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SELECTI VE POLARI ZATI ON MATCHI NG FI LTER FOR
TRI GGERI NG AND MAXI M ZI NG 1 RAPI D DI ELECTROKI NESI S
RESPONSE BACKGROUND OF THE | NVENTI ON

This invention relates to the fields of dielectrokinesis (phoresis),

dielectric rel axation dg 85 s | t m imsr ]mgmmand, nor e
particularly, to a selectiv lﬁif(.zﬁi'?ﬂ PGl OF triggering

and maxi m zing the di | ' detection of

specific entities Ic materials via
detection of a force or repl eni shnent energy density of stored
el ectrical energy. The detection of the presence or

absence of specific entitiesy ics (mxtures of
various polynmers and with adﬁmmgwgﬂéﬁgam c/inorganic
materials oo |11 espeqtisifviiiohélaish f5he HRId orldliletRIHeSS (phoresis),

Vi si on-obstructing structures or signal's has uses 1 n Vvery diverse

appl i cati ons sudieletric felaxafion dydangty, elegtronic devisesend sfystpmsanhd,anare bor der
security; _(‘(l:l)ggt ransportatiqn _security . in gr e- boar di,ng pl anes,
trains and aut opemticniagly, to@selective polarizatiop metéhing flterfor tnggene Atiustry; (e)

| aw enforcenment;_  (f). m |4 . . erati ans,; |- J:f11 ng
protection; (h) %ﬁﬂz‘%e’%?{%eﬁuame%%egg%ﬁgiﬂ e dete(cg&ﬁgg@s? cgir%%gg{ﬁéesr ations,
etc. - consisting lof otganic i@ dindriadic Mateaks via AeeBlich énfofdettr ani mat e
speci es generate an external "electric field and gradi ents thereof.
For exanpl e, i nrdpleméshment energydensitylobgtprediclecticahenery.and peri pheral nervous
system neurons, the sensory systemcells, the skeletal nuscul ar
system as well as the cardiac conduction cells and cardi ac nuscle
systemcells all ope : | | ﬁﬁqo : |_a ]ﬁﬁi’ﬁ i on
phenonena occurring ggéggtg&%@e@(?%%%ée%?%g&ge uﬁsgsmﬁc eﬁ@d?‘%rreﬁ ranes,
whi ch ar e nat ur beihgs, plasticsiinsikturés of varionsyolyrmeis@and stith alditives) and other

organic/inorganic materials -- irrespective of the presence of intervening

vision-obstructing structures or EMI signals has uses in very diverse
applications such as: (a) fire fighting and rescue; (b) national border security;
(c) transportation security in pre-boarding planes, trains and automobiles; (d)
new and old construction industry; () law enforcement; (f) military
operations; {(g) anti-shoplifting protection; (h) other security and emergency

needs and operations, etc.

It is known that humans, animals and other animate species generate
an external electric field and gradients thereof. For example, in human
physiology, the central and peripheral nervous system neurons, the sensory
system cells, the skeletal muscular system, as well as the cardiac conduction
cells and cardiac muscle system cells all operate by a depolarization and
repolarization phenomena occurring across their respective cellular

membranes, which are naturally in a dielectric polarization state.
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The trans-nmlir?gayon currents and potentials utilizing Na[err], K [err]

ions, etc., all work to establish a resting potential across the cell

meprbr anes that can be characterized as a i gh state of polarization. The
I on concentration (noles/cnferr]) within and surroundi ng the unnyelinated
cell axon establish the resting potential. The fluids thenselves are
neutral . What keeps the ions on the nmenbrane is their attraction for each
ther across the nenbrFThetrans-mempramel éort cusfentstand potentisls sitilimiag N 4 K| i ons

tend to diffuse ipnto the cell since . their, concentration outside is higher.
Both the K[lerr] al8s t‘[-e‘ﬂf Yok torestablish 3 resting pot e%ossttﬁscahwm%an%f t he

‘cell negatively egfée i TRARIRY .

- accunul ates on tﬂ@gtn% rea_n é{l,?l‘ ?%£%s141p§hg§£eloor@§ | ncef{(g{ésmg !3}0 %ﬂ%&?ﬂt for
nore ions to diff es/ém’) wiftin kiid sutfbuh@inBANCwRHylvaRd 2ER akGPEstalish ey t he
positive charge already present. Equilibriumis reached when the tendency

to diffuse becauseestitig pdtentiabnThefluids themselvepateancutral. Byhattkeeps the ionsoal

pot enti al differe&ge acl;oss.t e rrerrbrg&e. Tpeﬂgeréeat er .the gqoncentration
difference, the gihezleombrangis thaipatiracionpr each otfier acrossthe membrant iy r ane. The
resting potenti al -h | | :he
botent ral (v v [ aBbrBatuml pRlceth tiY O Bnd R alffie et the 1St Toed
Vol t age( pot ent i al gonderdfation@ytside is higher. Both the K*' and CI”' diffusion tend to charge

ze a where Co and Ci are ion cohcentrations_inside and outside, k
i s the Bol t zmann Weirierior of the call npgatively and tgsxiesior pkthe gelf posiieelynAsge on
the el ectron and st ectr n the ion.
The nerve and con el%cgﬁ?ﬁnighﬁ%s%ég}}é@%%é@%ehg%ggﬁgépg&@%?ac, and
nuscul ar acti on pEffdild fot fofdidns LPEHERNE K iGBRASASEH MéRe sRWhidaft eshelléd

sequential periodic pulses ( vvaveasﬁear esulting in first rapid depolarization
and, by the positive charge dy present. Equilibrium is reached when the
tendency to diffuse because of the concentration is balanced by the electrical
potential difference across the membrane. The greater the concentration
difference, the greater the potential difference across the membrane. The

resting potential can be calculated by the Nernst Equation, wherein the

o kT Co
VoItage@otentqu)—Z.30 - log G

potential (V)=Vlnside'V0uuide such that:
where Co and Ci are ion concentrations inside and outside, k is the Boltzmann
constant, T is absolute temperature, e is the charge on the electron and z is the

valence (number of electron charges) on the ion.

