BED BUG MONI TORI NG DEVI CE FI ELD OF THE | NVENTI ON [ 0001] In one aspect, the
present invention relates to a bed bug nonitoring device. In another
aspect, twoD=oiznsenvi on relates to an insect traversabl eprsunfsacie/osesd+ met hods
for producing the same. BACKGROUND OF THE | NVENTI ON [ 0002] Bed bugs are
smal | nocturnal insects of the famly C mcidae that feed off the bl ood of
humans and oBEEr BuarMONIGORENGIOEVECE Bed bugs exhi bit cryptic behavi or,

whi ch nakes their detection and control difficult and tinme consum ng. This
is particularly true for the common bed bug, G nmex |ectularius, which has
becone wel | ggany ef 19 NVRREOW ronments. Ot her species of bed bugs are
nui sances to people and/or aninals as well. [0003] Wil e bed bugs have been
control | ed i PORAhyn aneaspectsibe presenttitnesntion redalesSpathed bug hwnitadngdesacd. n

international travel has_.contribut to a resurgence.of these pests in
ocent year o1 SEFE spReC MO PVELBReER s o BubSROERIRRE SRR RERNR ol ¢ <o
eradi cat e t hespasieinkheysdagye established a presence in a |ocation.
Accordingly, there is a need for effective traps to determ ne the presence
of bed bugs before they becone entrenched. [0004] Adult bed bugs are about
6 mllinetergyl OPNI? fﬁﬁ&ﬁg@%ﬁﬁébyﬁde, and are reddi sh brown with
oval , fIatteneé3g%%res#‘gﬁe—rnnarure—nynphs are simlar in appearance to
the adults, pO02hBed bugaldresmahaodtinghitiasecisrofclad familyB&ehi dddigthatdestodff f | y, but

can nove qui ckly over surfaces, Female b bugs |l ay their. eggs in secluded
areas and ca el f@”@ﬁnﬁGKVﬁb%“@ﬁﬁgﬁﬁ%ﬁﬂ@8V§Iﬁﬁﬁ“ﬁéeﬂﬁhvcﬁ@USOO during a
lifetime. Thﬁe}%@fé)r,%ﬂcl?ﬁﬁﬁesatflﬁr Y&k io%%hlcpntﬂﬁ%%cﬁl@gnéﬁlﬁﬁ chflsuﬂﬁﬁi%St Spec.

When first lal the eggs are sticky causing themto adhere to surfaces.

[ 0005] Bed billys icpantigdartyotrud fon thepeminpatsbedfbulgj enawiledmativg, eddemigns Nynmphs can
survive for eks wi t hout .feedin while adylts can survi.ve for nonths.
Consequent | ybeoiratbathatd {EBmar s Samen ikt PP g a

| ocation ung@g&@g@@I%Q%kgﬁ@@fmﬁgﬁgqggegf time. Further, such feeding
habits make it difficult to nonitor whether bed bugs are present as they
may only be attracted to bait when hungry. Thus, in order to be effective,
a bed bug ca j .devi, ce st . be able tp generate atiragtants.at an

ef fective coﬁ%@%i9§¥?oﬁd§%$ﬁﬁwegﬁ?%%’éﬂ“%@@%%ﬁwé¥a?i%%53T363§Téﬁmi|e bed
bugs are act SMesdle iftgeabdIi inteditibhaesayelUfak BenteBtkd Y rebit@ynde@lithdse hi de in
tiny crevices or cracks. Bed bugs may therefore find easy hiding places in

beds, bed fr BN reqgphyaagy dhergaphgamatsppdarbiaed bugs whichanikedt dhlcvdidant | ess

ot her pl aces il | i ke sone
ot her insectgéﬁﬁggg%%§%%%Q@QQ%W%%E%$%§$%gngéﬁ%%éggﬁgg&%fgﬁ§§§$%% bl ood

t hr ough el onthatesd amoed for pfedise trhhey dosyrmieate presenchofibed Hgss baforotht)

m nutes, although the person is not likely to feel the bite. After the
bite, the viBtemeshteihedperi ences an itchy welt or a del ayed
hypersensitivity reaction resulting in a swelling in the area of the bite.
However, sone people do not have any reaction or only a very small reaction
to a bed bug[004EeAdBebedbigshid @muh@welligyagrs mg, § toad matimesirnwidar artdomret her

pests, such a uito and,tjck .t s not possible to.determ ne

Bhet her *abi FAIRE SPHPAT 6E0 BilsReF bodie mBr MeypBro RSt ST EM oo rmmy be
m sdi agnosedy@ralhdas 1R adults Kl afedfithileCAHISEAUS M tolor. BRE bRROId AftgRL at i ons
may frequently go on for |ong periods before they are recogni zed. [ 0008]
Bed bug i nf ebutaen o1wse grickiyrmaeesusiaces. beralsbgd begslgy twirrdgesin sseloded new ar ea.
Bed bugs arem%QLF tQ glhpﬁ th]gsgess%oas an §ide égkdﬁﬁ%'l s@ﬁb%ﬁ such
that they may %erprgﬂ E%F &8 7 (Va5 Ve b 44 %éwgﬁblngs. REE & e%d?t,

bui | di ngs wWhekebddtriglaghn@ésioryoim QI abia fessideSofai bt spsel oMh@sfilRokgl, e Mot el s,

i nns, barracks, cruise ships, shelters, nursing honmes, canp dwellings,

dormi tor i es, caEsaERoTHickY carsingribior pardhersiosurtagee. especi al Iy vul nerable to bed
bug infestations. [0009] Because of all the features of bed bugs descri bed
herein, bed bugs are both difficult to detect and eradi cate. Professional
pest renoval [(®pEcBal hgdscampd fqrdsig pdrides oftime nedhdetdeedihg. iNym#seasary to
remove all clutter and unnecessary objects froma room renove bed bugs and
eggs as muc hs‘%‘él"ﬁggﬂ%l‘%wﬁﬁ?‘&f&fﬁh% FiRfyts AR A T %gﬁﬁ-ci des to Iikely
hi di ng ar easg J : ar: i i gl sruptive to
a busi ness SSQ%Q?§m2¥ﬁgﬁg%p5%gﬁ%ﬂ?ggj%??m?%??@&%&?ﬂ?g@ﬁ%a?gm%§%ect bed bugs
at the earliest possible nonent before dan infestation becones established.
[0010] The tiny, nobile and secretive behavi or of bed bugs nakes it nearly
i npossi ble to prevent and control an infestation unless they are quickly

di scovered and treated. Bed bugs have been found to nove through holes in
wal s, ceilings and floors into adjacent roons. Devices and nethods for the
early detection of bed bugs are especially needed in the hospitality




[0011] While several attenpts have been nade to devise bed bug nonitoring
devices in the past, these devices have, in general, not proven to be
comer ci awbyoefd3enri ve. The present inventors have studipet/usaoy/ogespect s of
bed bug behavior, and believe that one factor in the failure of such
devices to desirably performis the lack of an effective trapping

nmechani sm [ @68dchipitl tis, briet périsisiod émeoBarérev.edclpfecting hpbie-,sreaite it di\fﬁa:ulbuos t hat

bed bugs, unlike ma oth i nsect pests, are re st ant pes of
oti cky &t aps M0 NOCRGBIET b oottt Qv Ay ha bt b ERAVEEDL her

i nsects, parhisdyarigg, WRIE t8bO8AEING, ﬂe%%@tca?ﬁrlﬂgﬁeﬁ%ﬁyt%@ able to
Cbnsequently bed bug nmonitors that rely upon luring bed bugs to sticky
traps nmay nogetssate hfteactanisat aisefiftnsivh echdounigaiomedyr & enpendedattiodefitons the trap
surface and eventually exit the device. [0013] Further, bed bugs are
extrenely sensitive to the roughness of the surfaces on which they are

pl aced. Bed poi@s] el Be@ bayohd abtiasdiring tsmightinfyddrapatylifleniss tefdtocur r ent
traps which require such a traversal before they are trapped ineffective.

| ndeed, it hasiebeeny giseieptet watky. Belimes ot theretopatindoasiigicng piresried surface
which are eff i s en nodified
to contain a B%c?fr&rﬁﬁ, ?gg(t%%lgg% %% qsi/gl C’?‘ﬁéeuﬁggﬁ rm(ﬁlln? éér% OQ]W% bugs as
their surfac plalc& Bp@ adugniehdto (Q)Qg&gﬂefbht dcﬁﬁottbluﬂd heds bkﬂ;@ncbasmrhﬁsesusc h
outwardly rough appearance. [0014] Moreover, it has been observed that even
when a bed bug capturing devi ce contains an otherw se effective trapping
mechani sm Sugdpo? s QG%IH ib ilch@Risichdifze BY YR g BRDA B LlloRftkdatan can
frustrate th ef ectiv ormance of such de I ce. pec ically, it has
been obser vedatthdhey maytﬁ@cl dougsmant foas teth mmlaesndthotugh theideksofineapient | y

aca t oo onkel) aufee B iR oRnin B U L TR Bt tdion el BB 0 o

i nternal deadfiaydd HypeReNis leh@ioh reuRERNE G sGRMNNBEn BRMAEdJTREL biRS 1S
di scussed above, it is inportant to detect the presence of bed bugs in a

room as earl ﬁoasvgoesnep@pierdmcdeavq wyapasitign eaonlig very smilbesretidnda abecone
est abl i shed ent here is a n e nDnltor g devi ce
which wi |l eP %&g %e%é% EF%”PH %ﬁﬁ?ﬁg $%§Pe§g% he'a ractant
el ement ther ﬁQ)fs uliaés hiteficks! h &y ot Esss&bmaﬁ&térﬁﬁn@wbaﬂermlgtermﬂbmcwbeagmgevl ce
whi ch can be qulckly and easi | e |nspected to determne if bed bugs are
present. SUVRRRPtG:typgefp bifgs njay fe}mdlhgr&ﬁei asdpeestor askie ratesent
invention is bed bug
artract ant or-Sspeilyybe RuanBislaRR kOHl ARy UELh ME CATREICE BOReR: PP 2
traversabl e guyfaacecegnizedne or nore protuberances t hereon. The harborage is
adapted to be placed flush with the surface where the device wll be

