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60/413 908/ 60234, 556 5l o)a58 9003 A 62 X ptember 16, 2002, December 19,
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reference herein in the entirety.

~ STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

Not applicable.

REFERENCES TO SEQUENCE LISTING, TABLES OR COMPUTER PROGRAM
LISTING APPENDIX ON COMPACT DISK.

‘ th applicable.

FIELD OF THE INVENTION
- The present invention relates to electrostaticaily charged filter media and more
particularly to-an electrostatically charged media with an active agent incorporated

hereon, and a method of making the same,

3ACKGROUND OF THE INVENTION




Prior art filter methods include, for exanpl e,
mechanical filtration - a physical retention 0fg March 2007

particles larger than the pores of the filter nedia;
wettptnpst atic filtration -adhering parti Glc&fiplddsnossss

fibers in the filter without killing/deactivating t%e

particles; and filtration as taught and clained in

United States Patent 5,980,827 which issued to the

i nventor hereof on Novenber 9, 1999 and is entitled

"Disinfection O Air Using An |odine/Resin
t.has been determ ned that | oved

. Disinfectant. " | [ rove
Prioragt il PEROGsies for Piamples ReghaaigpLIiion - 2 physieahietemtion
when the product is incorporated to a nedia with a
of Pty e dan e g heilierragdis plgotrastatic itration —adhering
.mcroorganismtoxin to pass through a circuitous
partigles i &bers inghe filter withow killing/deactiviating the particiesy and fitration as
kill ed/ deactivated. One nmethod for providing a

taught andoakiiined i Undted Staies PitentsS(RE0BY7 svhith ivsiedes tHegsieator héteof
published U S. patent application nunber 20010045398

on Navembir % 1095Rrd seasddODishectioh OTX Ukifehh MlifdREa t i €l es
In A Three D nensional Mitrix Structure” the non-woven

DisinféBfaft? Rhad Beef ddicHnidel A ﬁﬁﬁnfegg%cgﬁhﬁ% r@ﬂéﬁﬁq%glfﬁecﬁ sina

resin, such as the one di'sc 0
thin medB3%he # ' } t) i gﬂ ed usjnag al,cohol, or
ey el Bf okl e RO RARET d e S E o BHRGLIBERT DB
. (e dhe filter pores so that the active agent
forcink Bt i8S oxin  po Ghdtn Guimis ek i The
. contents.af the 45 tent is incorporated by
microgr iR i 1 Frep el e Gpgnvier On mefid G pavidiba Pat ent
. .No. 6,346,125 teaches incorporating an agqueous
crrcutigs Tope és te §inploy a gemyovemmsdia. non- el ectrostatical ly
charged non-woven naterial. Specifically, the 125
patent |escribes a particular process for
i ncorporating an aqueous antimicrobial agent into a 2
l_In publishietlUA8VpAeXDagplication number 20010045398 entitled “Process For The
Immobilisation Of Particles In A Three Dimensional Matrix Structure” the non-woven
material s first produced and then an iodinated resin, such as the one disclosed in U.S.
- patent no. 5,639,452 (the ‘452 patent) is added using alcohol or a partial solvent with a
hig_h pulsation vacuum pump that opens the filter pores so that the active agent will go
thrpugh it (the “Triosyn” resin). The contents of the ‘452 patent is incorporated by

reference in its entirety herein.

_‘U_nitcd States Patent No. 6,346,125 teaches incorporating an aqueous antimicrobial agent -
nto a non-electrostatically charged non-woven material. Specifically, the ‘125 patent
lescribes a particnlar process for incorporating an équeous antimicrobial agent into a

2 .
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non-el ectrostatically charged non-woven. Howevefg March 2007
wi thout the electrostatic properties, the non-woven

wooeng/oersof greater thickness so that the mpEfRofgaRESM
has sufficient contact tinme with the antim cro{n@f}
agent for decontam nation. United States Patent No

5,952,092 teaches a non-woven fabric with chemcally
this gatent does_ not teach

_ ' . rticles. However,
non ek icd hirird Rny P DL PRrAtEE (e rleaFesiaraansris
the toRROVvat | on. N?nvvove . electrets and nethods of
TN EE oA g W@e@gﬁ’@wﬁ-‘ﬁ@'ﬂvaﬁ Birnirieorgaaisn has suffisient
exanpl e, United States Patent No. 5,409, 766 descri bes
contaCt Hpa Wb dbe ansipqrebial ageph fos decontamination.at e conposed of
monofi |l aments fornmed of a pol yner conposition capable
of dust collection over a prolonged time and in a hot
cand hum d condition. Also disclosed are processes for
Unitest Sefechatent Noi $95200900a0eties b abii-wevendabriekith @dmically hdios | ng
air masking material conposed of that nonwoven .
partidlesb Howevépthiz\patent doed fot RakHOIinRIh cRY @5 SR IART 0 Q}hin the
provide antimcrobial/antitoxin properties. Thus, the

presefl iffigvaigani sm toxin, while suspended w thin the
nonwoven fabric, is not.-sterilized or deacti vat ed.