The nerve and conduction impulses, as well as the sensory, cardiac,
and muscular action potentials and subsequent responses are manifested via
sequential periodic pulses (waves) resulting in first rapid depolarization and,
shortly after, rapid repolarization to reestablish the rest state, namely, the

original polarization state of the membrane. The transverse membrane ion

This Sheet Has Been Rep
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shortly afgp, Ld repolarization to reestablish the rest p&piRegdIgse! V.
the origi n‘g ”léﬁri zation state of the nenbrane. The transverse nenbrane

i on 3 currents produce a
di pol e charge that noves along the cell penbrane. The greater the stinulus
the nore the pul ses that are produced al ong the nenbrane. The

action potentials are related to the ratio of the respective ion
concentrations inside and outside the different types of nmenbranes. The
resul tant pol ar icaerents prasluee 8 dipold chargel thatdneves iatomgitbe:cglbmembraneadha hi gh
degree of spatial non-unifqormty and can be characterized as a bound

di pol ar charge M‘?’i%?‘i%ﬁ“bg’l"t@’ﬁ%‘w wsdhatare producrdAlONg BE ¢ he human

generated el ect%&n rhﬁ‘cl,d can be found in R A Rhodes, Human Physi ol ogy,
Har court Brace Javanovich (1992) and D.C. G anocoli, Physics Principles
with Applications, Prentice Hall (1980), the teachings of which are hereby
I ncorporated by reference. Alternatively, the external electric
field and gradi ents tThemetién petentiads arepelated tb the ratip ofthe respectivelione vi a

static electrification,for, use vg'th_i ngnijyate targets such as pl astics,
metal s, water, &pReentrationsinside i %ﬂflﬂ&ﬁé{‘rﬁéﬁﬁ%m gEC‘{LII@aB%S‘ e to detect
the external el ?&Rﬂéﬁjoh&iﬂﬁ&i‘&e&ﬁéﬂ'i%‘fﬁ&i %ﬁ&?{mﬂﬁh hQse!r h%%’lﬁg?eﬁe%@
natural |y by an animate species or | nduced by an”external sour€e, on an

entity specifi cspatiul fion-hiforanitycaridah be chirectafzsdisadsnud dipplarvhlige t hi s
detection at great distances and through obstructions. It has been
di scover ed t hat distributioatpatiemo i\ desailadodisaussion of thg humangeneretedelechtnl ari zat i on

matching filter 4 pn accordange Mt B, t he ese i.nyentd.on i N,CcONjunction
with the princi S‘F@scan eéﬁ‘é‘f ! %‘pﬁ*&?@f@?‘”’“”?”ys’o "gb"é?f&%???ﬁ% resis
describes the fosmaovieR 1982y akEDIC GiaRdcolS PR QPriciplBs With dpplimidhs,al
matter that is dielectric polarization charged via i'nduction by

Prentice Hall (1980), the teachings of which are hereby incorporated by

reference.

Alternatively, the external electric field and gradients thereof can be
supplied by an external source via static electrification for use with inanimate

targets such as plastics, metals, water, etc.

It would be advantageous to be able to detect fhe external electric field
and gradients thereof, either generated naturally by an animate species or
induced by an external source, on an entity specific basis. It would further be
advantageous to enable this detection at great distances and through
obstructions. It has been discovered that such detection is possible using the
selective polarization matching filter in accordance with the present invention

in conjunction with the principles of dielectrophoresis.

Dielectrophoresis describes the force upon and mechanical behavior of
initially neutral matter that is dielectric polarization charged via induction by
external spatially non-uniformity electric fields. The severity of the spatial
non-uniformity of the electric field is measured by the spatial gradient (spatial
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extef nal spfcd gdidsyenon-uniformty electric fields. The Severiﬂﬂ'ﬂ%@m@ﬂﬁ%
spat/ial non-uniformty of the electric field is nmeasured by the spatial -

gradi ent (spati al 4 rate
of jchange) of the electric field. A fundamental operating principle of the
di el ectrophoresis effect is that the force (or torque) in air generated at
a;’poi nt and space in tinme always points (or seeks to point) in the sane
diirection, mainly toward the maxi num gradi ent (non-uniformty) of the

|pcal electric fiatsf changed o themlectns fieldgr fundamentyl aperiting principld aftthons ( DC

i el 6t 11 ¢ pr operiFlgeroporests éedt iriR e fiste G iR 3 4 BMRHR AU Paie
‘depends di stinctipmgl | ' ' Pzl ity of
ChoCear oundi ng. a8 spacd B HME B3 pith¥Tof AEoTRf) I dhe BinCltrgarighy | 1Y OF

matter and nonl i maainlytowanhithe meaximeant gradientihére aniforgieiyof the.loddekcgigpendance
Is via the d ausifg‘ﬁ-l\/bgsotti function, wel|l-known frompolarizibility
studies in solid feldirdspepdent of sign &+ onir)and timeoyamistions DG or AE) afgleetrical

nonl i nearly upon ' electric field.produced by the target.
The di el ect rophorﬁeégﬂfssév? g?éeg?%gdp%ﬁgg S‘HB%‘?‘*W&“%‘H&%‘QW ¢ BIRPETSSof t he

square (second power) of the target's local electric field distribution at
a point in space and tine where a detector is |ocated. The spati al
gradi ent of the squar eThefdielnetrdphordsiscforeetmagnitidedepends distirtivelg by t he

