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SMARTCARD CHEM CAL, BI OLOG CAL, RADI ATI ON AND

EXPLOSI VE DETECTOR [0001] This application is a
wmoovwpessvd si onal of: U.S. Provisional Patent PCT/US2008/064158

Application No. 60/938,677, filed 05/17/2007 for

" SMART CARD DETECTORS" which is incorporated by

reference in its entirety for all purposes. BACKGROUND

SMA Tﬂ'i"dmﬁﬁm@@gi FWO‘LGGSI@REU RADIAGTEON AND

general to chem ogical, radration and

expl osi ve det eCcEXPLOREVEDETRCITORAay of limtation,
to smartcard detection. [0003] Detection of trace

[0001]0 a Hhis(ébﬁl&aﬁbn BBt provisiohdl @ (¢ SNRovisidaaliitan Aﬁplycatlon No.
resent a threat to the public is based on

60/93%5 > diled OA/Z004195s 1SMART EIHGIOR: %a‘ﬁlf’lﬁ]i‘E IPﬁﬂ?P%%ted by
refereﬁ%ngpkﬁtﬁgt?qbltﬂfﬁl}?& ecgontact (e.g., wpe a surface or
capt ur

pont act e surface) or through capture
fromthe at nosphere (e.g., forced air flow such as a

"puffer" to dﬁgbm@&mpﬁ%ﬁ%ﬁﬁe&%@%aces or

t hrough vapor 'sa re). [0004]
[0002An ThissiistldstirciElates tiigeherat tosisiniak binigyiay,sadiaionmamdiekplbsive
spectrosco y as tfge nmechani smfoiﬂdet ecting items of

detectioRaaR ¥ T P e K TRgAR dapanridedittl ysis devi ces

may be installed in the infrastructure bei ng pr ot ect ed
[0003k u&¢tea§0raof trage pprticles peeragatient frgm gpmpoynds w|b @%ﬁ@esem a

threat% Ph %%1#‘,01 %sreﬁ %ttlbe ﬁﬁé&ﬁsan'a@%@l z él%&?(f %‘1‘

o 'SW b
acconprsHeﬁQ]SteugH atnezt (eng, wipe aisnffacest corggat méth aStaptmrejwfacésar

o GG o2 .t o SNBSS B P e

particle§ ?r@h'lesﬂﬁticyesﬁ)?ﬂﬂbdgﬁ ?&f sPlin@fbinithd Aalokshereynd require
regul ar cleaning, potentially after each use. In

ddi t i I
100045 Sl $8in b3S BB B ol oot Utkeeohobpy oy e
mechaisnefee detectingdicasof dfterdstt dht detactob@\daptes: anellanelgsm devti¢es may
. captur oftheth eat indicatin teri
bo instalh e FAeHEO BERE PP R s SSirEls Ry ot
posm&}ﬁewt& @aﬁ{ﬁ}b CONCRP bers & mi'zolveﬁhﬁro@pamdt fe.d. h@ﬁch or sw1pe) or
observabl e or causes a detectabhle change in the

may bedtndheld and epipbysd brithase Broitseiag t}Fd’flff@%H?FﬁTee Sueh deyiges gee
commﬁﬁ % %g&)qts L HaDUGHE ﬁ vidRY JJl(l:atl eclfe stlgw %ﬁh@ rcﬁ?)tﬂl% anfl abd1g8i€

en  exposur e o ra tical scanners may
procedsefreqnehtdw&aqum«aopbeatelcparndlpatmhang eeqlunre ragrlan elsaing oighbally

after e@Ekg 2 rtlgclicF tion E[ aneadysm TestltSae tecep(ljentllyrglm 1agsu%1313 %L%ftﬁgtlﬁ]ﬁgh

false alarm rates.

[0005] An emerging class of detection devices relies on the capture of the threat
indicating material causing a change in the composition of the material of the device which
captures it. The change is then observable or causes a detectable change in the reflective
photo luminescence. For example, film tags are used in nuclear facilities to determine if
there has been exposure to radiation. Optical scanners may be employed to detect the
change in luminescence when the capture material is presented. In cases where the change
in the capture material is visible, the holder may dispose of the device before the capture

event is recorded.
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in the capture material is visible, the holder may
di spose of the device before the capture event is

w0 ewoneised BRI EF SUMVARY OF THE | NVENTI ON [ 0006PCTII82008/064158

enbodi ment detects the presence of chenical
bi ol ogi cal, radiation, and/or explosive (CBRE)

conpounds OrBIGEF%gJMF/@H’@Y@F Tk eUeeiTeONiI ndi vi dual s
r

handl i ng smartcards or other nedia. The exposure is
[0006]st Oneedmbedimenthigtectswivapresehee efzphgmicsl, hrodegiqal aadiatipng and/or

re t he det.ectipn.data.i ransm:i. .
explos GEHERE btSdiEhE 408 b ekl ARG bRl oparcares
or othe® mﬁﬁgﬂ?ﬁieﬁﬁcﬁtque iﬁ kiofedisnstethhi, amheipthe\chxdds prsahtdddo tairemler, the
Jret hodol ogy. whi ch captures the fact that the hol der. of
detectip data ét Epmisiedde thederdinlor BRRIAPYAC BIGRESIOE e (B e
embod@thert R ifwktid hldidks £3Li6diToa!mARMRogy WicHIRbREEsQhe f01 Hat
I's then able to alert appropriate authorities of that

the holdzpafdbe detedtion detiee kixs\cereinj confaetewidhariient of tareshwithoytn
t.he norpml . cour Q ' ' .
exer 5o DR S L) P Bl B doP s
exposd[rg gﬁéﬁl:lll thealevibolsdiresgntad & Dreagorés thetriongal tcherselefhe bolder’s
) 7] I'n_one enhodi nent, a detect card. for .
businef B 8 REDRAEIHE SF5ORY 416 fATSE Viofie{Pdhg iniidual holding
amymg&éﬁhggﬁgedgm§.detector card includes a nmedia, an
ntenna, a power source, an electronic circuit and a

mat erial . The t re. | ' .
0007y R S SRR TR
disclodedd TGt dstedtyr edipkdesenaedjy, annnEnhie pdekeestuore, ameldetrofie

electronhg circuit enbedded in the nedbg i S mﬁrqlﬁﬁ éy

' e item

cireuitiagd g apprasial THEE R ST FXROSHES HOBAESAIBE A TR P

detect catd) T Bfe§dtver yﬂl@ce@h&?&i{/&g lcGupled &ty i Mheldi@tdr cafd. tThe
mat eri al "has reacted. [0008] I n another enbodi hment

clectrabégt Grouitembaddeidan thermadizcis Mdicrysle xppdatle- Thomaisn {rgapippfien
exposc{:,%gtta ﬁfleef?etm LAl at! PReHectrbiR HehifEid Rkl BMPmMABLAINAS Feabted.

a, an antenna, a power source, an electronic

circuit, an sensqr.. .The antenna sends exposure
10008} vty GRCREmE Qe On B PARGP B B OAT LB P f
interest Y &8tildsell STROBRGIBH niedialihEudeddi riedid) dn lafiteitd; & pewsd spurce, an

readabl e. The sensor reacts when expoged to the ife
electrayfic ¢irmuiy @it semyos. Theentenmaisendsiexpeure lég%*i‘“até‘tnetf’ﬁ'ir ef’gg’r

th e : : - e i

$ROS Wikkldsly 9éaam1E.Oh

examgl OB Son{l A ERRARN S AV ERES WL RETRIL OThe
sensortei@cvhagepbexiso dfc itent efiintstesini Tie electienie cirtwhcamslgteaming if

di scl osed. | | ne bl ock, expgosure to an item of
the sepsQf Eizsergﬁctquangé%lg%axqogurg Fréfglfr@ﬁg?posur e information. The
exposure information is stored. An electronic ci.rcuit
[0009b In s arethercanbod imstsi 2emetBoch Eepigerng itamspl et vEl @
detectRANELd S RS Rsed R ofi¥ BREK e&pbstt o lifeR bliSterest is sensed to
create exposure information. The exposure information is stored. An electronic circuit of

the detection media is powered without a wired power source. The exposure information is

wirelessly read from the detection media.