Once the electrostatic properties of the nonwoven are

depl eted or the material is saturated, the
eased back into the

N ' ' oxin. may. be.re
onB G SEBR TG B e e e ooy iy o
n e used in facenasks, for exanple. Wth
examE et S5 BHRH: e, a0 o dresrbromRaamover bbaein apesbits
_ well known and represents a limtation that the
state Gopppsed of mnefilgnaents fornyadiod a polymeticopgmsitidin eapable bf @z
resides -in the fact that fromone norphol ogical
collecpn eferaprobmgerttime anddf a hothndmidebonditied, Addo diselodédars O
the next the differences
processes for producing this nonwoven fabric; as well as a filtering air masking material
composed of that nonwoven fabric. However, this prior art system does not provide
antimicrobial/antitoxin properties. Thus, the microorganism/toxin, while suspended
within the nonwoven fabric, is not sterilized or deactivated. Once the electrostatic
properties of the nonwoven are depleted or the material is saturated, the

microorganism/toxin may be released back into the atmosphere.

Electrostatically charged filters are known to be used in facemasks, for example. With
.:respegt to both, one of the problems of face seal is well known and represents a limitation
. that the industry has been trying to address. The problem resides in the fact that fiom one

morphological physical structure of a human being or structure to the next the différences

3
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generate such a wi de spectrum of geonetri cal 16 March 2007

deviations that it has been difficult to create a
waD0n2aa7st i ght seal . For a facemask the di fdiapiohifooksd

creating a seal occurs between the skin and the rrasi

for a range of face sizes and shapes. Various

di fferent technol ogi cal neans have been tried, for

LS| dhesi ve.seal s,. flat .and. w de eal s

gemang r egF@esﬁ%ﬂn@tgg%%?e%%%g%&ahﬁéﬁ‘?tr‘u PF%’/"%I@%& to

i ed.i,ts k Qn creati an _airtight seal,
creatly | B0 Firighy Seol ot e rerenbed ice i epatins ascalion¥b ual | y

forces air, in the gaps between seal and skin thus
"etWBiPﬁgfsiqfh@dtﬂvf‘eméﬁkrfqu rppgerof fase wirgsand shppes. asiony differenti c

filter of the present invention may be nade of a
technofngical mesins bavisbeeriried for@inapleusing ediesive beals it asbwids  t 0

mninze the pressure differential, thus preventing
seals ghd refilientmiaterintpehler khe dnduktrychag bridrind itsg@q® on biesittdgQp, |t
~_effectively makes the gasket used to create a closure
airtightstalgtewevérpthe prssuraditferefil feacaidd alus foRks fir infthd baps

filter having a | owpressure drop |iKe the

betwdzh el dnadskinithies HybissE theal FiBaNREh bEmOf
the active agent i n(é:orepor at edét%rzg%a%%ér@@%%ﬂ*g
Ridvehtidath ' ressure dr,o
B edi a | nc?%%géad%%gg Ebr?% (gn%?]géﬁlfe?tlta#??%‘?ﬁwooﬁ%?’atfﬂaé S‘fF—)EPA
irfidntzt B pridQNE f.he,pressure drg f. the present
fo mig nvtén CiPSR s&%ﬁcp 5@1 tﬁﬁﬁpéfvn%@p%ge% F‘E dhrpyelithe oy
he PA filter alone, The filter further includes
gaps. ?“ﬁ‘téﬁf’& ?"’Eﬁ"@l%’ffm%ﬂth“-‘sg L ysed tocueats aelesuse befucan dhauser a,
d s?or es. and, viruses. They are filtered out of the
and thg facemask opt of adhinfitexhaving @ low-pressuct drpp hike thh eleprastatmfilter
invention is self-sterilizing, meaning that not only
and haying $he added henefit ofithe aptiesmgeht ivarporatedrteregn, it  kills the
bacteria trapped on the filter. Therefore, the nedia
protects both the user and the

Other known prior art that teach the use of high pressure drop media includes the
mechanical ﬁljtration of the HEPA filter. However, the pressure drop of the present

" invention s approkimately 50% to 90 % lower than that of the HEPA filter alone. The
ﬁltgr further includes a material that kills on passage vegetative bacteria, spores, and
viruses. They are filtered oﬁt of the airstrqam and are killed. In addition, the present
invention is self-sterilizing, meaning that not only does it filter air passed there through, it

kills the bacteria trapped on the filter. Therefore, the media protects both the user and the

outside air,




outside air. 4 16 March 2007 G ven the shortcom ngs
of the prior art, it is advantageous to have amg march 2007
el ectret, which has inproved characteristics over .
known sol utions. The present innovation conprises a :
substrate that supports an active agent and is a
dielectric. SUVWARY OF THE | NVENTI ON Exanpl e
Givenitheoshamenmyingsedihet priop e ritie pdvantigeals 60 kaveat loptest, which has
probl ens of the prior art. Specifically there is
imppoead diechctesstids pvarknelivecblutshsaThe plekant olnavajed coowprisas\acn
- nedia that has active agents incorporated therein.
sub$inate tHanfupypaits Meacivelagent sndigpaldiecned. er adi cati ng
m croorgani sns and/or toxins nore efficiently than
prior art solutions and can also self-sterilize.
According to a first aspect of the present invention,

UMMEAR tect di | udi
S N O P ers an-active agent =
d di I t ) d
g PRSI e T Y Lo E B ol e RIohd frofhs o s PG ot
di el ect t
5o BrRuP R 5 meloR B SEhbiEl i i Seforivand
media including: . a first porous dielectric carrier, a