pl aced. The harborage can define at |east one entrance through which bed
bugs at {1 act aghokPRNGuE itk EAichaDERREDy o/l Blls BERECArRA idi8 nbiuEAL I on the
pr ot uberances detine one or nore channéls. oné or nore channels can be
posi ti oned sBcdi]btngaUe beld tddge tatppsestied and htdeendmail sercegudrtharthéynt o t he
one or nore chann In.a further .aspect of the invention,the traversable
ourf ace has 1 20 draie e R iBER e tAst MRul sttty o1 ormt e <.
[0016] In angih&er 85H&epantd R%idH) VWeIhtds BltelsS nfditd € GhiRdbdricRs, RRLROHigsOr
providing a traversable surface for bed bugs conpri sing t he steps of (a)
appl ying a anﬁem,mmwmemememw@mpﬁmw@nﬁﬁ)dQﬁnﬂauﬁegmvbnnmunﬁan@ a solidto

t he surface of e4£°‘¥é ner erl%ﬂald&ﬁxﬁ% e§”§ture Preferably, the
solidis a p%@%f% SBYTaY K 8%0? of TRe i nvention conprises a

traversabl e surface for bed bugs conprlslng a support nenber having a
surface at |east Bartlally coated with a m xture conprising an adhesive and

a particul at E098] Bacauppofzl the pragirenel hed duphdesaibadheraie hed higtarg bpthace has
an average Sﬁf ﬁaﬁﬁtord%té@?é]ﬁse?acﬁéatétpr&%?s%&na Qut érBe&%ﬁ’ Lr?cf fes%mé@sg]j] In

a still further aspec esent 1 nvention 1s cted to a
nonitoring dex\elrreedadortm namngfy toag¢mawv doet Oclottiey aaﬁhnmb&aty ajenefivm aand  ( b) a

har bor age conpri si ng: e section, a portion of which can
be conmposed By r@mawslrférbélﬁ% o §48P o much ﬁ%pcea@@ @e&eb SACHEIRNG 284 AMRIEd to be

placed f1 usholhilacl BRI fidhig RO TIRL PR LE hedihiEnUBY biGichior' Anbe Pl aced: and
(i) a suppo havi ng a traversabl e surface and one or nore

pr ot uber ances dependi ng therefrom The Hharborage defines at | east one
entrance t hrough which bed bugs attracted to the device can enter. The one
or nore protuberances define one or nore channels, which one or nore
channel s are positioned such that bed bugs entering the device through the
at | east one entrance can enter into the one or nore channels. At least a
portlon of the traversable surface |s an exposed area posse55|ng an average

o o, o, e ~NNaA N1




[0022] FIGURE 4 is a bottomview of the nonitoring device of FIGURE 1.
[0023] FIGURE 5 is a graph of data obtained by the testing conducted in
Exanpl e woO 2DBIB)ED DESCRI PTI ON OF THE | NVENTI ON [ 0024 pCirruseeng/ossspect , t he
present invention is directed to a bed bug nonitoring device conprising a
bed bug attractant el ement and a harborage conprising a support menber
havi ng a tradengsit ¢o s tinfiase swhds eetebrAnmresulpriols dbsrahlede sletehidreddrugs By
"traversable s rf%ie" it.Hs neanEpr inclgge.ang suitagHg.ﬁu face which bed
bugs can nov@& HECHLEst nepsipls massnt befpre gniniesiaton pecodies FHANISASY 2 surface
roughness of at |east about 2.5 mcronmeters. The harborage is adapted to be
placed flush with the surface where the device will be placed. The

har bor age cah0Méi iThe tigy, mehikstand secretiverbghedot ¢irbed Gussmpkds ibeddrlisugs attract ed
to the device can.enter. | n t. of t.-he in i on . ances
define one oPnW%§%ﬁyﬁéﬁﬁgpgg%Hﬁgggﬁﬁnggmﬁ%?%u%%%ﬁﬁé%%e8gﬂﬁbﬁﬁﬁ%g?§§oned
such that bedndtigfedBeddopehhvic®etnfoude o meve tinoghtietesiimivalls, heilibgeamtr nore
channel s. [0025] In another aspect, the invention is directed _tqg a nethod

for providi nlogistiptgndiasenreoms Iexicss au mpdadpioy thecgpy dpterting Afited dpighs of

(a) applying | ] 1S E i...an adhesive and (ii) a solid
to the surfag%”%?&%ﬁgug%é%ﬁkﬁgﬁggﬁﬁgﬁg P@#%a the m xture. Preferably, the
solidis a particulate solid. In a further aspect of the invention the
adhesi ve co i a, wat er - based adhesi ve. A further, aspect. of the

i nvention pgmlﬁggghlﬁ: Yy gotenpishayg feé’crgaqeotf’ dguge ﬁ?f]gléu Wfi];qr’?igng a support
menber havi nge@c&Uh iiaGRsatheds€ashicRALT, & Jg%e%?ﬁ{o%?rd%ﬁ R B SOmehétcRGONPri si ng
an adhesive and a particulate solid. I'n an aspect of the invention the

coat ed surf acHetivs. Ere presenbigwetarstharestudigd ey sspsttsat bedheg baigvior, apd5

m croneters. . [002 In one aspect., th sent invention s directed to a
bed bug noni P%I??Vﬁg}]‘%é){}f’ ﬁa@?o&m&;:ﬁ%}tﬁa ."Fil%}%ﬁv%%sdtoglﬁarat‘aoh A EE ﬁ%eﬁ%%ent . and
(b) a harbor agen e@EmRNE Shfighg Methaaidaase section, at |east a portion of which
can be conposed of a transparent material, the base section being adapted
to be placed flush with the surface agai nst which such device is to be

pl aced; and (jd r i . C d one or
nor e protubeigﬁéééhgéggﬁakﬁgF %&8&§%ﬁ£%¥%§5%§¥ é§§3%$3§¥?%§s&§ | east one
entrance t hr augh ot alehi@dsthugsresistanaotrethyttopdsh stiekyi teps daningnhesbilitthe one
or nore protuberances define one or nore channels, which one or nore
channel s ar e {h&eps trans dept sioekl s(nﬁ@to%q;dnqgagspaé%@}rfyn‘@hqrﬁé hgalinedemeit fugh t he
at least on gﬂ%@ ' ﬁﬁﬁﬁw%@ reover,

at least a pglgftee?ﬁoé% of F{ﬁ@%ﬁ?‘%@? gﬁ)‘?‘% %%?%og%@a%lyﬂogiposed é’r% legossessi ng
an aver age sutifkyaeaps ounghoebseftidctiat ad thadbed bygyuhasimply walbmetoss the tfap027] | n
anot her aspect, thig invention is directed to a nethod for providing a
traversabl e StH4cg@Rd eyt Bligle d3HSri sing the steps of (a) applying a

bi nder m xture conprising a water-based adhesive and a particulate solid to
the surface of a support menber; and (b) drying the binder m xture; such
that the avef@yé] Furthackedrtmgs hreextrentlytshasigy takeroughness dlethe surfisenon 2. 5

oni Lor i no. d8URaDY T REEe oA R SR B PR S By e  an

which is eff @ﬁﬁéﬁt@ra}o@whiéh@ec%}dﬂ@ shélfla Rb@Ssal Béford they ﬁi@‘(ﬂaﬁ?bdﬁﬁ@ﬂfedﬁk}at t hey
enter into the pathway of the deadfall elenent and follow the path until

t hey becone irdgphathdsibeemunaxpegicdy dennd shat iraps baving wexeredariapewBighl oyed

i ncl ude carbqn. diaxi de, . bher C s t he
like, all of A O 4 d i B D IROS Soec ARG Ro SRR UG AR LNE
or nore attr agg amitastan@ynedfcstivedie tapphaytetbed K129} theirahethaib yppardielyadsd r act ant
enpl oyed conprises at | east one menber of fhe group consisting of organic
aci ds” and al d@R9Bder thg hed egseleppitorwrlhpytyardFueh gPeaNceast one menber of

t he group consisting of butyric acid, trans-2-hexen-1-al (Hexenal) and
trans-2-octen-1-al (QOctenal). [0030] One particularly preferred attractant
conpri ses an[UHdaMoredved ithaddksdebseorp dat atenamsenembadrig@rhptuscg devdiomponent .
It is preferred that the uns turated.aldeq%%e conBonegt(ﬁé coanised of one
or more al deRYHEES 8RPREREEF FHSHYE HRPRIPSHTSCEGHET S Ay? SradidkEuiNand
Cctenal . It L8pRE BERREOr bbPbudsRen ALERNE therbebtiQPRARRce RE st aekice, acid.
When t he al defyde conponent is conprised of both Hexenal and Cctenal, it is
preferred that the al dehydes be present 3n a ratio of fromabout 1:5 and
about 5:1 of Hexenal to Cctenal, nore preferably in a ratio of between
about 3:1 and about 1:3. In order to be nost attractive to bed bugs, the
opti mal concentration of the Hexenal and Cctenal m xture to be released is
from about 50 ng/L/hr to about 200 ng/L/hour, and the optimal concentration
of butyric acid to be released is between about 15 ng/L/hr and about 50