[0010] Further areas of applicability of the present disclosure will become apparent from
the detailed description provided hereinafter. It should be understood that the detailed

description and specific examples, while indicating various embodiments, are intended for
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wirelessly read fromthe detection nedia. [0010]
Further areas of applicability of the present
waelec@elzsaur e will becone apparent fromthe det aPCBUS2008/064158
description provided hereinafter. It should be
underist ood that the detailed description and specific
o$el 8F 1 i i ' '
P B R e R
disclojur¢.ended to necessarily lint the scope of the
di scl osure. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]
The present disclosure is described in conjunction
with the appRIEFOESCRIPTEON (BF GHEIDRAWINGS a bl ock

di agram of an enbodj nent .of a.def.ecti system.i-n an
o115, 38 B eRgoST GrieSaioes it epuEno i herati SRl
depi ct Dbl ock di agrams_of enbodi nents of a wireless
det ect BIG. didepigista blegkiagrap ohariesbpdiapntof 2 deiggionysism in an
envim%frﬁ%gp(%% tssoffrfter@ tleet ector card; FIGs. 4A and 4B
ITTustrate owcharts of enbodi nents of a process for
det ect Fig. 2A and 2B fdepint ockstiaguarn oberlatdénnerds olcawigless
det tFl Gs. ,t_5A, 5B and 5C depict a structural diagram of an
clectghn@gditnent of the detector card having three |ayers of

const r picdsl 98 and B BRlepibr\liaitan S B defidahertls a0 @vigct@fcani)
enbodi nent of detection and conduction pol yner before

and af Fi&s. i @ad ¢B atustraisdlopclprtsplgabodiments dinageoe 6f
detectﬁagifeqﬁ%??rgg%va{haadtay&rcaf&; pol ymer configuration for a

sensor. ] I'n the appended figures, simlar

Ico gpo NBIGss Sﬁnﬁ% and 5@ depictesstroetyrah dingranhef anembodspant efhibe

abe Furt her,, various cpmponents of the same type
detCCtPr‘é‘iﬁr‘h)Eavd’i‘%{hf‘i‘?déﬁ%sn%#ocoﬁéwg‘%ovvi ng the reference ?/gbel

by a dpgis. 8AGnd 6BepRdih@hek of inémbidimemel dsthenamdng

the simlar conponents. If only the first reference
conductigyepolymer pedere pid s dsiselaans Pt i on, the description is

appl i Cafh & di AW 3i208mUF ah BRbSdifehPdt A8y WM Serhavi ng
r e(% e

the sane first ence | abel irrespective of the
configeatmndor &fees@nce | abel . DETAI LED DESCRI PTI ON OF THE

o B bl S PH c n

reference label. Further, various components of the same type may be distinguished by

following the reference label by a dash and a second labe] that distinguishes among the
similar components. If only the first reference label is used in the specification, the
description is applicable to any one of the similar components having the same first

reference label irrespective of the second reference label.

DETAILED DESCRIPTION OF THE INVENTION
[0013] The ensuing description provides preferred exemplary embodiment(s) only, and is
not intended to limit the scope, applicability or configuration of the disclosure. Rather, the
ensuing description of the preferred exemplary embodiment(s) will provide those skilled in
the art with an enabling description for implementing a preferred exemplary embodiment.
It being understood that various changes may be made in the function and arrangement of

elements without departing from the spirit and scope as set forth in the appended claims.
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not intended to limt the scope, applicability or
configuration of the disclosure. Rather, the ensuing
waele®en2ispd on of the preferred exenpl ary enbodi PERUSHPS/064158
will provide those skilled in the art with an enabling
description for inplementing a preferred exenplary
emodi [ ;
R i R s
or emanhtims fitosn avkpehificttharampongl. f A oondubiévegpilyrngr semsgs Eh@@b@ge in

as set rth in the appended cl ai
o chardG st oA S0l R CEE BRT] Goo I O] € U 61 PR panation
The expafiré! n€Smiatias & tRAkfeired ®hoélearoriaditca @mbeddedan ﬂﬁemaftcard
t hreat conpound. A conductive polymer senses the

or tokenh Jhg sleptionic exeiavirdpshsommmisatis b acRdes i HBPRYIRE
consis & with {}Jaj)ré‘séﬁto'l‘ wi¥fredddBsthaptRt particle or emanation.

e exposure information Is transferred to the

[0015]-|-h Caok g)g{ ?raﬁqcﬁr%gl%lttr %Ee}‘fl?r? d? %I slgggtltt&(e Siggsreﬁ(‘fgr;atccesrs c&ﬁﬁﬁf Q¢

secunt?l%?ﬂ&ﬁs bperatingRiD 1% 561001 ir Bighed with thla abimey ta)rcib&enzindﬁ‘r:port trace
uture reader standards, [0015] t her _enbo
CBRE ghaseii thsa b e raaniact vt oo sSiatisul of B CUies SapmgHs

could 19§e aﬁ? ﬁﬁéé 2 P.ytt it %ﬁ@cr &lrd RBn@Lilels REaNHB: t@kenhls&hﬁfr access

et ect and r eport trace
and/orrpaymema Ithnahe trad chrempnicatecwith awyt typd pﬁAuuqmagerﬁm &@ﬂlactwn

N

stadlmﬂ%eéhtft@ketih@@?ﬁ&nﬁﬂﬂ%@lﬁn@a&%m tsystéﬂsethettfaee dateddion status of
conmuni cates with any tomat. |

what hep Ferag inj GoRtagh Witk HhedmercAd IﬁB%f[e@ thyonen H%IBEBPWC in order
to pro$1ﬁ@@é% h aih’teﬁ[kteﬁyééa%%ng AHRAHRILS Chnd Pird<leRGorSHrL Ered Tt

tadi um event ticketing systenms or building access
1nc1des$sTIB$Im;formaBOII may be dssddor intsHigsnes epdlegfonipigia shedal egpgtional
tact with t.h C r£) ugh the
aver S0P bbbl A AR EPL b FRTTAEH o

commufiit&lon| @ﬁxmﬁaacmﬂltenurMQCB)ﬁy@tenntl on, and prevention of
terrorist incidents. This information may be used for

[0016] nhegrﬁdrtggxﬁcﬁk&%ﬂ (RtabRRcicBloPudnS PB6l ]yﬂik:r Sentdtaédhaslagy, such
awar eness sof t ware program or | ntertrace |nt 0 a comand

as butanolirotewt uooﬂuc(reswntmuemhmam incequinly imprinaa aokymgr HYr ol
techno((!1 Y)eté?t San re 1sﬁ£r%%ge§&?rfbfsa%5§t%e‘ih g{ﬁﬂrqul ce&ﬁét%ﬁﬁhe card

mer. sensor ogy, such as
or tok&ivhditih ahlpB’WE@d ok Aon- f)b\uﬁ'ede staten Thepegedhinblogico mteract w1th an

iSSP BE YR POUEES 1 FRR R H)her

the cofl@REFE bolPn Elhortxﬁﬁotﬁél{n@ldgfy mMaKRAMMERatdd R Roaneivelt or

non- powef ed state. These technol ogies interact w.th an
combiaettli Whomtle detsaidrchalymaeris penianinalge Mot ENRS B Ftdﬁtﬁra"ts

with tlb a%’tﬁerr( %XYme-lr_l?fat Fatise d :? BoRflh %%%ra%%{i RGayed %1 Hediér¥frocessor
r’°or nano 5 e amal ganat ed or

or memoty dd:lld(bdateﬂl iga smal“ccard The interaction can be through a chemical, physical,

or clectronic change. The change signifies that a detection of a target substance or

substances has occurred. The detection event triggers changes in an electrical or data

characteristic of the smartcard that corresponds to the specific sensors targeted triggering

substance. Each card can have one or many detection sensor inputs and can be configurable

to accept combinations of any CBRE substances.
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conmbi ned. When the detection polynmer is contam nated
wWth itemof interest, it interacts with the other
w@eiognessdsat eri al s, and a signal is generated BEMUS2008/064158
relayed to a m croprocessor or nenory cell located in
ahsmartcard. The interaction can be through a
1649
1001765 fctotEbriBign 188 o Bl ARl AR IS, BB s an
integral pbs/trsvars ahd theaecandrvedch ifpewecet edien dnis plaeadtwithin gger s

changes.in an el ectri cal dat h teri st.i. f, .t
cecn AP et Eb5Bh LanPhRgSIRRaRITAL Bl el
trace tha65HH Qdpdss,i ARk of PASEIRE)GEsocha@nviBRd Rndalcdigoandthat is

or many detection sensor mEuts and can

or may bweprpsenidiive of an dem@pinteresih Embpdigiatsst ﬂ&?i?w@ﬁp&detect the
trace xﬁagtglﬁ’&lcég %ﬁfﬁeé&@ f'taireTégﬁy deie %a:aglht‘agefér, eveRKSToliam th¥vo

urations, - one i ncorpor ates an
potentiahtieet shoupdiske validatede Iaadilitidretodemgratilevh detactithe janef ed