di el ectrophoresis farce, produce y the'ipduced pol arizatjon charge on the
detector. This cdi ‘ﬁ?ﬂrb'?ﬂﬂ"ggﬁ‘? %ﬁgg%quﬂkﬁ@fg@ fwrrpmnding madiwn the 1,
magni t ude both ag; aja . L1 ' ' di st ance
from the target) angHE oAl Beaialy bl ikl abbitithel Jpbdtne O

angul ar posi ti on)neutraldnatter's géometiy.0Thieldepdidancefis ¢ialthe €lausReiMGEsotti
polarizibility. The force's detection S|ﬂnature is a unique pattern of the

target's spatial Topctignewell-known drom pelarizibility: studies in solid staeiphystts. Wheh t he

det ect | | ' ' i.nt t t di ' f.the | I

maxi mum of ¢ ne. g PR S RNCE dopehas Bt Hpon 15 1ich] SPaf f1esar s on.of

di el ect rophor esi fiekl grodadediby!the targét! Tht BfeldcHbpRdRA ﬁrc@&&:@ﬁdf&%ﬁflﬁé ic | aws
I e

(Maxwel | 's equations). ere are five known nodés o ectric
pol ari zati on. Thégatial geadient of the square (seconstpaweryef tho targetisdoaal eleetric fichl

distribution ab O%sﬁlil;h%o%ta? 8] pgﬂﬁ Iine épalceS and time where a detector is located. The
spatial gradient of the square of the local ¢electric field is measured by the

dielectrophoresis force produced by the induced polarization charge on the
detector. This constant-direction-seeking force is highly variable in
magnitude both as a function of angular position (at fixed radial distance from
the target) and as a function of the radial position (at a fixed angular position)
and as a function of the “effective” medium polarizibility. The force's
detection signature is a unique pattern of the target's spatial gradient of the
local electric field squared, with the detector always pointing (seeking to
point) out the direction of the Jocal maximum of the gradient pattern. All
experimental results and equations of dielectrophoreéis are consistent with the

fundamental electromagnetic laws (Maxwell’s equations).

There are five known modes of dielectric polarization. These include:

electronic polarization, where electron distribution about the atom nuclei is
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slightly distorted due to the i nposed external electric field; atomc

pol ari zati on, where the atom s distribution within initially neutral matter
is slightly distorted due to the inposediexternal electric field; nomadic
pol ari zation, where in very specific polyners, etc., highly delocalized

el ectron or proton distribution is highly distorted over several nol ecul ar
repeat units due to the inposed external electric field; rotational

pol ari zati on ( dlightlydistertechduedaiths irappsed extopmal elegtric fighk atomic pol es (H20, NO,
HF d I ent abl.e. d " W (2OH . Ol o ON - h

1 bxibly on moi BoTEEeAWherBdps Sotts HSFRbaeR within pidally peatetaaiieh s o
external el ect I uifprlyidloid dueiBAheiyRised bltermbi Ectfie MRl Rbfiadind 1 1t €1 f aci al

(space charge) p i zat1 on, where i'nhonobgeneous dielectric interfaces
accumul at e char pelarizationcwherdir very spedifie polymessyetd., higldy delocalized electron
conductivities. Wth the interfacial polarization, the resulting, space
char ge accunul apewroton digtribution ishighly distarted oyersevam g@iecalag feneakunitge

external electric figl ' [o terd ot ' . (A The
first three mod S t8ftﬁ%if"§#ge5%€ F 'ngﬁ%ggﬁ b3 Z{elicgﬁ&a%neﬁcﬁ 5%%‘?@?&’61@8%%1%‘ and g
nomadi ¢, are NDhR&GitatEnal)wHErR pRARGheHE dipBled (1,00 HF) aisd éridntdtgoUs| Yy as
soon as the external eléctric field is inposed and contribute to the

di el ectri ¢ conspendantgiolargrovpst(€PHatClatCN D hyng flexiblyenomelecylesiir ar ed and

ti ). The last t I i zat | de tati I ,nterfacial,
OB T bl BB A SR RS o A AN A D 1 8 e
Lime with char agiaidieistie il EnsARAL AR frckRANABES iy pbliripRthease) he

hi gh frequency (ric response constant toward the di el ectric constant
at zero frequenwhere iiesogehesusadielectst imterfaves accumilatercharge saraietssduedat r ol t he

dielectric and nechani ca esponse of .g . materjal .. ) The, nodes of
pol ari zati on andificHBg 8 ﬁ;fﬁF@‘éP ?W@%Y’F?%u\ﬁfth?‘q igterfagial polarization, fhe

resulting space charge accumulated to neutralize the interface charges distorts

r—

the external electric field with characteristic time constants.

The first three modes of dielectric polarization, electronic, atomic and
nomadic, are molecular in distance scale and occur “instantaneously” as soon
as the external electric field is imposed and contribute to the dielectric
constant of the material at very high frequencies (infrared and optical). The
last two polarization modes, rotétional and interfacial, are molecular and
macroscopic in distance scale and appear dynamically over time with
characteristic time constants to change (usually increase) the high frequency
dielectric response constant toward the dielectric constant at zero frequency.
These characteristic material time constants control the dielectric and

mechanical response of a material.

The modes of polarization and their dynamics in coﬁtributing to the
time evolution of dielectric constants are discussed in various publications,
such as H.A. Pohl, Dielectrophoresis, Cambridge University Press (1978); R.
Schiller Electrons in Dielectric Media, C. Ferradini, J. Gerin (eds.), CRC
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ti evol utj Bmzhgil electric constants are discussed in vari p&pnsesnrage
pubfi cati on{g,%rbsuc § as H A Pohl, Dielectrophoresis, Canbridge University

Pregss (1978); R Schiller Electrons in Dielectric Media, C. Ferradini, J.
Gefin (eds.), CRC 6 6 Press
91), and R Schiller, Macroscopic Friction and Dielectric Relaxation,

| EEE Transactions on Electrical Insulation, 24, 199 (1989), the well-known
t eachi ngs of which are hereby incorporated by reference.