~ o - T




[0031] In one aspect of the invention suitable attractants conprise octenal
di ssol ved in decane at a concentration range of about 2000 to 3000 ppm

oct enal , woeber@bily from about 2500 to 2800 ppm oct enal PCINS20MD/089544
preferably from about 2700 to 2750 ppm octenal. A second suitable
attractant that can be used in conjunction with the octenal is butyric acid
di ssol ved i nSgedficedlyaitt has losen obstrvait thatrthe beigmigs httabedtto 2@®nitor RKODO ppm

butyric acid, and ref rabI fro about 240 to 400 but ric acid. [0032]
Each corrpone#FqH“Fé‘yt/l EY r]i’EBY Bl Syigespg thgsu B%eolﬁpd’é‘ ‘ttésrg fUOneRy exanpl e,

but not 11 m {&gh tOa ABGLRR mr)tratﬁgp thir 88EAFSHCLHaHA i@admgqg aRhtBrnaBy Nt het i ¢
batting, polyester batting, felt, bonded carded webs, very high density
pol yet hyl ene degsifaiearawblerh itlghr preﬁfencssmﬁbcmdﬁmdeﬁsait discussedobaes, it is regul ate

i or ol 5. THECALET O MeaRpahant Lo nene darepaR sl A Bn B FARRE < ¢

either a semto wdvmiad 1@&sﬁhoﬂb§@ﬁ{e€5§tabﬂﬂleﬁ0®6@bﬁudﬁﬂ ORereds a ABIdEOhOl es t o
allow diffusion into t surroundi ng at nps [ 0033] In one errbodl ment

the attract anﬂoeql Bugwenidgrinedlavicearhidhy mféecgm ﬁﬂﬁlﬂﬁ’éh%ﬁ bgdpugs dagted

conposed of d.def- ?ggplng, and
a filmmenber §ﬁ@§%g§$§k§§H§5§%?§?ugﬁa:Igﬁﬁgggggggéﬁkséﬁﬁ%ﬁﬁﬁn 5t one
openi ng. [ 003&licd whicheapbs guicklly and yasily &t erﬂspede&mb:tmhnmmetlf bedheugampoul e
conprises an outer shell conposed of an inperneable material defining at

| east one oplitYY; a porous 8 diffusion nmenber defining an internal
reservoir positioned inside said outer shell; a volatile liquid conprising
the attractant contained within the internal reservoir; and a fil m nmenber
adhered to salUdMAReY OFHEHE INWENIGORr i ng said at | east one opening; wherein

said filmne s dis such t hat .an. spac resent. between said
porous_di ffug(?ogﬁ kﬂa Bﬁ&ggmcaeqﬂquqpmﬁg}rectgﬁgn %Fﬁéf%% {](r.l1 Bor ous

di ffusi on meghgée éonii c%'egl%deﬁil cSuedttdnb aemeR £aW s REgddpyigingti | e |iquid
can only enter into said air space via diffusion through said porous

di f f usi on nestmwort Mnebdr hﬁmﬁ@rﬁl@@@rsa’p&@m%@% i oweql radre @rqf@bmm e material
though whi Ch}ﬁ?ge?)&g;[%nf: @Cr:‘?g{agg |1saerdag%8 de? agé[d f?usg%v%]thrt%e gurfd ?’wh%gef th% may be

made of an i ne-one or

predet er m nedeviéaz®ill bt SlAEHAI The hadofas Qal fefindtat Ie@gt@B'fen@énca tiosgH Qﬁlch ate.

[ 0035] The attractant el enent of this invention na nprise one or nore
neans of probedibugy afiracted)te Wesdgvisechmenteth dn ap aprest %\%be jnyeptiondBe sed in
quant &1 &S Wtilhetills AEEAGE oP AU RABSUY Glothd lanficoduce the
desired air oW Ry - be enpl oyed 1 nc cf R conpressed gas
(particularl posmﬂ’\@md@ac}bmm tﬁhddmgsiettnaste@m)ﬂheyledca&ntdn&raﬁtb tlscdrent porai r
punps, fans, and the I|k When tgkl\erlattract ant conpris chem cal

attractant V\ﬁ]ilaé’ﬁelﬁsh’ﬂ%g\ﬂ &F apRehof e inygition ﬂiestrarYS’EsaWﬁd a‘i? FREYTHY, such
as pherononeg, &@g@\{ggﬁ QG dsic 208 08rs dlddagtants (including the m xed

al dehyde/ or gar{lfc acl ?nxturg gSCI’I bed Cabove) the prefened air novenent
nmeans is a fan, such that the device has a face velocity of between about 5

d about 50 f er.abl t 10.and about 40
A T A T A T e
m/cm2/ mn. (Q036bld fir@be ﬁ)’%B@&Bu%&fcohﬁ%sin@\ﬂ%ﬁtép%rbf(é)fh@pﬁfﬂ{glwl&ﬁﬁl& of the bed

bug nonitoring device conprises base section and (i1) a support
menber havi ngigtutercourisigl(® ag@dh%ﬁ@:\@ angfighe $rdidio thegerfded ofresyippert | east one

entrance throu h whi Q noni.t evj ce can
enter. Prefel¥ b?TQ yg§Q? §§w8n2“§ @QH%SSMJ S%ﬁﬂt%ﬁ &¥ & ’base of the
device such flater hpdctfgs ﬁe@kioﬁ@oﬁ@nkasdl&raveﬂ@me&mﬁadmal Bedrbugg device wil |
enter into the entrance without having to clinmb up an incline, ranmp or
sinilar struEempEsing DEPPPrtApemles Saving pswiacs st estpaeialyseatedsithon can be
transparent, I ian

whet her any gﬁ%tﬁ%ugs %1 g%g;atﬁ Q?S(Ea\%aa?ll(r%t ﬁ)agﬁhﬁgé%&% E%?%h%lé&ﬂ]éﬁ%@g%{st%gr ent
portion rmay He dcra@é saffacaimys b avesgersarthcematighnesd ofidnicakt aloet2.fiot repel bed
bugs such as glass or a clear plastic such as pol ycarbonate. Pol ycarbonate
is preferredn&§omﬁeﬁhy be easily wel ded to the support nenber when the
support nenber is conposed of a hard plastic material such as high inpact
pol yet hyl ene or acrylonitrile butadiene styrene. [0038] The base section is
shaped such that it is adapted to be plated flush with the surface agai nst
whi ch the device is to be placed. Accordingly, the base section will be

pl anar in nost preferred applications such that the nonitoring device can
be placed flush against a wall, floor, or other suitable surface, depending
upon the orientation of the device. [0039] The support nenber having a
traversable surface conprlses one or nore pr ot uber ances whi ch depend

. - o o T Y - S o o




whi ch are coated or filled with a soft material (such as talc or cellul ose)
as the dianond stylus of the gage nay shear or flatten such soft materi al
and prodwwe 2a1zvsamirng whi ch does not accurately indicatecwhszmmmu%@e
surface roughness. Further, as is enployed herein, the term "exposed area"
refers to the surface portlon of the traversable surface wi th which bed
bugs may com0Q1Td &n & el ﬁ@themﬁc'[t théyor@nmtenvqnﬁp@IStdxi@cwart@@b@sbbug The one or
nore channel s_ar.e .posit.i oned hat 93 enterln through
The at Teast LOERE AT o Wk B M TS B ER EPLSE; hoa1)
The support m&mipﬁmngra(xoimsaséchaﬂaﬁwhlaepmﬁ @mhlamyarb@c mmmtcs@tch of any
suitable material or materials which do not bed bugs. Preferred

mat eri al s i nélapsparenap@tesiah dhq hase sgelpn h@lnaawtqcﬁtﬁé)étplqﬁeql {lainyiti the or
acrylonitril

i ncl ude polygwgg%%% ﬁﬂ%@%@%ﬁ%yg%&ﬂ@%e?ﬁ, ﬁfﬁhggﬁgﬁ@ﬁwg?% %rﬁ den5|ty
polyethylenequmk@ﬂwmpﬁkemalm&andhmapdnmmmmwpaﬁqmn&ngﬂﬂxdbﬂmvﬁmtzed net a

and al um nu 0042] surfaces of  th s used to construct
exposed ar ea BPOA8 dgﬁ%ﬁﬁ F leasteing RiF g ihigush PR brdhimdtinie e i not
possess suf fige)igOtarSdhidratie SRUIMNSS §rotﬁﬂ%‘?drfce§&brfﬁ1@%ﬁ§ oF RBrd o f i ed by

treating the surface wth an abrasive nmaterial (such as sandpapér or a wire
brush) or by vddtherrierng nzome glppnolp ricatositionedsuchlthat oed begsappriogthedeyiqsat hvvay

one oreter s edirnglnf abichd ofe Budiope G SRR e SIRE R SRR HeRRE s a2 he

nol ded from gofloawifite thSifbble SulleSANMRRR] 2Ea RRbHRINO RN hedade Wrfa6H
contains a filler material (such as glass, glass particles or talc) which

wi || provi de reughaers gfiat leass abqui@e MistyATiEss. | n anot her preferred

enbodi nent, the exposed area of the traversable surface is coated with a

bi nder m xture conprising (i) a water-based adhesive and (ii) a particul ate
solid. [0043]0018] dmenduied: taisact, atiib ihvpritbdneis deectetoarineihod fortphevidiupport nenber
having a traversabl e surface i s conposed of a material_ such as

acryl oni tri| &aBeitadls Brkce f@;rrbéﬁéugwrsp&smtbwewfw apphpt BiRder ¢ he exposed
area of which, &%g}g I n i) a

wat er - based adﬁﬁ3|ve aﬁg&ﬂpgewékig$??%& gﬁéag%p)ﬁﬁ %%ﬁwi&ﬁgggghéectlon is
conposed of amﬁnkyﬁamhmmwmmwnmhemuaé)dﬁmgumhnamhkmmmhﬂmwmma@xQEOV|des a
traversabl e surface th ade uaIe rage surface roughness (of at

| east about ?urga%r‘c}‘t‘gg%st é&glj h‘?)’ﬁta eﬁi é‘gg #:6“%)‘?1?3 °®he wel di ng t oget her
of the two sections. [0044] The wat er-based adhesive enpl oyed may be based

upon a natural polyner fron1vegetab|e sources (e.g. dextrins, starches),
protein sour RIPEION AN 2.9 , Soybean, mlk albunen) and

o vy T L@lﬁgﬁfp‘s@?@f%hpegpgﬁﬁs|Vle T SRRt P L e R Lol f ose,

car boxynet hy hfitbtih©8&sicedTdhip dwemficty | pyrrol i done. [0045] Any particul ate
solid which provides a sufficient roughness and which does not repel bed

bugs may be enpl oyed. Preferred solids include pum ce, carborundum kaolin,
silica, sand I t i, ularly
o orr e BU7E) FHREREA $3 Gt I CR PSRRI Bl

about lqband about 70% by melght adhesi ve, bal ance water, nore preferably
bet ween about 20% and _about 60% b ght adhesi ve, balance wat er, and nost

preferabl y ab%l] EHsk/BY Mé@@ﬁ{ﬂa%g&ﬁé@%f a gassanetionpfiths harhoragelthe cul at e

solid is typ n &E%ﬂﬁTﬂ@» i amount  bet ween about 1% and about 30% w v,
based upon t J%e he adhesi ve/water ni xture. Preferably, the inert
particul ate mnll have an average particle size of between about 5 and about

