BED BUG MONI TOR DEVI CE FOR VERTI CAL SURFACES CROSS- REFERENCE TO RELATED
APPLI CATIONS [0001] This application clainms the benefit of U S

Provi si oD 28ppie42at i on No. 61/411,016 fil ed Novenber 8pczAbo11bs4ED OF THE
| NVENTI ON [ 0002] The present invention relates to a bed bug nonitor and/or
capture device. BACKGROUND OF THE INVENTI O\I 0003] Bed bugs are small
noct ur nal i nd3ED BUGF MONIFORDEVIC ¥\ dRHAGHES t he bl ood of hunans
and ot her warm bl ooded hosts. Bed bugs exhl b|t cryptic behavi or, which
makes their detection and control difficult and time consuming. This is
particularly true for the common bed bug, C nex |ectularius, which has
becone wel | adated to human enV| ronrrents Clher speci es of bed bugs, for
exanpl e, G ERENCETE RELATEDA PRI CAtold DN and/or animal s as wel | .
[0004] While t s the
United Stat es&ﬁﬂﬂne |ncp|§5 ggagggﬁﬁﬂ?%?%r%g%ﬂlﬁgﬁg gt}lrggg\% O%h P?I?gat ed to a
resurgence of6olt41egas st Novembee8e2(10years. There are many aspects of bed
bugs which nmake it difficult to eradicate them once they have established a
presence in a location. Accordingly, there is a need for effective traps to
det er mi ne t hgpf pEARANVISGTRWGS before they becone entrenched. [0005]
Adult bed bugs are about 6 mliTineters long, 5to 6 mllineters wde, and
are reddi sh 002 Thiephesetahventibatelatneth dipdibug moffiter amdfert captireigdenides ar e
simlar in appearance to the adults, but are snmaller and lighter in color.
Bed bugs do not fly, but can nove quickly over surfaces. Femal e bed bugs

lay their egpadRGROUNDN FHEANVENITRRN deposit up to five eggs per day,
and as many as 500 during a lifetine. The bed bug ggs are very small,

about the si 20031 Bgdbuss argswell npplarna inseats pfthe farmhe gidaathat @Led efftheausi ng
themto ad he'i)?o of %H{n RE SR other warm blooded hosts. Bed bugs exhibit cryptic behavior,

which makes their detection and control difficult and time consuming. This is

particularly true for the common bed bug, Cimex lectularius, which has become well
adapted to human environments. Other species of bed bugs, for example, Cimex

hemipterus, are nuisances to people and/or animals as well.

[0004] While bed bugs have been controlled in many areas, such as the United
States, the increase in international travel has contributed to a resurgence of these
pests in recent years. There are many aspects of bed bugs which make it difficult to
eradicate them once they have established a presence in a location. Accordingly,
there is a need for effective traps to determine the presence of bed bugs before they

become entrenched.

[0005] Adult bed bugs are about 6 millimeters long, 5 to 6 millimeters wide, and are
reddish brown with oval, flattened bodies. The immature nymphs are similar in
appearance to the adults, but are smaller and lighter in color. Bed bugs do not fly,
but can move quickly over surfaces. Female bed bugs lay their eggs in secluded
areas and can deposit up to five eggs per day, and as many as 500 during a lifetime.
The bed bug eggs are very small, about the size of a dust spec. When first laid, the

eggs are sticky causing them to adhere to surfaces.



[ 0006] Bed bugs can go for long periods of tinme wthout feeding. Nynphs can
survive for weeks w thout feeding, while adults can survive for nonths.
Consequenwbyp1zasii€st at i ons cannot be el im nated sinply PETIuSamil0§1883

| ocation unoccupied for brief periods of tinme. [0007] While bed bugs are
active during the nighttine, during daylight they tend to hide in tiny
crevices or g@%&:ﬁed gs eangee fenlengiperiedsofdintg withad dseditigd Nygpbs ees i n beds,
bed frames, f |t I J S, ] in nd .countl ess ot her
pl aces. Bed Bﬁlrélﬁsuetfé{nﬁe‘f% "glgg’ ru g%%@e%g’g%u@%d%duﬁgg ﬁgﬁuﬁﬁ © %oer;}‘f“'gshtgél?ke sone ot her
insects. [O00@®hsdmentby dsfeRiticik Baidoebé eliifiatdanaslylby lebvavd Dchtionod t hr ough
el ongated nouth parts. They nmay feed on a human for 3 to 10 m nutes,

al t hough t he Upescypiedifer byl periqdsiof tis. f eel the bite. After the bite, the
victimoften experiences an itchy welt or a del ayed hypersensitivity

react{ on 1 es gl BedH hichasi i B FRnind URiL dg Rhd (5O
peopl e do no? ha\q)e alny r?zg%ti gn 5r only a @%Py sr’raﬁ‘[lp% e%c%?@ﬁo a bed bug
bite. Bed budidsiinéigy kewveces prnpackssBehbugsanay thereldra find easyttiding plstsin such as
nosquitoes and.tjcks. It .is.not possible to.determ ne whether bite is
froma bed bAEoPedfameb AFHE spiBapbcui e eeeapd Saestngnosed as
hives or a skided. Beh busPiREE (- Ipkdhte Hido RUOLUIRI RSt Jkb 9bhe BMYr fk&ient |y go
on for long periods before they are recogni zed. ed bug infestations
f l ong p ds b t hey g d. [0009] Bed bug f est at
originate by a bed bug being carried into a new area. Bed bugs are able to

cling to pos$Q¥S] Hed bagrotipigdhginsustenance dysleaning blpod thueygh eleagatechiponih
transported | 'S0 i i | di.nhgs re the
turnover of 3@%533%‘%?}5@ géaﬁll Oé]ha?ﬂuis}ﬁ%hﬁgz ‘%g‘?&%@&’c&g@?@ %Anﬁégmﬁg%tgc ks,

crui se shi pslikelged tezt the biter Aftexghébitgshe viatim ofier lekpetizacesdaritthy areltes a

condom ni uns and apartnents, are especially vulnerable to bed bug

i nf estati ons dolp epjgpulialy rspction resulfing i swelzdn tseepeighe Biscr i bed

her ein, bed Ridqy! SoObbbpl 4d hithie Y MR or3AH PHAFLERM FoaclibPloiSs! Onal
pest renoval speciall st zfnd pesticl dés are nee . I't 1s necessary to
renove al |l cbed beg bitmdedbng bessiaavy spopteotsshdtmonsimilaoomther pesiy,suddess bugs and
eggs as nuch as ssible throu vacuum ng, and I esti.ci de o |likely
di g ar eas MOV gRbteks LB AERl Bt ddratie aEPB B %0 ShespRige Lo’ a
busi ness suchy awtier MPedfpefiSaritl BikS Wdy-beihisdiagiiRed hamvEs &% Jaf @sh. bed bug
infestations as early as poSsible in“order to begin eradication procedures.
[0011] The t Coysequenly, bedibug inéastativhsmay Ehewantly gofondenlobggeriodsioetoret nearly
i npossi bl e tﬁ}fgr eé/rent an control an infestation unless they are quickly

di scovered ant”eSt&! “Bed bugs have been found to nove through holes in
wal l's, ceilings and floors into adjacent roons. Devices and nethods for the
early det ect [09pBedbdg hifgstativhe ofigipe@ibald hedbhag Beigicarricdento asfeint akd.t Y

i ndustri es. bgOlZ] Wi | e several attenpts have been made to devise bed bug
noni tori ng aRed BrEapabledo gling togwssepsionsand hide inspall sparssisuelsthabibey | n
general , not : ‘ i egl | T ppventors
have st udi edn{r%g%é%{aagg eg?glrg?gi%&t@gél%gﬁ%i %% ?Yﬁﬁﬁ’%@ﬁzﬁ‘t@ eaﬂtthne factor
in the fail utenofer sfiedtugats sdsglt, suchessihosdd, mapels, fintsybarsackherhiscshigd, an

effective tr i ng mechani sm [0013].Thus, it .has been observed by the

present invegl{)“gtte ’?Wélﬁlgg‘@@%&_@ Pqﬁ‘f‘%ni“%gé’ %ﬁﬁ‘&‘_"ﬁ%é?n‘foﬁg_@@ﬂlsﬁggts, are

resistant to, ents) RRSesPécidlly wliderdBl&RShed MR iA@sthiihsabll | 1ty to cross traps

that woul d snare other insects, particularly where a heating elenment is not
r

enpl oyed. Consequently, bed bug nonitors that rely upon |uring bed bugs to
sticky traps[id] Becaupeokdl the f¢aperesiel heddugedesoribed Imuginsheddiugs axglbotlacr oss

the trap surfage,and, eventual l.y .exjt.the device. 014) ..Further.. it has
been prov; ot GoafeEEMd Sdithf Mo WL Faonal pectaiS b B vigibne
roughness of afehrReddd! ftasecesarydirehotdyclanée dal aghetesBBoljegsfrband to avoid
crossing snooth surfaces, rendering current traps which require such a
traversal befaomp remeve baddugs anthedssiaparuch a3 pessiblg thaigh vapyunygg, asd apply
unexpect edl y . i i re effective
to control of %Sglyﬁqunfsog@{eb}s%ggl%@g&ér@gf %%%%%%ﬁ%ﬁfé& %%8%8%}%%%% bed bug
attractant) dismiptieeto ybusirescarhaeh horetl Axugesdls itk desirablertd detect tedapgar ent | y

too snooth for, the bed bugs despite such ou,tvvarddl y. rough appear ance.
infestations as early as possible in order to begin eradication procedures.
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[ 0015] The present invention overcones the above-identified problens by
provi di ng novel bed bug nonitors and/or capture devices. SUWARY OF THE
| NVENTI ONWDQOBJ64426 one aspect, the present invention reCatusgotosssbed bug
nonitor and/or capture device that can be nounted on a vertical surface
conpri si ng: a% a bed bug attractant elenent; and (b) a harborage el ement
conpri si ng at[00ddshheding, pabilawng seenefive behayior of hedbuga smkeeigneatly (ii) an
interior seg " L] " I not her t, the
nvent fon' | o PpiRE irahet pt T AR ol AA cbLaRiRLAR gRERRR
conpri si ng: ahd &efted Buddbugs hivacican fogldasBivive ClgoPgH KoleginiwalBcailinighyude; i11)
an organi c acj d;

g tloors into adjacent rooms. Devices and methods for the early detection of bed bugs

are especially needed in the hospitality industries.

[0012] While several attempts have been made to devise bed bug monitoring and/or
capture devices in the past, these devices have, in general, not proven to be
commercially effective. The present inventors have studied many aspects of bed bug
behavior, and believe that one factor in the failure of such devices to desirably

perform is the lack of an effective trapping mechanism.

[0013] Thus, it has been observed by the present inventors that bed bugs, unlike
many other insect pests, are resistant to many types of sticky traps, having the ability
to cross traps that would snare other insects, particularly where a heating element is
not employed. Consequently, bed bug monitors that rely upon luring bed bugs to
sticky traps may not be effective as the bed bugs may simply walk across the trap

surface and eventually exit the device.

[0014] Further, it has been previously observed that bed bugs are extremely
sensitive to the roughness of the surfaces on which they are placed. Bed bugs tend to
avoid crossing smooth surfaces, rendering current traps which require such a
traversal before they are trapped ineffective. Indeed, it has been unexpectedly found
that traps having a textured surface which are effective to control other insect
species are (when modified to contain a bed bug attractant) ineffective to control bed
bugs as their surface is apparently too smooth for the bed bugs despite such

outwardly rough appearance.

[0015] The present invention overcomes the above-identified problems by providing

novel bed bug monitors and/or capture devices.

SUMMARY OF THE INVENTION

[0016] In one aspect, the present invention relates to a bed bug monitor and/or

capture device that can be mounted on a vertical surface comprising: (a) a bed bug



iii) carbon dioxide; and b) a harborage el enent conprising at |east one

pat hway conprising: i) a base segnent; ii) an interior segnent; and iii) a
t op segnew0.20ie4426ni t or and/ or capture device can furt RET/USONMIPF4SE3 a
deadfall trap. [0018] In yet another aspect, the invention is directed to a
bed bug nonitor and/or capture device conprising a deadfall trap having one
or nore openigfpstanhelemgr; ands(yy phedorage clestent epraprising #Hdeashenparathwashe bed bug

noni t or and/ 3 r ey ce t ri rpQr.age ed

adj acent to ;% é@ﬁg'gé%f@lﬁ%#égﬁdﬁ% (g%sl}]i%ﬁmf h? eenr?" aggrgg@ta %&{ %eg%%ﬁ{e or nore
openi ngs are provided through a bottom surface of the deadfall trap. [0019]
I n yet anot h¢d0183 peariothdrhspdct) \ieninvanionds dir¢otel toch Hed bag edhitbtigndimni t or
and/ or capture devjce conpr.ising a housing defining a substantially

encl osed i nt SARIBYC CSKISE SOMPEISINEast one bed bug attractant el enent positioned
within the interior space of the housing; a harborage elenent that is

ei ther defined ongj Rechoushit@c@ht RaatiticBRpHsiap t he housing, said harborage
el enent defining at | east one pathway through which bed bugs can travel;
and at | east one opening defined in at |east one wall of the housing at a

| ocation adj acent to theahaldpfdgge el ement, wherein fumes enmnating 4

ii) an organic acid;
iii) carbon dioxide; and
b) aharborage element comprising at least one pathway comprising:
i) a base segment;
ii) an interior segment; and
iii) a top segment.
The monitor and/or capture device can further comprise a deadfall trap.

[0018] In yet another aspect, the invention is directed to a bed bug monitor and/or
capture device comprising a deadfall trap having one or more openings through a
surface thereof. In a further aspect, the bed bug monitor and/or capture device
further comprises a harborage mounted adjacent to the deadfall trap. In a still
further aspect, the one or more openings are provided through a bottom surface of

the deadfall trap.