- haspptieg aggpts W@m&%ﬁ]tﬂl?rﬁ’@omé inqoxative nadia iy capably of esrdigating
dielectric carrier; an electrostatic charge across at
midrecaganisngymdiar mlmfm@r&le&idwntbftthmmgﬂ salutdnscandicgn also
carrier; a second porous dielectric carrier, a second
selfestdrilize. agent incorporated in said second porous
di eI ectric carrier; and an electrostatic charge across

41*15 EJ 2 fifst Es%(reét O?H‘LC p?éser?te}nven 1ce)1(1: %Here Psoprrgxl/ﬁe(fj a I?ro%chr |c
media including: a porous dielectric carrier; an active agent incorporated in said porous
dielectric carrier; and an electrostatic charge across at least a portion of said porous
dielectric carrier.

According to a second aspect of the invention, there provided a protective media including:
 a first porous dielecﬁ'ic carrier; a first active agent incorporated in said first porous
dielectric carrier; an electrostatic charge across at least a portion of said first poroué
dielectric can'ier;_‘a second porous dielectric carrier; a second active agent incorporated in
_ 'said second porous dielectric carrier; and an electrostatic charge across at least a portion

of said second porous dielectric carrier.

- According to a third aspect of the invention , there is provided a method of making a

non-woven material including; providing an extruder having an outlet; providing a

collecting web below the outlet of said extruder; providing a hot melt of extradable




According to a third aspect of the invention , there
is provided a nmethod of making a non-woven mat g5 hBlch 2007
i ncludi ng: providing an extruder having an outl et;
providing a collecting web bel ow the outlet of said
extruder, providing a hot nelt of extradable 5 16
March 2007 material; extruding said extrudable
material. with said.,extruder ta provide a flow of .

magegal Pigding g4t RS Baege i s P wouie § ow ofcooling
col |l ecting web; and providing a cloud of an active

extaylaghfibess to Jall taward;said callgetingsweb; and modding a clogd okay agtive agent
extruder so that said cloud envel ops the cooling

at & logasips adjpentesaidaiutletiof brid extader sg thiaf said qhoust enuieleps-the epoling
quasi -solid state so that said active agent settles

fibandhidodalddibes asawtilliisa quakicliquekdvas-solid sttt scethgeaid acttvie agant d
fibers on the collecting web form ng a nedia,

setif and ebllBgs imd iginfeptiéshbd Grspepedividl SR fivewasntthomlledtihg web
is provided a nethod of making a non- woven materi al

formB@latidpg: providing an extruder having an outlet;
providing a collecting web below the outlet of said
extruder, providing a reservoir of extrudable

- Acepiding to fourthagpaet efithegnecation, Sererispravitles amethed efimajingta non-

- said extruder to provide a flow of extruded fibers to
wo¥aal thaterimhinclidis gi podding e extragentebing an dutietproddinga eollettongd
of an active agent at a |location adjacent said flow

welbbelex thewdtd of sahbexsrude, providing Atederodipofbxadableangeriahe
fibers while said fibers are falling so that said
ext@@inig68ld SAAIILDIS HatdiBBwidNehi Tl tSpotitle h How T Stias Eiskrs
‘or entrapped wth said fibers on the collecting web
O e P AR il oSt SF LS il D BT
: i i | fidter ' [ .
adj gég{i%&d?l%gﬁotf e£ldey ﬁBQ—QEc?@gt said il eﬁ@e?chyg ﬂﬁ?&e@%ﬂ? said fibers

I've agent 1 ncorpor a_ er el n ate nmay
are BB ARG AESPLDShd Q! b0 b e

. with said fibers on the collecting web forming a media.

Embodiments of the present invention additiénally provide for methods of making the
~ electrostatically charged filter media having an active agent incorporated therein, The
substrate may be manufactured according to various methods; the active agent may be
incorporated according to various methods; and the electrostatic charge may be

Vprovided according to various methods, all of which are described herein or are known

in the art.

Because substantially less active agent is used for each filter costs are reduced while
maintaining effectiveness. Additionally, the enhanced electrostatic filter can provide

- added performance of the active agent and elc_ectrostatic properties.
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I ncor porated according to various nethods; and the
el ectrostatic charge maybe provi ded according {&March 2007
various nethods, all of which are described herein or

. aWwe 2kdfewa7s I N the art. Because substantially ﬂ&.ﬁﬁamm 53
uce '

active agent is used for each filter costs are’re
while maintaining effectiveness. Additionally, the
enhanced el ectrostatic filter can provide added
erfarmance of the active agent and el ectrostatic
ﬁ‘r"élﬁ)'&?‘é fodtlie ahoye aspeqispithe Brogsnt inyntion gdditiourd agpects, features and
PCT/ 1B2003/ 004553 1 In addition to the above aspects
Yivantages wilbbespme beites Hadegitnod adibireganhial thefoewing descaptionins
and 2 advantages will become better understood wth
goapestion wish thsacdopiplanyinghdrawinger i ption in 3 connection
W th the acconpanying drawi ngs. 4 5 BRI EF DESCRI PTI ON
OF THE DRAWNGS 6 Figure 1 depicts aspects of an
exenpl ary enbodi nent of the present invention in 7

BRIEB DESTREPTION'OF ITRIE BRAWINGS Presented herein. 8 9
Figures 2 and 3 depict exenplary enbodi nents of -

fgéelgfi B&¥tPhspE bdanChan gy eﬁﬂi&ﬁﬁlf:x?ltg?ﬁrg .Pg%?“dﬁli%‘éengj"giw e 4

cts an exenpl ary enbddi nent

rawyceﬁiﬂg@gkeﬁqﬁéstbr%&te&gmaﬁt i ve agent incor porated

eon.