50 microneters, 7], 1 n_anot her . as this inventi vj des a

Sraver sab o LAPPhERYBE D baigs viShBr R maptores drERoGHAPERE Lot ying a

bi nder m xture conprising (i) a water-based adhesive and (ii) a particul ate
solid, to the surface of a support nenber; and (b) drying the m xture; such
that the avei®j8] SIGWRES is ogpphed datofobtaireddyrthatsstingcoatudtedist Exabple 2. 5

m cronmeters. .[0048] A sufficient anount of the binder m xture should be
applied to a&equately cover the surface which is to be rendered
traversable. The binder m xture can be allowed to air dry or can be dried
by ot her neans, such as the application of heat. [0049] The present

i nvention may be better understood by reference to the attached Figures

whi ch are intended to be denonstrative of certain enbodi nents, but are not
intended to be limting of the scope of the invention in any manner. [0050]
FIGURE 1 is a perspective view of one enbodi nent of the bed bug nonitoring
device of this invention. Mnitoring device 10 conprises cover housing 20,
whi ch contalns an attractant elenent placed over harborage 30 Cptlonal

T T o . T A~ . S . o o ~ -




adapted to be placed flush against the surface against which the device is
to be placed. Wien base section 36 is not used, traversable surface of the
support meohzer2/@717s adapted to be placed flush agai nst PChaSsunfoaases
Support nenber 32 conprises protuberances 34 which define channels 35.
Channels 35 are sufficiently wide and high such that bed bugs attracted to
the devi ce byPEhILEN DESCRIPTION (ERHBEINVENTIONy craw i nside. [0053]
Monitoring depg i - i i es
ttractant r oo dnE BERE, B brdn Sl Eh MiElel 1 e B o A Y act ant
(e.g., a vi aldecicatanpiisigg ahcdbig atiamnit cbargposid 4 mahoragncbnopisirgnal fan 54.
Fan notor 56 is powergdm%. batter%/ 58. Air dgm 60 hel ps tg regul ate the air
?I‘ S

fIow from f afuBRPTSHERPEHGIngRdrayetspble suiitceiaad gpo g BisPr oo ARG on; t or
device at a gesbdedPuUrhRReoI¥Shefct Y-is Robatid Mcfide ARt a6t S fadOwhiag! udes
support nenbers 45, as well as piercing nenbers 47.” The rotatabl e

t op/ act uat or n@pugshdaomearctras.ePrfditdyeherateasalersuttherhashatrfade t he openi ng

in cover housing 20 in which it is.inserte an be rotated. t | ower

posi t1 on sucREREES Sl B KT GPa premicriB ety Theralarctrithit &t 8 Ber ops o
the polyner ‘fiugh sitGaRd @irﬁbél_ﬁrh_éﬂetth@@év@&twi@l%é’gg&ieﬂl PR¢ Rdrb¥hb€ barh@tRcheen

pl aced into attractant receivi gg means 50. ver housing 20 may be provi ded

wi th a pl ur all¢astonsfengerceribough sthichded dugyetraged toghe geovier eanfepier.s ipdbr t
menbers 45 a3s e@?ofr RE %I%FJIO% V&rl%g B{o%(fbteyeﬁ{[cg{ deqﬁ%e'o%e ]E)P{xa%};ee%anﬁréi'f 'Iih'ﬁroﬁéo ol nt can
serve as a starting point, efe prior to use o e device the rotatable

t op/ act uat or rddde channelsketbé poditiched pPay thpdsid hugdat(rhite®tohé BetdRdrtenty. To
activate the device, the rotatable top/actuator 40 is rotated to the second
poi nt whi ch d@pksongorme ghagnelsng position. This position is designed such
that the attractant receiving elenents placed into attractant receiving
means 50 are positioned underneath piercing elenents 45. At this point, the
rot at abl e t o0 labwothetQsiat) thxeindepioass dideotddao laimehd! fon pfeividiiREa 2) so t hat

piercing elenents 45 can puncture the net foil s of the polyner vials
D ont i ning. ¢ HEveS Rt Bite T drpBuE Sl e ps o ingDinea fisla YT o 1 o the
rot at abl € 't ORYAGHUEAiAR GAR Ml @GRCPASHII @ hORHE: BRSLbeR and ot at ed

to the third point. The third point can serve as a |ocking position for use
when t he devingantics anhdryperthe mdxfureWRaeferahlyt Hiesopd s 4 pastigulatheolat tinact ant

conposition can diffu into the surroundi ng at nospher.e. Fan 54 provides a
destred air frow st gie BRemiBdiadise she i R vt Eesiie A

conposi ti ons flewakshebi st tRPRREM BN PBNPEMEY a (DI sdtaddTdEbedRiser / act uat or
40. Bed bugs attracted to the attractant will enter into harborage 30.

[ 0054] FI GUREOBPIgng A sepfloargembeyihayingf surfagecy deastepartiably copted mathiar bor age of
the nonitori Vi - r oy - i pport
menber 14 3 ﬁ%\?ﬁ énogl?par%inrg?\?g}i gg%%eadgﬁarlfagﬂé%%gﬁg&gp?? %ﬁa egtzcgce{hgen(‘:{ |t§(}r€l 36.
Channel s 35 aliecodetlisndakelhns pii avdther nfaesrolghendong Idasoaboauppor t menber 32
having a traversabl e surface. The outer portions of channels 35 are open to
serve as ent MHACBYIY¥D t he har borage. Exposed area(s) 37 of the traversable
surface 32 possess an average surface roughness of at |east about 2.5

m cronmeters. Preferably, such roughness is achieved by coating the exposed
area with a poG2éé¢in onexdspea, tbo presers imgnaon adiesticd & abdl ugpaotitocmigat e sol i d.

Preferably, the adhesive i t er - based adhesi v 055] FIGURE .4 is a
bot t om vi ew JFVERETRITE (S BUF CEGRTES DR A0 ChAAHBPLESEOTPEHABG by
pr oL ber anceg) 34,21 8o £ ikt MpBiBHO I OHGH HehBrbbRATPRRRIpRaRe Merber

Accordingly, the presence o d bugs in the channels can be determ ned by
vi sual i nspeotatesial, shefprsy s¢gjioh beingadanigd tothe decei dlash with o syhfaee agagst on

attern is sh , 4 w.ll. be apprecia by one of.skill in the art that
ey pattern: Wbt AdiEe i 2 ne RRFERRLED & NnRBrrEh R e iner i iRe M or e
bed bugs to exificetah@ oh@bDabRGRetub&NNdRE depERl Ry alerefrotAMPhERarb 5400 Réfined

[0056] A test arena was constructed froma 60x40x22 cm (L: WH) pol ystyrene
cont ai ner. Aablgssone eatpinee Brrepshiwhiclebediass attigsted 4o thedlevise etecttient Then t o
provi de a wal ki rf test arena, a
triangul ar ppié%grg[gﬁ }é&{‘gtg‘ﬁ?%‘?{eigg@%ﬁbﬁggqﬁ“@%%ﬁé‘%&?’g"ﬁ% \(/)vlgésoéxpﬁrgd to the

m ddl e of theh&indie aegbshivhtdsnchfthdtibed dogs entdidie thodsi@ah®ugh frrdt idaston of
equal area on either side of the partition. On each side of this partition
a pi ece of TygonO tubing was positioned @hrough a cover to deliver
conpressed air downward at a predeterm ned velocity into a base which
functioned as a bed bug trap area. The gap between the top and bottom of
the deadfall area was 2.5 nm [0057] The control trap did not contain any
lure, while the test trap contained two one hundred mcro Liter pipettes.
One end of each pipette (Drummond Wretrol 100 viL) was sealed with
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[0059] In the graph of Figure 5, the triangles indicate the nunber of bed
bugs in the experinental zone; the squares indicate the nunber of bed bugs
in, on orworderosbhe trap; and the dianonds indicate thePoumser1oi9shed bugs
in the trap. [0060] The data shows that, even under the nost effective
conditions, only a relatively small percentage of the bed bugs actually
entered i nt oohfentcheacltal dntdrriatp thdotdMPintor2 ch4ndéls 1 Mdreplenyat tegstaamomi@m}f
simlar to the one dl?jllscrlbed in Exanple 1, a series of experinepnts were

conduct ed endIediAVAGAHC BRI HBIROPTT A FRRASAG SRS AL ABYPEGRT RPTHUERNSY ¢ hat

shown in Fl GJRESekt aboul P& hidfEn&ap! oyed was COctenal, trans-2- octen-lal,
(3.8 mcroliters of Octenal dissolved in 1.393 nL of nonane). In each

experinment, 50 bed bugs were placed in the arena and the nunber of bed bugs

o et AR T e it in R BB GE O kR end REERNBTRER 7 om aes)

was nodi fi edt@gerkdbt ffa86l fRBLOBLg Dafpikinfshést rﬂmﬁ)l Hlidpabplie A was run
enpl oying the identical lure but having a deadf al trggd‘cont ained within

t he cover hotukiges comprisigigahwaier-prsedadhegac an_xbé ﬁa@ﬁblé?el to e surfags of @i ce
h th |
with the a"e'élg@%grrﬁa%érs ﬁg&g@ryﬁ{#&ﬁgffﬁﬁ& arlgg,fsggg taPWeRWerf g0l tace EXANPI €

or Conparativ ugs in

Conposi t i onTraphhas bﬁt}ﬁg;erf&@aadﬂahdt abaap. {mixrdrastber age) 4/ 50 2- 1Unt r eat ed
ABS5/ 50 2-2Wre Brushed ABS16/50 2-3d ue/ Kaolin Painted ABS24/50

2- 4PVA/ Kaol i n Pai nted ABS22/50 [0063] The G ue/ Kaolin binder mxture was

prepared by f@%?@h@’@ec%%tr&’d‘ta&%&&ﬂeﬂt érﬁﬁ%&&gingg%ﬁl})ﬁ?ﬁ%g% PRIeloflifs S1 ze of