[0019] In yet another aspect, the invention is directed to a bed bug monitor and/or
capture device comprising a housing defining a substantially enclosed interior space;
at least one bed bug attractant element positioned within the interior space of the
housing; a harborage element that is either defined on the housing or positioned on
the housing, said harborage element defining at least one pathway through which
bed bugs can travel; and at least one opening defined in at least one wall of the

housing at a location adjacent to the harborage element, wherein fumes emanating
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fromthe bed bug attractant el enent can escape through at | east one opening
to a |l ocation outside of the device in order to attract bed bugs toward
sai d har bwoage/shesent. [0020] In still another aspect, PCHAIS2OMAMSSDN | S
directed to a bed bug nonitor and/or capture device conprising a housing
defining a substantially enclosed interior space and a deadfall trap; at

| east one bedtdsuthedred bug atiractant derent cpo sscrpoiheenghiat east angepemingtd ®r space
of the housing;.,. | east : ni ef | ' I t ;one wal |l of
the housi ng aecasiBf Sulliesh IR 4eRILE ERRSH AL bAFShks Do Bhed ST RS her e n
fumes emanat ietgnént.om t he bed bug attractant el ement can escape through at

| east one opening to a |l ocation outside of the device in order to lure bed

bugs toward id deadfall trap. [0021] In.still another aspect, the
i ngen_ti on i sﬁ@é& sl P‘??ﬂé‘_’fr?ﬁé)ec% elﬁﬁ%ﬂtwﬂf %e%?ﬁp@rbegéps qoifgr %ﬂorbugs
conprising a cE‘lgcul% ({lﬂic@%gin?hﬁiﬂéﬁ_h%{ﬁ?ﬁé ééﬁdiﬁ%h Xu&&ﬂliiglﬁgglcﬁd%w{ﬂt&for% ace and a

e
plurality of apertures defined in one or re wal t he housi ng that

provi de one endadeaslifbllitrep;pébasigpmedypd bhig attnactaet dlerhent ipositiepalowithio thene or nore
| ocations outside of t hpusi ng t ttract bed bugs toward the hausing; a
sour ce of cartEoAPess Aahs RepE et Fiteresmedefited Feb IRy SRR ne
interior spage Rusindet RtatifWeitHer 8n bPs@hdeantheMeidrhis traslj vAkedh finhed €ast one
of the plurality of apertures of the housing; a source of organic acid that

i s confi gur e¢mapating fparsithd kaddwewitrdsiant elamentran eheape dpaegh adfleashenchousi ng at
a location that .i s, adjacent aft. .| f I | f rtures of
t he housing;ogﬁahéué%ky%gﬂgyﬁéﬂ%@ﬁ§%gggﬁaﬁlF%gg%nr?é%%%ﬁ §§W%§%§€Sitioned
w thin the idestfhlofrappace of the housing at a location that is adjacent at
| east one of the plurality of apertures of the housing. [0022] In yet

anot her aspec t he vention is dLrected,t& a carb %agioxide_cartridge

assenbly for [épzdéén Bt'élganﬂshﬁrta&ecamfﬂaveré@aﬂﬁ igectratp FRONEPERE 3 Susi ng

i ncl udi ng an i i i i . at

| cast one. opSiituafig A BRACGRNAYLER pouphLtsiida Ao ERRLEmas 2 ¢,
t he interi or sppaeed aptirality of spatessatefined incanelwo mate wallslef the bowsing thah t he
interior space to a |ocatian outside of .the ho¥sin% to attract bed bugs

t owar ds t he BE%”‘&@‘%PSH?‘FB meprsgecayt P heieior sp3pedo pre CMshodi nent

the carbon diQxiige GAGidE b heeHRTBlatrdcPed B68 té%d_@lmrsi\%em(ﬁnm i ncl ude
a first chem cal conposition contained within the first

2012/ 064426 Pcmbosdkidesbatgseondignreditp he positionedavithin thednishiensnags ottbaposi ti on

contained within the secon o) rtnent. The rtrid senbl n further
el ude one. SPufs ASBRGORIE MORGCAES east W RS PhPRR SRRHNY AEE
conpart ment s hb@sify; @\ehice oNafhvsictaciditharix tdidigofed tb be pbsifibscdl wiantient of the
first and second conpé&tal ents, wherein u on,rennving )

interior space of the housing at a location that is adjacent af least one of the plurality

of apertures of the housing; and a source of aldehyde that is configured to be

positioned within the interior space of the housing at a location that is adjacent at

least one of the plurality of apertures of the housing.

[0022] In yet another aspect, the invention is directed to a carbon dioxide cartridge
assembly for a bed bug monitor and/or capture device comprising a housing
including an interior space having a plurality of compartments, and at least one
opening defined in a wall of the housing to permit air to enter the interior space and
the escapement of carbon dioxide from within the interior space to a location outside
of the housing to attract bed bugs towards the bed bug monitor and/or capture
device. In a first embodiment the carbon dioxide cartridge assembly can have two

compartments and include a first chemical composition contained within the first

5



the seals, the chem cal contents of the conpartnents can be m xed toget her
with any noisture in air contained in the interior space to yield carbon

di oxi de. w0 2a129@¢20d enbodi nent the carbon di oxi de cart PCHgS2@&3984353 y can
include a third chem cal conposition contained within a third conpartnent.
In this enbodi nrent one or nore renovable seals can cover the first, second
and third corpaperantsnde speandohemicaheprepaséion centringd vathin the seeradi cal
contents of the ¢ r nt | ' t chemi cal
contents of tcﬁrenpf') U ‘gtr frﬁe];cao d \gﬁan%%rgtlbﬁé%?%fé%q‘géeﬁ%@&ng 4 ooggk e(?‘}ap% yield

carbon di oxi deals t&RA8} tHefisnaidnecomdsioapartmehis té prepaitingiveserdiniigdged to an
anpoul e assenbly for a bed bug ponitor and/or capture device conprising a
housi ng i ncl Gk Fhymig cemtertal the frsbangd segond; qogapapRiehis c WhereiwHRSB reMYng

cont ai ned w ti pal: of JHNE ] ) Ltd on
cont ai ned Wltt |%a§2@e§?ﬁl&cglvﬁoarbﬁgf t ée opLJS| ng?soda}ng%%gg&g@%ﬁg?fe@g%g S
coveri ng the moisthe ihairpostagrt in theduteridresphcetogagié crbbn dioxidee [t heedondl

contents of the vjals, BRL.EF DESCRI PTI ON OF THE DRAW NGS..[.0024] FI GURE 1
is a per spec%@g\}‘?%}@fcaﬁ’_oﬁé%‘”% C"\%‘t‘?g‘f Bsrse‘é‘hgﬁfl“&%\y‘b‘{\‘elﬂ@“hég?@ka ccordi ng
to a first exgapbafivn SSHRAHEIHMinQf third SotpPat&RttOmh thiQIRRIdirkibAAdRE ofniofe @ Si de
view of a bed bug nonitoring and/or capture device of this enbodiment of
t he i nvent i omempobdReiealsicBUREY €3 thesfirat, besiond and, thérd compartinents boipresenti t or i ng
and/ or captur.e e1¥i ce .of tti}'%s %rrbod'i ment . of hhe i nvention., .

inadvertent mixing of the chemical contents of the compartiments, wherein upon

removing the seals, the chemical contents of the plurality of compartments can be

mixed together to yield carbon dioxide.

[0023] In another aspect, the invention is directed to an ampoule assembly for a bed
bug monitor and/or capture device comprising a housing including two discrete
vials; a first chemical composition contained within one vial of the housing; a
second chemical composition contained within the other vial of the housing; and one
or more seals covering the vials to prevent inadvertent escapement of the chemical

contents of the vials.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] FIGURE 1 is a perspective view of a bed bug monitor and/or capture device

according to a first exemplary embodiment of the invention.

[0025] FIGURE 2 is a side view of a bed bug monitoring and/or capture device of

this embodiment of the invention.

[0026] FIGURE 3 is a bottom view of a bed bug monitoring and/or capture device

of this embodiment of the invention.

[0027] FIGURE 4A is a top view, FIGURE 4B is a front view and FIGURE 4C is a
cross sectional view (taken along section A-A of FIGURE 4B) of a second

embodiment of a bed bug monitor and/or capture device of this invention.



[0027] FIGURE 4Ais a top view, FIGURE 4B is a front view and FIGURE 4C is
a cross sectional view (taken al ong section A-A of FIGJRE 4B) of a second
enbodi mrerwoab12z6lped bug noni tor and/ or capture devi ce ofPCrhisgoliy4sa3i on.
[0028] FIGURE 5 is a perspective view of a bed bug nonitor and/or capture
devi ce according to the second enbodi nent of the invention. [0029] FI GURE 6
is a cross s&@d28pKEGUREeisof pespestivieyiewaritadiedibug nyendtop and/ar eaphwre davise

according to _the.second enbqdi t o e.invention. [0030] FIGURE 7 is a
per spective &F"e"&?%%?%&‘ﬁ% gé’mrr%egnlll?egoge\f/’il%veena%%or ding to the second

enbodi nent of the invention. [0031] FIGURE 8 is a perspective view of a top
segnent for @eo®) FGUREABisdhstmobdyédtionalofvieparofon idexi ebatdiging Use buga bed
bug nonitor device according to the secaond entI) di,ment, of the invention.
[0032] FI GURetttstants ageqrdine e thesweqnd sbodimagyiet 818 inentionop vi ew and FI GURE
9C is a back view of a third enbodi nrent of a bed bug nonitor and/or capture

devi ce of thirgoIo) YeBUREY i DB3dpedivEVith SPA ved tRgliRthifdB USRS hbdtrdiaR do FI GURE
10Bis a top view of a deadfall trap according to the third enbodi nent of

the bed bug thevetard embhdimetayitherigvedionce of this invention. [0034] Fl GURE
11A is a top perspective view, FIGJRE 11B is a bottom perspective view,

FI GURE 11C i [ view, FIGURE 11D |s front view Fl Eis a
ght side vIeRLRICRRE SRS, §derpeqin, bl B Sl st pid e
third enbodi @enibusionflebohWioxidnior ake angdbed be@plontter disNdececoditghioshe
i nvention.

second embodiment of the invention.

[0032] FIGURE 9A is a top perspective, FIGURE 9B is a top view and FIGURE 9C

is a back view of a third embodiment of a bed bug monitor and/or capture device of

this invention.

[0033] FIGURE 10A is a top perspective and FIGURE 10B is a top view of a
deadfall trap according to the third embodiment of the bed bug monitor and/or

capture device of this invention.

[0034] FIGURE 11A is a top perspective view, FIGURE 11B is a bottom
perspective view, FIGURE 11C is a left side view, FIGURE 11D is a front view,
FIGURE 11E is a right side view and FIGURE 11F is a back view of a holder insert
of the third embodiment of a bed bug monitor and/or capture device of this

invention.

[0035] FIGURE 12A is a top perspective view, FIGURE 12B is a bottom
perspective view, FIGURE 12 C is a top view and FIGURE 12D is a left side view
of an ampoule holder of the third embodiment of the bed bug monitor and/or capture

device of this invention.

[0036] FIGURE 13 is a top perspective view of an ampoule of the third embodiment

of a bed bug monitor and/or capture device of this invention.

[0037] FIGURE 14A is a front view and FIGURE 14B is a top perspective view of

the rear of the carbon dioxide generating cartridge of the third embodiment of the
7



[0035] FIGURE 12A is a top perspective view, FIGURE 12B is a bottom
perspective view, FIGURE 12 Cis a top view and FIGURE 12D is a | eft side
vi ew of awoampuyhkeeéhol der of the third enbodi nent of thecChbas20ngs486hit or
and/ or capture device of this invention. [0036] FIGURE 13 is a top
perspective view of an anmpoul e of the third enbodi nent of a bed bug nonitor
and/ or capt urbed degiwenitsfr anfliog captwendévaee of this vertia@ Rehetaim thes cartridgsris vi ew
and FlI GURE 14E is a Egﬁ persgectlve view of the rear of the carbon dioxide
generating carPYiaGe SO fR YRR Wbodi ment of the 7 bed bug nonitor
and/ or capture device of this invention, wherein the cartridge is shown

pi voted to a0} FIGURE i9R.a pép28livdViCWRIE alarbosage (fahs dtdntddithew off a
har borage of the third enbodi nent of the bed bhug nmonitor and/or capture
devi ce of t hithe bedugmenpitor padfansaphiredryrce gidhisdnventigy, per spective vi ew of a
partial assenbly of the third enbodi nent of the bed bug nonitor and/or

capture devi gréogl flﬁglﬁ)EW@&tik %r‘to}yg%gs%ﬁ&t% Vh%fj‘géa W’]}%Qf hoseiBRIS Rl thirdP,

anpoul e hol d orage are asse il'e the c¢arbon di oxide
cartridge ancmbogoudng ofithe bsth bugmeritbroadr cEpt@dRIEvice BS ihe inventipn pehespibet | ve

view of the partial assenply . of the third enbqdi nent of the bed b poni t or
andlor - capt ulEIfEEE: SFRRTURE TEROURCIE R BB Heg)
FIGURE 17A i Sw}ﬁlefftﬁ@cé}861§%ﬁﬁb%ﬁﬂﬂd%"érﬂ%ﬁu@ﬂ% s bRpl8ddAOtHIGURE €88 of the
hol der of the third enbodi nent of the bed bug nonitor and/or capture device
of this invens aémp perspective view of the partial assembly of the third embodiment of the bed

bug monitor and/or capture device of FIGURE 16A shown completely assembled.

[0040] FIGURE 17A is a top perspective view and FIGURE 17B is a bottom view
of the holder of the third embodiment of the bed bug monitor and/or capture device

of this invention.

DETAILED DESCRIPTION OF THE INVENTION

[0041] In one aspect the present invention relates to a bed bug monitor and/or

capture device that can be mounted on a vertical surface comprising: (a) a bed bug
attractant element; and (b) a harborage element comprising at least one pathway
comprising: (i) a base segment; (ii) an interior segment; and (iii) a top segment. The

monitor and/or capture device can further comprise a deadfall trap.

[0042] The device of this invention may comprise any bed bug attractant which is
effective to lure bed bugs to the device such that they enter into the pathway of the
harborage or into the deadfall trap. Attractants which can be employed include
carbon dioxide, heat, pheromones, human sweat components and the like. Mixtures

of one or more attractants can also be employed.