SUMVARY OF THE | Ryssi(199Y), and R. Schiller Mrareseapici Frictioniand Dieleatries to a

sel ective polari i on matchi filter forned. of conposjti tter
lusing initially ﬁé Aaen, 1§ ‘Er'lir} Sagons OR scﬁagaliﬁlpug@&&& E%ilggzi?ﬁ)ctﬂ?epl i cate
of an entity to d | 1 | | ' e filter is
an essential el e%}lﬂ&#ﬁtﬁ%{%ﬂ i°§3ﬁ%n aﬁ?ggﬁ%ﬁaﬁ@%ﬁ&gszgff re?gée? mechani cal
torque and energy repleni shnment nodes using diel ectrokinesis (phoresis)

nmet hods to detect entities. This filtering action applies to a
practically limtless range of dEVEYLA k. NS an entity of

i nterest target. The tection materials jnclud for .exanple,,.

nano- st ruct ured hurraanEPEFFFW |ygan ﬁ‘g‘ﬁfﬁ? tpnﬁetl'chi}'e Hﬂf?&ﬁbﬁf‘&é‘?@&ﬁ,ﬁhﬂ
nano-struct ured dERloféEmbliftony Finsd Ly B ' LiRfskd

specific plastic (m xtoure g? lpo!Fymerstﬁglﬁﬁhg1 c%]%lliﬁ%%@g@ p aslfdl;c g)rel{eect i on,
and the |ike. Thendkat dizlectric replitateof e entityeto e detenteat vis diedectiokinegibect i ve

pol arization filter functionally perforns_a spatial dielectric property
mat chi ng bet ween (Rhogesis) ﬂ?‘?rfl'i}FrﬁsﬁFGF%&?alzﬁlﬁln@tF%%mﬁ 2180 MeXRiZinge” t he

entities. The fi 8 p]l,?§ &%E B '

di el ectr oki nesi sk’%g‘t%gggl S °€#e}’§%rrené‘%§‘8’tg§5§@%| cafﬁh%tsté‘g‘tﬁgonl y those
entities matchi ngieldteokinesis (phoredis) aflwds € détectahtities. of t he pol ari zation
filter conponent. The dielectric signature includes both the dielectric

constant and dielectric |oss frequency spectra and all characteristic tine

constants controlling~th rizatiomn evol ution chani cs _in external
electric fields. _ ﬂlseﬁl%%g?gcéﬁaﬁp%s %’r?%ﬂ“@ﬁ%hﬁf? thnge cgfﬁgétenarjs
di el ectroki nesi sty détactédsin édfity of interest target. The detection materials include,

for example, nano-structured human keratin protein polymer for human

detection, nano-structured animal keratin protein polymer for animal
detection, specific plastic (mixture of polymers and additives) for plastic
detection, and the like. The dielectric replicate material comprising the
selective polarization filter functionally performs a spatial dielectric property
matching between the entity of interest and a locator device to locate the
entities. The filter enables the device to operate using the dielectrokinesis
(phoresis) phenomena to specifically detect only those entities matching the
dielectric response signature of the polarization filter component. The
dielectric signature includes both the dielectric constant and dielectric loss
frequency spectra and all characteristic time constants controlling the

polarization evolution/mechanics in external electric fields.
There are two primary elements for the dielectrokinesis entity location

detection device to operate. The first element is an external electric field and

spatial gradients thereof, and the second element is the selective dielectric
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det ect i onwabeosi4sgs7t 0 operate. The first elenment is an exter PLT/EGI98/0T489 C
field and spatial gradients thereof, and the second elenent is the
selective dielectric 7

pol ari zation matching filter of the preskent invention. As noted above, the
external electric field and gradi ents thereof can be provided by the entity
of interest itself as is the case when animate species are the entities of

i nt t to be detected. ALt tivel t he. ext: legtri i eld and
o L o St et AR of P tretiF SRR s SHSGhAE, et ="
electrificati orééf&net edclt%%aeg% ﬁélﬁ‘%n&’@?daﬁln'&aﬂ%@f@aﬂgﬁrh}lﬁﬁd 3{,&54},@;@@ ities of

I nterest to be e selective "pol ari zation tching

filter enbodi edntetest itself dsriy diei daserwhemaritmatesspecies artettie elstities of imerestto ce
itself as either a passive or active circuit conponent (no flow ng or

f1 owi ng cont i nisistestede tltegnativelys the externglelqctiefigh and gradientstheregfcan

pol ari zati on t chi filter e died i.n this i.nwention. be used with
conventional el &?PP@ cbycw ssoufc[gev& §tf‘€? é?c%lﬁﬁ%bqq%rlg,&gicﬁ%% S,
transistors, eliganimbhft enfifle®¥R"Re entRid8 bR{ntGBR!o BEbBRte@f the type of |ocator
device used to detect the presence or absence of a specific entity of a

predeterm ned type. : BRI EF DESCRI PTI ON OF THE DRAW NGS
O her advant ages and_obj ect.s of the, present inventjo i 1|. he described in
detail with refer eng'éhetsslepmée Belarizationymatehing §?§Fﬁ‘§§¢°£ﬁw Anvention

FIGURE 1 i i on. ofs [ L ' . .
pol ari zat : znangﬁgﬁgﬁ%éﬁpit%%gag@?g%%% 1ttsglf%%]éﬁl%err g ent %ﬁ?‘?%‘?&ﬁf '

FIGURE 2 is a %ﬁﬂﬁﬂﬁéﬂt@d Hovddg @t flowing totirfiots sldcEidicatenréispetivelg).i ve
polarization matching filter according to the present invention;
FIGURE 3 is a Jdnerlgetivs polatizationmatehing filten embadiedindhis ipvention pasche ve

used with conventional electronic components (resistors, capacitors, inductors,
transistors, etc.) in the overall operational design of the type of locator device

used to detect the presence or absence of a specific entity of a predetermined

type.