Figures 2 and 3 depict exemplary embodiments of electrostatically charged substrates.

Figure 4 depicts an exemplary embodiment for providing a nonwoven media with an

active agent incorporated thereon.

DETAILED DESCRIPTION OF THE INVENTION

The following sections dcscﬂbe exe;nplafy embodiments of the present invention. It
should be apparent to those skilled in the art that the described embodiments of the
prcsént invention provided herein are il]ﬁstrative only aﬁd not limiting, having been

presented by way of example only. All features disclosed in this deééription may be

‘replaced by alternative features serving the same or similar purpose, unless éxpressly

stated otherwise. Therefore, numerous other embodiments of the modifications thereof

are contemplated as falling within the scope of the present invention as defined herein

and equivalents thereto.

LIBNY/4243498.1 .




14 DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 The
follow ng sections describe exenplary enbodi menjsnakch 2007
the present invention. It 16 should be apparent to

wo nogesii | led in the art that the descri begg
; , . T/IB2
enbodi nents of the 17 present invention pro%é‘g%m“ss

herein are illustrative only and not limting, having

been 18 presented by way of exanple only. All
Theérg%ltngres .disclgsed in this descr|£t| on may be 19

CERIRR Proyifes an.slectestatigally sharged Bltermediscnmprisinga or
sim|ar purpose, unless expressly 20 stated
Subsﬁt%‘é’f‘aﬁ%@m%ﬁﬂ@ﬁwmmmus ot her enbodi nents of
the nodifications thereof 21 are contenplated as
falling within the scope of the present invention as

defined herein 22 and equivalents thereto. 23 6

Filte M&hpy/ 4243498. i 16 March 2007 WD 2004/ 024278
PCT/ 1 B2003/ 004553 The present invention provides an

The fileeniedio 6f thé pregini Mvénfion BreRldéd (1} £5ubSRM gzl)gtﬁgﬁfvieﬁ dhg a

substrate with an active agent incorp herei n.
incorforatbEtherGnd (31 BF elbdds@lic ca of the present invention

includes (1) & substrate, ) an active agent

i ncorporated therein and (3) an electrostatic charge.

Substrate The substrate conprises any material having
dbﬁkﬁ eric properties or capable of being enhanced to
have diel ectric properties and which is capabl e of

ving an. active agent
The su%%tréte gompnses any mate?i having dielectric properties or capable of being
enhanced to have dielectric properties and which is capable of having an active agent

incorporated therein.

In a particular embodiment, the substrate may be a fiber based material having a fibrous
matrix structufe; it may be a sponge like material have an open cell matrix structure; it

may be flexible or inflexible; etc.

As stated above, in one embodiment, the substrate is a nonwoven fabric. Nonwovenis a

type Qf fabric that is bonded together rather than being spun and woven into a cloth. It

may be a manufactured sheet, mat, web or batt of directionally or randomly oriented
fibers bonded by friction or adhesion; it may take the form of a type of fabric. Figure 1is

srovided as an exemplary embodiment of a nonwoven fabric.




incorporated therein. In a particul ar enbodi nent, the
substrate may be a fiber based material having g march 2007
fibrous matrix structute; it naybe a sponge |ike
' have an open cell matrix structure, | e
W%ﬁ?z‘gﬁg or inflexible; etc. As stated abg&’er’nhliorqy@ﬁiﬁ
enbodi nent, the substrate is a nonwoven fabric.
Nonwoven is a type of fabric that is bonded together
rafher t.han bei ng sgun and woven into a cloth. It may
In angihererphodiment thersbtrateaeay be pmonwewsh taxtilepdvaryipg fluffiness,
directionally or randomy oriented fibers bonded by
comprisingpplymen fibesd Bessiodymer imay iva yorteadmple, mgloh qrobyetifylenct y pe
of fabric. Figure 1 is ,rovided as an exenplary

polyprapdatic yoiyestaf ete. ananywtharpofyales buitablé kG fer aivs2807 WO
2004/ 024278 PCT/ 1B2003/ 004553 I n anot her enbodi nent,

Additibrenilg,ulsdubstitat caie MadCoMUMMAK A het 854 hdiPmeT fibsar Yi ng
fluffiness, conprising polyner fiber.” The polynmer my

be for exanple, nylon, polyethylene, polypropylene,
pol yester, etc. or any other polyner suitable for a

oo s o s A Yo Rt i

e of material s othe
e OGPV RHER oY 1 o TR B £ S Bl O
nwQven materi al miazﬁ/ be obt ai ned