[0043] One attractant which is particularly preferred is a composition comprising an
unsaturated aldehyde component (pheromone component) and an organic acid
component (kairomone component). It is preferred that the unsaturated aldehyde

component be comprised of one or more aldehydes selected from the group



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0041] In one aspect the present
invention relates to a bed bug nonitor and/or capture device that can be
nount ed owoao0wawgi2é6al surface conprising: (a) a bed bugPrattusaatamssel enent ;
and (b) a harborage el enent conprising at | east one pathway conprising: (i)
a base segnent; (ii) an interior segnment; and (iji) a t segnent.. The

noni t or and/ epnsistingf rageiherenc bal Qfﬂeﬁ‘@%} andramei2ceeten- &@ﬁ&?%{?f}aqf#éﬁ. [ 0042]
The device of I.Sq bV, i QN j : t which is
eftect i ve t oPFURASHBEMEE befic Y EARhbateM-RRP Wbt AIURRE TN fe

pat hway of t kembaiidnoisagempoised of twth HexehmhatidOttenal sipis pheferred thmhthe whi ch can

be enpl oyed incl ude carbon dioxide,. heat, pheronmnes, . h n syeat
conponent s aﬁhiew@sIbPIPée.SCIRWQPlE?t&Och#OIBﬁ O‘Bﬁ%}d@ QPH‘};\(?#I t&%dh al so be
enpl oyed. [ OQ#3naPaGor@pblef@5h19M o MHoTT befvddAabbt Bl Riddatduel 8 meddérgo a
conposition conprising an unSaturated al dehyde conponent (pheronone

conmponent ) afbd naust attrgetiviedo hed bugsptheontimal ¢dogenteation of therifexeaaltand Qcfenpk
preferred that, t he ynsaturated al deh C onen ri . one or
more al dehyd&¥XWELE oAcd eﬁ%ﬁarﬁ &ﬂ@ %9‘6%33)% n@@ﬁg? gﬁ (fuha B@?ﬁ?@hésnﬁgﬁ%g tlen(r?éll - al
(Hexenal ) andohéeaaticir fUuBRiclacido HeGelemralis betwber sbot BiEig/Richridubbutt he
organi c acid conponent be butyric acid. Wen the al dehyde conponent is

conpri sed of 386ny/hrdyixing butpdc @id with Hexenaljagd flctenal fons amupstatle al dehydes
be present in_a ratrio of. from : :
Oct enal , nor §°BPEY ?Ié%rf(fylt ?Snnegesr%%g' :ﬂtc)) S%}a%%ﬁ%@gdr%ﬂg out %?l%nﬂ;g%ﬁgﬁéoaﬁ%plz 3. In

order to be rBfpomdit.TaGkder Eortthe bepdrabeiginpdnists op thenmtkactmn canpasitianoo bef t he

Hexenal and Cctenal m xture to be released is from about. 300. ng/ hr. to about

500ng/ hour, aplgasefat BB Propsr resnBashPIIPPRATL 610 PRADGPIPEIaRY i dfoFBUAHP b ased i s
bet ween abou 1%89%{&%% AN ALLMd Hn,@ésﬁved%%h&gr QI Shk 5ichas vrhi th
Hexenal and ena of FE ‘an ‘unstabl e conposition and It IS necessary to
separ at e t he didsdieby itearcapdo selverdty forexdueplee iC3-G o afams and pieferallderCof or t he

separate components of the ajtractant conposjtion tq be rel eased.at the
proper rat es Clealkpnes &ifs e ’Géﬁnﬂg_g‘ilar‘i‘if‘g‘gg’o‘?th?réﬂg]t?‘ﬁ@% ]g“?n&raﬁ%(fcgf’f whi ch
can be in geli,f Otk s@tadR dtadi Rt Rorttirie @N¥&GH1 diBsobvddqh AbnSiRlaygnt such as
wat er, dissolved In an organic solvent, for exanple a C8-Cl2 al kane, and

pref erabl y a cGBcen@htioratakgnel abent2(9ub 30€QipproOdtenst, raferably fram abat BaP0

terials. | | i ti i b t i
Gt enar di ssop S80Sk pstenal oo Tor N RREY SR AL Z9R'b 750,800 ReBBHP! 05000
ppm Cct enal , Ds&hRY abtapld 4i@4ttaR et cabiDused i &purRpith @ithahaDcteanlds mor e

preferably from about 2700 to 2750 ppm Cctenal. A second suitable
attractant t Hatyrisaasididissobied in norasajptkeencentrationyangeot abewR80 to J0¢RABM i ¢ aci d

di ssol ved i n,nonane. at cengen tl . to 2000 ppm
butyric aci d,bu a&dgla%cf%rg e§£ﬁ§¥y%%a%§ﬁ%ig48%0g%gg€a%%nn% e8C(lij)(%'yri c acid. [0044]
Each conponent can be incorporated into an absorbent material, for exanple,
but not |i m t[eo44]Back obthpsnehatdn begncdrpdreteddetd ao@absarbos enateyad] fpul p,
synthetic batting ol yester batting, fel bonded .car ded bs, very high
density pol y@?‘ﬂ'ypkngutélﬁbh’_@ge‘é% Cﬂtit‘{)%bqtt&ﬁ&’ tﬁ?ﬁ‘i‘ﬁ‘?ﬂ&ﬁ mﬁ%ﬁ@?‘?daﬁ’vﬁp’ Slyﬂ%flﬁ{‘%er to
regul ate diffyygjgn ol?elﬁé?@aﬁﬁgmaeﬁ,bﬂ)cﬁld@ ERHED G 5N el ME@hsit pSIRE@SRNE he
absorbent materi fg. he attractant conponents can also be di Spensed from
cont ai ners Wispbnggi anddiighalofespuntpad meddriads. foprder toaregdatie diffustogn, e semii ni ng one

oxanpi . 1 he ReBpeRlamHabEnE FEb G wied o ptth 06 b b AR TR R | ow
di ffusion intgud Bﬁ(lerﬁyéa[noél'm&ﬁs@hm kBntarnbistvil EtHePBSerhitgdrihdsble topr
Ol

exanpl e, netal s (e.g., alumnumfoil). The netal foil top can be
seal ed to an wperaledpaiontaining one or more holes to allow diffusion into the surrounding

atmosphere. For example, the top can be pierced or punctured at the point of use to
allow diffusion into the surrounding atmosphere. Suitable tops include, for example,

metal foils (e.g., aluminum foil). The metal foil top can be sealed to an open top of



a suitable attractant container, such as a polyner vial or anpoule (e.g.,
PETG vial or anpoule). [0045] An alternative preferred enbodi nent invol ves
t he attrawbDant2/@et26nal or Hexenal; with or without the ®se/ustolus4sss c acid
as a co-attractant. [0046] Another preferred enbodi ment involves the
attractant COctenal or Hexenal; with or without the use of butyric acid as a
co- at t r act anta suiteble altfaotantijonsainte, sukl ax¥ polgaehvial ofi amxpaide gy BT @vispensed by
a nunber of neans, such as froma pressurized container having a regulating
rel ease val vé'l,mpgﬂlg imation of dry ice, or generated by a chem cal reaction.
[ 0048] When the attractant conprises a chemcal attractant which is
slightly heayo@ss5] tAipditepiativa pebférfedeptibodiaent io@IRas esSitaictart @dlerdbopher onones,
organi c acids_or other attractants such as carbon dioxide (including the

mi xed al dehydisxenaiafith onwithoytithe useof Bulyer apid s aisovaliyactanhe devi ce can be
configured such that the bed bugs are lured into the pathway of the

har borage el ¢oip Aidthok BRUGRL &bl RAIRRNAIDRLRIBNIoRal 0cat | ng

the attractan ement above the harborage elenent, allow ng the aftractant
to fl ow downwethdortwithougtheame obbhuymeladidhas her-bitmetget aideabon diyxidg. avi t at i onal
pull. [0049] In another enbodi nent of the present invention, the device can

be configure t.hat ..t he bed bugs are lured into the th of the

har bor age el i?‘r@ﬁ I&@bqnodé%’fl&%E)antd[??ed{%}efl?eél&yaarﬂuné < ﬁ%meal?fe%eﬁf‘%ﬁ%&‘ %el ow t he
har bor age el pr@RiriZRAdomthine¥havingd Hgalatif AL GaBE vilOe, \abidhitich cﬁmﬂ%ﬁiérdhound the
har borage and/or enter into a deadrall trap |ocated next to the har bor age

and fl ow i nt gerdigted By Bshemgicakicastiont . The deadfal | trap can be provided with
one or nore openings through a surface thereof to allow the attractant to

flowinto th O(Q@iebzlﬁ’éél' thé Et@tgctaﬂ-t}}%n%%%%{ %Hljégﬁgal 9&1%@&89%&?%%0%3%1{1?%@&&% at a

bottom surface, e surface or 'si aces, or a co on of bottom
surface and shalerisandfisoa(wiler ¢odiseisionsuwhes phdroione) brgahie abils boothge el enment

R ARE SR AR EEICE T LT Ol
such device ifxfufe BRcbA:BBve)( theefite baH K doRfigured such that the bed bugs are
lured into the pathway of the harborage element and induced to stay in the harborage
element by locating the attractant element above the harborage element, allowing the
attractant to flow downward through and around the harborage element by

gravitational pull.

[0049] In another embodiment of the present invention, the device can be
configured such that the bed bugs are lured into the pathway of the harborage
element by locating the attractant element next to or below the harborage element
and allowing the attractant to vaporize and surround the harborage and/or enter into
a deadfall trap located next to the harborage and flow into the harborage element.
The deadfall trap can be provided with one or more openings through a surface
thereof to allow the attractant to flow into the deadfall trap. The one or more
openings can be located at a bottom surface, a side surface or side surfaces, or a

combination of bottom surface and side surface(s).

[0050] In one embodiment the harborage element can be comprised of three
portions: (i) a base segment, such base segment being adapted to be placed flush

with the vertical surface against which such device is to be placed; (ii) an interior
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segnent which defines at | east one entrance through which bed bugs
attracted to the device can enter; and (iii) a top segnent. [0051] In one
aspect ofwoOheizpwesent i nvention the base and top segnentCiraseanpsissed of a
material that is strong enough to provide support for the interior segnent,
so that the harborage elenent will not bend easily. Suitable materials for
t he base and segpesterhieindefinen el leat onaentbmas throughi yodabell bugsatiractsdds thec and
the |like. The inner slﬁrf_ac(ia .OL he baset segnent is preferably conprised of
a material tHSYISSCEY P 00 (LY IOPSSENENts 1 face for bed bugs, such that the
aver age surface roughness of such surface is at |east about 2.5 mcroneters
(roughness cgo0%iq IH@as tspRek dfIhdgreenb/BiventRarike bassianl (6p separcheillcempasghness
gage). The interior segnent provides at | east one entrance through which
bed bugs can @tmaateriad fht issitipge sneughto prrvadesupperb & dhe wterign segmenbsend
outward from ' S t : e

pr ot uber anc est B%}Z]f“% Eﬁé‘ﬁ%ﬁ%&%&ﬁ%@r@i%@gﬁ%e %E?AXN %ﬁfﬁgfr%em%t?f ésig F(??@el %LS? ahd

di mensi ons t dopesgmentsandede tadbdaed, chipbbartlheol, plaste addethabiky., Theimner

pr ot uber ances e spaced to form channel w dth f between about 2 nmm and
about 10 mm SYHRCGR R BEP PRI S OO L BRpeg abp Sﬁéﬂl\ggﬁ’éhpﬁoﬁlé’é Bot t om
portion of theeRAMBShPact F6MRM e BHY thaf Be GORERYirfabe FJuBRTesS BELUAN- The

pr ot uberances shoul d be of sufficient hel ght such that bed bugs can craw
t hrough t he ohefacesh st east abohit 2ifematigmetarsdtdughness carabe measuresnisong skghent

material is f]u cardb d. The harborage el enment can be, fastened
Toget hor i n ey RLpaRPopeentotant Rl it SREetmeEE Brokbie® ARETRS ¢
i nspect the iepir@fdeQhroR R Whh Ye@bubd@inkihes 0&erishg BeslotMes profbaasiss of
fasteni ng the harborage el enent together include gluing the interior

segnent to t heifhéenend gutvaedEomrthe Huer Bisfase ghavsh basedsepoentofndeanesit |
stapling the or .tapi . The.har bor age
el enent can é&rﬁﬁ%@%&?@%%ﬁne&) @ggﬁ#og%cﬁaﬁg?lgkv %’g:% ,?a %%st)ﬁglgﬁg tdIH(I)lcez X%8nto the
bot t om segnend pamdt £6&d g toREAdhEVInSMelkghtilg, suph pbowberakesird ep@yd to t hus
exposing the interior Sﬁ%mnt. [ 0052] I n another aspect of the present

i nvention t hdowaskmgel widEsiod beigtessabews 2ammawd pheptt AammcBhe petyheHeess 1| ush
i e ver lahelefetit BEAuRASLEPha oM 56 HEL EfulrIs G BLAGE AN

contains an insert conprising a car oxI de generating cartri
pher onbne ancdokeave daraross seotiquo Mhn pegtulsmnahcas steatlf iad of suffagient Tbightwachdiabge can

o o R0 630, ARy
p ut Y Ar @ ca IERFen vi
referred t h%EgIﬁé}ﬁ nRat &l fi g@%% alcg:BI} @gﬁhél%’b&ﬁ%@&gﬁgxgc Rbt kRnef the device

be dark in color, for exanpl , brown, red, dark red, reddi sh-brown,
dark gray, ndegethsr iremanadiffedntsvaysiasisheild beteasibydoptened In dederds itspdctiihgys t end

to choose to.npve towar arker coloQrs,rather, tha i.ght e ol.ors. In
boner s cor Mg e RuBh R AR SRt ph ! kot pufiehetardidie e
remai ni ng vi %iéﬁl&lt ﬂigéﬁliepﬁh&uﬁé gtdﬂ’?g t@l@‘i’ﬂt@l%r%@@n&ﬁ t6 #ekinhé? sﬁﬂ‘b&"s oﬁ{h‘é%p but
nore preferred |ighter colors, for exanple, white, off-white or cream

[ 0054] The pregraeitt ahdibeltam segnpy, skawlibg theetlernend éogsthso ar apingdheelemert t o t he
attached Fi gures. which in d e denppsirative of tain

erbodi nent s el Spa O rblERLR h AT IEN GG BB e
invention i n sagieriéuke onto[tROBSHonrbégddnt dnd SandbeRPEsdIEBL dwifigivp @Y ddwror | 1 St
enbodi ment of the nmonitor and/or capture device 1 of this invention. In
this enbodi msilewayhhussxpesingibe anteiigrseementdef i ned by (i) a base segnent 30,
such base segnent being adapted to be placed flush with the verti cal
surface agai nedsoph GibRUGEPEEYE BE pherdtQnhtiBh Aetse b thy ngBolaBk &4 OF Segnent
20, which de %emgﬁq eagdtgpone entpr a%cem'?e‘lﬁlrlougf;e ?c% %e%ggl? s attracted to
t he devi ce canusng that caarig pladed flusinwathtthovatica syfmeggainst vilich suchaeviss pect of
the invention, tional top segnent 10 is.a clea terjial to.allow for
casy vi sual  IHOFEREGH bf SRS i BrerbFoBrRe § SoBon XK S RYB nont t he
interior Seg@?ﬁﬁdée?gﬁ&%ﬁh@% 1@firohdodt 8sinpecROMTa deaapdiBshpt OHeal ners 40 and
41 contain the al'dehyde and acid attractants for dispensing and can be

af fixed to t herbgeagecen pympylisgiangntetiepiegment which definps ahlsastQoaenlranses 50 and
51 are at least partially. open a he, top.for dispensing generated carbon
di oxi de and ?gﬂu@gwgﬂcﬁ:bségu Soat?%cie&dtg%%gg%ﬁf cﬁ’flﬁflﬁg, tapi ng or other neans.
[0056] FIGURE 2 is a side view of a firskl enbodi nrent of a bed bug nonitor
and/ or capture device of this invention.