BRIEF DESCRIPTION OF THE DRAWINGS
Other advantages and objects of the present invention will be described

in detail with reference to the accompanying drawings, in which:

FIGURE 1 is a schematic illustration of a first embodiment selective

polarization matching filter according to the present invention;

FIGURE 2 is a schematic illustration of a second embodiment

selective polarization matching filter according to the present invention;

FIGURE 3 is a schematic illustration of a third embodiment selective

polarization matching filter according to the present invention; and
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pol ari zat iwo ogmgeni Nng filter according to the present i nvenggfisosifho
SUBSTI TUTE SHEET (RULE 26) '
FIGURE 4 illustrates an auxiliary attachment used in accordance with the
present invention. DETAI LED DES@RI PTI ON OF PREFERRED ENMBCDI-MENTS
The external electric field and gradients thereof of the target entity
defines a specific polarization pattern for the entity. In order to detect
the target entity electric field and gradients thereof, it is necessary to
inpart an opposi t e FEEREA-lIpsiratesanauxiliapnattachmentused i pesordance with as an
antenna or the _like. The selective polarization matching filter according
to the present “Fr%sﬁ?ﬁ‘ ﬁe"z‘@f‘\/es as a matching bridge between the detector
operator and the opposite polarized detector conponent to generate the
opposite polarization pattern. It has been discovered that

speci fic conbi nat i RETATLER DESERIPTION OF RREFERRED EMBODIMENTS hg

sel ective polarizati filter. FI lillustrates the filter according to
a first embodi ment oﬁ‘]? ??@erpﬁl\f‘ém‘??ﬁgg@d gradientsthereof af the t%fgﬁfcﬁmﬁ' ng

mat eri al s. Ass!i@fm' : | k.nC icate

di el ectric proper ys?rgl[){cal hﬁ ma!t‘ gzr’lgg?&éfé%%;%%g%t& a?’ggfd\?\nrﬁﬁﬁeﬁg% Glter body
14 formed of a fegeysmity elechicHieldaid/gradiets titeredt, Ras hecesaPPiodipatt 48l at es 16

di sposed enclosing the replicate dielectric Ea:u:)perty matching material 12
are al so encapsePresiEeipelarization pattera on jgsigtectog element puchsisanantenga ar the

ferably f i ff | ek . .
DTyl ontthi | o- Dttty il Ba ik il Mhoording s bR PreBtit ol at es 16
?L e lcoll:pl ed Wi tiveftionl sefles6s 4 inafthirgtiige BOtweed theo RGNV fRratbtindiRds 18 or
e | Ke. . |

opposite polarized detector component to generate the opposite polarization

pattern.

1t has been discovered that specific combinations of materials provide
the desired effects of the selective polarization filter. FIGURE 1 illustrates the
filter according to a first embodiment of the invention for non-electrically
conducting materials. As shown in FIGURE 1, the filter 10 includes a
replicate dielectric property matching material 12 encapsulated within a filter
body 14 formed of a polymer such as polyurethane. A pair of parallel plates
16 disposed enclosing the replicate dielectric property matching material 12
are also encapsulated in the filter housing 14. The plates 16 are preferably
formed of a different polymer such as acrylonitrile-butadiene-styrene (ABS).
In this arrangement, the plates 16 are coupled with metal electrical leads 20

via isocyanate glue pods 18 or the like.

The replicate dielectric property matching material 12 is selected in
accordance with the characteristics of the entity to be detected. That is, the
replicate property matching material contains identical dielectric properties,
time constants and related macroscopic friction coefficients to those of the

entity material to be detected. Examples of suitable replicate dielectric
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The repli oad os/q82€d ectric property matching material 12 is SRIRGI98H748H
accordance with the characteristics of the entity to be detected. That is,
the replicate property nmatching nmaterial contains identical dielectric _
properties, time constants and rel ated rfacroscopic friction coefficients to
those of the entity material to be detected. Exanples of suitable replicate
dielectric 9 property

mat ching materials jinclude n tru red h rati rotein. pol ynmer
for human det e&WW’HﬁWB‘“ﬁ@%ﬁ’L‘% i ?‘sﬁga%’ﬁe?n er for

ani mal det ect| ﬁ,ﬁ?ﬂp X es) for
pl astic detecti or?'rﬁa?at h [ Egééﬁdh’ %&ﬁﬂwﬁ%%ggﬁﬁexg%gw& in a
second enbodi mefot adifial détestion, specific plastitu(adiktage ofyplymet andadditives) for t he
structure is substantially simlar to that of the first enbodi nent. The

pl at es 16[ err] plasticidetection and thg'likehowever, are forned of netal such as
coppér, brass, alum numor steel. The net aI pl ates 16' are connected to the
electrical |eads 20° via sol der pods 18'. Exanpl es of suitabl e conducting
replicate property nigj :gbefa&nm@ﬂm'mi S ond BibERERL for eiRiriballyi | ver

pl ati num pall adi um and 1ron I'n a third enbodi nent, referrlngto
FIGURE 3, for nondstingtreplivatd materialdjshe istractoreyis substantiaby amlhrsqﬂmmf
replicate dielectric propert mat chi nglﬁmaterl al itself is uhjsl i zed as the