. filt A it abl
A op Prsksieh CitatH Fiie G Srrpqan Buobaa oo B0 anier pEGEIE

nadi an patent no. 1,243,801); another suitable
materidimay 3lsq bepbiaimed fempdingerota Misningr& dfannetnieCo (M) e &
Manuf acturing Co. (3M. The nonwoven material has a
nonweyen mategiplhans aimentsionaltstmeturatvihidh skduddibelcdndigared i aydli ed
in such a fashion as to provide a matrix capable to
a fashionias wyprovides, myitiy sipablk ty/dntiap 6. cOfigkicat)) @ idedired active
agent. For exémple if the nonwoven material is based on fibers, the structural fibers of
the nonwoven material may be present and distributed in such a fashion as to provide a
fibrous matrix structure able to entrap the desired active agent. The nonwoven material
may have a microstructure. In a particular embodiment, the active agent has a size
appropriate to be entrapped by the three dimensional (e.g. web) matrix structure of the

desired nonwoven material.

| Alternative substrates may further include glass fibers and fibers, such as cellulose, that
are ultimately formed into a paper-based filter media. Any substrate capable of acting as
carrier for the active agent and having dielectric properties or capable of having dielectric

_properties imparted-—to it,would be a suitable subs&ate for the present invention. When

‘substrates that do not have strong dielectric properties are used, such as glass fibers,

g




agent. For exanple if the nonwoven material is based
on fibers, the structural fibers of the nonwovg{iarch 2007
mat erial nay be present and distributed in such a :
j as to provide a fibrous matrix structure able
W‘%gﬁgﬁgﬁgp the desired active agent. The n p3/004553
material may have a mcrostructure. In a particular
enbodi ment, the active agent has a size appropriate
to be entrapped by the three dinensional (e.g. web)
addifivgs paay be provideditogmprove the dietbetsic prgertionviihesubsmtee (Thal .
Alternative substrates may further include glass
present ingengiom ischof liitedsto a stiwioves martibly OHSE suitabRisubs@htes may
ultimately fornmed into a paper-based filter nedia. Any
inchideiipohgemstedidp@ithan of acting as carrier for the active
agent and having dielectric properties or capabl e of
having dielectric properties inparted to it,would be
a suitable substrate for the present invention. Wen
substrates that do not have strong dielectric
PLeRBfIAdegs are used, such as glass fibers, 8 16 March

2007 2004/ 024278 PCTI | B2003/ 004553 addi tives may
H H ) . | t . . : t . f
The spfvoRE bFAE phSent FRERER bl B W B gk PERREOAHH ¢

- n t.eri.al . her suitable s trates my
antitodh b AR S oMby Bt s ostiangunmatries
active.agent of the present_ invention may be, for
ma‘“@i%ﬂﬁﬁ@&% eﬁﬂi"ﬂ'rﬁr}e'fl BbioRIe of hapterig spores, Xirmses, dungi.tets. | i ke.
. The antimcrobial may be biostatic and/or biocidal.
(having;bxaptiye;particles), and peieqidabis ambierial thit il all arliemg o Phwetteriof
all or sone of bacteria spores, viruses, fungi, etc.
spores; Watses, Guigi, etac Profieaby thel tidoita) congprigesahdiodinhidd kesins a

material that kills all or some of bacteria
particles, such as those described above in the ‘452 patent, as described above. Other
suitable active agents include silver, copper, zeolyte with an antimicrobial attached
thereto, halogenated resins, and agents capable of devitalizing/deactivating
gﬁcmorgmﬁsms/toxins that are known in the art, including for example activated carbon,

. other metals and other chemical compounds. For example, a non-exhaustive list of

suitable metals and/or chemical compounds is as follows:

Exemplary Metals
- Aluminum
Barium

Boron

Calcium

+ Chromium




spores, viruses, fungi, etc. Preferably, the biocidal
conprises the iodinated resin particles, such @syarch 2007
t hose descri bed above in the 452 patent, as descl\r/[lm’g:e(i2

her suitable active agents incl [l ver
W‘?@gﬁ?ﬁ%em yte with an antimcrobial attac ggiooé,’r(ﬁmsss
t heret o, hal ogenated resins, and agents capabl e of
devitali zi ng/ deactivating mcroorgani snms/toxins that
are known in the art, including for exanple activated
Coppesrbon, other netals and other chemical conpounds.
For exanple, a non-exhaustive list of suitable netals
Iron gnd/ or chenical conpounds is as fol l ows: Exenplary
Metals Al um num BariumBoron Calcium Thromum9 16

Magigsiugh 2007 WO 2004/ 024278 PCT/ 1 B2003/ 004553 Copper
Iron Magnesi um Manganese Ml ybdenum Ni ckel

Manganese

| Molybdenum
Nickel

‘Lead
Potassium
Silicon
Sodium
Strontium

Zinc

Exemplary Chemical Compounds

N-methyl piperazine -
| Potassium Hydroxide
Zine Chloride
Calcium chloride

Mixture of Sodium carbonate and sodium bicarbonate

Reference in the specification to antimicrobial is used for ease of reading and is not

meant to be limiting.