[0057] FIGURE 3 is a bottomview of a first enbodi mrent of a bed bug nonitor
and/ or capture device of this invention. The interior segnent 20, which
defi nes awvolemgie42ae entrance 21, through which bed bug®cCatuse@aesss o t he
device can enter, is defined by fluted cardboard. Although the flutes are
preferably situated vertically, or substantially vertically, the flutes can
be, for exanp08s3]dk isymelertedthaltheideadfalhneotion andthedhachorigerhorioon ofl thy . [ 0058]
A further enbodi ment. will be describe ith reference to Fi.gures 4 through
6. [oose] Fi cracthR ot in'cplSF, GF Emadf Blafk i o8 PG (oI ERTTE: ur e ac
is a cross seuk 89 navy®ie 8a&bha) déepViolef ardl theHROS Wyatudh faRAto Bloode bed bug
nonitor and/or capture device of this invention 100. This device is
conposed of HemmWmtenssdedarkorcolesp ratherdhandightas celoye e genoral j@dors datkebn

di oxi de gener i t4 [ 0060]
FI GURE 5 1o dThot efBufhallevip b A A0ER 1R0RARRTL Bl Mifldnduthe |
enbodi ment ofdesiceedn beidarktimcélor alsg banahosy prefepied lightdevilos, fok exdimsle) nvent i on.
In this enbodi nent, the bottom nenber is the harborage and is defined by
(i) a base se‘ﬁ%f’ffl"?‘:]%ﬂe%r&é%nbase segnent being adapted to be placed flush
with the vertical surface against which such device is to be placed; (ii)
an interior g948nthelRdsentfil&lliodehdy ettt iRRE oINS BREERBESthERitadR Whi ch
bed bugs attracted to the device can enter; and (ii'i) optional top segment
170. The i nt drigeres whighwang inthdedtodve dbomnsirat] viead certaie emhodimsots, butravemgdt whi ch
bed bugs can .enter. conpri.sin ne or re protuberances 152 whi ch depend
outvard f r omiifRdTAZF T e RLmg Foqhs o MiednVeRioR NP BERE Cn "one. or nor e
pr ot uberances define one or nore channels which are of sufficient

di mensi ons t qOPSI|HIGURID € eb?@sﬂi&ti% aloly dfhefilst émbddigber ghhy mofitéitand/or

pr ot uberances are spaced to form channel w dths of between about 2 nm and

about 10 nm CPRRIGARViEH & refntbissinyertiony & dhis wmpodisagngnibe hathomagenelementelshot t om

portion of t S b h L:n.Gr i The
pr ot uber ancers}{%gﬁgtgpgqbea ggﬂ%&?‘%@f%@it%ﬁgibgﬁetcgggcﬁg%’hlgg%ggﬁg%z(g?% an egr awl
t hr ough t he dhahneitls tiiecoverachltdnefhedygaiddtevldch sachedoficd Isetopbeo plabat; Jiiyaa 1 s
preferably canprised of a material_ that provides a traversable surface for
bed bugs, sudhtifategmiat Z0eMaisd &ﬁnﬁ%letelqa%}u%n%@nm tlfrﬂléghsw?’rcgé&ﬁi bugs

| east about ] : r&ﬁd.;(l?i NGfRRnar |y from
the center o%ﬁ?arfggdgtggg@g%&%m%ryﬁ%%Mr ds?){aﬁie ou??itgggaéﬁﬁg@balggﬁgés gc/éver,
any suit abl e dithaimyerton; optiomab®pussgaientTideis @Eldao naltertab o algnforteady7diswilt s on

top of the pr.otuberances .and is att ed tp th ase nt 150 wi.t.h a

e 160, Tremsat” SEER dAREen Sl B0° toBis anthod B JRF TcHr sEBroul Dug
attractants tQRnUeE St RutEPERMARE SRABA cdmainers A6 dRAAE cSRENENE alddityd a@! der
140 at the top of the protuberances. [0061l] FIGURE 6 is a cross sectional

vi ew of hol dexcidiztactamie faralishensing ondgan beeffizgd tothei deaicethytgduing1l9ping@r115

whi ch position sealed containers,11 d 117 .contai.ning. chem cal
attractants, uErosd, " ERROHER, 30 4l AT b pl JFED RS "ol T B top or
attractants fdigehdine geRahted caddhalidads and whh ®esaffildd anthelddvicrigy plisigd
inward driving the seal ed containers toward and into pins 127 and 128

nount ed i n hd#rieg er athey meaws126, creating a desired dianeter hole in the
seal of the containers. Pin holders 125 and 126 are held in place by

nounti ng ne ¢ : i : &y ; e pins
by an el asto Qﬂ??%%%ngpeﬁrlf%ﬁ@%gé'? %ﬂvo&mfn)aplh%lt E@%@GEB%Q tl‘%@g“‘g‘gg‘@g ol ders
125 and 126, captuowdavipetofi¢chic heentdad. attractants to flow into channel s 155.
The base segnent 150 is preferably made of plastic and is preferably dark
in color. Th N r ef er abl de,of. pl asti nd is clear in
order to exa%@ﬂ@% lf@:ngﬁng??w[oéé A eﬁﬂ’@éﬁ%“?"f %gg?%‘@@B@Eqri ve view
of the bott omaRFBHturbdBviet of hes HO&HRE. qvﬁ@qﬂgaﬁmta%aém@o,bﬁﬁichugﬁmmtt or

and/ or capture device of this invention showi ng the optional top segnent

170 in a cl odeast pussintiange Zo thepughgwhike bpdbegsratisactaddn theidyicgrean evieriihg upon

t he protuberanges rotectiv sti,c,cqver 180 f | over. .hal.der 140. A
onovabl o ¢ anoise beBeSHATbIAT, RuBSA g AUEE atdielekdBoRiRlsa YO
buttons 111 andubkiftibyverbedgtheutii&cdah Beafod extmiplé, sithfted advatihs argldsgnoved.

or even horizontally.
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[0063] FIGURE 8 is a perspective view of carbon di oxi de generator cover
housi ng 200 of the second enbodi nent of a bed bug nonitor and/or capture
devi ce ofwohor/iemzenti on. In FI GURE 8, hidden features &ce/Ushawosisns phant om
|l i nes. Cover housing 200 is conprised of a bottomunit 210, a novabl e cover
220, a deadfall trap 230 and arm segnents 240 and 241. The bottom unit has
two divi der s [0Q38]ahturthep embidimentetillnte deserded v fanckirencate Bigugs 4, though and
216. Areas 214, 215 and 216 can hold chem cals that when m xed toget her
react to slow'y rel ease carbon di oxide. The bottomunit has channels 213
which forma | ock and guide for the novabl e cover guides 223. A snap | ock
222 is | ocat 005 GIGUREHA 60y vk, dRgire 4Bde p filoheview\wal [Fegueeveris 2efdss ocked
when in the closed positiaon. To operate the carbon di oxi de generati on cover

devi ce the nogéisnal vewdsectionArd) eim seradtiembriiment @ beg bugmonierand/eousi ng
200 i's tur ne%ﬁf@?\ég%?évﬁe%f Ty ﬁti(%jlﬂm. $ilsSeb e i &%ﬂf@tg{?@os I Mefiber2 1> and

216 into the e cover e cover housing en to mx the
chem cal s and206nqeiohhleprotattivgcosteoddd earhemnédioaide ponahentoer howsieg 20k, t he
novabl e cover 220 is AéeLt ig he lifted position creating a head space
charmber al | ofPHENA Her LR 23S (o react and generate carbon dioxide. The
cover housing is hung on buttons 111 and 116 (shown in Figures 5 and 6)

using arm seqoedll] RHIURRG iP4 perspeiiPOfictli sPthéiBot@RN flcaber1 10 utithe seonEr
housing slowy rises in the head space and escapes the chanber through one

or nore sl ot smbpdingnt phebedpngomonikmsingendior capfureatevize of thiiosation. thi rd and

f h nbodgj . f ' d/ hce..300 will b
descrbed w A FapeRinsd otk MREbG 5 iR Wit BRI TR, (o

those figur esegrhéift 15680ubhiBasdBBEh et baing/adapted@ it BY fackd\fieR wdBQhgeattcal | y
conprises a housing 301 defining a substanti al I]% encl osed interior space, a
é

har bor age 526udpesraaiagt which sychevigsitlio bearacse; i an Hueriqrsgement 154whick achi ng

means applie t i i o0 attach
t he devi ce 3818{‘1 o Jg?e\?gfﬁecegﬁ&gég rtﬁlggg? (’Vg}‘:@g’le?%#gén%ﬂ %ﬁgqlg)&gﬁg&g%%a& e 490
coupl ed to arntrpmdi(i#i)lopticieil topMginbatt 170s T dnterdel segibntri 5 peoviddsert least space

of the housing 301, and a . .caybon dj oxide generating cartridge 500 that is
mount ed vi t hioe Sk fuprgw lﬁ%é‘?{%‘?gst%% cRSUSTRRISHE NG BGBHF The housi ng

301 of the d%\‘&tﬁﬁ'ergt%s 95D Ghth! dépddicdund %ﬂmeqﬂﬁrisﬂﬁﬁetofﬁ%ﬁs@s%én9m

menber hol der 350 that at l[east partially encapsul ates the der 1 nsert
400, and a dd&affSich one apmétdprotuberansespieéing bonemnore chhenelsophishinfeade of t he

hol d i t 0. The hol d i t ,400, th tt hol d 350 d
e et ar T Spftiens dnteosfnE ) ndsll Srhed BB o e Hett PRI, ST o of thoos

conponent s CgpothSerhite® Sleabhdtd to ForRICHaREE WAGths ofb&Reerd ADuP2LRRBEAGSOGRED can

be an integral part of the housing 301 or can be a separate conponent that
i s nount éd t dOtmme. Regogeodes fropebiatity deskened Auglsthat the hottem ppdomiofe vi ew,
FIGURE 9B is t.0 i ew and FLGURE 9C is. a _back  vi of e thir

erbodi ment  of 5 Rt REEE stV R eotim inage reiSe ChElrobirah{iin BRvids shown
i n an assenblbedf fitienfidiREScONaHed RS 6dn driwl edgh Theehabedls hindér 350,

t he hol der insert 400, the deadfall trap 410 and the harborage 520 of the

devi ce 300. [twwen Thesutaeanishe protubsranee is srofesablyicomptisasipiiampatery thatde of
the housing ?)E&Vi(?gs.attﬁ%egglylgrgll?rtf%g(}or DAHURE AN AP R 20 AR s fiEe ARARLRL NI

nmeans are bo positione
of the surface is at least about 2.5 micrometers. The protuberances are preferably

angled from the center of the base downward towards the outside of the base.
However, any suitable arrangement can be used. The optional top segment 170 sits
on top of the protuberances and is attached to the base segment 150 with a hinge
160. The base segment has one or more channels which direct bed bug attractants
through the harborage area 155. The base segment has a holder 140 at the top of the

protuberances.
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rear panel 360 of the device 300. The attaching neans is applied to the
rear panel 360 in order to attach the device 300 to a vertical surface of
a wal |, fwo?eraspi2ze. The harborage 520 will be positionedTagaéin®s485he
vertical surface to which the device 300 is attached because the attaching
means and the harborage 520 are positioned on the same side of the device
300. Accor di 1§0§1] FIGHRE 6isp apssectimpalipiewivd holsiet 1 4G Tlsuhdlderd 40ihhd tvencount er

t he harborage 520.0 he vice.. The attachi nmeans c be r exanpl e,
doubl e o ded WA BHRE! A G y00ich P ERnaneG 2 s, ot i no.

el astic mat erdogitaififig HeAfkR hfiradfidtst iRhlak KRIchydQRElacid tHor URBerRipaRE i on of the
deadfall trap 410, the exterior facing surfaces of the housing 301 of the

devi ce 300 stvhamidahatrpctupe§oguthe evateshcontairers butious Hdend Jd ¢ atepusbethhness of
at | east abo 2.5, .00 Ccr [ . DI.OV| L aver Iof for bed
bugs. L00a0) B TR S S QiR IR IdBERS PRI BCHERGRGLh DOT, .y

of the deadf dloldekd BYS #hllQ260dredthig & dusirell dinipertt hBletin te sdallf thdxoptdifsns.t or
and/ or capture device 300 of this invention. The deadfall trap 410 is
conposed of ITapholdeigd 22 and 126 grsiheldsin place Grmaungag membep kil Thegangmedyng

ot Lom 420, ek bt Ml AV sh b ealiah) o pggud < o

be a circular or ov uration. trap
recessed regiRIGURE S)passioded abved hbldes 126tand iR nlloadeg the Ghérbiohlt atractants ace

can be a generally flat, hori tgl surface,_or caonigcal, or v-shaped, etc.)
Chat 1s sur r dtiauingy MaineTol 5ot i Femonh S Gh g rin Rt B A e
vertical or s{pRedarty dak iRR8IE- Tﬂ_é"ﬁp%bgﬁerﬁ‘i@dﬁ&f‘e?a‘tﬂ* madé BP}IS1§§iCOJndti§]e
deadfall trap 410 are snooth so that any bed bugs that fall into the trap

are not abl e dear gl order togkamipedhieprabibgrancése dept h of the deadfall trap 410
is at least 1.7 cmin order to prevent bed bugs from escapi ng, nore

preferably at to-3 cm. The deadfall .trap 410 ¢ have a_slope from
Pack {0 11 ontl EAMIGERIY B MgV of e PR et T2 UPHR o™i

joints 417 whgitedinht 8F 8B&d Bihonidtnl/oe cippireidevidd 6f thixcingeritioa shekingm neet s
the sides, are preferably rounded; however they can be 90 degree angles.
The bott om sihe ertionablop segment 14@ iy elpsedmosition tovasing the botipmpeamensiSGpeni ngs