5-10 m crone to 100 a m xture conpo 40 wei ght percent
of a water- bitsxedtmdthwﬁcmnpr@sldemyjaedﬁﬁ)g Ettreetmﬂr\ﬂlidv'aietﬁ"auli\@ tb dhoath/bsd Henry

Co.) and (b), 60 WEI erce oni The PV, b| nder
m x% ure vvfas) BP%Sp‘HYDet ﬂéhaggmeég (ﬂa fhyvay ét@%ﬁgﬁb BoI yvi nyl
al cohol PVA gfeforiely tgépé’tﬁ%hm ﬂa&pb&oﬁﬁ&ﬁagge@mh@a Aga dRatth@e et er unti |
a total volune of 100 nL was present CLU 64] The ‘above data shows that

r ougheni ng th@ywww@i’eémdmaﬂfonﬂml settrmeeolmnes,ﬁelmmrswmge to forma

traversabl e surface Wi r.eat SE th unhe Wmch will
enter into tRE"RAD tosraélgéheq%(lfc%ﬁ glcélarseo gvrlrloﬂgl?orsg gglﬂ{ %ﬁlﬁﬁ@x%@}éy reén

i mproved resglége Wﬂﬂﬁe@ttﬁuﬁﬁisrrﬁéy&ulicﬁbd &@sibell. i n accordance with the pr ocess
of this invention. EXAMPLE 3

[0029] Preferably, the attractant employed comprises at least one member of the

group consisting of organic acids and aldehydes; and more preferably comprises at

least one member of the group consisting of butyric acid, trans-2-hexen-1-al

(Hexenal) and trans-2-octen-1-al (Octenal).

[0030] One particularly preferred attractant comprises an unsaturated aldehyde
component and an organic acid component. It is preferred that the unsaturated
aldehyde component be comprised of one or more aldehydes selected from the
group consisting of Hexenal and Octenal. It is preferred that the organic acid
component be butyric acid. When the aldehyde component is comprised of both
Hexenal and Octenal, it is preferred that the aldehydes be present in a ratio of from
about 1:5 and about 5:1 of Hexenal to Octenal, more preferably in a ratio of between
about 3:1 and about 1:3. In order to be most attractive to bed bugs, the optimal
concentration of the Hexenal and Octenal mixture to be released is from about 50
ng/L/hr to about 200 ng/I/hour, and the optimal concentration of butyric acid to be
7




[ 0065] A planar coupon neasuring 1.5 inch by 2.0 inches was prepared by
nol di ng pol ypropyl ene contai ning 20 percent by weight of glass particles
(" PP-G') .wohe122n3eTiage surface roughness of the coupon wWRETSaEW0eTF4USI Ng a
Mahr Pocket Surf(r) portable roughness gage. The coupon was placed onto an
i nclined holder at about a 70 degree angle. An adult bed bug (G nex

| ect ul ari us) rélesepisteedecnnriboutt ITengrlett eid alfout $engbihpoviidangibuyseadid yith

noni t ored for ablgﬁlljt (i m'nLites to detle)[m' ne if. the bed bug was able to
wal k/ climb t hEsxenpl pag Octopal fgans arapisEbieFoRmogitigh fpd H AENCSETSREIR SShidtf el | of f .

[0066] Addi t ijnake5a BRSoAMROREHE Kid BRhYSMY bR foPthesepRleY PT OPY! ene
("PP") that had beén sanded wth 100 grit sandpaper; and thh density
pol yet hyl ene co@Bommts Of thi¢ HDREAN cnvmpesitds e evaleased et thePineper exed, tachof t he

eval uation are summari zed ,bel.ow. . SurfaceAvera Roughnes i um) C i pbabl e by
Bed Bugs P ST RUATLE TR P PR L e 30 4R SHOPE: OTFRARBBEAT The
above resul t gpsitauoddIdtwIREAhBUSEcNnhY bE kifjiteloltaafsatlAVlguatidnaVer age
surface roughness of at |east about 2.5 mcroneters, but will not clinb

surfaces havbeig/ean abeus 28e andt¥°he deqapeigitheriscaste arepastiewiatly pistned2. 3

m cromet ers.  LAAPLEd i&tg%%ﬁtﬁ'g%ﬂgﬁ bs‘i%é%gfééte&’% B&é}%@ﬁlgé’r gl?%e or

pol yet hyl ene "neasuri ng 1.5 71 nc y 2.0 Tnches were prepare y painting the
surface withflub@atidriddedn ifinsthdhee | ndi cat ed bel ow;, and drying the surface
(either by allowing the surface to air dry or by using a heat gun as
indicated in the Table below - m xtures were air dried unless noted

ot herw se) . i f ks : IS : ear Pro
avai 1 2bi o T r S 0 Lo PR BRSUERTRIHR 18, Qs TERLY e

per cent age ofin gdoare htiasdordentdatibn sange b atwiue2@00ei3G00 pparcctentl, pfefalgilpni zed

water to forma 100% m xt ur e.g., the 40% gl u roul afi o | sed 40
wei ght per ce%onb‘igtl?é‘t_ tBégﬁ%g’@Hg’ci?B?lcmm %ri)f%a;@dggﬁta ?‘}t?@ﬁ?ﬂgg
fornul ations ph&Btenal. "4 sécoflll Hﬁta‘%lé’%ﬁ@écti&ﬂ&%ﬁ{ E@ﬁbeéﬂ@ccﬁljlﬁﬁﬁ&ﬁ Githake were

prepared by adding the nunber of gans of particulate equivalent to the
per cent age | josteral 1% butydQaeid disolv¢rbinglecanefap p poricghirgioni rancodtabout(290d0 , t he

Composi 11 on_ COBPTSTHY S0 er e SEboRe s hgo 80 deFgesabten - 1
dei oni zed water). [0070] The pol yvinyl al cohol (PVA)(Celvol 24-203)

conpositions were prepared by adding the nunber of grans of PVA and
particul at e €IV Epdneomppnenfanpebeingeragatadisioss absorhenymaderid.der vessel and

addi ng dei oni r j . e . Thus,
the 24% PVA s%%%%&%“& e{técdot??p@cé{s%‘it”?lf’aéﬁgéﬂaﬂsgg?ggrdne39‘6’34_‘5’%?%‘352%%%%3%5 of PVA
and 20 gr ans battingusvl @stet batéing)rfaldbahés caedslolebanekradighrign sty fol wittenéne

dei oni zed water to grpduce a total volume of 100 nm.. q[1i007‘1] The sprinkl ed
coupons wer e SRR Bighyolt spunboprdmpterglst Meordes ip siulaite HIUHENAFE8Y] ve and

t hen sprinkli ' i ' WalsINc t he
adhesi ve hadb%%gg%%ﬁ%?é %@g’ekastg# f&ﬁeng%%ltt%efléeﬂéa{?ggﬂ rﬁ%%%%%f%g%ﬁé%?aﬁtcl e size
d (0.9) of 5Sedfiponentsormbersperihé froel tcontahses withlethad sehi-pemumblerteglona) was
Cat al ogue # C6288 available fromSi -Aldrich,. whil e(U%lhe I[’%um' ce enpl oyed
was Pol| shi ngesiaR FanaRgeans ok pary Helpeloaigi diHyten infq 8 Sufounding

atmosphere.

[0033] In one embodiment the attractant is contained in an ampoule comprising an
outer shell composed of an impermeable material, and defining at least one opening,
and a film member adhered to said outer shell and covering said at least one

opening.

[0034] In one particularly preferred embodiment, the ampoule comprises an outer

shell composed of an impermeable material defining at least one opening; a porous

8




[0073] Each coupon was placed onto an inclined holder at about a 70 degree
angle. Adult bed bugs (Cnex lectularitts) were placed onto the center of
t he coupowoant/ospaaal |y nonitored for about 5 m nutes t@CuasSedmions4sdf the
bed bugs were able to walk/clinb the surface or were unable to hold onto
the surface and fell off. The results of the evaluation are sumari zed
bel ow. Sur ﬁﬁﬁeioﬁrrmtﬂfa dbfi@npyn Bednﬂugsr\‘&ﬁf’/pc@tumtd ﬁ%déa@ﬂdidmtqr abkelB@%
d ue+10% Kaol i n ., 4093 ye+10% Puni ce % es 4094 ue+2{0%
Pumice (Air a?lp 1q)1} comprlsmgt ¢ attractant cont 1ne w1t 1nt e‘internal reservoir; an

a film member adhered to said outer shell and covering said at least one opening;

wherein said film member is disposed such that an air space is present between said

porous diffusion member and said film member; and wherein said porous diffusion

member is configured such that molecules of the volatile liquid can only enter into

said air space via diffusion through said porous diffusion member. The film member

may be composed of a permeable material though which the attractant will diffuse at

a desired rate; or it may be made of an impermeable material and define one or more

holes of a predetermined size in order to release the attractant at a desired rate.

[0035] The attractant element of this invention may comprise one or more means of
providing air flow such that the attractant is dispersed in quantities which will attract
bed bugs. Any means which will produce the desired air flow may be employed
including heat, compressed gas (particularly when carbon dioxide is employed as the
attractant), air pumps, fans, and the like. When the attractant comprises a chemical
attractant which is heavier than air which is not under compression, such as
pheromones, organic acids or other attractants (including the mixed
aldehyde/organic acid mixture described above), the preferred air movement means
is a fan, such that the device has a face velocity of between about 5 and about 50
ml/cm?/min, more preferably of between about 10 and about 40 ml/ecm?/min., and

most preferably of between about 15 and about 35 ml/cm?/min.

[0036] In an aspect of the invention, the harborage of the bed bug monitoring device
comprises (i) a base section and (ii) a support member having a traversable surface.
Such harborage defines at least one entrance through which bed bugs attracted to the
monitoring device can enter. Preferably, the at least one entrance is located at the
base of the device such that bed bugs seeking to hide under the monitoring device
will enter into the entrance without having to climb up an incline, ramp or similar

structure.