10




Lead Potassium Silicon Sodium Strontium Zinc
Exenpl ary Chem cal Conpounds N-nethyl piperazi {¥parch 2007
Pot assi um Hydroxi de Zinc Chloride Calciumchloride

wMoidiizies of Sodi um car bonat e and sodi um bi ﬁ%ﬁﬁgﬂ%’@ﬁﬁ

Ref erence in the specification to antimc
used for ease of reading and is not neant to be
limting. 10 16 March 2007 WD 2004/024278

E’%/ | B2003/.004553 Electrostatic Charge The filter
PeraftnChmeact i ve agent incorporated thereon is
al so electrostatically charged. Accordingly, there is
The filten media piithjan active sgent ngomponafed teteh isHisotdiserosatically
creating a field wherein the field can attract and/or
chargedpatcoudiegly dubrqian poiehtid acrodsiinckuefiet(s) of thb eretiaGieatingd
that in sonme instances it alters the path of travel of
field whereio higer fiphtap atiiabtGin@r repel charged particles introduced to the media

so that in some instances it alters the path of travel of the charged particles.

- Figures 2 - 3 provide exemplary representations of electrostatically charged media.
Electrostatically charged filter media of the present invention may, for example, be single
or multi-layered. Each layer may be individually charged. A single layered media can
havea positivé charge on one side and a negative charge on the other. An example of a
multi-layered media is 2 double-layered media. Preferably, a double layered media is
used wherein the double-layered media comprises two layers, each being positively

‘charged on ong side and negativé]y charge on the other side, wherein the two layers are
separated by an airspace and the two layers are oriented so that the negative side of one
of the two layers is closest to the positive side of the other Iayer. In this two-layer

embodiment, ihe air space increases the net dielectric constant of the electrostatically

charged filter media.

Preferably, a high dielectric constant is provided to maintain the charge for an extended
‘périod of time; For example, air provides a good dielectric constant, as can be employed
n an airspace as described above. Thus, the present invention may be effective even

:vhen wet or in a humid environment,

un




Figures 2 - 3 provide exenplary representations of
el ectrostatically charged nedia. Electrostaticpd ch 2007
charged filter media of the present invention may, for
wE00hkes be single or multi-layered. Eac
be individually charged. A single Iayerednﬁ%g¥§kg§%%s
have a positive charge on one side and a negative
charge on the other. An exanple of a nulti-Ilayered
media is a double-layered nedia. Preferably, a double
| ayered nmedia is used wherein the double-I|ayered
nmedi a conpri'ses two | ayers, each being positively
charged on one side and negatively charge on the other
Thegs %W&léﬁtﬁlﬂfwmmwéh an agtixe ageniadhered thersio ain
. airspace ,and the two |ayers are oriented so that the
1mpr?@gt5‘5) theisingind baving aprplectrostaticrbargeoTheayalisadcardigds st t o
the positive side of the other layer. In this
presepinvdntigregan be ploduiedwiidiffetehethizkiiess dasity amtpressrirdpherhpet
di el ectric constant of the electrostatically charged
medid ddstribed harein2an By wteingddk ¥xantbld) cthink, #oafd dreking AR AR,
is provided to maintain the charge for an extended
sheltep linedelan@lgekidrally; afyQilteEhafdRble, air provides a good
dielectric constant, as can be enployed in an
ai rspace as descri bed above. Thus, the present
i nvention may be effective even when wet or in a
i i r.onment. 11 16 March 2007 WO 2004/ 024278
Lﬁﬂx@éﬂ?ﬁ%@%%§¢§g4553 The resulting nedia is an insulating
carrier with.an active ent adhered thereto or
The PﬁeFF&F* &?ﬁ’é{?%@i?@? Provi ey meodel manuchese i ¢
charge. The mredi a_according to the present invention
elecﬁ%%?ﬁcag]é! chrrgd flicnmedia havinganeastive agcatinweporatadihsicoy: e
pressure drop. The nedi a described herein can be used
substrate itseffanaydr araphfacturet] e¢dording towenios kdowess siethgds, sihres melt
filters,
blown, spun blown, air laid, carted, etc.

Method of Incorporating the Active Agent

- Prjor art incorporation inethods using polypropylene require the use of polyethylene to
maintain a tackiness to the fibers to hold the solid particulate for a longer amount of time
to prevent the particulate from falling off the fibers. In the present invention, the active
égcnt, such as the iodinated resin disclosed in the ‘452 patent, may be physically
entrapped in the fibers. Thus, the active agent does not have to adhere to the ﬁBers to be

incorporated into the media.

[n the present inVention, the active agent may be incorporated to the substrate according

-0 various methods. For example, liquid emulsification of the active agent in the melt at
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shelters, liners and generally, any filter material.
Met hod Of Manufacturing The present invention jgnarch2007
additional Iy provides for a method of manufacturing

wo fe02ed7ectrostatically charged filter nedi yolog&%%g
active agent incorporated thereon. The subsStrat
itself may be manufactured according to various known

nmet hods, such as nelt blown, spun blown, air [|aid,
etc. Method ofl ncorporating the Active Agent

. __carted,

incregsefl frmperature andynerezsed preusedertaia endimel grosedsespetopy | ene

. require the use of polyethylene to mmintain a

ncorperatiqnhyssprayimgtthreactivargens afier enthigort dfmosovdven Plaars during at e
for a longer anount of time to prevent the

procesupg.i cul ate fromfalling off the fibers. In the
present invention, the active agent, such as the
iodinated resin disclosed in the 452 patent, nmay be
physically entrapped in the fibers. Thus, the active

| : : i to b
In a pROGRI eHDOENRAL, ad\Mé@n tﬁ@ﬂ@@,@%}%ﬂﬁ}e}ﬁu{ 5 Q&Jhsasi 0D . h |