418 and 419 tqg ?élslt:lggvrlg&{ @‘8@% | Ll?e?f&r%%aad?ﬁé?éc{i%’@gﬁ(cfj&ovéﬂ c@’}itg bydipidgadt al |

trap 410. Speci ngs ow car I OXI enter the
deadf al | trafd40106 endvatie tabri@s mdde odliplastic Kiaithplinelos) 90 mdagneentsdaatdhal |

trap 410. It shoul under st opd, t hat . al t houg pluralify of openings are
shown in the 113ﬂ§ﬁﬁli§6,bﬁp’crﬂ??§§gfﬂ’éﬁ?fb’§§’iaﬁ1‘é‘lt’clgheptf‘g\]/%@rﬁmgf’ | e opening to
al l ow each of carbon di oxi de and kaironone(s) to enter 16 the deadfall

trap 410. It [b@&ﬁ‘?ﬁé}m{@ & if DhelsPRtiQBIRIWNEE cRborPdidk Rl deerfor RRRHIESnE 0 e
sufficiently small as to prevent bed bugs (and nynphs) fromcraw i ng out of

t he deadfal | 200 ab thel gscond embadifrient e byd bug geonitor and/oncaptutbsievige ofithle and

o Spect i ve dnaRfon; dpreor e, hidady FBnroerere bitm ARt s
left side vi gwusifig B cbidprised &f £ B&tdim Whi€ M 0, fal kdhblelcbized 2208 a ldegiiThll ragle Vi ew

and FIGURE 11F is a rear view of holder insert 400 of housi ng 301 of the
third embodi #3Aanéarma Regmays Bhandodil: othedadtony uitasdve divderse13eod 82t hi s

invention. Tha.ho b nse Q. Si hg| e I f the
bed bug noni p‘glrl éhaﬁ%ﬁ?rdj%r%a%b %Arﬁ{igcaﬁéa?n%ﬁugg?? ﬁ%Eg?r‘pg\lf?aeS%}gF ?kla? aﬁ@%‘fég aﬁg—l GURE
12A, whi ch i molduchenticdlsl shadt vehdph@beiogdtka teadtan esl@niyoneleaset Batbod didxdRE 13,
t he carbon dioxide cartridge 500 of FIGURE 14A, the deadfall trap 410 and
t he har bor agg?]gj@_ttom unit has” channels 213 which form a lock and guide for the movable
cover guides 223. A snap lock 222 is located above each cover guide to keep the
movable cover 220 locked when in the closed position. To operate the carbon
dioxide generation cover device the movable cover 220 is unlocked and lifted up.
The cover housing 200 is turned over to allow the chemicals to flow from areas 214,

215 and 216 into the movable cover 220. The cover housing 200 is shaken to mix

the chemicals and once the carbon dioxide generating chemicals are mixed, the
14



[0071] The holder insert 400 is conprised of two portions, i.e., a top
portion to hold the harborage 520 and the deadfall trap 410, which is

defi ned byoaorzught26si de 432, a front 438, a left side 42¢Tarsdoia/obsss om 431,
and a bottom portion, which is defined by |ower right side panel 433,
bottom 434 and back panel 456, designed to hold the carbon dioxide
cartridge 500newatlet trven?B0uls defiohdbe 1ifed. positidnocrgatinge Ishdvapacet bleandheadf al |

100721 As' bodtoUR o e Fioabre ptind BBoRE b A fn IR bR 7 ¢ he
hol der i nser thuiR6n bafortkaMa add 396 $4HORA ih FRr&Tind @) Usin@tim skfheoa0Rhe, o
may have no slope at all. The bottom 431 of the top portion of the hol der

i nsert 400 ha4latCarbaasdioside sepssatedin thexovamhausing|slovy risgy Bothe dicad brase

Genat ol |t rog s ReaReh B ALk (B amag i pP! A RS VeV e

noi sture in tcbeera@d20. to enter carbon di oxi de generating cartridge 500. In
this regard it may be desirable to have noisture present in the cartridge

to drive the tiqn creati t he carbo i Qxi de. The openi ng 442 can
extend to thé5@§w ﬁaﬂaad%ﬁﬁgﬁ@m@ﬁﬁ&iea?bum%m&@@%a@ °ggrige (top
gui de 443) t gogiyf bkAcstibei RIhaBHEIeL B 1Y FeB@th%ﬁgﬁ’fN.t ﬁ%feﬁ?ﬂéjgﬁheﬂﬂlg%bde

cartridge 500. The underside of bottom 431 al so can contain tabs 448 and
449 whi ch al ithgse figutds, thelbed b85 namitdr 3&Honcaptire dovikel 300 8&G@r{llyceniirGRE 17A)

form ng a neans .of cki hol der _ i rt 400 with.hol der 350., [0073]  The

ower T ght - PRET 00, oy S §8ephEl St pE PAROGHEN R0 panel
i ndented, as dﬁé%@ée@l&irﬁﬂ_r&y pHRP 860 RARe Kotlingt 301 26:€ AMABAHR! Mednl pphatd! tBe ho! der
470 of FIGURE 12A. Horizontal panel 441 protrudes from back panel 456 in a

forward di r ededrarnelo3Goehihe knvwingedlciongrder fonattach thydeviehd0Q g auvastiendl der
470 is in pl [ I f e tai f i_al,,492
(see 1 GURE Tibteoss & Wtbumbgt ApBE A Ro TR RN, el SR Bolel 28”300
to the deadf ahdt i$ rpntéd GvitHid tie: Medtior Spdoardfythe bosing BG , anP aldacbdnadiogide 470 i s
in place, space 451 directs the kaironone fumes produced by the vial 492
(see FI GURE ggyeratifigocarisisleg el thal isyawnted withiy thegntesion spacesofothe heusiag i n
bottom 431, ag¢ to the plurality of openings 419 in the deadfall trap 410.

[ 0075] The phernonone funes emanating fromthe vial 491 (see FIGURE 13) are
directed through a discrete pathway of the device 300 to the harborage 520.
Mor e parti cul[@dd5y Theheusing 3@l ef the devicg3004getemtly inoboks e dobier tnkert #0Giade of

t he back | 456, | , f d ial 491
I GURE. 13, a PRt it B o e SRR G T Srsta el st Bre
har bor age 52@Qnd h Q8«11 fb hF@at @bbgaoﬁeﬁ%ngge tedrisesuﬁﬂas’ee%ffvaé hold&3in&dit 4dee hol der

insert 400 provides roomfor a person's f in order to insert and

renove the kdihebaldaeinstrtdhdirecbatepoucabad®idar 39 andtherdsadibik tiap Hé@ cand 70.
[0077] Rai segfgorti on 446 der ‘sert 400

44¢ eOFs trhe esoi de waHkl 4‘_333o of t6ht§ ho{) o ié]rl

provi des an %\pc?ﬁar%%ﬁ? %6} it P'or aﬁ'ﬁrb‘{f?g O &R ?) 58 ?glég YGURE 12D),
and hol e 447 feinedhegetieile AW, theddthopige\520@an B aRirdt@gfliFRRtof i Wdusingr3oanpoul e
hol der clip 482 (see FIGURE 12D) to attach the anpoule holder 470 to the
hol der i nser ©f g@pe a separate component that is mounted to the housing 301.

[0066] FIGURE 9A is a top perspective view, FIGURE 9B is a top view and

FIGURE 9C is a back view of the third embodiment of the bed bug monitor and/or

capture device 300, which is shown in an assembled form. FIGURES 9A-9C depict

the bottom member holder 350, the holder insert 400, the deadfall trap 410 and the

harborage 520 of the device 300.

[0067] The deadfall trap 410 is positioned on the top side of the housing 301 of the
device 300. The harborage 520 and the attaching means are both positioned on the

rear panel 360 of the device 300. The attaching means is applied to the rear panel
15



[0078] The bottom 434 of the holder insert 400 conprises a bottom guide and
hol der 435, to aide in guiding and hol ding the bottom of the carbon di oxi de
cartri dgewbQ012/@et260m 434 al so has an i ndented space 43@CHhised11ab4865s
carbon dioxide to enter the inside of holder 350 through a hole 437 | ocated
t hrough the back panel 456. [0079] FIGURE 11E is a right side view of the
hol der i nser t362G0 osder\id atfach thietdesicde30030,a Vartieal swifgdet ofSa ahealld 88, examgbant ed
upper part 439, .hqgrizo | .panel .441 and. hole 447.. FI E 11F s @ rear

v ow of ol deredares g vaRBrny o iR b e Cosuriap gHuth (hf vt

i ndentation 494 id ﬁtal@ﬁé&’t_béé@qé’e@l@éﬁtfa@hi_ng nk@h$ i ﬁlefhbfbﬁﬁ{felsao(af sitfofed BgErt
and renove the carbon di oxide cartridge 500, holes 442 and 437, upper guide

443, |ower gihdsanssde oh drendavicesH0andcepudipslyt 2 ed bygicarwlingoep #wsveriégsdt ed on

t he inside pQridons.0f .Light, Si 4 front—43 | ef j.de. panel
294, [o080) AP Tac LR pEhifaRBPE e gbudl el ufebs Gl o
perspective \oreekanpl&GURIuble Gided tapd, divoks aid doshsFittddRnedt?Mers, gluegfpinsgi de

vi ew of an arrgl_oul e hol der 470 of the third enbodi nent of the bed bug

moni t or and/ SHingaplesticanafenisl os beshety ang Wiedikenvent i on. The anpoul e hol der 470
conprises a right side 471, a front 473, a left side 475, a back 483 and a

bottom 477 a 1 1 dadh?, i gui des
472 and 476 T A O e e A R T 8L

attached to planiedusgB0odfoftid devricd 30 0eshowhlio RIGURES 9A-%4Bdandhava@hiangrage

rai sed portion 446 and cli 82 att i ng through hol.e 447. Front 473

Cont ai na_an S rpRRns fay et Mo 3 PR eaBis R efitidicd Eves e Beénect
with tab 493 fgfpeamagyl € 490. Al though not shown, the anpoul e hol der can be

integrally formed wth the hol der insert 400 of the housing 301. [0081]

Preferably, the inside of the anmpoul e holder 470 is designed to hold an
anpoul e 490 (98] FIGJRE 1% inapeispeating vigy ead HIGHRY HiBsisof topi Yipwrafdbe si ze
as can be se t i F Eﬂé C t.ape eedl es and
485 havi ng aﬁﬁ%‘ff?g@%p@&g? ﬂgéaﬂj\%gr %)rﬁryju e%étb%fugvt%dtbg}%&?hﬁﬁlt#}r%%/%?hceaﬁlz%%i de of
bottom 477 addvia¢ 80QoS$ithis dmnedtion Jte deadfuthmaprd10hacompesedastlefilskledq, i s
inserted into hol der 470, the Begdles 479 and 485 puncture the sealin

h
mat eri al cové‘iophél‘bﬁghéﬁ’ﬂ@lﬂzé, rﬁiﬁif‘gfilsfe?ﬂ%g‘i’tﬁgn {Re Hedhgughshov h%‘éﬁ%gvi al
of the a”pougﬁrds?@es?kﬂeoa\éaﬂﬁﬂlt H?;F]\‘.Qﬁl@tdé%d 8€d 'Pdg%agrﬂ?r}ﬁ/a?@ fP%?zit%D NgpL 0 pass

t hrough t he | ow gr ooves of e needl es 47 485 "‘and then through
hol es 478 andeaifd] imp @16 padedes4biecensell &gion whisheas tdefiaddyby afbotthm sunfader

et 100 LORTBLE) Lo B 3 BRLERS S Yo Sl RPOULS 43001 L e
invention. ARl CtdPhat RTBIbSRRdHYnk BE & vals. VIR Shetinkdle GRMls RaYBe t he
sane or different capacities.
vertical or sloped at an angle. The side surface or surfaces of the deadfall trap 410
are smooth so that any bed bugs that fall into the trap are not able to climb out.
Preferably, the depth of the deadfall trap 410 is at least 1.7 cm in order to prevent
bed bugs from escaping, more preferably at least 2 to 3 cm. The deadfall trap 410
can have a slope from back to front, for example, a 3% slope, or may have no slope
at all. The joints 417 where the sides meet, and the joints 416 where the bottom
meets the sides, are preferably rounded; however they can be 90 degree angles. The
bottom surface 420 of the deadfall trap 410 has a plurality of openings 418 and 419
to allow carbon dioxide and kairomone(s) to enter the deadfall trap 410.
Specifically, openings 418 allow carbon dioxide to enter the deadfall trap 410 and
openings 419 allow kairomone(s) to enter deadfall trap 410. It should be understood
that although a plurality of openings are shown in the figures, it may be possible to

provide a single opening to allow each of carbon dioxide and kairomone(s) to enter
16



Preferably, vial 491 is slightly larger than vial 492. This prevents the
end user frominproperly inserting the anpoule 490 into anpoul e hol der 470
(di scussaeniof2ortdser26bel ow). Vial 491 is designed to hol dprPaTfiseronse:ss3
solution, for exanple, Cctenal and/or Hexenal dissolved in nonane. [0083]
Vial 492 is designed to hold a kaironone solution, for exanple, butyric

aci d di ssol vele deadfaddhtiae 410rals ig desiiablepfos ithe epesihgnenpluralisy obppesingste bampoul e
490 so as to engage tang, 480 of t oul ol der 470 when.amoul e.490 is
Fulty i naer ¢ cRaRofHREL S by Bleakt DARORAE od RinBhoyHom S FERUATBE S HE Y s
of the anpoul ®adfdfl traplg 0] VWt 8iffRientadige &F alldve cabHOdioRidend &hirdmibue(@nd t he
arrangenent of the tang 480 and the tab 493, the anpoule 490 nay only be
inserted int @W%@%@%@%ﬂéraﬁ(ﬁllﬁer 470 in a single orientation. [0084] Once
filled wwth the proper solutions, the openings of vial 491 and 492 are
sealed with ¢ tA G p . n The
seal i ng mat era[iotzﬂaé]i(:‘llfé,[Gi{)lere%E Z@éébﬁsnangtggl ﬁ%}%‘fel%%srj‘}g a’s'?:fdéb il ;}EEA?S?% ﬁg??n\}a Y,
separ at e vi alrdpastivegviewsEBFURB a1 (Camn pdt gdaeiew, #FAGURE bHD iis1 8 drdné driegw)t o

vials 491 an R bs 494 hel ui de il.ize the anpoul e 490 once
naer ted i nt dGNEGHLE foh dent 396 viromss Ay RbRIr i A Tt e P oLy ietng
FI GURE 14B | 3409 &f%%uﬁﬁ%%@?%}f 'tl%éﬁtgﬂ‘ﬂ QWb dn€ of ﬁférbeﬁfbu%gﬁ%ﬂeﬁ?? Eﬁﬂyofjb%@e

generating cartridge 5 0 third enbodi nent of ug nonitor

and/ or capt urdevite\ildeoB@0s afiventivs. | Fweholdon inseh etWaisbdesigiicd tp dewlgetiesrat i ng

cartridge 500,includ amshel | style housing,.including oyshng

or t1 ons. t haccldpay B B s RO ot oBUAFy BBRhare bl PEaRRul RIS P ng
hi nge 510. Thff IGURE 498, $9ch & &i®Wolds Thé Phedaidne/RAitdBoHRithpoulé R96|BURES
14A and 14B, whereas the cartridge 500 is shown in a closed configuration

in FI GURE 16A1IGUIGRE], thihearban dipxide gartridge S0P of SHOUREIMA, therdopdigl drap@d 0
contains thre 502, 503 and 504 for the chem cals needed to
generate car b%ﬁ?ﬁﬂa}%ﬁ%@f@ hpart ment 502 can contain a dry or solid acid
such as citric acid. An antidunping agent, such as fumed silica, for
exanpl e, Cab-[00H ]I Ehefhoided irssietti408 i comprisath of tvzopetivad, i.on a tédg@pdriinn od hyld

Ao oS S Bt AP e Bl b s R P S P
conpar t ment {2, 488 PRt fdd U4y %rfdez?té(‘:)attd?ﬂ‘hé‘g, £ BEMoRT b&l{tioﬂ‘,’%ﬁi@h idd&ineaage.