. when it is.placed within th | ectraonmagnet | '

it REPS TP s oy e TR DR DA LRI h e O ace

materidRideicbiédt 0 detect trace materials (vapors, emanations
or particles) associated with a known conmpound that is
r - ' [ od

oot PR AFRFALSRER! B S e b gl s

Additioailby, imatefials cam daptep oadiation cwianatics shd/pelpmetsdor ielggicalt o

2 e S n SR SR it BT on
(e.g., TiRedct: @ GubKchinpl @ NP and GiEor@nilaple pelyirersdnd mapsteshndlogian for
i ndi cation of the volume or stren%t h o

[

t
conduping:s gnalsgo i destioaic GBS, THEEIED LGRS BOPIHBRS cakbs
amalg%rgétle?}at?‘ Eo%&iQﬂgY&n%gto%m Sktrdthr € &boR#fddbes and other

ona ertals can capture radiation
nanotechmolagy cmsbeased fovpyinted slefivonid tisduiiy prdito inigtlass with the
Enbodi nment s,of the.i nvention n i : .
condui RN B p oy pBP e SEilt BEPER GRA i S hixed or
layere@%@ﬁb‘tﬁ’iﬁ ({]Aﬁ b|@ hpﬂiﬂea)ufsﬁl@dnmﬁ%le afethods,tais plpe}y}nmlr/ylarmtephélﬂd using a
nanot echnol ogi es for canducti si.gnal s t he . .
spray gjethody ushing Spigrfopise, PR a‘?‘%g' ff’b%écé’aﬁ‘?g- M&%P‘B“%n
! REmBRMNoUDES apSly¥hd SlAREk(S)AhO f@maRnstech
technélﬁ@?@éggﬁ?&cg%boﬁm%ah& gbgsalbglkd ] olguhgfﬁ_ r(u'gnot echnol ogc
circuitsam dpén ths earfacoror pulistrate anatdriads: rldvis embqdinaentisindpgfforg ol a

interface.w th the.conduci.i 0, [ j '
smartifs b F5 B P R HERRH 0 (RO Emplc 3 ARSIk
comnludicafi@imsthbdyre can be applied using nultiple nethods,

as a pol ynmer/nanotech ink, using a spray nethod,

00197 USS BhAlebar SR LSRR RN SuaRin B hhfBer cXRPPIRAtIons that are germane to
[ 9F)ole?er-cczutratll ng. | nleet uigrilnti ng %echg%l ogy can beg

this investihn. fA smm@my bg of &gt grmﬂnylctl% typsiig Wl“(”é )emgﬂgjments.
N
pads far the chip. A contactless card is read wirelessly at a distance. Some embodiments
could have multiple wired or wireless smartcard circuit completely separate from the
detection circuitry rather than integrating the two functions as in this embodiment. An
embodiment can be a smartcard with a built-in battery. The detector card may be a token or
credential (e.g., badge, ID card, license, etc.), a bank card (e.g., credit, debit, stored value,

etc.), or a preferred customer or member card or a prepaid card for other economic

applications (e.g., transit system fares, NFC enabled cellular phone, prepaid gift cards, etc.).

5
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smartcard that transfers the detection event data to

the reader enploying standard smartcard conmruni cati on
woreaoboes94 [ 0019] A smartcard i s used by indi vi BCEIUS20081064158

a nunber of applications that are germane to this

invention. A smartcard may be of a contact or

The de@é?:mr gddlof ?&dfayfpc? vs}ltﬂln\&ﬁé Qﬂl%f%mﬁ%'ﬁﬁﬁﬁ $ut dther@nfeBiniats

ype, the chip 1s read en physical contact is nade
could bmle$8itbane10381 &,i5c &l 3, 2nerel inaewd thivasr thar 1Q,18e6.chidp3. 2a0r 1 mm.
contactless card is read wirelessly at a distance.

[0020]SO0Er &1y QuhiBIY de & QlabLbiftaiductivie polpmerswhat edvmonmuamitgs S
smartcard circuit_conpletely s

f
levels pripveen theve of .S?rewpvfitg?tofr%ﬁmiemet@lﬁa nPLliet ; léftr ‘i%ﬁ%j’ CREE

polyméallé gfr‘#a I?O? gae?fﬁcﬁ‘er& BérRIueHRARL PRI to BB uﬁf%@% fRRter @8thiPe

built-in battery. The detector card
1nvent1may Oged@twc)k@mmors sckdebutingt lipgedyto, thig dérhdy canduetiyied,
Clev10§t osreélas %Vgﬁ bg hgtsgarf%hgt}rrgwée% tger té 58 Bﬂ%gérfal fo?ggrblteﬁgg rr%}er
convergidhdordhe detedti®nPolinea(dg.f MITP)Ot her econom c appl i cations
(e.g., transit systemfares, NFC enabled cell ul ar

[0021]P h?ﬂ@cog%ﬁﬂﬁh & teldetecd 1yrﬁ&10w1}h ) E&d@l@ﬁ@gfowm& Prelid¥s the

ts wthin the palmof a human ha but ot her

basic c@mpommmdsn osersdr thet danglsteetangd haye argeleqrical property chagge that

can be cgirf)blﬁ%bf] re%x =d. eﬂ-{ ecromtb%ﬂfn% gf th8 twd pol?mler%us gerf&me&) bs dn

y aval e are a“class o
amalg@aaedipdlimer (ﬁ'QlI cpffenstivehatonttine] mdyrokrc tThe ctiyertly\cemsnercially

bet ween .t ho of . sem conduct ors, and . Unty
availablg eendurtjve § s B O WEIVESFRRe e tof %ﬂadn%’tmszjé\% ghat allows

for an %féﬁtfrérﬁég%@ﬁc ﬁ&ﬂ 6ol e cREPRGAdUCES péwWerlie qhﬁﬂtﬂfy Zeéledtfical
manner of this ihvention.” Conductive 1[1) ynmers, such as
Y

charachistinchanp¢ ini the deteasionmrlymer ghhis chasea vl pecir wheh heLeteqion

polymSERLES VL ARG5Skl Sk Chakiddlse ovi des the base

an cal ‘conversi on for t he

[00225¢ Newetehoo by E‘G%mﬂlgﬂsyﬁ'lé?]“ =R pition YRR ’8"‘6”?59% eti'be

used t(p fdi’fﬁ' | {HESirduteh A28 GisGAARARERY sitfBoenbrafed TRMS the chiaiirticed
detect and have an el ectrical_ property ché}1 ge that, can

detective pelymrsr dPhe@AﬁCFr}ﬁa} sgnalecen beevonpditiiareibenaggesip andugiye
couphg n naﬁ{l:tsvel C%P@ﬁlrgb%b ﬁqia %élgfl{l}ﬁé%?%sgﬁm ed polyner or a

've . The currently
R N TR G PR e
systent 960 ﬁ%%hﬁ%rﬁ%@m@énhscoffm@egk 110 ipstewnd € ey wantgidirherd hee d

power to quantify an electrical char act eristic _cha
several dete¢ter aedse miedis 18Itharench CPRIBUH R D G PRt G’H@clt}g a\‘/\ﬂg‘i‘fe“’e

power 1n§ucﬁtge(élﬁ] l?%l df@dlyf%r T{lggggl%tgf AR1id1 08 QI%%QE)@SQH Bt RRul Rems

State Nanot echnol og¥

of intdre&xt hId spthey, travet Withan bssbcinted ubdrniThe deteesor medip o8 are capable of
nanot u

sensing exposupeetg ong gr mgree items of interest, even when the coil 136 is not receiving

power. Any exposure can be communicated as detection information to a reader or reader

104.