: ; e
i ncorporated into the nedia. présent

_polypidﬂ?leﬁé:dglﬁlfaﬁfélﬁesta% Bk iRy thl?o(?lgi#I glg%ﬁgér?{h%%x&@qeé %%fr? H%ﬁ%&a te

accor O various ne exanp
. Ifd catlon of the activ t Lp.the nmelt at 12
varyi@Tebieid G0 s St R0bhenkl s pss ol
inhereased tenperature, and i ncreased pressure for mx
web. %@“ﬁ%qs?"%ﬁ? LIS providgd in 5 cloud ah Jogatiosyelasgst &gthe GitRgion he
. tive agent after extrusion of non-woven fibers
point %ﬁpq rﬁﬁlltlftﬁ%@% Jihg gloud envelops the cooling fibers while the fibers are

still in a quasi-liquid quasi-solid state. In one embodiment, the active agent particulate
may range from 0.2 microns to 0.5 milli_meters. However, one of ordinary skill in the art
can apply active agents with smaller and bigger particulates size. The active agent

particulate settles and collects so that it is intermeshed or entrapped with the fibers on the
collecting web, After the fibers with the active agent incorporated thereon falls to the
collecting web, the resulting media is formed into a mesh by known methods.

| Additionally, the cloud may be in various physica] states including a vapor, fine dry dust,
or atomized of aerosolized particulate. Advantageously, cloud incorporation may occur
at room temperature with particulate also at room temperature. Further, the thickness,

length and pre:ssure define the mechanical properties of the resulting media.

A suitable meit blown system for the above embodiment is the Accuweb provided by

Accurate Pmd"ucts Co. of Hillside, NJ.
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In a preferred enbodi nent, as shown in Figure 4,
pol ynmer granul es, such as pol ypropyl ene granul
extruded t hrough an extruder; the extruded fibé?@ma&ﬂlezo07
whmagang varying thickness and | ength. '
are extruded they fall toward a coIIectiﬁ%C&agg&M@?%§
desired active agent is provided in a cloud at a
| ocation closest to the extrusion point of the
. Lti i hbers. The cloyd envelops the coolin
Variqu§ ek nlfods o ot 4 s set a1 Bios apdigcesalhRla G d
h uasi -solid state. In one enbodi nent, the active agent
© PSS XENaR oFirshelgr oxamBle, YSig heonathod discined ingublished US
mllineters. However, one of ordinary skill in the art
patent anpligation puraher 203 004f3A8 4 1\\Sedond, sadkingra tail of haigljks extruded
particul ates size. The active agent particulate
fiberssp an aaie ageut (end usiptaicohal tb hatiieve theissaki) BiidiheR g thg @ie felt
_ entrapped with the fibers on the collecting web.
using pfesewre dndeenigelmurs. Thitd) taking s@lid polRncr gRBkIc: MEMIRATE] Rh
thereon falls to the collecting web, the resulting

an active dpént nfxell & ARG ri ¥ RophePB T ealdVa HiRAN G {Héﬁ ?’/’gl.'“g%‘f into

Additionally, the cloud maybe I n various p
or atom zed

fi . 1] ' fine dr st
e bk BRI Nk Ao ¥0Bhen o oot sl Boesmo Frofitl
| BGRERSL 3L occu at roomt, rature with
Fmlrtﬂ|c’)ar t |d§l Iag{lﬂés B%Fgg e\ arpé)bﬁ?elr &fﬁé‘?’ﬁ'ﬁ'&l‘ﬁg&%ﬁtﬂ?‘f"r@r‘? “’ﬁ‘ﬁ@ an
active eingkness, . I%E%éh nd pressure define the mechani cal
ShEFPpEed insolid gher the eytrusinn, Hhefchve sgenfunay-is veperized
is the Accuweb

lik bl o %i\ﬁit m for the above enbodi nent
ke dettiptpe agive agent eanrbe dejersedsor Sprayedfintpinbh-giotten fabide 13

16 March 2007 WD 2004/024278 PCT/ EB20031004553
as the i is being presstrizedt Sodls carting bailsop flambntgd atixiag tHeve agent
to afilter media are suitable for the present
resultingoestia witinthe Bative hgent torgeseratenlsheet MvingShé f2GveBichod
di scl osed in published U S
incorporated therein. Seventh, depositing the active agent on a non-woven media and

thereafter needlépunching the media to impregnate the active agent through and through

the media. Other methods may be used.

In another embodiment of ﬂ1e p;esent invention, polymer granules are placed in 2 hopper
of an extruder with active agént in dust form prior to extrusion. Thus, the active agent is
mixed in the hopper prior to the melt. The two components are mixed, heated and then
..3xtruded to form a thin “hair” fiber used to make a felt. The resulting hair in tﬁe above
l_:mbdt.iim‘ents having the active.agent incorporated thereto is a bail-like wool. The
ubstrate could be transparent depending on the pblymer used. Additionally, a resulting

rolymer fiber having the active agent incorporated therefo-can be treated with water,
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pat ent application nunber 20010045398 Al. Second,

soaking a bail of hair-like extruded fibers in h 2

active agent (and using al cohol to achieve the soaﬁsc 007
Wwazuds2irs creating the felt using pressur @cgpghensnnasss