-

Conmpartnment 503 can contain a dry | 1 quescent material such as magnesi um
chl ori de, or bydbwer oghtasidemancled33t boiine 434 laad back paapbdioe defigned| tedsldihet he

wat er once the.,contents of..ea compart nent .are m.xe oget her ., Conpart nent
504 can cont &R At %C%&@%E%B#é%mﬁ%ﬂ?&l %@gﬁégéu%l%ﬁoggh BThe¥n, Bhc e
filled with tRedmn aRpu1eeREBY Bitdptateld With GRASH bstiof QTR HolRA ikseR@80. 503 and

504 are preferably sealed with a material that can be punctured or renoved
to allow the dry reagents to be rel eased from each conpartnment prior to

m xi ng. The d68721rfp bast ghova inddGURE 1kGthelepradie of theitep pertign & thedholder
Conpar t nent ar 250, t al a ial, such
as ball bear ﬁ%%g : Aﬁ?ﬁc%q?lgag{% au%é’aﬁg‘yegﬁﬂﬁp%écgtgg r%z,oél Egﬁogg}?gr?@ghélgmtqgthg?%ﬂ%)n

m xi ng. [ 008%|opEle alleThaBotior Si3h @ piay fop @ortiin dfftke heldér inskge4GDhasi BCleaies a
conpartment 508 that provides rgomfor mxing the dry reagents once, t he

cartridge 50®nenenBecH2, vaoudppllays saboprdiopds gherated in Jbe gamonagiprige
cartridge 50 : t i i | s the
Gry. reagents o SARHIFOUIGE LBR% Sl the WERIAID Ly (rohEichfigh 15 ofhe

suf fici ently deadfall| teap #h@ atdyalsealjews snoistuexiin thdreirctanpatet merbos. didkide user

closes the cartridge 500 and seals it hy |locking.tabs 512-a,. 512-b and
S19-6 of 't he ESRUBHE FEEERGOBoR HOHCBH £t aY Bh A 8ae o PG RoB ER sl ¢ of
the first hoyg 'tﬁkgca?f?{d?b A driv @ BRGBAd %8 | YeatiRl MOOFLA dibkiRes ate fb?eﬂﬂﬁg' Iung
portion fits into slot 505 of the first housing portion once the cartridge

500 is cl osedanchtsndlty threbdokrppnelhéSte alhe hodresi8e0f bpG@B I3 1 Buk fl guiddopi ds i n
the preventi Ogrllli(f%f 44&5 Yo rale(f%gi(ralngtuﬁdigg %58 Ihgﬁliﬁghﬁlectggr%)%lfhé Icz?rﬂgn dioxide cartridge

500. The underside of bottom 431 also can contain tabs 448 and 449 which align
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508 while the user shakes the closed cartridge 500 until the reagents are
m xed. Once the chemcals are m xed, the user inserts cartridge 500 into

t he hol dewoi2op#6#42400 and t he carbon di oxi de gener at ed @STASRE 1054853
cartridge 500 through a defined pathway in the device 300 to the deadfall
trap 410. More particularly, the carbon di oxi de passes through a plurality
of vents 509 with hdles 352 amd d%fe o6 0@, holdea 3o D {saeFIGRERE t1A4) Spraveg 8 deage ol ned by
the outer ed e of t im513 (surrounding conpartnent
508), travel %IEPE%P Bﬁgﬂ%%&§?3361 n the outer rim513 and enters the
holes 418 in the deadfall trap 410. Vents 511 are designed to be | ocated
bel ow hol es 44731 mht hewvelaamht side Haﬂeamzlilsaies;[gﬁét%]ha% %péﬁ%drﬁof&h@pﬁr&peﬁ ive

vi ew of harborage 520, of the third enbodi ment of the bed noni_t or

and/ or capt uiedeated; sseindisated by LRPY DarhAdR: togcommorate theesppouly ls(&‘ilﬁ? &r8eft hat
bed bugs are Fﬂt} FCi2A 4 r}ﬁaﬁtal‘g&gej’%g Rfflled }fxﬁ)ﬂ% ﬁadkt éa%%?g% ith p foryard

conposi tion, ace roug ness ape I ment
har bor age 52@1r|ectninud dsrnaa Basdedvegmpaniest) onb thebmmpuyl elatdgdrdd 0 tisinkpdagel aced
flush with the vertical surface against which such device 300 is to be

| aced; i i t 522, which. de t
Phrough whi choGda The JeHarens diats PResnisbdevndte Jim ©3oen oREE Fpack
segnent 523, glesk@nRGudh0 MScraletRahaY drthd diRidaol téﬂ& déﬁdﬂah%aﬁaﬂidf Mdretrap

410. Alternatlvelii/l t he harborage 520 can cover all or nost of the entire
out er surf aceadiculaly, lvocsithe) aBgbulsf hollder d4<0i kSemBQl)lce,Ad@hC@l‘bﬁaldlrycts tthe

rabor a0 20, AR LS R0, PO e DS 01

interior segmﬁzott}uaagl fholeht0Naédes adHtRAD4PI, QHd € thedfludaBBSEE dpeBin gmmnce
t hrough whi ch bed bugs can enter. One or nore protuberances 524 depend

out ward fromi He de trgptH@ce of the back segnent 523. The one or nore
prot uberances 524 define one or nmore channels or pathways which are of

suf ficient d iﬁﬂg%}}éﬂn&%ﬂ@ ﬁm'% s R %ly% frﬁg%@‘&{al e E)s%le 'FIGBR%L?J)GH% Y,

such protube anc are space nnel's or pat hways having a

wi dt h of bet directed ioutgh?a drsnatﬁ:lpamw ofl.thendevicE 1360 go dlaﬂh}&bmge§2(52Mcmc e
preferably designed such that bottomportion of the chapn or.med t her eby
are concave PATEHREY, Q9 BRre qf??é‘mpgﬁégﬁ g’t‘?é‘@@ 05, Ee %‘J'BE 8¢k Bafel i ci ent

hei ght such ykat Rpgek aam%ﬁ@ﬁﬁﬁ@svﬁm&t&@%gm&mglf(ge%rmaltﬁzﬁ P5yRd dilbaeeby. A

H

wi dt h di nensi on of thg channel s or pat hways forned between adjacent

pr ot uber anceshrb@gh tha wperiogy £9sind elpyadis ¢nte dlsehdrboragel$2ect i on t owar d t he
deadfall trap 410 to attract bed bugs toward the deadfall trap 410 [0092]

A L s e R R R T e R

aver age surf agdn fOUYPESESs Bing éﬂiﬁfbr@éﬂtf) agRrtl datmbeatie l@h@ﬂfon@/pﬁeromone
m cronmeters. The protuber ances 524 ar eé% eferably angled fromthe center of

the back segeewpuls#30ifiemthgempaicdiolder 40.ng direction. Al though not shown,
a sheet of material can be nounted over the protuberances 524, thereby

defining s Ub E;R% ey gﬁﬁfbbqﬁl%%n(%ﬂélglﬁggﬁl' A3t RGIAG iAGG é(%p%ro\?ﬂgp aft Sheet

mat eri al pre era e clear to ow for easy visual spection of
t he har bor agattaﬂl(thent p{nﬁOﬁﬁ]anﬁio(idRE)ldf&Alips%ar(s@xmm 12Dpmnd drobpé4t ove vi ew

of a parti al ass nbl evi ce 300 incl udj t he f.ol |l ow, ng onents:
hol der i nser the "ﬁ’ila Pﬁoquc‘j’éﬁnlﬁi@‘:hrﬁ At 19| H’é’Pu@?lB’IAqﬁaﬁhlBo‘}géggE%Zo,
carbon di oxi @‘?Ggﬁ'Eter]ﬁgg AR tﬁ@ﬁtnﬁ@@l%l@e% to SR 18Rt 4002 tOp

perspective view of the partial assenbly of FI GURE 16A shown assenbl ed.
[0078] The bottom 434 of the holder insert 400 comprises a bottom guide and
holder 435, to aide in guiding and holding the bottom of the carbon dioxide cartridge
500. Bottom 434 also has an indented space 436 which allows carbon dioxide to
enter the inside of holder 350 through a hole 437 located through the back panel
456.
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[0094] FIGURE 17A is a top perspective view of the holder 350 of the
housing 301 and FIGURE 17B is a bottomview of the hol der 350. Hol der 350
conpri seswpizgiroegizde panel 351, front panel 354, |eft pao®lUS3®7/05486Rr panel
360 and bottom 359. The hol der 350 substantially encloses the interior of

t he housing 301. The top of holder 350 is open in order to receive hol der

i nsert 400. HO0®Y EIGI’J@\HIB%aﬁglﬁsidmcséc\ecbf&tehdi@rtinq@rt(ﬂ@ﬂmbowagn'ghgls'tdesi de

anel 351 and ront the to ner. of front K pan 54 and
Dot ponel - ac2 foterBRRFbigR 83 e Lo yBR: £81 Bhethot 0 4B 21 oo
449 and 448 4465&61%&@'11%@/@%& RRIWIET hdlasSherd ) & dglﬂ@doaua fpand1alsger

e

350. Moreover, further neans can be used to secure holder insert 400 with
hol der 350. Rissigascamtheindentptian 487 tavpravide som ey, 2 paisse Stﬁlwr ipordsrHer

sui tabl e securi e e

secured to ta%se?%ﬂ'ge igh V%% ctgﬁmfl ur?’ﬁ‘téer ((’Jla’sr{er[(;drﬁr8 %poﬁg;og% £42 5 §a 1’[&9400
and hol der 3503, &W@uidemm c%&egmsxiencambpwmﬁrgmdmhbkanﬁ hﬁﬁfe’d dH0ewhen
said insert 400 is placed into hol der 350. Preferabl , the outer surfaces
of hol der 35on§3%mr§en8aoftrr@wﬂ§ameé4§%,rf¥0&&é3$ apd lﬁﬁéldyslpgg?l 4ddch that the
aver age surface roughness of such surface is at |east about 2.5

m croneters 0 e n S t the
attachi ng ma& t}qb@(ﬁE 31528} Z}QS? (f}ef) d}t%rspIJ eéﬁ)gﬁéswarﬁgél@ggpggggﬁg BB?‘%?
string, el astperspm&tverwav,,FIGiLHﬁi(&@;s aotop tviesy iddIEGUREE 2 ivalafende pawall 360

i ch ‘such ad: darao 1Rt 47t she B bpatie STy bR o 05 R A Foans

can be provi Q%?m%@déwetmoﬁﬂs LAY I TR AnpREoldeM70thbApHERG ﬁgh@ sfgVvi ce
to a horizontal surface. Furthernore, both rear panel 360 and bottom 359

can be provi déd, fwﬁt)ht 431 o bl %dfaﬁ5a@ﬂw¢lg48€e@dsﬂ bqteoo4]7 and if epeedn thrifeian i n

h h
: hg SLF pf)sgt oﬁg *h 1p? (Pgﬂ% %%evgro r%%)hln%?%%l s ragféetlia?r ener%ﬁa(lhg For

di oxi de for alonﬁ@g argatpaes holdeot70 iwhen altthchea tpr@helr 4}9d0f haluelcﬁrsawodl OX| de
be generated for period of about 36 hours. reacti on between an

aqueous aci d V&Huc%dﬁhrﬁtﬂﬁl%% forated nesiy é‘ff%én‘tﬁhlbéﬁz d‘Fté‘ihl%thfﬁ‘éﬁbeb@P t he

t g d
o d, for exan Bt £ Ehuaudlih LIERICOPS 0ONE o HEAsh bR BigiAg @ OV
del i quescent oﬁﬁﬂ&;(:dﬁvﬁ)ﬂh&ab:#% ofamagdule eQIBOAh]soughms)t slro@v:f ﬂmmrmmmleahcﬂder can

sufficiently tqQ evo car.bo i de, sl o one three days. This
reaction can H5entsg@ V ra%eéa*ﬂgytﬂageidﬁ@lnaefam%ﬁ&ﬁ m cal such as

magnesi um chl ori de. Moisture fromthe air is absorbed by the citric acid
and magnesi el PréfRbARC GRL §hddd B tﬁeh@mﬁ@ﬁl@rlﬁﬂde@m?@f isCaishyaBd db Melflan By

adjusting the ratios of "Citric acid, sodium bicarbonate and nagnesi um
chl ori de, thempenker4i0i (ee BIGGREDGN hayiog itele intagrated vrxaiggf difésding E)AMPLES

wne bl aced a opke e of oy ERGUBE BBty Papred st gPhE 4R g s
Cor por ati on, HyfbwPréovd, e ;&bﬁrhdé/\&lioﬁm Y& nhrh FRGh metlhs@é @ﬂ%bti@haim faapge to

provi de a suitabl e wal ki ng surface for bed bu% usi ng masking tape to hold

the paper in popitiencd Mgk ¢ anper hatiwberyampeile B0 isciagerfedtintoshoidgsdrOcthe t hat
t daf

The oup was dSRuePRImRY 46f Hund S EMETRe Bhastt AT BE hofiuf ARRRRL29°,

hel d for two ehfuihg,thé hemdspase of eemﬁdvmlnoﬁ tle mpdulamslo aﬂllbw@dt}fewa@tﬁim&at e
After about three hours the fl annel harborage s transferred fromithe
paper cup i ntdreRENGaR Phefpmgpe { RassHetough fﬂPf‘oh‘? e gEqoyes of Bsareedlss #éd bug

noni t or and/ I 1A inch
pi eces of ch?i%%ggg g ﬁg}#gﬁg@ﬁ%ﬁag% ?gﬁzﬁ% %{&e:’é g?l %%%%bd &grg%tﬁ% rd. The
fluted car dbmﬁt@hﬂkrmﬂ%ﬁhed bet ween t he Chl pboards and the unit was
stapled on two sides to hold the unit together, creating a base segnent

fi t i j t t d t
Segnont "( secnosHBERE i pmbeiive Vi 8 mﬁv 440 BF i ki en | ©P
(Corning(r) 2Rrhke Bl M%%Mit%dﬁﬁ%ﬁﬂuf&wléméf Ry Bvéead Ampédle 40P
segnent chi pboard, with the fluting running vertical. [0098] An anpoul e