[0024] The detector cards or media 108 communicate with readers using wireless radio
frequencies (RF), for example, 13.56 MHz or higher frequency signals could be used. The
detector card 108 or token could be used as a smartcard for other purposes. For example,

the detector card 108 could be used for access into a system such as, public transportation
6



10

15

20

25

30

used to formthe circuit that can discrimnate the
signal s generated fromthe contam nated detection
wpolognessss The el ectrical signals can be devel POEUS2008/064158
t hrough changes in inductive coupling, capacitive
coupling, magnetic coupling or resistivity. [0023]

systeng%lgélfl%lrtg% Pérgjfntg[as%éér}{s SRdfuh®ved ti&e?ﬁ(%@gtegfs IbAIRY acRBss

et éctl on SySten1 N an enV!ronnEnt
systenef Addétivmaldyf, thendegactrs card 198 iceuld fho wart offipleone ob oxgiditendetitzpgrd.

several .. detector car.ds qr. nedia 108 that e cr .
The o R 6 el o 8 AT Do 8 oo GRS sgyinicton
(anbnductively through a coil 136. The detector nedia 108

are exposed to various itens of interest 112 as they

[0025];{ Z&Y gﬁgp%\fg{e,g r%?ﬂe??@?ﬁn&u/i?geﬁ ower P8et8&lofThdia T0RHna 108

sensi ng expo re to_one or nore Itens
commaohicata tvethald detervemedirel)8t withic oprnmugigation raege. Megdsry i frhcould

r. .Any.exposur.e can be co i cat '
be bR ok R o 50 220 B0 o B T T Bpr il 108
from £ @Et8EdeOThe adadsr 3Es aTesll B3410 Serkiqiomenioctht detedtohmediades. sAn
usi ng wreless radio frequenpies,&gﬁé, for ex é ,
antennpg} 38T fhazeaster Hi4jsaseditp soripvaipaisivg d%‘i}?rdnﬁggg id.
The detector card 108 or token could be used as a
[0026] niViatiows itenisoof intetestr 1@ gapbsasedriyrthe detegiprecard H8. The items of

. et or card 108. coul d be used.. [

eS80 P B PR S GRR hP2 cov,
for exatpleMals @k dbgdc&irg_@rdsms tie¢uBriedsiyatle um,ﬂggg_kpc_tshtﬂ@tthemgitzms of
) systens, or buil ding access systens. i tional.
intersi 1 & b A DOHRL BUTERADEn PRSI sem RBREFOP Lt 14
reads fgfgrifg[% dtiohd Ege it IRLEG 1Oy HERENea 1y PhseRed b @bnthe ok N

orm a can be any type of RF identification
indire¢tRRWIthout p0&Bkacht any tinme, a reader 104 can
wi rel essly power a detection nmedia 108 and conmuni cat e
[0027M Witk Rferéibes FOG. 2v6di ockQBagtirh ot an eabodimbatatfiaorireless

A R G TR SRR
108 il{r@g;eg}]bggﬁngnﬁ% Soufll 6 ARSRded TG SBARHEE ApRRedofDid orl34

power to the detector nmedia 108. An antenna
microd@frodier mhesafeedensingthe memesed2 & olhesafaecan e lield in thee
. det ect or dia 108, rd | 1 Latengst
pesfS 55 P 0 RORE Lol ey g
persis@ht &tbiagé 26Y candiehledite sere fentifoas for shebiindlemyidetecionpiount00-1

radi atjon, _.and/ or an explosiv CBRE),. for exanpl.e,
and sqeRg TGRS, SR EM Y SIS BBy s Bhyored Hthe
meBg%pgﬁgggzéy these itens of interest 112 can be sensed
and that information retained in sone manner until a

oz G R e L S Al 4 g
processor 224 can be used for authentication, authorization or secure storage of information.
Other embodiments could be used for no more than sensing items of interest without the
other smartcard functionality. Some embodiments could have a separate wired or wireless
smartcard circuit completely separate from the detection circuitry rather than integrating the

two functions as in this embodiment.

[0029] A wireless transceiver 212 allows bi-directional communication with the wireless
detector circuit 200. The antenna 132 is used for this communication. Other embodiments

could have multiple transceivers and antenna tuned to other frequencies and/or configured
7
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indirectly without any contact. [0027] Wth reference

to FIG 2A, a block diagram of an enbodi nent of a
woweehzssss det ector circuit 200-1 is shown. ThePOBEUSTN®064158

circuit 200-1 is enbedded in a detector card 108 in

this enbodi ment, but could be enmbedded into anything.

to wox«k\ VAIES 3204284 UmdBnBRERMHS QulEhave 'éﬁ@r t?a%ﬁﬁéﬁf)ﬁ capabiliy
he menory 228. The software can be hel'd in th

in the W@ﬁbﬁ%d@éﬂ@torstr@nh@@ 208 such as flash, ROM or soma
ot her non-vol atile nmenory. The persistent storage 208
[0030]c an poever SPlyt 1l 6dllowe initetetitiink brgy Supplytthehewvitelts istector

detector .circuit 200-1 d senso '
circuitggi, NAen dF raneS P ACaIdes DHo GRerReR PRI tod sail braed
convel%(ﬁh ﬁgfbtphgt% VRt B BMpoSleP 5P 288 The Wrfks d&tbdtor circuit

of the detector card 108 is used as a
200 be@maps fuiiw dunciosad e pyopprly ewesgiord Bthe eaferd4used for
aut henti cation, authorization or secure storage of

[0031] nfTh¥sRAbbAMen(Rds PassbrrizontionEd20shat duIndt dequiresiprovel ar renard

nmore . th t t t h h
expostgRi et Of WGHHS 1R SHITIR, LSHACeaH O HER PSSt B Rty

1mpr1r§&ﬁ%ﬂﬁﬁ& (MIP IR0l oMy cBh RpSrt ABREAHAITE sGbst&ét that has come in
I'etel'y separate fromthe detection circuitry

contaCt mthélne ltdmaﬁﬁnstvn?@Q weten ity Wikdess Wetegigheirqui?d0 dssinjan PeppLsd or
non-p%vlve_r St%t& tI‘he t?rg%gtlsoﬁiﬁ !rgaﬁsa cth[ﬂ:ﬁﬂ:%ﬁ ghﬁ al %%le@tlr(grﬁé’&ange

I Oohal conmuni Ca Ion wt rel ess
in the MIPe Thethanie sighifie@ M@t a dhetian bbaaget 3dsiascaigradbitarces kiss
npuni.cat1 on ave nmul t p

OCCUHP‘? aﬁ%‘%‘éf%?@soﬁﬁé{) g’i?f{ %ﬁ?ﬁﬁ’aﬁ{%ﬁg@&’ ? Serlh‘éer FPELERS es

cmnmﬁmgégﬁmg@ﬁghguredto work with other standards. Sone
nmbodi nents coul d have only transm ssion capability in

[0032t SVIT t%l%ﬁ F%edte?e%{o? 1r&11{ iid ?&Q ﬁowérgé) 3 e )@oﬁ%\’gf the

OWs |n er m ten ergy supply to the
detectitﬂnrlﬁlytmﬁ cﬁiﬁbﬁ@t@lﬂed:mrthmpdrsﬁ&ﬁ stonkger208 as ﬁmﬁgwe\mﬁmnailon

The véggg ¢ é)gp%iswp gn.frg%%qlljgg fcgrg a v }1(% %&%:E‘SYJ{/O t% & oun? o{;i exposure

expen%ﬁﬁ?:ﬁl Yhe YractIBtivy Jﬁh@d?e‘-iecﬁﬁﬁ P@l@fﬁfer Ednetsuth &QOthb esi3tmee (or
'y functional when proper

y energi zed by the reader
some Qtoqr el¢codRily repdplale ehasesderiviipk CHRBZSS 983 %WEO% %%?@P%‘”?zo
that do not require power to record exposure to itens
[0033pf Rlef&nemmt toFiIG. @Bamploek diagtaor efsnether eleaiihem@f a wireless

cercetpi iR AU e e o oot Boe B E Bl S progesse

224, TIRSWHAER defRcop Bkt 200ihadtvdliten EdiBdrs 2D6.0The2Conthiesm sdngor
wirel ess detector circuit 200 is in an power ggﬁ?r
220-2menstspoifeonsr snase demypliniercsin WEIREbICAPDHE BT g Tigst item

senso 3N GAL batRY 5% @'to dQEctShE6F MmBRY ifenfsAMMErest. The battery 218
can be used by the first item sensor 220-1 to detect and/or hold the exposure information.
Other embodiments could use the battery 218 for other parts of the wireless detector circuit

200-2 to store the exposure information in the persistent storage 208, for example.