filter housing.thefrss gmpad | Engplates 16hia the filter 103doxeeven, arerfgrmed ehhe ¢ hird

enbodi nent of t h ngal éﬂ;% of the
replicate diel é%&?“&\éﬁg‘%%} %%tﬁawgnhnﬁn %agtlg%ll %é 3’%} I'ng therein a
cavity 34. AnOtd&ﬁﬁeddéﬁb&ﬁé élbﬁtri&aitleidseﬂo'aﬁsamhp@ﬁ 1#.r Exdinples psuftdblen t he
cavity 34. Exit ports 38 fromthe cavity 34 are forned in the filter

housi ng 32 and can@mnglradlmmoneraommngrrgatmlemczmdeafm eparapley galdy of
nmetal, coupl ed \gl th B ext ealp el e&t ron| c circuit connector and grounding
terminal s (not @ T, p lum an

In a third embodiment, referring to FIGURE 3, for non-electrically
conducting replicate materials, the replicate dielectric property matching
material itself is utilized as the filter housing. As shown in FIGURE 3, the
filter 30 according to the third embodiment of the invention includes a filter
housing 32 formed of the replicate dielectric property matching material and
defining therein a cavity 34. Another dielectric material 36 such as air is
disposed in the cavity 34. Exit ports 38 from the cavity 34 are formed in the
filter housing 32 and are filled with a conducting material 40, preferably of
metal, coupled with an external electronic circuit connector and grounding
terminals (not shown).

It has been discovered that the effects of the selective polarization
matching filter according to the invention can be enhanced with the
application of an auxiliary attachment 50. The auxiliary attachment 50
contains a solution of 2-propanol or a solid or liquid of 2-methyl-2-propanol
contained within a plastic housing 52 as shown in FIGURE 4. The attachment
50 includes a conducting bar 54 in contact with the propanol or 2-methyl-2-
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It has be | vered that the effects of the selective p@&w '

mat chi ng S‘P‘ngﬁig’ccordi ng to the invention can be enhanced w 86?&‘249&__
application of an auxiliary attachnent 50. The auxiliary attachnent 50
contains a solution of 2-propanol or ajigolid or liquid of

2- met hyl - 2- propanol contained within a plastic housing 52 as shown in

FI GURE 4. The attachnment 50 includes a conducting bar 54 in contact with

t he propanol or 2-nethyl-2- SUBSTI TUTE SHEET :
(RULE 26) propanol coupled with a wire lead 56 that extends to the extegior ofthepanol coupl ed

with a wire lead 56 that extends to the exterior of the housing 52. In
operation, the honsing 52r In eperation,ths auxitary atta WIS&QPGEﬂS’é(F tOOPHRR t he

filter accordi t ol | : Vi de- d effects.
The dielectr okﬁﬁ@éﬁ%@g’o&e@ S t&%@%ﬁ%%éﬁlgﬂlc%ﬁﬁ@;e&tgrggm&mﬁ e current
dielectric pol affeggti on matching filter disclosure of the invention in at

| east two net hodol ogies to enable the detection and | ocation of specific
entities of interest. The first nethodology utilizes the diel ectrophoresis

force directly. This.,is,usually .observed .via a torgue "act.j,on at_a

5t ance ot} on  aciHidedapesSGBReH LR ARt G bR il e it ,
exanpl e of thi gddplid fGlhdiaim h&ﬂa&gﬁﬁ&%&&a&m&m&m&ﬂ' ffedifndi ng

pat ent appl i cat%?on séeﬁ?lgllll ngnber 087 758, 548, t he di scl osurlen of which is
her eby i ncor ponwb askthndologiesite enable the detection drittlosatiomaf spedific entitigsyofi s wher e
a dielectric replicate of the material of interest to be detected is

provi ded with anfersst drhedirstanethedalegyrytiizes the dielectraphpregis force directirer eof by

external statica.el.ectrifi ' . ' L , e ri cal energy
repl eni shnent t Sd&Bﬁ‘P‘W@ﬁé’!&{s*é‘%g%‘aﬂgt%ﬁ?g@F& gﬁ%ﬁﬁ%ﬁﬂ’@%ﬁ ‘JI'c)%/ﬁl%at ching the

replicate refepRRne aRleddfied pHFBointbndline. CAPeaniple of this applieatidifis’ ef er ence
materi al and undergoes pol ari zation by the external electric field provided

by the static & ed in eomunenly owned, co-pending patent application serial number
08/758,248, the disclosure of which is hereby incorporated by reference.

The second methodology is where a dielectric replicate of the material
of interest to be detected is provided with an external electric field and spatial
gradients thereof by external static electrification. This allows a measurable
electrical energy replenishment to occur when a second material, dielectrically
matching the replicate reference material, comes within close proximity to the
reference material and undergoes polarization by the external electric field
provided by the static electrification.

While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiments, it is
to be understood that the invention is not to be limited to the disclosed
embodiments, but on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and scope of the

appended claims.