Was const r uctcenpesgsl ovd infegiated |vislenthieh canthaye dieesamaran diffirensotapacitics. ene,
and having a height of 14.5 mmand a dianeter of 11 mm These outer shells
were filled with a solution containing 21%35 mlligrams of Cctenal in 300
mcroliters of nonane. A cylindrical porous diffusion nenber, nmade of ultra
hi gh nol ecul ar wei ght pol yet hyl ene, was di sposed inside the outer shell in
a contraposition such that the volatile Iiquid was contained in the
interior reservoir formed by such diffusion nmenber. The opening of the

out er shel I was t hen ther mal | y seal ed W|th an al um numf| I m rrenber | eavi ng

o I ~ - T . o Y b1



[0099] A mi xture of 13.5 grams of citric acid nonohydrate, 16.5 grans of
sodi um bi carbonate and 2.0 grans of magnesi um chl oride was placed into a
separ at e wonve/mes26 t he cont ai ner was capped and t he comCenisgoigloadseh unti |
a honogenous m xture was obtained. The chem cal m xture was divided equally
between the two 50 nL plastic centrifuge tubes. [0100] The bed bug nonitor
and/ or capt urRrefdmbly; eiahd91 &t digbtip thrge thavevibldR. Sihdepreiends the'end agrefidlomooden

stand using plasticg push.pips. The en st and i.cal l

attaching a 1BPFHE YBS}S‘%% ﬁ’fl’f‘"ﬂﬁoé%%gg(?uﬁ? r?glppﬂlr‘?mqidetrollﬁ (gi};sgvsesrﬁﬁ'gg%e&}' 10
inch by two apghv). Wdal 40NeNddiERE t9hoRi 4 BhérbfiBRE solliéh, TBE bxamlé,a0qedl t he
10 inch by 10 inch vertical "L" shaped frane was roughened enpl oyi ng 100

grit sandpapemnd/oTHexenal dispdprsbinfoasie. wi th the attractants affixed was
placed in the children's pool about 24 inches fromthe flannel harborage. A

wei ght was pl i t "ErSh gﬁlgg- rom
ti ppi ng over.[ (ﬁ%&ﬁg%ﬁgﬁou@?@igk@éﬁ@% %‘gﬁpéfr?é\?ggfﬁg%gbét e nculéber of
bed bu]gs in tcLil@oIize&iilcﬁonahacﬂ"uldHﬁ:@)istﬂw'ftianédlﬁéarfﬂd top iofithe dnfiy@ubgp490 wasrth
centrifuge tubes, were counted. Th st _was repeated several tines.
Control testSNEgergn&edl eﬁ@é eax_mke%#@r e ?a@paﬂﬁé9§ a%ﬁﬂlam_a%er\%rg o

rel eased fr O YRS fderpior 5139 'vféalecsme A LEr AL idITRE HRNaREEIOU0 2R t est s
usi ng devi ces that contal ned only Cctenal "and butyric acid were al'so tested
in the same nnerier stape oMhe2GdRBEUAAGROD, asP Okl CBs86tdd e tapgd8Amode. The

el ow. Tabl o the 5B b8 ShRauR e ety barordel img PR ATPoRl e g0 e *
Replicates Oghiy@bridislion.

[0084] Once filled with the proper solutions, the openings of vial 491 and 492 are
sealed with a material that can be punctured by needles 479 and 485. The sealing
material is preferably metal foil or plastic film. Alternatively, separate vials having
a seal that can be punctured can be inserted into vials 491 and 492. Ribs 494 help

guide and stabilize the ampoule 490 once inserted into ampoule holder 470.

[0085] FIGURE 14A is a front view and FIGURE 14B is a top perspective view of
the rear of the carbon dioxide generating cartridge 500, of the third embodiment of a
bed bug monitor and/or capture device 300 of this invention. The carbon dioxide
generating cartridge 500 includes a clam-shell style housing including two housing
portions that are integrally and pivotably connected together by a living hinge 510.
The cartridge 500 is shown in an open configuration in FIGURES 14A and 14B,
whereas the cartridge 500 is shown in a closed configuration in FIGURE 16A.

[0086] The first housing portion of the cartridge 500 contains three compartments
502, 503 and 504 for the chemicals needed to generate carbon dioxide.
Compartment 502 can contain a dry or solid acid such as citric acid. = An anti-
clumping agent, such as fumed silica, for example, Cab-O-Sil® fumed silica from
Cabot Corporation, kaolin clay, amorphous silica, for example, Siloid ® silica from
W.R. Grace and Company, or mixtures thereof, can be added to the dry acid in the
compartment 502 to maintain a free flowing dry material while in storage.

Compartment 503 can contain a dry deliquescent material such as magnesium
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chloride, or water or a source of water that is capable of releasing the water once the
contents of each compartment are mixed together. Compartment 504 can contain a
solid basic material such as sodium bicarbonate. Once filled with the proper
amounts of dry reagents, compartments 502, 503 and 504 are preferably sealed with
a material that can be punctured or removed to allow the dry reagents to be released
from each compartment prior to mixing. The sealing material can be, for example,
foil or plastic. Compartment 502, 503, and/or 504 can contain a hard or sharp
material, such as ball bearings, to break up any clumps formed prior to use to aid in

mixing.

[0087] The second housing portion of the cartridge 500 includes a compartment 508

that provides room for mixing the dry reagents once the cartridge 500 is closed.

[0088] To use the carbon dioxide generating cartridge 500, the user either peels off
the foil or plastic that seals the dry reagents in compartments 502, 503 and 504 or
punctures the seal sufficiently to allow the dry reagents to exit the compartments.
The user closes the cartridge 500 and seals it by locking tabs 512-a, 512-b and 512-c
of the second housing portion onto catches 501-a, 501-b and 501-c of the first
housing portion, respectively. Rim 506 of the second housing portion fits into slot
505 of the first housing portion once the cartridge 500 is closed, thereby sealing the
cartridge 500.

[0089] Baffle 507 aids in the prevention of dry reagents escaping the compartment
508 while the user shakes the closed cartridge 500 until the reagents are mixed.
Once the chemicals are mixed, the user inserts cartridge 500 into the holder insert
400 and the carbon dioxide generated escapes the cartridge 500 through a defined
pathway in the device 300 to the deadfall trap 410. More particularly, the carbon
dioxide passes through a plurality of vents 509 in the cartridge 500, travels through
the space 514 defined by the outer edge of compartment 508 and rim 513
(surrounding compartment 508), travels through vents 511 located in the outer rim
513 and enters the holes 418 in the deadfall trap 410. Vents 511 are designed to be
located below holes 418 in the deadfall trap 410.

[0090] FIGURE 15 is a perspective view of harborage 520, of the third embodiment

of the bed bug monitor and/or capture device 300 of this invention. It has been
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discovered that bed bugs are attracted to the harborage 520 due to its material
composition, surface roughness and/or shape. In this embodiment, the harborage
520 includes a base segment(s) 521 being adapted to be placed flush with the
vertical surface against which such device 300 is to be placed; an interior segment
522, which defines at least one entrance through which bed bugs attracted to the
device 300 can enter; and a back segment 523, designed to be attached to the back
415 of the deadfall trap 410. Alternatively, the harborage 520 can cover all or most
of the entire outer surface of the housing 301 of the device 300. Additionally, the
harborage 520 can be integrated with the rear panel 360 of the housing 301, or the

harborage 520 can be a separate component, as shown.

[0091] The interior segment 522 of the harborage 520 provides at least one entrance
through which bed bugs can enter. One or more protuberances 524 depend outward
from the inner surface of the back segment 523. The one or more protuberances 524
define one or more channels or pathways which are of sufficient dimensions to
permit a bed bug to crawl therein. Preferably, such protuberances 524 are spaced to
form channels or pathways having a width of between about 2 mm and about 10
mm. The protuberances 524 are preferably designed such that bottom portion of the
channels formed thereby are concave in cross section. The protuberances 524 should
be of sufficient height such that bed bugs can crawl through the channels formed
thereby. A width dimension of the channels or pathways formed between adjacent
protuberances 524 can progressively decrease in a direction toward the deadfall trap

410 to attract bed bugs toward the deadfall trap 410.

[0092] The inner surface of the protuberances 524 is preferably comprised of a
material that provides a traversable surface for bed bugs, such that the average
surface roughness of such surface is at least about 2.5 micrometers. The
protuberances 524 are preferably angled from the center of the back segment 523 in
a downwardly facing direction. Although not shown, a sheet of material can be
mounted over the protuberances 524, thereby defining substantially enclosed
channels in the harborage 520. Such a sheet material preferably would be clear to

allow for easy visual inspection of the harborage 520.
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WD 2012/ 064426PCT/ US2011/ 054853 What is clainmed is: 1. A bed bug nonitor
and/ or capture device conprising: a housing defining a substantially
encl osed woterzosu428 pace; at | east one bed bug attr&cramstoielosssent
positioned within the interior space of the housing; a harborage

el ement that | [ ned on the housing or positioned on t hqusi ng,
sai d har borag[ga%ﬁeﬁr{gmlgi%%ﬂ? AY eﬁ?loa‘iéjaé?p B?fé‘geﬁgi’%%ﬁ?' ﬁfg‘ﬁl FETBRYERD bugs
can travel; aRgdevice 360 incRAR: tﬁB%lﬁﬁﬁﬁg @Qm &ieln&eﬁomer Abert 866, tdeada1 Wap! of

t he housing at a | ocation adjacent the orage el ement, wherein funes

emanat i ng fr oth0t #repede holdgr 40, hatbprage 5@0,eqaebm @ndesamplgetﬂeﬁ@ughnmheleat
| east one op n atlon out si e of. th evi in o ract
bed bugs tovva% ggl@lﬁ%rlgorlggaetoglpe%ﬁ ve ‘Qew'ﬁ%i %%&asc?? ([?F fHh%fﬁ]&%erei n

t he housi ng cl@eMpshos@Sassensigedlf al | trap that S p03|t|oned adj acent the
har borage el enent, wherein at Ieast one openi ng of the housing and/or an
opening in the deadf all trap are |ocated such that funmes emanating fromthe

bed bug att ra[@@%ﬂ]tF @P&%HAéﬂt%F%&erwéalmw%Wpémlwlée&|3é0&é&mmuﬁmgrQb 3.
The device ofy, WRgied’y%‘?srgb i Side iRl &err%BO' @ﬁl&@%%o%om dked BafSSEd

area that is surrou yat east one wall to eit I'imt or prevent
escapenent ofsideguinbluifd , froohpankke3 B deft pdniel Bihmean paeelilBdiadé boti@endSadflak|

o e SRS PP e S AL o Pl 5

deadf al | tramsbqs apdd fﬁ%rd&ecg rBesR Kod@fifkestad0d. dE6S 847 add 8% are located at
the top corner of right side panel 351 and front panel 354 and at the top corner of
front panel 354 and left panel 357, respectively, in such a position as to be engaged
by tabs 449 and 448, respectively, when holder insert 400 is placed into holder 350.
Moreover, further means can be used to secure holder insert 400 with holder 350.
For example, zip ties, wires, string, twist ties, or other suitable securing means can
be inserted through holes 352 and 355 and secured to tabs 449 and 448 to further
secure together holder insert 400 and holder 350. Support ribs 358 guide and
support holder insert 400 when said insert 400 is placed into holder 350. Preferably,
the outer surfaces of holder 350 provide a traversable surface for bed bugs, such that
the average surface roughness of such surface is at least about 2.5 micrometers. The
holder 350 and holder insert 400 are designed so that the attaching means (e.g.,
double sided tape, hooks and loops, glue, pins, string, elastic material, brackets, or
the like) placed on rear panel 360 and the base segment(s) 521 are flush with the
vertical surface against which such device 300 is to be placed. Moreover, suitable
attaching means can be provided to bottom 359 to provide a means for attaching the
device to a horizontal surface. Furthermore, both rear panel 360 and bottom 359 can

be provided with suitable attaching means.

[0095] It is well known in the art that certain chemical reactions can generate carbon
dioxide. For the purpose of the present invention it is desirable to generate carbon
dioxide for a prolonged period of time. It is preferred that carbon dioxide be
generated for a period of about 36 hours. A chemical reaction between an aqueous

acid and sodium bicarbonate generates carbon dioxide; however the reaction is
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5. The device of claim2, wherein the deadfall trap is disposed on a top
surface of the housing and the harborage el enent is disposed on a side
surface ovothe/dsewrsi ng. 6. The device of claim1, wherecm/ush@ibesgsbug
attractant el enent conprises a source of al dehyde, a source of organic acid

and a source of .carhon di oxi de, 2012/.064426PCT/ US2011/ 054853 7. The
devi ce of c|glsm1§/,fl i - g lavmtqrémgﬁfpg%wﬂdﬁ@exmnsﬁ Y Sehder B | of
the housing igrieOsid hfABHydrie PRSIy WHRR NS HRAMInAe, ftﬁ@fk}:ﬁdﬁ}?sc?ﬁﬂﬁrﬁ@dﬂfus

e} e

al dehyde, a second opening defined’in at | east one wa he housing is
posi tioned t citpiggsidrabserds meistereifiom theaim suffeciegntiyrte evelive eargamioxaleisthwlsind a
third opening. defined.in at |east aone wall, of the hpusing is sitioned to
pass funes e%ﬁ’ﬁg I|leng0 r%eméiatyﬁ'ee@(l)sﬁegguoo ‘& al?eb%cr%) e@f%?éfﬁ’é _adﬂgg a‘lgf%glq]éees\‘}? e of
claim7, wherdemidaheudhoasSinagndsiveh UhlRsida ddaidfued Frotd &g dihal alisérbie@ Byt thened
adj acent the harborage elenent, wherein the first opening is provided on a
side wal | of dtHe assbgihgagegsie shloride arenlerating theegeapiation ofsarbepalieddand and
third openin ?&'ﬁstﬂf Qe Bthsidt e afR2U Ak ﬂiéa"illﬁ’%lﬁie &Jaemggf@fuﬂgchﬁﬁd& bed

a7 ar c& d g: a housing Ining a

bug nonitor a capture device conprisin

subst anti al | ythegaiecsied of ndrbon dioxgjeaar banggubatadieadf al | trap; at | east
one bed bug attractant el enment positioned within the interior space of the
housi ng; and at | east one opening defined in at |east one wall of the

housing at a | ocation either on or adjacent the deadfall trap, wherein
fumes emanating fromthe bed bug attractant el ement can escape through the
at | east one EpEMIPIESt 0 a | ocation outside of the device in order to lure
bed bugs toward said deadfall trap.