[0034] With reference to FIG. 3A, a cross-sectional diagram of an embodiment of a
detector card 108 is shown. Various items are embedded into a media 304, which could be
made from plastic, for example. This embodiment has three item sensors 320 that change
resistivity with a detection polymer. The resistance is measured by sensor electronics 308
and reported back to an embedded chip or integrated circuit (IC) 312 for recording the
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in the MP. The change signifies that a detection of a
target substance or substances has occurred. Each item
W@ 2ngnes82P0 can be configured to be sensitive POI/US®0L064158
nore conpounds or conditions. [0032] Wen the wrel ess
detector circuit 200 is next powered, the exposure of
expostiRenfifhfioh! e BRAYIRYE cRipRoNE k@R HEbrly 128 NEprocessor 204, a
persi stent storage 208 as exposure i nfornation. The
securiyiroeessor 22 deesighon stowgp AP erveirdlesh trargseiyer 2 2y and ppower
S mp§%ﬂicat|ve of the anmount of exposure experienced. The
aracteristics of the detection polymer can be such

hat .t he resj or so er ele tr aII
10035} o Rt oot Re s Pop ERGL o g ghbagiment of
detectSXR8S Wisis shA3 3ThiRehBsdiinBg hasthred iRnfdetmore @22 thatdrock
di agram of anot her enbodi nent of a w rel ess detector

conﬁg@rqdcdyff@relztboﬁczn ithe ephpiment of EIGe ddainaasire gianges in capacitance.
Ve AP SR b 33755 R8s RS0 .
resistane emghcitinen) cpagemess2@0- Genaralt, ﬁlevdetdutmmmlymemlnaegeis tlens

of nterests t hout iri The flrst
cloctr§g (hpCISS o e S Ty “pb R TLTLGEPeare BB 15 JranEes
112. THheEdBeclbn pOIyREESIhds Wile theafehedintérk St dudifg Bepossed by t he
first |ten1sensor 220-1 to detect and/or hol d t he

X A
100360 AT Fesbgl 8 PR R i SR S S bk 208 1o
detectmgrltemstof Aidre? with ssdetaceorichd 168 m)showa iTihé depited portiom of the

ersi.stent .s 2
proceidDRridieets T bIBfIEAFihers e e EERY Fntib i b hCop with e
progradiRgi FBNéxafiple tidQleRelop tar@ a08l cdid@ be SrifemWith u&(&ﬁnibttﬁatlon
itens are enbedded_ into a nedja 304, which cqQuld be
applicaens. YSeoprefsTanses. scrial gpmbsrampfier other fOsMALRR nEIGUSEfarrics
around e teblof Bard q 08 %@re:%ﬁ&)téd'ﬁﬁfly fsh'ﬁg&%d kSRAmd M\'ihtte)ésWnttJIbcﬁ
detection pol yner e resistance is neasured by
408. sensor el ectronics 308 and reported back to an
enbedded chip or integrated circuit (1C 312 for
[0037] €3Rb13LING12, RRctposdase 220 aictsab exposurthe thertiedae tdera ) pf
coul d i ncl ude menory 228, a pr.ocessor 204, a ecuri
intereglr Aoy S¥PASUIEAS rerpeapbeTeskas skPasuEs iapEmatiy in blqgk / 3. iﬁe expbsure

1nfom}ﬁ_.?51? ?bé’ ?tE)rea%gthe%%o?mgﬂi‘i@lrusﬁ}é%eyecg% 01&1%@13 ¥dr example, or
err

ng next to B, a cross- sectlona dlagram
smneoﬁwam@whdmemmw@doﬂﬁnwndﬂ(éndgﬁéctor card 108 i s shown.
Thi s enbodi ment has three item sensors 322 that are

[0038]: 0 thsékﬁé p&nﬁl itHef cwt@mr leyrdf 108 RvIbBeineshack wieni reafler ADGin BAck
asure changes i.n capacit ance. Varlgus enbodi ne 3%8
t n

420 ﬂ@? PQ"I’F’éS the epil 4 38 bths detoetorgard 40 &:tﬁé’ﬁ&’ér vinthg OEtSFe poreut
block 484, nﬁié[ ﬁ%esﬁﬁ%'og L2 Bne GARGE itbANEAIorCDBAHBRRR 328 €THe

e detection Eolyner changes_ the
detection polymer remembers the exposure that can be read at any time as exposure

information. The exposure information could be a range of values.

[0039] Where there is exposure detected in block 432, the reader 104 is sent the exposure
information wirelessly in block 436. Processing continues from block 436 to block 440
where any other operations are performed with the detector card 108. Where exposure
hasn't been detected, processing goes from block 432 to block 440 to perform any other
operations with the detector card 108 that the reader 104 might perform.
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el ectrical characteristics of itemsensors 322 as a
function of exposure to an itemof interest 112. The
waleten2isen pol ymer binds with the item of intePEBUS2008/064158
during exposure. [0036] Wth reference to FIG 4A a
flomchart of an enbodi nent of a process 400- 1 for

oosof KGR 6o, L1 88 o b 058 o€y -
for defee@tigienisiofitockt willda dhete catiel (8as dowar Emdnb«thgg ueay 2

rer il S B A 48R B

is 1nse¥t@f1 BERLA MBeksUPBlahg 312, O baE S poehf Rk @R BRSe it&R kdndbrs 220
unmbers, and/or other information. The user carries

while & e feldh [GathtendcepoRre fomaten grstsred for lalsareadpity| by rengaining
blocksoﬁ)ﬁq SSr?ﬁf%Q%ﬂ?ﬁ@fzﬁ% sanld S8 % n block 408. [0037] In

em sensor reacts to exposure to

he relevant ite [ t. '
10041} o RefpparasePihie B0 br £l SR T oG BER. gt Sofipuent of
the defelR? %&i{i%ahﬂg HrbBfal @8 of @B uctoA o, The c@lﬁfgﬁmtlon can be
material using a detection polyner, for_ exanpl

changsddepeoddnenporethe reqairerenis pk thy mcgig thas ghe R°é>ﬁ’(“§§ WF be embedded
and thig & %Elgr%tcs of 81[% %10@{0 MRecR Eﬁon% E@t&f han@lifke dO8e
&SSO Con a rea in b ock 420 that
detect@ﬂmd SThie ffﬂ)ncand batBGayefs SOHES ldeﬂr@mﬁdﬂ of@aﬂ@tliﬂgasﬁigizp(bwe r
p. the det ect gwt 200 in 4% I=
polvab%rer?germ%@ﬂa i b&c JAROB AN} %n%a i o%gtsP B8
conjulttREl BaBined REnHRHACHII AP LY BRI detcmibipelymetsitad are apphed in
exposure that can be read at_any tinme as exposure .
an 1ntcnlﬁce<i1 pchiegleredmpasteny fs SxaBPIEN T BHS PALSTS R Y EP %@r%’n@é’ﬁ’g e
requit Iues [0039] Where there is exposure detected in
BVI 432, the reader 104 is sent the exposure

nf or i on rel es i n.bl 436,
1004230, e oot e RR e s Sr g gl RS lor 516 tha
transf@x@ ehAddn@iGivaty Shae ilpvdBsdtowhd mntrtiaydd et dyarore#i8disi@Sensor
VWhere exposure hasn't been detected ces poes
connectiompeinie SR8-43he niAYSOEIO8 A preEsss His E{ﬂg %P’hg? actsasa

g\
e T ot

whiclf d:cmﬂu:imalutle tHe vacof the existiripouitaren inpofs. £ pebedekddgopthe oy

aenEh S5 B B T B, S A O

due t(f"&- glreéﬁ'glhlféﬁngé Eipekge f TI’E&%Hahge ﬁar’mmdctﬁmtics of the Idaectmm pqhymer
hat block 410 is |nseré bl ocks. 408 and 412.
may uenedWG aioltagso tRsistang 8N FOWBF%VG% alng/ 5@%‘%“3%“ 3% Cni | e
inthe field. Gathered exposure information is store
[0043‘] or THealCaur PGe3i@owil ], evalnate tlendianganiy itub ehesacsgristiped3ing @ae s

t he
when a doetectwn ghange ocsc%rs or 51mpfy reac%ﬁto the change in antenna Q factor and or

both to trigger the IC or PC 312 to take the appropriate action to signal that a detection
occurrence took place. In turn, the smartcard reader (or PCD) 104 interrupts this change in
signal detection and transmits or sends the appropriate information to the host processing

system for a valid response.