SUBSTITUTE SHEET (RULE 26)




VWi | e t hewonogMshéon has been described in connection wth RHCWUSSOMERsent |y
considered to be the nost practical and preferred enbodi nents, it is to be
understood that the invention is not to be limted to the.disclosed
enbodi ments, but on the contrary, is intlended to cover var S T
nodi fications and equi val ent arrangenents included w thin /ﬂ

scope of the appended cl ai ns. VWHAT IS CLAI VED | 'ﬁ”ﬂ“"’”ﬂﬂ?”m
A sel ective pol.ar] ' Iﬁ filter conprising: "a s ¥
filter housing irst material; a replicate
property matching teri : ' Q@ﬁﬁ Lhod n osaid filter
housi ng; and 5 A@jseléc;r%%glgiraﬁo s&ggﬁgﬁg?‘g{eﬁ/&ggﬁgamgel pl ates (16)

di sposed encapsul at ed Wiglfilief h6asisg forinké bf 5 Givstinfkgeridd; opposi te sides of said

replicate property matching material, 'said plates being formed of a second
material different fromageplicate properiumatching matpidal slisposgcbencaparated e

pol ari zati on matghi ng.fdlter generates an opposite polarization pattern
based on a pol ﬂ’ﬁ?ﬁﬁ%ﬂlﬁ%ﬁﬁ?‘gﬁfg’ﬁga t o- be-detected entity. 2. A
sel ective pol arization 'ftggbgtgﬂéjaﬂ aafer slhted disposed@nbapkulated t her
conprising a pair of grounding |eads {’50) di'sposed” coupl ed to said plates,
respectively, awithinsaidfilienhousingon epposité sidesodf saixl miplicate prophdy siatehing

3. A sel ective palarization mgtching filtey accoydi to claim.1

wherei n sai d f imaferialgsaid platesgsmgmfm ﬁs%%‘{ﬂé@ﬁéifg‘hg%ﬂ‘éﬁ%i sa;@i:{;t pol yner
di fferent fromdﬁxﬂi:ﬁalfi rst material, and‘said replicate property matching
material is a dielectric material. 4. A sel ective pol ari zation

matching filter according to claim3, wherein said first material is
pol yur et hane.

2. A selective polarization matching filter according to claim I,
further comprising a pair of grounding leads disposed coupled to said plates,

respectively, and extending to an exterior of said filter housing.

3. A selective polarization matching filter according to claim 1,
wherein said first material is a polymer, said second material is a polymer
different from said first material, and said replicate property matching material

is a dielectric material.

4, A selective polarization matching filter according to claim 3,

wherein said first material is polyurethane.

5. A selective polarization matching filter according to claim 4,

wherein said second material is acrylonitrile-butadiene-styrene.

6. A selective polarization matching filter according to claim 35,
wherein said replicate property matching material is selected in accordance

with dielectric polarization characteristics of a to-be-detected entity.

7. A selective polarization matching filter according to claim 6,
\ ’ -
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5. A Se%g:%)dﬁ 7pol arization matching filter according t%éf/ﬁéﬂﬂoﬁhw
al

wherein s second material is acrylonitrile-butadi ene-sty 6.

A sel ective polarization matching filter accordl n \merel n said

replicate property matching material is melected mgk“ \

dielectric polarization characteristics of the t oted efitity.

12 7. A sel ective pol ari zati on matching f| | ter according to

claim6, wherein said replicate property matching material conprises one of

nano- structur edvhminnaiﬂeepiicaﬂe mwpwlavimtplﬁhgmateﬁahmpﬁses oo¢ of rahoani mal
sel,ective

keratin protein ner bl end .
pol ari zati on ma tﬁﬁ”%f}}“maérke W@WW%@W 1% e cond

material is acr ene 9. A sel ective

pol ari zati on rraﬁ‘# 3; ??rér }ggdclg@gﬁ ng 'o claim 3, wherein said replicate
property matching materl al is selected in accordance with dielectric

pol ari zation characteristics of the to-be-detected entity. 10. A
sel ective pol ari zat Bon nﬂtsetﬁchgemlhnmnoamwldngmgltcmmmtg claitst,ei n sai d
replicate proper r.rat chin teri COIpr.i g of nano- structured
human keratin p g ‘EF%EH%‘ F’H&Hﬁ%%’“@ﬂ}%ﬁtﬁ?}%tl n protein

pol yner, or a pol yrrer bI end. A sel ective pol arization

mat ching filter according to claiml1, vvherel n said first nmaterial is a

pol ymer, said seconf. mat Aréetdcti\'/e;patmﬁnpnmaﬂclﬁm;ﬂltembmdhtgetomiaﬁmaty

matching material is a ucting matertal
d where?n sai iicate progperty matching material is selected in accordance

with dielectric polarization characteristics of a to-be-detected entity.

10. A selective polarization matching filter according to claim 9,
wherein said replicate property matching material comprises one of nano-
structured human keratin protein polymer, nano-structured animal keratin
protein polymer, or a polymer blend.

11. A selective polarization matching filter according to claim 1,
wherein said first material is a polymer, said second material is metal, and said

replicate property matching material is a conducting material.

12. A selective polarization matching filter according to claim 11,

wherein said first material is polyurethane.

13. A selective polarization matching filter according to claim 12,

wherein said second material is one of copper, brass, aluminum and steel.

14. A selective polarizatidn matching filter according to claim 13,
wherein said replicate property matching material is selected in accordance
with dielectric polarization characteristics of a to-be-detected entity.

15. A selective polarization matching filter according to claim 14,
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12. A selpayédgssool ari zation matching fil ter_according to claigm d7ge
wherein said first material is polyurethane. “‘\\m gﬁ ctive
pol ari zation matching filter according to claim &\“\m second
material is one of copper, brass, alunm dd3m and st c v " 14 A

sel ective polarization matching filter according to claim 13, wherein said
replicate property matching material is selected in accordance with

di el ectric polarization _ characteristics of the to-be-detected entity.