[0037] At least a portion of the base section can be transparent, such that one can

readily determine by visual inspection whether any bed bugs have entered into the

9




40%3 ue+20% Pum ce (Heat dried) yes 40%3 ue+20% Pumice (Air dried) yes
40%4 ue+30% Pum ce (Heat dried) yes 40%d ue+30% Pumice (Air dried) yes
50%3 ue+MWo2PM3eA7( Heat dried) yes 50%d ue+20% Pum ce @PHeatS2anioemhi4 yes
50%3 ue+20% Pumice (Air dried) yes 50%3 ue+30% Punmi ce (Heat dried)

harborage. The transparent portion may be made of any transparent material which
does not repel bed bugs such as glass or a clear plastic such as polycarbonate.
Polycarbonate is preferred as it may be easily welded to the support member when
the support member is composed of a hard plastic material such as high impact

polyethylene or acrylonitrile butadiene styrene.

[0038] The base section is shaped such that it is adapted to be placed flush with the
surface against which the device is to be placed. Accordingly, the base section will
be planar in most preferred applications such that the monitoring device can be
placed flush against a wall, floor, or other suitable surface, depending upon the

orientation of the device.

[0039] The support member having a traversable surface comprises one or more
protuberances which depend outward from the surface. Such one or more
protuberances define one or more channels which are of sufficient dimensions to
permit a bed bug to crawl therein. Preferably, the protuberances are spaced to form
channel widths of between about 2 mm and about 10 mm. In an aspect of the
invention the protuberances are spaced to form channel widths of between about 3
mm and about 6 mm. The protuberances are preferably designed such that top
portion of the channels formed thereby are concave in cross section. The
protuberances should be of sufficient height such that bed bugs can crawl through
the channels formed thereby without contacting the base section of the harborage.
One or more of the protuberances may extend to be in contact with the base section

of the harborage.

[0040] At least a portion of the exposed area of the traversable surface, and
preferably the entire exposed area of the traversable surface possesses an average
surface roughness of at least about 2.5 micrometers, preferably of at least about 3.0
micrometers. As is employed herein, the term “average surface roughness” means
the arithmetic average height of roughness irregularities measured from a mean line
within an evaluation length. The average surface roughness of a material can be
measured using a Pocket Surf® portable surface roughness gage available from

Mahr Federal Inc. Care must be taken when measuring the roughness of surfaces
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yes 50%4 ue+30% Pum ce (Air dried) yes 60% G ue+10% Pumi ce (Heat dried)
yes 60% 3 ue+10% Pum ce (Air dried) yes 60% 3 ue+20% Pum ce (Air dried) yes
60% G ueA80%Pushe (Air dried) yes 60% d ue+30% Pum ceP(CHasoidniesd) yes
60% G ue+Pum ce (Sprinkled on-Heat dried) yes

which are coated or filled with a soft material (such as talc or cellulose) as the
diamond stylus of the gage may shear or flatten such soft material and produce a
reading which does not accurately indicate the average surface roughness. Further,
as is employed herein, the term “exposed area” refers to the surface portion of the
traversable surface with which bed bugs may come into contact when they enter into
the harborage. The one or more channels are positioned such that bed bugs entering

the device through the at least one entrance can enter into the one or more channels.

[0041] The support member having a traversable surface may be comprised of any
suitable material or materials which do not repel bed bugs. Preferred materials
include hard plastics such as high impact polyethylene or acrylonitrile butadiene
styrene. Other materials which may be employed include
polychlorotrifluoroethylene, polyvinylidene chloride, high density polyethylene,

polypropylene, cardboard, wax paper board, galvanized metal and aluminum.

[0042] If the surfaces of the materials used to construct exposed area of the support
member having a traversable surface do not possess sufticient surface roughness,
their surfaces can be modified by treating the surface with an abrasive material (such
as sandpaper or a wire brush) or by adhering an appropriate material to the
appropriate pathway surfaces (e.g., by gluing a cloth or paper to smooth plastic or
metal). In one preferred embodiment at least a portion of the support member can be
molded from a plastic (such as polyethylene or polypropylene) which contains a
filler material (such as glass, glass particles or talc) which will provide an adequate
surface roughness. In another preferred embodiment, the exposed area of the
traversable surface is coated with a binder mixture comprising (i) a water-based

adhesive and (ii) a particulate solid.

[0043] In one particularly preferred embodiment, the support member having a
traversable surface is composed of a material such as acrylonitrile butadiene styrene,
polyethylene or polypropylene; the exposed area of which has been coated with a
binder mixture comprising: (i) a water-based adhesive and (i1) a particulate solid;
and the base section is composed of a polycarbonate. The use of such a binder
mixture provides a traversable surface with an adequate average surface roughness
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40%3 ue+10% Cel | ul ose (Heat dried) yes 40%3d ue+10% Cel | ul ose (A r dried)
yes 40%4 ue+Cel | ul ose (Sprinkl ed on-Heat dried) yes 50%3 ue+Cel | ul ose
(Spri nkl estoant24sat17dri ed) yes 50%3H ue+Cel | ul ose ( Spri nkipet/uspeiAiondsds i ed)
yes 60% G ue+Cel | ul ose (Sprinkl ed on-Heat dried)

(of at least about 2.5 micrometers) without interfering with the welding together of

the two sections.

[0044] The water-based adhesive employed may be based upon a natural polymer
from vegetable sources (e.g. dextrins, starches), protein sources (e.g. casein, blood,
fish, soybean, milk albumen), and animal (e.g. hides, bones), or may be based upon
a soluble synthetic polymer including: polyvinyl alcohol, cellulose ethers,

methylcellulose, carboxymethylcellulose, and polyvinylpyrrolidone.

[0045] Any particulate solid which provides a sufficient roughness and which does
not repel bed bugs may be employed. Preferred solids include pumice, carborundum,
kaolin, silica, sand, cellulose, talc and mixtures thereof. Kaolin is particularly

preferred.

[0046] The water-based adhesive typically comprises between about 1% and about
70% by weight adhesive, balance water, more preferably between about 20% and
about 60% by weight adhesive, balance water, and most preferably about 40% by
weight adhesive, balance water. The particulate solid is typically present in an
amount between about 1% and about 30% w/v, based upon the volume of the
adhesive/water mixture. Preferably, the inert particulate will have an average

particle size of between about 5 and about 50 micrometers.

[0047] In another aspect, this invention provides a traversable surface for bed bugs
comprising the steps of (a) applying a binder mixture comprising (i) a water-based
adhesive and (ii) a particulate solid, to the surface of a support member; and (b)
drying the mixture; such that the average surface roughness of the surface is at least

about 2.5 micrometers.
[0048] A sufficient amount of the binder mixture should be applied to adequately

cover the surface which is to be rendered traversable. The binder mixture can be

allowed to air dry or can be dried by other means, such as the application of heat.
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[0049] The present invention may be better understood by reference to the attached
Figures which are intended to be demonstrative of certain embodiments, but are not

intended to be limiting of the scope of the invention in any manner.

[0050] FIGURE 1 is a perspective view of one embodiment of the bed bug
monitoring device of this invention. Monitoring device 10 comprises cover housing
20, which contains an attractant element, placed over harborage 30. Optional
rotatable top/actuator 40 extends from cover housing 20. Channels 35, which are
connected to openings defined by the harborage such that bed bugs which are
attracted to the device may crawl inside, are formed by protuberances 34 which
extend from the support member of the harborage. Optional base section 36 of
harborage 30 is adapted to be placed flush against the surface against which the
device is to be placed. Although the device is shown positioned horizontally, it will
be understood that the device can be positioned vertically with the base section of
the harborage, or the harborage, being placed flush against a wall, or other vertical

surface.

[0051] Cover housing 20 and rotatable top/actuator 40 may be made of any suitable
material or materials which do not repel bed bugs. Preferred materials include
plastics such as high impact polyethylene, polyethylene terephthalate and
acrylonitrile butadiene styrene. It is preferred that the device be dark in color, for
example shades of brown, shades of red, black, dark gray, navy blue, dark blue or
deep violet as bed bugs tend to choose darker surfaces over lighter surfaces. In

general, colors darker than a photographic gray card are preferred.

[0052] FIGURE 2 is a cross-sectional view of the monitoring device of FIGURE 1.
Cover housing 20 contains an attractant element, and is located above harborage 30
which is comprised of support member 32 having a traversable surface and optional
base section 36. Base section 36 can be made of a transparent material and is
adapted to be placed flush against the surface against which the device is to be
placed. When base section 36 is not used, traversable surface of the support member
32 is adapted to be placed flush against the surface. Support member 32 comprises
protuberances 34 which define channels 35. Channels 35 are sufficiently wide and

13




20% PVA+Pum ce (Sprinkled on-Heat dried) yes 20% PVA+Cel | ul ose (Spri nkl ed
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(Sprinkled on-Air dried) yes 24% PVA+Pum ce (Sprinkled on-Heat dried)

high such that bed bugs attracted to the device by the attractant element are able to

crawl inside.

[0053] Monitoring device 10 comprises an attractant element which includes
attractant receiving means 50, which can be adapted to house an attractant (e.g., a
vial containing an attractant composition), and optional fan 54. Fan motor 56 is
powered by battery 58. Air dam 60 helps to regulate the air flow from fan 54 such
that the attractant is blown out of the monitor device at a desired surface velocity.
Rotatable top/actuator 40 includes support members 45, as well as piercing members
47. The rotatable top/actuator 40, which can have a diameter larger than that of the
opening in cover housing 20 in which it is inserted, can be rotated to a lower
position such that piercing members 47 can puncture the metal foil tops of the
polymer vials containing attractant composition(s) which have been placed into
attractant receiving means 50. Cover housing 20 may be provided with a plurality
of notches that can serve as stop points for support members 45 as the rotatable
top/actuator 40 is rotated. The first point can serve as a starting point, where prior to
use of the device the rotatable top/actuator 40 is locked in its upper position (line A
in FIGURE 2). To activate the device, the rotatable top/actuator 40 is rotated to the
second point which serves as the piercing position. This position is designed such
that the attractant receiving elements placed into attractant receiving means 50 are
positioned underneath piercing elements 45. At this point, the rotatable top/actuator
40 can be depressed (to line B in FIGURE 2) so that piercing elements 45 can
puncture the metal foil tops of the polymer vials containing the attractant
compositions. After piercing the metal foils, the rotatable top/actuator 40 can be
placed back in the up position and rotated to the third point. The third point can
serve as a locking position for use when the device is in operation. When in this
position, the attractant composition can diffuse into the surrounding atmosphere.
Fan 54 provides a desired air flow over the pierced metal foils to direct the lure
compositions toward the opening in cover housing 20 under cover/actuator 40. Bed

bugs attracted to the attractant will enter into harborage 30.