[0044] Referring next to FIGs. 6A and 6B, a diagram of an embodiment of detection and
conduction polymer is shown both before 600 and after detection 604. In this embodiment,

the detection and conduction polymers are mixed or interspersed. The polymer materials
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[0041] Referring next to FIGs. 5A, 5B and 5C, a
structural diagram of an enbodi nent of the detector
w@200d/0ksevi ng three |ayers of construction i s sSPOIMIS20081@64158
configuration can be changed dependent upon the
requirenents of the nedia that the polyners will be

T e e o

condué@dleGolyhire 608 aid tha Bdlebﬁé:}knﬂl@@l eb’lsloéiﬁeﬂl rafibPogicad on@qb@sb’fes a

plastic, plasticize 0 0 aper mat
detectigp SEILYE PPHIRST ﬁé%»éﬂg Bhe 'aﬁté ﬂ&?tsﬁ%ng‘ij’@}%% 5 ébs Shgj in
FIG. 6(A02[Hdltﬂé3$ %&ddYdefeR b g&ﬁn&o@l@lﬁ Hovd IR PGB, SInIRQ eRétfiple, the
etectlo pol ynmers 524 are applied in an interlaced or

detectioh @olmeedlzfa@ﬂ ; ehamgea‘ tbe stgteaatpicccondutive palymer PO nderrraging
[ gonom ¢ Each of th
R A
sor 516 that t f th duct t
sl it el B T
and the ﬁétéafon%[}’?&‘i:@l@ i PQloMhHifaRe yieldng 8 kaywmtadlee SBnductivity

processes tz e sensor information and acts as a
measureddnohinsfcay’. The distanesrbetwrenithy expdustivg pelymen particheeyr manocles

will 1qche8$ [faguthtnhgel%us e H}nﬁ \%ﬁi’l@ inERNeAG thd Qdﬂahctn){‘@'vﬁh d%&%'éts‘é when

e existing antenna i nputs.
the defeefidipgblpherdH Ry 6Ny sibjectainyitina &umjiubsemcml vérenthe detastlon

wel | n the detectio ol r an
polymer6l2a bl PidsriEesd T gerpl o erree GHARE R4 howmdn FIg 64
andthltbﬁgé}fa%@egr%emg@ﬁ&@ﬁtﬂmﬁmcs of the det ecti on pol ynmer
be 1 nductive, voltage, resistance, and conductive

004 %’ e d ertclart%h Cﬁ@aﬁﬁéfand[ﬁ%%%& bJ he &s& B il oFherest

ange 1n | nput charactefistics
(CBRHaitidglais dr Wipers) avilll esuse tHeamseehaeagton m:hhte detegsiongiofypmey 612,

reacts to h change .i n t t
616 apdythe Fyeé]@grlll 2 F ted BES %rerE%(fi rllgo%yéac erna F?(rggvg{ 1s§?%1§kd to
the de?c"étdr QArdt198 S i1PiR8 kmbbdinedt ¢t ®Redciop Dard el bbxﬁﬁltﬁﬁa powkr source,
place. In turn, the smartcard reader
the evionftoan be getecteching reachonse ﬂterfieéficb‘ﬂlaf"ﬂd@%é L6 ghgrovided alarge
enough nsggt o 8lef trrtc§13ﬁ' rtﬁég%u?rﬂfﬂﬁtqp&dnage%éa@ﬁl@ﬂ BRtHeQRicE chbﬁzor

rocessin stemfor a valid onse. [00
or IC Red. Efrhelrdﬂge navidustembeliBentsdd demdnbBte hp ag@lame@fcaa ﬂ?e

of , det.ect
arrangEq G THOHS DEIBPHOEOD A A Gy RO HEdha iR/ TR | > this
enbodlnent t he detection and co duct] ol
(00474 Rserting név: ér KW gl e ool of dupcret BNV AFrBRPfacon Tor a
sensor f% Silé)\%lg h?ﬁ %&Soﬂ%%ﬁtﬁdeﬁ{ongﬂtg Ho%ﬂh@ delyneRs da e SoMbinb@se

a conductive polyner 608 and the
conjuﬁ(tthiery, m clagered mannei bl g cxetiodimentithe dryéctian pelymer is not mixed

prOS|ve detect SItIV
with i Barpetir et a1 G OB st B SRR BT BB o il Eier the
conductive layer is dried or cured.
[0048] When the detection polymer 612 is exposed to the particulates or vapors of
interest, a change in the detection polymer 612 allows the conductive polymer 608 and
nanotechnology layer 704 to read that change. This reading is based on changes of

resistance, capacitance, magnetic coupling or inductive coupling that can occur when the

detection polymer 612 is contaminated with a specific item of interest such as a particular

11



10

15

20

25

30

FIG 6A and the exposed detection polynmer 616 is shown
in FIG 6B. In this exanple, the detection polyner
WO 19/085884 changes the state of the conductive POI/YR®08/064158
608 by decreasing or increasing the conductivity of
the conductive polyner 608. [0045] In this enbodi nent,
explobikEmARAEG] (hpofbR! 4 ARMNaP maRHWE&MPoent C&rhq‘d&iﬁﬂléhecomponent or
pol ymer 608 "and the detection polyner 612 is a known
biologipal cenfemingtien.di ng a known val ue of conductivity
measured in ohns/cn2. The di stance between the
[0049¢ o Nichikcdi gnadispadrydaid fbﬁt’drdid?.ll ia® MrlCrandoe hmmgfsjrsltenh rihie@sesss
resultlngvln an oHn1c vggue | ncrease, or
can ogeyp By fedl; tng Yyheh th defectioadedicqisene i lfwelfp@atqscm BN RO
suppl@ 3121n thd st 8f £ 4RrRateip l’ibettilan@t W& BEcus HASIARE Mitid) Whi ch
he detection polymer 612, 616 is designed to respond.
commmecagma]phaé«r with g smatiearéreadéts shown in FIG 6A and the
| arger di stance 620 is shown in FIG 6B. [0046] As the
[00504i Et'IérEtsﬁiartC‘aidi cbadél&ah $e g portatdeludinok dnanbit é&dmbyntédia aysemnanent

any item (| nt R arti.cul at
o sy bt Bl S G5k oo ol LA P REY S e more
than d?€ |sé’l€&fveﬁlls%ns1@\3e6p(ﬁ‘ﬁﬂertabﬁh&l\ﬁﬁ Atbabdde tRel dT@FralRnehPthetwould

or set for reading when external power is applied to
allowtfprethel detectionrof swltipla sgcificitemg of Bygsedi fbnelegtical chnge senser

Woul(g%{ %}é}%‘lgzgéd {6 gl[;l% @g@io 1e%r&d8 pﬁ Eacgcﬁpé&ﬁc Jl{f‘rﬁeretg afibwannbe

nce e ect| n- pol ymer 612, 616
identifiagtioprof hiedperific itan géintarenn gat ehadgectal el ectri cal
properties such that it can be neasured by the