Example 1

[0096] Into a room controlled at 50 % humidity and about 70° F, was placed a
plastic children’s pool (POLY POOL by General Foam Plastics Corporation,
Norfolk Virginia) which was lined with brown kraft paper to provide a suitable
walking surface for bed bugs, using masking tape to hold the paper in place. Twenty
five bed bugs were placed into a paper cup that contained a four inch by four inch
piece of flannel cloth as a harborage. The cup was capped, pin holes in the cap
provided air for the bed bugs, and held for two hours, then was placed in the pool
and allowed to acclimate. After about three hours the flannel harborage was

transferred from the paper cup into the pool, about ten inches from the side.

[0097] A bed bug monitor and/or capture devise was prepared by cutting two 4 inch
by 4 inch pieces of chipboard and one 4 inch by 4 inch piece of fluted cardboard.
The fluted cardboard was sandwiched between the chipboards and the unit was
stapled on two sides to hold the unit together, creating a base segment (first piece of
chipboard) an interior segment (fluted cardboard) and a top segment (second piece
of chipboard). Two 50 mL plastic centrifuge tubes (Corning® 50mL polypropylene
centrifuge tubes) were taped to the top segment chipboard, with the fluting running

vertical.
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10. The device of claim9, wherein the deadfall trap includes a flat
recessed area that is surrounded by at |east one wall to either limt or
prevent esoapeymemi2z6of bed bugs fromthe deadfall trap omcE/USasllgsssshe
deadfall trap. 11. The device of claim9 further conprising a harborage

el ement disp on the housin hat .defj nes at .l east one ,pat hway .t hrough
o oh bed bugQoasl R Vs SheleiBea Gplogtie mfiil oG B aH ate

deadf al | tr apolyetifligROSRIhaOhgdh ﬁ@@t%ﬂuzi.g%n%d hliganhRsIN g nfdThdie oiRf bor age
el ement is disposed on a side surface of the housing. 13. The device of

claim9, wherskells were fibled withg slutioacoaigining 2a2hmilligrprsi of ctenabindtde of

al dehyde, a i ¢ : dicoxide.. 28 WO
2012/ 064426P§?%?{9$%§§§‘8‘{§%§£3& c?gh‘ﬂ“l%gg%@‘né ‘gﬁgﬁ‘g‘ﬁng‘{eé’?b%;’?%devﬂ%@eaﬁ%g% first
openi ng def i nedledudarateigte ddlyethiytenepihs (ﬁﬁpdsgﬁinbﬂaﬂhd’@tgﬁshﬂ@&iii Oge? tOdpaSS
fumes emanating fromthe source of aldehyde, a second opening defined in at
| east one vvaICPn'i‘j‘fpoﬁ’.r‘i‘@nﬁBﬂ’sti%ﬁtéﬁ? ¥°1|36]§’!1{q1u wes qaptaeddn thepterionEnePig from
the source Offoﬁﬁe%g} SR AiffhsidNfedibd NiThd o@&?%éﬂhggﬁﬂepﬁféﬂ' Fhed €ASt One
wal | of the housing 1s positioned to pas s emanating fromthe source
of carbon di dhéroelly séafed Witke an elwingeuno film naéntbet Aeaviing 4 head spacaufiabouf-a

har bor age el nt di sposed.on the housing,.adj.acent  the adfal | trap,
wher ei ngt he &Ir?@fn gﬁ%ﬁ‘?% epgtt‘f}P@\?ﬁH’é‘d’%&P @?@%18%nwg}qer _?)‘fddtﬁﬁéom_bt{}g‘? ng
adj acent t he diRidAH ASRLE. AROE haRig aldiEnd&TIdo@ T Rk WaOREMN iRdke ar €

provided in the deadfall trap of the housing.
aluminum film by puncturing it with a needle. A second vial containing 71.85

micrograms of butyric acid in 300 microliters of nonane was prepared in a similar
manner as described above. The vials containing attractants Ocetenal and butyric

acid were taped to the top of the device in a horizontal manner.

[0099] A mixture of 13.5 grams of citric acid monohydrate, 16.5 grams of sodium
bicarbonate and 2.0 grams of magnesium chloride was placed into a separate
container, the container was capped and the contents shaken until a homogenous
mixture was obtained. The chemical mixture was divided equally between the two

50 mL plastic centrifuge tubes.

[0100] The bed bug monitor and/or capture device was attached to the back side of a
“L” shaped wooden stand using plastic push pins. The wooden stand was made by
vertically attaching a 10 inch by 10 inch piece of pine lumber to a base piece of 10
inch by two and a half inch piece of pine lumber. The back surface of the 10 inch by
10 inch vertical “L” shaped frame was roughened employing 100 grit sandpaper.
The “L” shaped frame with the attractants affixed was placed in the children’s pool
about 24 inches from the flannel harborage. A weight was placed on the base piece
to prevent the “L” shaped frame from tipping over. After 17 to 18 hours the device
was removed and the number of bed bugs in the device, including those that fell into
the open 50 mL centrifuge tubes, were counted. The test was repeated several times.
Control tests using devices containing no attractants (bed bugs were released from
inverted Petri dish cover after acclimation period) and tests using devices that

contained only Octenal and butyric acid were also tested in the same manner as
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7 None None 17
5 Yes None 20
12 Yes Yes 38
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WO 2012/ 064426PCT/ US2011/ 054853 18. The kit of claim 17, wherein the
sources of carbon dioxide, organic acid and al dehyde are each sealed to
prevent iwaedvevdsesrs escapenent. 19. A carbon di oxi de cacrrisdyge/oassenbl y
for a bed bug nonitor and/or capture device conprising: a housing

I ncluding a substantially enclosed interior space having a plurality of

i nt ernal conmM¥hatneclasnedasid at | east one opening defined in a wall of the
housing to permt the escapenent of carbon dioxide fromwthin the interior
space to a |l ocation outside of the housing to attract bed bugs towards the

bed bug moni 1or andbar bupARbliie? af&¥E Eiure devic@cdmpriinghem cal conposi tion
contained within a first conpartnent of the plurality of conpartnents;

a second chemi cal a%ﬁaﬁgh&ﬁrﬁﬂg ﬁgﬁﬁs?dnﬁﬁﬂl}{];&ﬁ&&ie@hﬁc%%@%;CO”Pa_””Eﬂt of the
plurality of conpartnents; and a third chem cal "conposition contai ned

within a third Cogfl%ﬁét%m)e@f)u% ﬂgaggﬁ{re‘?énjléts% 8%%%%%% ﬂll %rﬁn%ﬁor space gfhe or

nore renobvabl e seal's coveri ng I'rst, conpartnents to
prevent i nadvleshicesingi xi ng of the chem cal contents within the plurality of
conpartments, wherein upon renoving the seals, the chem cal contents

a harborage element that is either defined on the housing or positioned on the
housing, said harborage element defining at least one pathway through which bed

bugs can travel; and

at least one opening defined in at least one wall of the housing at a location
adjacent the harborage element, wherein fumes emanating from the bed bug
attractant element can escape through the at least one opening to a location outside

of the device in order to attract bed bugs toward said harborage element.

2. The device of claim 1, wherein the housing comprises a deadfall trap that is
positioned adjacent the harborage element, wherein at least one opening of the
housing and/or an opening in the deadfall trap are located such that fumes emanating

from the bed bug attractant element attract bed bugs toward said deadfall trap.

3. The device of claim 2, wherein the deadfall trap includes a flat recessed area
that is surrounded by at least one wall to either limit or prevent escapement of bed

bugs from the deadfall trap once inside the deadfall trap.

4. The device of claim 2, wherein a width dimension of the at least one pathway
of the harborage element decreases in a direction toward said deadfall trap to attract

bed bugs toward said deadfall trap.

5. The device of claim 2, wherein the deadfall trap is disposed on a top surface
of the housing and the harborage element is disposed on a side surface of the

housing,

6. The device of claim 1, wherein the bed bug attractant element comprises a

source of aldehyde, a source of organic acid and a source of carbon dioxide.
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within the plurality of conpartnents can be m xed together to produce
carbon dioxide. 20. The carbon dioxide cartridge assenbly of claim 19
further ocwopoiziémgéan anti-cl unpi ng agent contai ned wi t rCh/UsR@105485he
conpartments. 21. The carbon di oxide cartridge assenbly of claim 19,
wherei n each chem cal conposition is selected fromthe group consisting of
dry acid, solld baBiesleniseof clalm 6awherdinya fist dnguingatefinedviat 2 d¢ast one watl ofan
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first chem calecsifdnapefingidefindOntadicasibndivalli oF thdleoudinglis psitidid kO pssksNg; a
second chem cal conposition contained within the other vial of the housing;
and fumes emanating from the source of organic acid, and a third opening defined in at

least one wall of the housing is positioned to pass fumes emanating from the source

of carbon dioxide.

8. The device of claim 7, wherein the housing includes a deadfall trap that is
positioned adjacent the harborage element, wherein the first opening is provided on
a side wall of the housing adjacent the harborage element, and the second and third

openings are provided in the deadfall trap of the housing.
9. A bed bug monitor and/or capture device comprising:
a housing defining a substantially enclosed interior space and a deadfall trap;

at least one bed bug attractant element positioned within the interior space of

the housing; and

at least one opening defined in at least one wall of the housing at a location
either on or adjacent the deadfall trap, wherein fumes emanating from the bed bug
attractant element can escape through the at least one opening to a location outside

of the device in order to lure bed bugs toward said deadfall trap.

10.  The device of claim 9, wherein the deadfall trap includes a flat recessed area
that is surrounded by at least one wall to either limit or prevent escapement of bed

bugs from the deadfall trap once inside the deadfall trap.

11.  The device of claim 9 further comprising a harborage element disposed on

the housing that defines at least one pathway through which bed bugs can travel.

12.  The device of claim 11, wherein the deadfall trap is disposed on a top surface
of the housing and the harborage element is disposed on a side surface of the

housing.

13.  The device of claim 9, wherein the bed bug attractant element comprises a

source of aldehyde, a source of organic acid and a source of carbon dioxide.
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one or nore seals covering the vials to prevent inadvertent escapenent of
the chem cal contents of the vials. 23. The anpoul e assenbly of claim 22
further cwoppieiemgéan anpoul e hol der to which the housi RgTiGS201@l0esSRb| y
nounted. 24. The anpoul e assenbly of claim23, wherein the anmpoul e hol der
I ncludes two needles that are conflg%red to puncture the one or nore seals

covering the - al sThsrdevige ofiglaim 4 ﬁmr@&rﬁftqmgmgrd@ﬁﬁ%@%eaﬁ@mwg larrpoul e
hol d 25. |
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orientation. selénd opehing defigedlimant tcaktl onemeapl dfalveé Ingnsimgeds pommred topassi ngs
t hrough a surface thergeof 7. The hed bu all tra | ai.m 26,
furt her conpr‘wflgxeﬁ aman%@smﬁs SRUKSAC argaaac%elgnen Stimorabagrisfrclip ab.

least one wall of the housing is positioned to pass fumes emanating from the source

of carbon dioxide.

15.  The device of claim 14, further comprising a harborage element disposed on
the housing adjacent the deadfall trap, wherein the first opening is provided on a side
wall of the housing adjacent the harborage element, and the second and third

openings are provided in the deadfall trap of the housing.

16.  The device of claim 14, further comprising a harborage element disposed on
the housing adjacent the deadfall trap, said harborage element being located on a
side surface of the housing and the deadfall trap being located on a top surface of the

housing.
17.  Akit for monitoring and/or capturing bed bugs comprising:

a housing defining a substantially enclosed interior space and a plurality of
apertures defined in one or more walls of the housing that provide one or more fume
passageways leading from the interior space to one or more locations outside of the

housing to attract bed bugs toward the housing;

a source of carbon dioxide that is configured to be positioned within the
interior space of the housing at a location that is adjacent at least one of the plurality

of apertures of the housing;

a source of organic acid that is configured to be positioned within the interior
space of the housing at a location that is adjacent at least one of the plurality of

apertures of the housing; and

a source of aldehyde that is configured to be positioned within the interior
space of the housing at a location that is adjacent at least one of the plurality of

apertures of the housing,
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18.  The kit of claim 17, wherein the sources of carbon dioxide, organic acid and

aldehyde are each sealed to prevent inadvertent escapement.

19. A carbon dioxide cartridge assembly for a bed bug monitor and/or capture

device comprising:

a housing including a substantially enclosed interior space having a plurality
of internal compartments, and at least one opening defined in a wall of the housing
to permit the escapement of carbon dioxide from within the interior space to a
location outside of the housing to attract bed bugs towards the bed bug monitor

and/or capture device;

a first chemical composition contained within a first compartment of the

plurality of compartments;

a second chemical composition contained within a second compartment of

the plurality of compartments; and

a third chemical composition contained within a third compartment of the

plurality of compartments;

one or more removable seals covering the first, second and third
compartments to prevent inadvertent mixing of the chemical contents within the
plurality of compartments, wherein upon removing the seals, the chemical contents
within the plurality of compartments can be mixed together to produce carbon

dioxide.

20.  The carbon dioxide cartridge assembly of claim 19 further comprising an

anti-clumping agent contained within one of the compartments.

21.  The carbon dioxide cartridge assembly of claim 19, wherein each chemical
composition is selected from the group consisting of dry acid, solid basic material,

and dry deliquescent material.

22.  An ampoule assembly for a bed bug monitor and/or capture device

comprising:
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a housing including two discrete vials;
a first chemical composition contained within one vial of the housing;

a second chemical composition contained within the other vial of the

housing; and

one or more seals covering the vials to prevent inadvertent escapement of the

chemical contents of the vials.

23.  The ampoule assembly of claim 22 further comprising an ampoule holder to

which the housing is releasably mounted.

24.  The ampoule assembly of claim 23, wherein the ampoule holder includes
two needles that are configured to puncture the one or more seals covering the vials

of the housing upon mounting the housing to the ampoule holder.

25.  The ampoule assembly of claim 23, wherein the housing is configured to be

mounted to the ampoule holder in only a single orientation.

26. A bed bug deadfall trap having one or more openings through a surface
thereof.

27.  The bed bug deadfall trap of claim 26, further comprising a harborage
mounted adjacent to the deadfall trap.
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