[0054] FIGURE 3 is an enlarged view of a cross section of the harborage of the
monitoring device of FIGURE 1. Harborage 30 is comprised of a support member
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base member. Accordingly, the presence of bed bugs in the channels can be

determined by visual inspection simply by lifting up the device. Although a chevron

pattern is shown, it will be appreciated by one of skill in the art that any pattern,

including a maze which would make it more difficult for the bed bugs to exit the

harborage, may be employed.
EXAMPLES

EXAMPLE 1

[0056] A test arena was constructed from a 60x40x22 cm (L:W:H) polystyrene
container. A 60x40 cm piece of filter paper was glued on the bottom to provide a
walking surface for the bed bugs. At one end of the test arena, a triangular piece of
plastic (16 cm high x 25 cm long) was glued to the middle of the side and bottom of
the container to create a partition of equal area on either side of the partition. On
each side of this partition a piece of Tygon® tubing was positioned through a cover
to deliver compressed air downward at a predetermined velocity into a base which
functioned as a bed bug trap area. The gap between the top and bottom of the

deadfall area was 2.5 mm.

[0057] The control trap did not contain any lure, while the test trap contained two
one hundred micro Liter pipettes. One end of each pipette (Drummond Wiretrol 100

uL) was sealed with parafilm while the other end was left open. The first pipette
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contained a 300 ppm solution containing Hexenal and Octenal in a 75:25 weight
ratio, prepared by dissolving the aldehydes in decane. The second pipette contained

a 200 ppm solution of butyric acid in nonane.

[0058] Fifty bed bugs (Cimex lectularius) were entrapped within an inverted 90 mm
Petri dish at a position furthest from the control and experimental zones until the bed
bugs were quiescent. Removal of the Petri dish started the experiment and readings

were taken after 2 hours. The results of such testing are shown graphically in Figure

5.

[0059] In the graph of Figure 5, the triangles indicate the number of bed bugs in the
experimental zone; the squares indicate the number of bed bugs in, on or under the

trap; and the diamonds indicate the number of bed bugs in the trap.

[0060] The data shows that, even under the most effective conditions, only a

relatively small percentage of the bed bugs actually entered into the deadfall trap.

EXAMPLE 2

[0061] Employing an arena similar to the one described in Example 1, a series of
experiments were conducted employing a bed bug monitor having a harborage
similar to that shown in FIGURES 1-3. The lure employed was Octenal, trans-2-
octen-1al, (3.8 microliters of Octenal dissolved in 1.393 mL of nonane). In each
experiment, 50 bed bugs were placed in the arena and the number of bed bugs
present in the harborage after 2 hours was recorded. The exposed area, i.e., the
traversable surface of the harborage (which was molded from ABS) was modified as

indicated below.

[0062] As a comparison Example A was run employing the identical lure but having
a deadfall trap contained within the cover housing, but with no harborage. Each
experiment was run twice with the average results being presented in the following

Table.
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Example or
Comparative Bed Bugs in
Experiment Trap/harborage Composition Trap/harborage

A Deadfall trap (no harborage) 4/50

2-1 Untreated ABS 5/50

2-2 Wire Brushed ABS 16/50

2-3 Glue/Kaolin Painted ABS 24/50

2-4 PV A/Kaolin Painted ABS 22/50

[0063] The Glue/Kaolin binder mixture was prepared by adding 30 grams of kaolin
(having an average particle size of 5-10 micrometers) to 100 mL of a mixture
composed of (a) 40 weight percent of a water-based adhesive (Henry 430 ClearPro
available from W.W. Henry Co.) and (b) 60 weight percent deionized water. The
PV A/Kaolin binder mixture was prepared by adding 10 grams of kaolin and 3 grams
of polyvinyl alcohol PVA (Celvol 24-203) into a vessel and adding deionized water

until a total volume of 100 mL was present.

[0064] The above data shows that roughening the exposed surface of the substrate of
the harborage to form a traversable surface will greatly increase the number of bed
bugs which will enter into the harborage. Such data also demonstrates the
unexpectedly improved results when a substrate is treated in accordance with the

process of this invention.

EXAMPLE 3

[0065] A planar coupon measuring 1.5 inch by 2.0 inches was prepared by molding
polypropylene containing 20 percent by weight of glass particles (“PP-G”). The
average surface roughness of the coupon was measured using a Mahr Pocket Surf®
portable roughness gage. The coupon was placed onto an inclined holder at about a
70 degree angle. An adult bed bug (Cimex lectularius) was placed onto the center of
the coupon and visually monitored for about 5 minutes to determine if the bed bug
was able to walk/climb the surface or was unable to hold onto the surface and fell

off.

17




No PP 6 Pum ce Yes PP 3 Pumce Yes PP 1.5 Pum ce Yes PE 6 Pum ce Yes

WO 2012/030717 PCT/US2011/049544

[0066] Additional coupons composed of polyethylene (“PE”); polypropylene (“PP”’)
that had been sanded with 100 grit sandpaper; and high density polyethylene (35

melt) (“HDPE”) were also evaluated. The results of the evaluation are summarized

below:

Surface Average Roughness (um) Climbable by Bed Bugs
PP-G 2.468 Yes

Sanded PP 3.100 Yes

PE 2.294 No

HDPE 0.214 No

[0067] The above results show that bed bugs will climb surfaces having an average
surface roughness of at least about 2.5 micrometers, but will not climb surfaces

having an average surface roughness of less than about 2.3 micrometers.

EXAMPLE 4

[0068] Planar coupons of polypropylene or polyethylene measuring 1.5 inch by 2.0
inches were prepared by painting the surface with the binder mixture indicated
below; and drying the surface (either by allowing the surface to air dry or by using a
heat gun as indicated in the Table below — mixtures were air dried unless noted

otherwise).

[0069] Binder formulations comprising glue (Henry 430 ClearPro available from
W.W. Henry Co.) were prepared by mixing the weight percentage of glue listed with
a sufficient weight percent of deionized water to form a 100% mixture (e.g., the
40% glue formulation comprised 40 weight percent glue and 60 weight percent
deeionized water). Binder formulations comprising a glue binder formulation and a
particulate were prepared by adding the number of grams of particulate equivalent to
the percentage listed to 100 mL of the glue formulation indicated (e.g., the 40% glue
+20% pumice binder was formed by adding 20 grams of pumice to a composition

comprising 40 weight percent glue and 60 weight percent deionized water).
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[0070] The polyvinyl alcohol (PVA)(Celvol 24-203) compositions were prepared by
adding the number of grams of PVA and particulate equivalent to the percentage
listed to a graduated vessel and adding deionized water until a total volume of 100
mL was present. Thus, the 24% PV A and 20% pumice composition was formed by
adding 24 grams of PVA and 20 grams of pumice to a graduated vessel and adding

sufficient deionized water to produce a total volume of 100 mL.

[0071] The sprinkled coupons were prepared by first coating the coupon with the
adhesive and then sprinkling a thin coating of the particulate indicated before the
adhesive had dried.

[0072] The kaolin employed had an average particle size d (0.9) of 5-10
micrometers. The cellulose employed (fibrous, medium) was Catalogue # C6288
available from Sigma-Aldrich; while the pumice employed was Polishing Powders

#23.402 available from Grobet, USA.

[0073] Each coupon was placed onto an inclined holder at about a 70 degree angle.
Adult bed bugs (Cimex lectularius) were placed onto the center of the coupon and
visually monitored for about 5 minutes to determine if the bed bugs were able to
walk/climb the surface or were unable to hold onto the surface and fell off. The

results of the evaluation are summarized below:

Traversable
by Bed

Surface Bugs
10% Glue no
20% Glue no
30% Glue no
40% Glue no
50% Glue no
60% Glue *yes
70% Glue *yes
20% Glue+10% Kaolin yes
30% Gluet10% Kaolin yes
40% Glue+10% Kaolin yes
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Traversable
by Bed
Surface Bugs

50% Glue+10% Kaolin yes
60% Glue+10% Kaolin yes
40%Glue+10% Pumice (Heat dried) yes
40%Glue+10% Pumice (Air dried) yes
40%Glue+20% Pumice (Heat dried) yes
40%Glue+20% Pumice (Air dried) yes
40%Glue+30% Pumice (Heat dried) yes
40%Glue+30% Pumice (Air dried) yes
50%Glue+10% Pumice (Heat dried) yes
50%Glue+20% Pumice (Heat dried) yes
50%Glue+20% Pumice (Air dried) yes
50%Glue+30% Pumice (Heat dried) yes
50%Glue+30% Pumice (Air dried) yes
60% Glue+10% Pumice (Heat dried) yes
60% Glue+10% Pumice (Air dried) yes
60% Glue+20% Pumice (Air dried) ves
60% Glue+30% Pumice (Air dried) yes
60% Glue+30% Pumice (Heat dried) yes
60% Glue+Pumice (Sprinkled on-Heat

dried) yes
40%Glue+10% Cellulose (Heat dried) yes
40%Gluet+10% Cellulose (Air dried) yes
40%Glue+Cellulose (Sprinkled on-Heat

dried) yes
50%GluetCellulose (Sprinkled on-Heat

dried) yes
50%Glue+Cellulose (Sprinkled on-Air

dried) yes
60% Gluet+Cellulose (Sprinkled on-Heat

dried) yes
60% Glue+Cellulose (Sprinkled on-Air

dried) yes
20% PVA+30% Kaolin (Air dried) yes
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WO 2012/030717 PCT/US2011/049544
Traversable
by Bed
Surface Bugs
20% PV A+Pumice (Sprinkled on-Air
dried) yes
20% PV A+Pumice (Sprinkled on-Heat
dried) yes
20% PV A+Cellulose (Sprinkled on-Heat
dried) yes
24% PV A+ 20% Pumice (Heat dried) yes
24% PV A+ 20% Pumice (Air dried) yes
24% PV A+ 30% Pumice (Air dried) yes
24% PV A+Pumice (Sprinkled on-Air
dried) yes
24% PV A+Pumice (Sprinkled on-Heat
dried) yes
24%PVA + 20%Kaolin (Heat dried) yes
24%PVA + 20%Kaolin (Air dried) yes
24% PV A+Cellulose (Sprinkled on) yes

“while the bed bugs were able to climb the 60% and 70% glue formulations
with some difficulty, it is believed that this was because the formulations had not
completely dried and therefore remained tacky enough for the insects to traverse the

surfaces.