[0051qn Ctﬁtﬁarﬁhgzﬁ@aﬁl QEvieés subh &lidey fIbrednd call 9hM@E Y lso have thls
nmbodi ments to denDnstrate how t he pol yners can

condt@tlveap@meramhwbtor@sw dstectierpoisiamsed 1@@1@8 dhe amllca&l?wféhe
polyn%rrTs0 ggﬁgirne(? lei{l@lgle? mb20%f b l%@IeﬁrsEﬁ% ot g jelhl %n ?nualll%le

ayered polyner con I on
methcsismmrpoilﬁnahmmtecﬂ'hﬂcsumgmspmyemt:thdé,rmmrrgas}es—cnaimgt he

. ..pol rs.can i.ned.co tlvel er
printg HUPT Sl FGE o BHREHDE RER R BR Pt Bt B shFP o
spray%ﬁ%ly"t‘he’@ﬂiyﬂ%rttb tHeharfecevidahbstve. | ayer as in the

enbodi nents of FIGs. 6A and 6B, but is applied after

[0052i| EgDeg&@igH ?Blé/}ﬁ%ré efilé/ ﬁel?fxlngrf gﬁdt ol Qfrefilty ﬁgulalglg %&]tecm Shrticular

etection poly I's exposed to
item crfambtesw Irhdsyea)uwr inviagovapoobr parti@date sensiag cphhrn@es ﬂnrqsm:t

quencglg-t@ %%g{i/égﬁ%ch y :Irgﬁré?teél 89} Cond@)‘:ﬂ) Vﬁux? %H?sﬁﬁcatlons

of sen-EﬁigS)vdlﬁcﬁﬂlblﬂlﬁe CheliRel Biddogicd) aRgigtionfand Espldtias (EBRE). The
capaci t ance, magnetic coupling or .i nductive cp K g
§t§nces ary, as

molequig foranip #cthe clgiaeal PrRPeRiSs derrethclpwsitipation ¢iy
well 58 AL gfl&g £ xfaEh QuRREE | FdrexhhfiR) @f nloMcBlae frmSliGbr AB1IP

a particularexplosive material conponent, a chem ca
polynmtlext detbcts GNFondnary Mmahenadlneaﬂarcfnrrmdnﬁnﬁwm pelymer that

detects RDX. These differing formulas cause the electrical properties, conductance or

resistance, of each formulation to typically be different.

[0053] Each detection polymer type is matched with a specific formulation of conductive
polymer and/or nanotechnology particulates, such that a electrical signature can be read
once it is exposed to the specific analyte that causes the positive chemical reaction in the
chemi-selective detection polymer. The value of the exposure information can be a value

indicative of the amount of exposure experienced. The characteristics of the MIP can be
12
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bi ol ogi cal contam nation. [0049] This signal is stored

and forwarded into an I C and/or hosting system This
wWEe@emess9Lan occur in real tine when the det ecPCDNS2008/064158

device is one that incorporates its own power supply

or in the case of a smartcard application it would

i it . ! . . L1

s oE SRS b M SRTTURMRL B BRARFMD s

functiop@feggaisereuni t or one that is nounted in a pernmanent or
sem - permanent |ocation. In this enbodi nent, the

[0054] €A @Gibe b IRai o Gid mBdific&@hs B Wi dsEtB¢ny¥ements can also
sel ectively sensitive polyner applied in_a bar code

be used.y¥s cample; mpmyerrabndimoends dispiss well powarerd oherdel Bt i on

inventigﬁ iJ0; G eBhiGo BRES 1i1[ngg%éﬁdec55§tldoge éng;eﬂfl&lsihto AlREngHhIE ggurté, cal
change sensor wou e connected to the nmultiple areas

handbagk, shaeshbapecthéd adothmigyhmts anddiehhdts wehponst dymipment, laptops,

.identification of the specific itemof .interest that
cookinggieneils 6 RO GSHP oS HEP N hss Rt S PEecr &t phdn
portabié%érrfsp B8R doulditRRafheddy inlosay hamen-transpoanitine.t The

pol ynmer applied to allow detection of itens

f.
above pmbediment deypibe app itk acpwactises ymastcardh bykather CaBrdimeat opyid

1meas§hh&ﬁﬁﬁ%wm% gior a layered scheme can be applied
using mul'tiple methods, as a pol yner/ nanotech ink,

oossip WA s RS P S e s SRR i somnecin
with s%eﬁﬁﬁ%k&gws&%d Rethoaedi isfieobe dxalypierstond sipnt ehis dgspription is
e po

yner to the surface or sugstrate %EOQQ%F

made qndy by wap af perypheangd nef & lisifsien s thescopepldhe fisclasre-y
avai l able to detect a particular itemof interest.
They coul d i nclude vapor or particul ate sensing
pol yners, florescent quenching polynmers, and/or
Mol ecul arly Inprinted Polyners (MP). Current
cl assifications of sensing would include Chemi cal,
Bi ol ogi cal, Radi ation and Expl osive (CBRE). The
nmol ecul ar fornmula and the electrical properties for
each classification of substances vary, as well as the
formul ati ons for each subcl ass. For exanple; the
nol ecul ar formula for a MP polynmer that detects TNT
wll vary fromthe nolecular fornula for the MP
pol ymer that detects RDX. These differing fornmul as
cause the electrical properties, conductance or
resi stance, of each forrmulation to typically be
different. [0053] Each detection polyner type is
mat ched with a specific formulation of conductive
pol ymer and/ or nanot echnol ogy particul ates, such that
a electrical signature can be read

13
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once it is exposed to the specific analyte that causes
the positive chemcal reaction in the chem -sel ective
waledenrisen pol ymer. The val ue of the exposure PCT/US2008/064158
i nformati on can be a value indicative of the anpunt of
exposure experienced. The characteristics of the MP
WHAT 3 Chasv@h fdrat the resistance (or sone ot her
elrectricallTy readabl e characteristic) changes as a
function of exposure. [0054] A nunber of varjations
and nobi fi chdeteeter erd foneccarding spesire roadioneat itegegh the
. Used. For exanple, many enbodi nents discuss
damﬂﬁgéggggggSnartcard or card. The invention is not neant
to be smediaymi t ed and coul d be enbedded i nto autonobil e

parts, handbags, shoes, belt ot.her cl ot hin hat s

G e R S SpRae SHogRirp HEpRIAIP Ry e Megdiepi
embeddb@ iStht ete&6 dar@hones, inventory, shipping boxes and

contai ners, or any other portable itens. Enbodi nents

coul d dROVETHS@HER Bl ndectiyaly crRUMEeNeraYHBache deieqiereRd The

above j ' | t ‘o circuit i

ey £ SR R BREE e Hehld, BpGeRL et aR R i
wirelewdly teadabdd;aod s. [ 0055] While the principles of the

di scl osure . been describ bove 4 .conn i
W SpBREA N SR SEbosk  BE RS I S e
electrdnli€@rduit ch dee@ oM matesial hidircactbdscri ption is made only
by way of exanple and not as limtation on the scope
of the_disclosure, WHAT IS CLAIMED IS: L A .detector
card for r e?k‘?r‘éﬁ‘?@r & &UF%‘”{IIB? SRPISPIE D e ‘%H:l %tflg?fe,ﬂ as
recited MEIAR! 1 Whefeit @I Bzt iaDebmisBERAbRculadly MireidFpdigher(s).
sendi ng exposure information, wherein the antenna iIs
enbedded in_the detector card; a power source that

i nduct3-vel yrheglghcts carddoiggeqriing cxprsursde ghelism aldpigrestas
oS B4R e s 1

material that reacts when exposed to the item of
i nterebt, Werdstastar kerddbruseqrding expasprelip theciim efdniseast 35

. th terial .h P
et Q50 Bl PR Bl LR BRI A
conduttihgCpodyrier{s). wherein the material conprises nolecularly

i mprinted polymer(s). 3. The detector card for
recor dé.n 9 emocf'egerc‘?ortcgrdt orerelcgr {r?g%gpésﬂ}e (r)%l"?et ite®T of interest as

recited in claim 1, wherein the material comprises a plurality of layers conjunctively formed

with detection polymer(s) and conductive polymer(s).

6. The detector card for recording exposure to the item of interest as
recited in claim 1, wherein the material comprises a plurality of layers of an amalgamated

polymer formed with a detection polymer(s) and a conductive polymer(s).

7. The detector card for recording exposure to the item of interest as
recited in claim 1, wherein the material comprises a plurality of layers conjunctively formed

with a detection polymer(s), a conductive polymer and nanotechnology.

