein the underside (32) of which conprises
an adhesive allow ng the device to be attached to a surface. 13. A bed bug

detection deyicg,as, clainmed in an f.the precedi ng cl ai further

Compri 51 ng. obe opehp RuRiioa 66 Ye fairieilin By 5 HeBfectyfie upiis Bish

det ection devi GRe ASude BhyBlcdafedCdrdiiBu WAt RAAICR (30) SV HRIOhEE bé Y& RIt&BNt S
conprise a substantially rigid material which covers the refuge. 15. A bed

bug devi ce as dhaindia@taryugacgi m 14 which takes the formof a pad conpri sing
the refuge and non-trapping indicator surface sandw ched between upper and
| ower protective elenents. 16. A passive nethod of detecting the presence
of bed bugs wW.tAbed biid@dtéctiva Rl vice asOlaitiddSih ki S WEerdindBy inafkebarche a)
elicits a taxis response, attracting the bedbugs to a |ocation; and b)
allows their prisisikddytdVpadiaéRintified by the presence of indicators, such
as faecal matter or cast skins, which the bed bugs deposit on a

non-trappi ng indicator surface provided at the location. WO

2010/ 08204 3PCI/ &Ri20 bs @bEOB deélvice as claimed in any of the preceding claims wherein

the indicator surface is selected to contrast with the bed bugs.

12. A bed bug detection device as claimed in any of the preceding claims wherein
the underside (32) of which comprises an adhesive allowing the device to be

attached to a surface.

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

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

14. A bed bug detection device as claimed in claim 13 wherein the protective

elements comprise a substantially rigid material which covers the refuge.

15. A bed bug device as claimed in claim 14 which takes the form of a pad
comprising the refuge and non-trapping indicator surface sandwiched between

upper and lower protective elements.

16. A passive method of detecting the presence of bed bugs without their capture
comprising using a device which:
a) elicits a taxis response, attracting the bedbugs to a location; and
b) allows their presence to be identified by the presence of
indicators, such as faecal matter or cast skins, which the bed
bugs deposit on a non-trapping indicator surface provided at the

location.



17. A device substantially as described herein with reference to and as
illustrated in Fig 1. 18. A bed bug detection device (10) conprising: a) a
mat eri al Wwo@piwastdaswhi ch bed bugs have a sensory affi ni PETABERWNISCI32
contains tunnels so shaped that bed bugs can crawl into it and inhabit it,
and b) an indicating surface (18), on which the bed bugs faeces can be
seen. 19. A bed bug detection device as clained in claim18 wherein the

material is p aof corru ed conposite.sheet.. 20. A bed det ecti on
Govi ce as of STHEfete Srsehall 5 ERe oG i Recte i Bangs HRnaEE T o
provi ded adj acgng ja tunnel entrance. 21. A bed bug detection device as
claimed in any of clains 18-20 where the indicating surface is a sheet of

white paper. 22. A bed bug detection device as clainmed in any of clains

18-21 wherein,t {ndi catin ur f surr.ounds the entire area of the pad.
23. A nethod?%#bgﬁéék%éﬁ%f“@ﬁ@gﬁ?%ggﬁ€8m8P“B%d bugs conprising using a

device as clained in any) of maleditln® 61 &ithavideh bedl gk haed a tdhcoyediigsaind
checking for indications of their presence bz exanlnln% t he indicating
surface (18), for bed bugsWhighegeafains tunnels so shaped that bed bugs can crawl into it
and inhabit it, and
b) an indicating surface (18), on which the bed bugs faeces can be

seen.

19. A bed bug detection device as claimed in claim 18 wherein the material is a pad

of corrugated composite sheet.

20. A bed bug detection device as claimed in claim 18 or 19 wherein the indicating

surface is provided adjacent a tunnel entrance.

21. A bed bug detection device as claimed in any of claims 18-20 where the

indicating surface is a sheet of white paper.

22. A bed bug detection device as claimed in any of claims 18-21 wherein the

indicating surface surrounds the entire area of the pad.

23. A method of detecting the presence of bed bugs comprising using a device as
claimed in any of claims 18 to 22 to attract the bedbugs and checking for
indications of their presence by examining the indicating surface (18), for bed

bugs faeces.