EXAMPLE 5

[0074] Polyvinyl alcohol solutions were prepared by dissolving 60 grams (6%), 30
grams (3%) or 15 grams (1.5%) of PVA (Celvol 24-203), as indicated below, into 1
liter of deionized water. To 100 mL of each PV A solution was added ten grams of
an inert solid. The test PVA mixtures were painted onto polypropylene (PP) or
polyethylene (PE) plastic coupons, measuring about 1.5 inches by 2 inches, and
were allowed to air dry. The kaolin employed had an average particle size d(0.9) of
5-10 micrometers; while the carborundum employed had an average particle size
d(0.9) of about 45 micrometer. The pumice employed was Polishing Powders

#23.402 available from Grobet, USA.
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PP 3 Pumice Yes

PP 1.5 Pumice Yes

PE 6 Pumice Yes

PE 3 Pumice Yes

PE 1.5 Pumice Yes

PP 6 Carborundum Yes

PP 3 Carborundum Yes

PP 1.5 Carborundum Yes

PE 6 Carborundum Yes

PE 3 Carborundum Yes

PE 1.5 Carborundum Yes

PP 6 Kaolin Yes

PP 3 Kaolin Yes

PP 1.5 Kaolin Yes

PE 6 Kaolin Yes

PE 3 Kaolin Yes

PE 1.5 Kaolin Yes
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silica, sands cel lylasg ane Ll £ he}(ﬁn thf-mf‘avgl%%lg@ur?z{ce%laé‘h erag\t@!f}ﬁ i the

support rrenber having a {raversabl € surface conpri ses acr oni
but adi ene stym@heesstolﬁet]bmabmﬂ@timmrmetmsi ses pol ycar bonate and at |least a

portion of the exposed are trayersable s ace is coated with a
bi nder mi xt ufte coEFBFfiEYlﬁ‘bo a‘%ﬁd@f%ngﬁdm c#é’ft T EOTBHPE. aabai@). The
device of cl §!f>dir‘oi|183t 140e% ﬁdnﬂoﬁ B?th%@a&%ex@orp&mrisﬁfgsa RandBh&itRASEH apgihesi ve.

20. A nmethod for provid a traversabl e surface for bed bugs conpri sing
the steps of beipgpdagpl mbwg)lmwdtﬂhdl with tlzcarfofe whengitheadsdvecesvipemlacrénber a

bi nd t dhesi. d. th
mxtare, 215 The M T SRRE AR oEs cda e s Pealtkeehrte s
wat er - based agi@diatRrbor£e comdpeisiBt MPLbAE s€dtidh Mhé BascWoeidd BeidgRlaped tdir €

dries to forma surface roughness of at |east about 2.5 mcroneters on the
suppor t nmenbée placoBflushhgitivtheruidfacstageinal whighs thegesiceinfotialaced;iandi(s) &

particul ate SO' odt met Z‘td)'er 1% ment,af‘} r(g%b% s&rka%'{: %x%grlslwggﬁeebﬂna %r&%e%rb&c%g ate
solid conprls erla &8 oup consi'sti'ng o
car bor undum dk}@dﬁﬂlﬂg,thé‘rbﬁbﬁathe %al%rag@ dbfinih@aeleandné ahteance through which
bed bugs attracted to the device can enter.
6. The device of claim 5, wherein the one or more protuberances define one or
more channels which are positioned such that bed bugs entering the device through
the at least one entrance can enter into the one or more channels.

7. The device of claim 6, wherein at least a portion of the traversable surface is

an exposed area possessing an average surface roughness of at least about 2.5

micrometers.

8. The device of claim 5, wherein the base section is a transparent material.

9. The device of claim 8, wherein the base section comprises polycarbonate.
10.  The device of claim 6, wherein the one or more protuberances are spaced to

form channel widths of between about 2 mm and about 10 mm.

11.  The device of claim 6, wherein the one or more channels have a top surface
that is concave in cross section.

12.  The device of claim 7, wherein the exposed area of the traversable surface

possesses an average surface roughness of at least about 3.0 micrometers.
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WO 2012/ 030717PCT/ US2011/ 049544 25. The nethod of claim 20, wherein the
support nenber conprises a material selected fromthe group consisting of
pol yet hylwoep12psbypr opyl ene, and acrylonitril e butadi eneCstuse@nm49s4£6. The
met hod of claim 20, wherein the adhesive conprises a water-based adhesi ve.
27. The nethod of claim 26, wherein the water-based adhesive conprises a
mat eri al sel dét ed Thedaviche! Jrioup vdwnein she sugpat membyshavydg afresteble cel | ul ose
et hers, nethyl cellul ose, carhoxynethyl.cellul ose and pol vvi nyl pysrolidone.
56 The et notiar Erites Rt G ERL R R a0 R LA O P et i

an anount bebweditnabgtine bid aipt imbadtpolkRloylnevei ght, based upon the total
wei ght of the adhesive and water present. 29. The nethod of claim 23,

wherein the péarti diiedeuceef ¢lym 5 whicasdp At lopsh agartiongd Hic geewdacatfde 1% and
about 30% w/ ?@& & : : ' ] e. 30.
The net hod o Pa?:, al ?n(g%lg?d% Seéggeﬁ%ﬁlﬁlﬂégwggﬁggﬁﬁ%ﬁ% ‘ﬁglgﬁgér(\gﬁler age
particl e sizeaoicul&tsaidn about 5 and about 50 mi croneters. 31. A bed bug
nmoni t ori ng devyi ce_conpr.i si .2 harhorage having a traversable syrface
conpri si ng aeiguppg?‘?gpﬁ’éﬁeo gﬂﬁb?‘ﬁ&?’ﬁffﬁ?&’@d‘gbﬁé‘%@wpgsﬁ %W%W'ﬁ‘?%‘?gure of an
adhesi ve and  ggffJecul ate solid. 32. The device of claim 31, wherein the
traversable surface has a surface roughness of at |east about 2.5

m cromet ers. 1633, Thhdedewdicadaiof 15 MdicraiBthe wetarbaised adhesivelérasprises eonpri ses a
wat er - based adhesi ve. ._The device. of cl.ai,m.32 erein the particul ate
ol 1 conpr i SLHH Heled om IRF wORE 6 Bhe B Gha G HRL Rl R ce.
car bor undum nieaghédliulose, dafRdxy@ifdicelfibsddnasRyde1patotidons35. The devi ce of
claim 33, wherein the particulate solid conprises kaolin and the adhesive
conpri ses a Wat er Thadevicaei@dam/, whegin thgsolibisiagurtifulate anchsosaprisgher ei n t he
traversabl e 0 I . re S..1:..37. The
devi ce of cl %ﬁ%r%@?el%ﬂ%&r 12(?1% ﬂ%ﬁé% %gg@sﬁﬁg P gﬁ%g%{: ’u%&%é}%@g{’ gg@l nnélhggfe or
nor e channel Sand, cellulose and talc.

18.  The device of claim 7, wherein the support member having a traversable
surface comprises acrylonitrile butadiene styrene; the base section comprises
polycarbonate; and at least a portion of the exposed area of the traversable surface is

coated with a binder mixture comprising an adhesive and particulate solid.

19.  The device of claim 18, wherein the adhesive comprises a water-based
adhesive.
20. A method for providing a traversable surface for bed bugs comprising the

steps of: (a) applying to the surface of a suitable support member a binder mixture

comprising an adhesive and a solid; and (b) drying the mixture.

21.  The method of claim 20, wherein the adhesive comprises a water-based
adhesive.
22. The method of claim 20, wherein the mixture dries to form a surface

roughness of at least about 2.5 micrometers on the support member.

23.  The method of claim 23, wherein the solid is a particulate solid.

24.  The method of claim 23, wherein the particulate solid comprises a material
selected from the group consisting of pumice, carborundum, kaolin, silica, sand,

cellulose and talc.
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25.  The method of claim 20, wherein the support member comprises a material
selected from the group consisting of polyethylene, polypropylene, and acrylonitrile

butadiene styrene.

26.  The method of claim 20, wherein the adhesive comprises a water-based
adhesive.
27.  The method of claim 26, wherein the water-based adhesive comprises a

material selected from the group consisting of polyvinyl alcohol, cellulose ethers,
methylcellulose, carboxymethylcellulose and polyvinylpyrrolidone.

28.  The method of claim 26, wherein the water-based adhesive is present in an
amount between about 1% and about 70% by weight, based upon the total weight of
the adhesive and water present.

29.  The method of claim 23, wherein the particulate solid is present in an amount
between about 1% and about 30% w/v, based upon the volume of the adhesive/water
mixture.

30.  The method of claim 23, wherein inert particulate solid has an average
particle size of between about 5 and about 50 micrometers.

31. A bed bug monitoring device comprising a harborage having a traversable
surface comprising a support member having applied thereto a binder mixture of an
adhesive and particulate solid.

32. The device of claim 31, wherein the traversable surface has a surface

roughness of at least about 2.5 micrometers.

33.  The device of claim 31, wherein the adhesive comprises a water-based
adhesive.
34.  The device of claim 32, wherein the particulate solid comprises a material

selected from the group consisting of pumice, carborundum, kaolin, silica, sand,
cellulose and talc.

35.  The device of claim 33, wherein the particulate solid comprises kaolin and
the adhesive comprises a water-based adhesive.

36.  The device of claim 31, wherein the traversable surface further comprises
one or more protuberances.

37.  The device of claim 36, wherein the one or more protuberances define one or

more channels.
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