8. The detector card for recording exposure to the item of interest as

recited in claim 1, wherein the material comprises a plurality of layers of an amalgamated

14
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recited in claim1, wherein the material conprises
fluorescent quenching polyner(s). 4. The detector card
WO 200902580+ di ng exposure to the item of interesPCHES2008/064158

recited in claiml1, wherein the material is forned

with a detection polyner(s) and a conducting
polymBRIRTEY b dBtectl b D ccpBlctv: BOARARL Al Hnotpetmatosy
combibatiamher ein the material conprises a plurality of

| ayers conjunctively formed with detection polyner(s)

and cogductjve ( . I

Fecor dimg. claeRRiet T Rrerdtuind SFp IR U AT holeRlo
recited 1h didigi I)wherenhibe @iateriahis applieelrin ah irkofopn iteths needidl. ur al ity

of |l ayers of an amal gamated polyner fornmed with a

det ectj on I r(s) d a conductive | y.omer 7
The delGer oheldiRtat kp i Br G St P B/l hihperdres
recite®fn diAEl, @SrtheR SorhRedidgslsecfndhatefial that WR {seiienteRBosed to a
material conprises a plurality of |ayers conjunctively
seconq gemef infgresh whagein dhe qlestropis|coyrauit eamdetest  dhargeqndaaterial has
reacte©! YMer and nanot echnol ogy. 8. The detector card for
recordi ng exposure to the itemof interest as recited
inclaiml, wherein the material conprises a plurality
of | aykks oFheadetestraicerdifor iseigrding espospirsrtadlep ifgm pf igterest as
.. detection,pol r 0 t] Y, :
recited el YRRy, PRSI R rERRUYH b il STRGEL cBfound.
radiatio@ Cnidbr ag eeplpsiseire to the itemof interest as recited
in claiml, wherein the material is applied in an ink
formtg the_nedia, 10., The detector card for recordin
expos uf?e tgnfan tGefog Sprgros Ii’?{’%rﬁ’él&ex%%sufee& e A lgfééﬁslh?sg
recited in dlAlft 1N §he feIP kth @i of hedn B €6 AflerTodctioh & ndt RibIE RAhE tnaided
when exposed to a second itemof interest, wherein the
humagp¥ect ronic circuit can detect if the second material
has reacted. 11. The detector card for recording
exposuif t orfd\Gtdcid i for RESHBSlexpSsufLitheerh B teddsihs
1, wherein the material is reactive to a chemcal, a
recitedirodlan b vdergivthedeteetatitad isonvirelpsy/sarartagrdexpl osi ve. 12.
The detector card for recording exposure to the item
of int A{eSt']l'l?es(%eE&%rtc% tofreCorAlnT ekpostREh fhlitdn SF RlefesPhs
the matérial after reaction is not visible to the
recitediitpdlaled] , vdherein tgeletector card is a contact smartcard.

15.  The detector card for recording exposure to the item of interest as
recited in claim 1, further comprising a battery that aids the material in sensing the item of

interest.

16. A detection media for recording exposure to an item of interest, the
detection media comprising:

a media;

an antenna for sending exposure information;

a power source;

an electronic circuit embedded in the media, wherein the electronic circuit is

wirelessly readable; and

15
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13. The detector card for recordi ng exposure to the
itemof interest as recited in claiml, wherein the
wa@ledoenessp4 card is a wireless smartcard. 14. TheCT/US2008/064158

detector card for recordi ng exposure to the item of

interest as recited in claim1l, wherein the detector

card i $sssARdtd&dctsSMRh&AEsEd tolife itdD HRERA! Fherbiathi f OF

recording exposure to the itemof interest as recited
electromic eircuitrean detenmipsdthecssngor hes tegcted angltrelay gxpasure infogsatidne

material in sensing the itemof interest. 16. A

det ect {on i : ' [

ntoreir tRE Bicelln FEAATS B EHEORfre of uRlcd AThlect o
recitechint cdaimal 6f whersmrtble pgwanspase canpnsesna neil thenindactiyolyaouples

sogic?' an. electronic circuit enbedded in the nedia,
powen IR e SIGFOWE CBFWEt ronic circuit is wirel essly readabl e;

anda sensor that reacts when exposed to the item of

interess., vierRidtibihmedihdatreandiag exposudetto drritededfantoteseas
e s BROAAS heo e v B i g st
when ggﬁg&}%%e_tigﬂﬁ BEintdr@n of interest as recited in claim

16, wherein the power source conprises a coil that

I nductively couples power to the electronic circuit.

18. Th¥.detEetdetsstionmediaflorregasding grpaguisip sutea efgntersst as
recited @M 16 GI?ISI fhe Shis rq%%&?& 4 Bn&d @ngﬂl% Gor tHREE bPintdi&t.

sensor 1 ncludes a pol yner fhat transitions to

different state when exposed to the itemof interest.

19. Th2).detBetdetactioreniedia fonregazdiog dipnguieip deutem efgnierpst as

. ttem.of. intere as._recit [ ' '
reited BT 16, UpEHEbe Kb R i Pl R A Bl ifing
powertbtirsefdor. 20. The detection nmedia for recording
exposure to the itemof interest as recited in claim

16, wherein_the sensor .c rises a material .that..

ronct o2 t NBIRUEHEHEH PR (IR nG PR R Dt erootnterggas
recite @B Bfitnl BN WABEIAhE PEwera6Rice oEp@eP @ Shtiedy tat tdildstpeveo the

interest as recited in claim16, wherein the power

sensoour ce conprises a battery that couples power to the
22.  The detection media for recording exposure to the item of interest as

recited in claim 16, wherein the antenna is embedded in the media.

23. A method for detecting items of interest with a detection media, the
method including steps of:

sensing exposure to an item of interest to create exposure information;

storing the exposure information;

powering an electronic circuit of the detection media without a wired power

source; and

wirelessly reading the exposure information from the detection media.

24.  The method for detecting items of interest with the detection media as

recited in claim 23, wherein the storing step comprises a step of storing with a reactive

polymer.
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sensor. 22. The detection nedia for recordi ng exposure
to the itemof interest as recited in claiml6,
wob@pe23s94 he antenna i s enbedded in the nedi a. P@BUSM08/064158
met hod for detecting itens of interest with a
detection nedia, the nmethod including steps of:
sensing exposure to an itemof interest to create
exposwE i NfRMNBLIPLRr dSEAM F%mfs Re ikt SKh8he detection media as
i nformation; powering an electronic circuit of the
recitedfistciami 2Bnwherdinghetotieg stemeoniprises pieree! stasingowith eegironic
memovm relessly reading the exposure information fromthe
$&t ecti on nmedia. 24. The method for detecti ng itenms of
interest with the detection nedia as recited in claim
23, wha.ei hehmethdcbfo'r dgecsing ptems mf)irit@'efs “athsth@qbetc(ﬁion media as
Wi eact ive
recito A Hg PEERNE oA SEB G PCTHE UL PBE PG PR o
the deﬁa%nérﬁl%dl@d in claim23, wherein the storing step
conprises a step of storing with el ectroni C menory.

26. The nethod for detectjng |te

e wth
the detlctiBy %B‘?dafoégetF@E‘lgtl@@s 0 ?rgﬁt Pﬁ‘%@fle %ﬁ%ﬁl@fl fpedia as
i . K %E@%@Bﬁh& Wweblsr@f any power
recm# i&%ﬁnﬁ?@ glg%réféltq ?%%e%?rlgg {eﬁ 27. The@?r)gt ﬁod for detecti ng
itens of interest with the detection nedia as recite

i n cl a?8n 23Thevnethed for defectingriemsgf repst yebdhadeegtion P}edla as

rcitof Bln S Wipine BRI SRS s IR TR,

1nduct2\8:1y.V\:her ein the powering step conprises a step of
receiving ener gy inductively 29 The net hod for

det ect 'f}}? re?tg?cmo geete%lg ms Otf angreg %lﬁﬁhé 8&%&%51 Ik dia as

as rec ower |
recite® ﬁlmim Wﬂel‘éin&ﬁe powdrtgestapi dbglpﬁmragsyepf df@é‘ﬁe&mh@érte@}yfrom a

battery.
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