13 15. wherejn said replisats property matehingmateriahis one of gpldasidvardi ng t o
claim 14, wherein. sajd | roperty matching material is one of gold,
silver, platinu tlfj"c ngfﬁmngs}??@n 16. A sel ective pol ari zation

matching filter according to claiml1, wherein said replicate property
matching material is selected in accordance with dielectric polarization
characteristics of f6e tA-sstective palamizhtionmatching filter accortiing to claigel,ect i ve

pol ari zation matching filter according to claim16, wherein sa,d replicate
property mat chi r\é‘emﬁﬂ‘ﬁiéﬁp?%teé’mpewW%?‘P@E‘Fﬁﬁséaleﬁﬁmaw % protein
pol ymer or nano-Sht . ' Lol r o : 18. A
sel ective pol ar i“?g #gﬁ%ngggﬁﬁ%gmﬁ#%?&ggé%r@%ﬁ%%Fgﬁt"?ég@rnﬁni‘&' further
conprising an auxiliary attachnent containing one of 2-propanol or

2-met hyl - 2- propanol operatively cooperating with the filter. 19.
A sel ective pol ari z&Ti onArsglectivapplanization matohing Sltergiccording to claim 16, a

filter housing (N?ﬁ%%eu]; ga{ig?e%ligg.te %rorp%% itrxca?&?ngdrirlgtleggltirs io‘rsle bER ec{-gtyuctured

human keratin protein polymer or nano-structured animal keratin protein

polymer.

18. A selective polarization matching filter according to claim 16,
further comprising an auxiliary attachment containing one of 2-propanol or

2-methyl-2-propanol operatively cooperating with the filter.

19. A selective polarization matching filter comprising:

a filter housing formed of a replicate dielectric property matching
material, said filter housing defining a cavity therein having a pair of exit
ports;

a dielectric material disposed in said cavity, said dielectric
material being different from said replicate dielectric matching material; and

a pair of conducting inserts disposed in said exit ports,
respectively, said conducting inserts extending to an exterior of said filter

housing.

20. A selective polarization matching filter according to claim 19,

wherein said dielectric material disposed in said cavity is air.

21. A selective polarization matchihg- filter according to claim 19,

This Sheet Has Been Rey

L S

REPLACED




mat chyng mat %6?§,m§,ai d filter housing def| ni ng -a—cavi-ty—(34)-therejp

havi a pair of exit ports (38); rlal (36)

di spgsed in said cavity, said dielectric materi al ﬂwlﬁmmilﬂmﬁﬂiﬁf rom said

repljcate dielectric property matching matgrial; a pair

of donducting inserts (40) disposed in said eX|t ports, respectively, said

conducting inserts extending to an exterior of said filter housi ng, wher eby

the sel ective polarization matching filter generates an opposite

po}l[' ari zation patt efnﬂhéra;smpnemgan;aukxharyzaﬂaclunema:bnmnmpéneeoﬂbpﬂopanolet ected
ity. 20. A

sgl ective pol ari zZmehylapeopang! 9nerthy6€@ea¢rat%wztbthq fitsh 19, wherein said

d,ielectrlc mat eri al disposed in said cavity is air. 21. A

del ective polarization matching filter according to claim 19, further

conpri si ng an auxi | i apg. at AasevERé péléﬂiatibﬁ@ﬁa’tb}ﬂh@ﬁlt%nﬂﬁnsﬁrﬁ opanol or

2-met hyl - 2- propanol operatively cooperating with the filter. 22. A

sel ective pol ari z&ompasition eﬁmn@nalsmoeﬁgmdmrgmngemmmmlamuon
materials configur nerate an.opposite ri.zati attern based on
a pol ari zation patf g?”ﬁ’@%% ‘ﬁ@“@&f’ggﬂﬂng gﬂ'ge-deteﬂe entgrg A sel ective
pol ari zation matching filter according to claim22, wherein said
conposition of materials conprises a replicate property nmatching nmateri al
(12) selected in acco%l.ancasnidchvdpdhnzatmnmandhmﬁkatacwrdﬁtgabatdimmxt|cs of
the entity to be detected *A sel ective paolarization matching

filter according f epain, sd ngp‘?ﬁﬁté‘?fb‘?ﬁf“%t ig}s comprases @ireplicate nrapestyi al s furt her
conprises at | east, pien MHnalefiff deldted in accordance with dielectric polarization

characteristics of the entity to be detected.

24. A selective polarization matching filter according to claim 23,
wherein said composition of materials further comprises at least one dielectric

material.

25. A selective polarization matching filter according to claim 22,
wherein said composition of materials comprises acrylonitrile-butadiene-

styrene (ABS) disposed encapsulated in polyurethane.

26. A selective polarization matching filter according to claim 25,
wherein said composition of materials further comprises a replicate dielectric
property matching material disposed encapsulated in said polyurethane and
enclosed by said ABS.

27. A method of manufacturing a selective polarization matching
filter comprising assembling a composition of materials to generate an
opposite polarization pattern based on a polarization pattern of a to-be-
detected entity.

28. A method according to claim 27, wherein said assembling step
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mat eri al . wo 98/482625. A sel ective pol ari zat i ea—atching T Filt ter att‘t?é?*'dr ng
to claim 22, wherein said conposition of nmateri WM\\
acrylonitrile-butadi ene- styrene (ABS) di sposedmﬁmﬂm

pol yur et hane. 26. A sel ective pél ari zat lxoncnat chi ng filter

according to claim?25, wherein said conposition of materials further
conprises a replicate di eI ectric property mat chi ng material di sposed

St A O R
sel ected in accgy ewlaraé a[ih & fblatifatRAl cilaf@libiRl SRR atieptd B4 | CS of the
ec

entity to be de |na r|c mat er 1 al A net hod

according to cl abﬁa;@&ma\/die[semmﬂeﬂﬁssenbl i ng st ep furt her conpri ses
encapsul ating a pair of substantially parallel plates in the dielectric
material and enclosing the replicate property matching material with the

plates. 29. A method according to claim 28, wherein the assembling step
further comprises éncapsulating a pair of substantially parallel plates in the
dielectric material and enclosing the replicate property matching material with
the plates.
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