tenperature. Third, taking solid polynmer granules

manufactured with an active agent m xed in an

extruder hopper to create a mxture that is then
Felt is then

.t ru i nt fi.ne ir-like bails. )
Pres’@g?err?e"g‘??’ﬁ? g‘?ﬁ‘g“ﬂ to, f - otheT ephedpsnentss the gesplting palymer
£ib Fourtrﬁ}, extruding a substrate, such as a polyner in to

or haying the active agentiapornerated fheretp aappwebe ainlaidarachym laigavater i s
.. Sprayed in solid after the extrusion. The active agent
l"“dﬂ‘?l‘ﬁ'y be vaporized |ike an aerosol. Fifth, the active
agent can be injected or sprayed into non-woven fabric
as the fabric is being pressurized. Sixth, carting
bails of filament and mxing the resulting nmedia with
the active agent to generate a sheet having the active
Althoygienat specificalyplescaibed herbiay athen conSextionilldr keROSEthbdRGht he
_active agent on a non-woven media and thereafter
achieveinctyration oNin g tivd8peiid i Subis@ath AR SAEBBRIEr thb Bredint | Ve
agent through and through the nmedia. O her nethods
inventiy 1, Ut poinfth2 SetshE hATRAUIIE A RhobBE AHEaaA!
i nvention, polyner granules are aced I n a hopper of
an extruder with active agent in dust formprior to
extrusion. Thus, the active agent is mxed in the
hopper "prior to the nelt. The two conponents are
m xed, heated and then -xtruded to forma thin "hair"
f) m g t. The resulting hair in the
\eals ”Bd‘ga&abﬁcﬂ%%?}ﬁg the active agent

above “enbodi nent’s

i ncorporated thereto is a bail ;jl i kedyvool . Thﬁ I
The s8R 1AL B At be Bt L0 PRRIGH By BEvigREp i b it

t I ve ent incorporated thereto can be treated
chargew.tl?lﬁ a‘&éﬁeé‘#"‘ﬁ% Antfpge YSing 4 §erena, needle punching, chemical
| enhanccment,.any other known charge inducing system or method, or a combination of

any of the foregoing, Needle punching creates high-level friction thus adding a charge.

‘In a particular embodiment, to make the electrostatically charged non-woven fabric the
formed media, such as felt, is placed into a corona system of about 25Kv, slow pass, until
fully charged. The resulting material holds its charge for beﬁveen about 6 months to 2

years.
Operation Of An Electrostatic Filter Media
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WD 2004/ 024278 PCT/ 1 B2003/ 004553 pressurized and then
heated to forma felt. In other enbodiments, thesvarch 2007
resulting polyner fiber having the active agent

wo nemnpos ated thereto can an be air |aid, @{f,wgﬁ
water laid, etc. Although not specifical Fy esc{i‘tjsggd

herei n, other conventional or known nethods that
achi eve incorporation of an active agent to a
trate are suitable for the present, invention.

I“°P§rr9%ﬁ§“: = Soiing Wfﬁﬁe et iraduced ag fller RlpyaE Hhgent
) Eﬂcor orated therein. Method of Electrostatically
clectrpgafically,changed filteromedianfdhepiosenignyention: (Fhg girdlyid-tream may

i ncorporated therein is provided with an el ectrostatic
be foreprhprglawnrthoughnthe filtenmsdidy inerts obaiprissurg gradignt. The sream

needl e punchi ng, chem cal enhancenent, any ot her

may den@iarcontamingat partidles bfigrrioys tigantobe rembyeddyr tredtedby the filter
conbi nation of any of the foregoing. Needle punching

element. et ths stivaghpproavhes the Hér redid, RicdiReied Meowdh ERAEEmedin 2
particul ar enbodi nent, to nmake the electrostatically

such thitalieg@ftamaie\WarRRs hrdibrdupht i@ cohtadt VRl tﬁgaﬁ’ﬁdg meﬁfﬂ%gd as
f about Kv,

felt, is placed into a corona system of"

removed R¥mRRSSrear OF liréatedfbgl the/ acﬁpf‘{&gﬁtgaé ddid8hd &%W&%Llen tr?ti)sn t hs

material holds its Charge tween abo .
spplicyfon? T 3ol AL B B8 by Tl et uses ™
. /.1:B2003/ 0Q4553 I n operati o a_contam nated air or
patioley G 03 ayiitad Py posc i (G Biercliegh CuspleespPing tehe
. eL&ct;r ostatically char_ged filter media of the present
time thap the FRntagpinant fodn ontaof With dhesetieagenta Fhis increased contact time

increases the effectiveness of the active agent in treating the particles in the stream.

The convoluted path that the particles follow is the result of the added electrostatic
properties and the nonwoven properties of the substrate of the filter element. With
respect to the electrostatic properties of the filter element, the convoluted pathway of the
sontaminant pﬁcles may be attributed to the particles polar nature. Polar molecules are
reutrally charged and are also large in size. Because of the large size, the contaminants
1ave a magnetic moment, wlﬁch when subjected to an electric field causes the

sontaminant particle to be diverted from its pathway.

_\dditionally, the convoluted path of the contaminant particles is attributable to the
ionwoven properties of the filter substrate. This is achieved because the nonwoven

~ ubstrate had 710 direct and continuous pathway for the stream to pass through. . Instead,
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be forced or drawn through the filter nedia by neans

of a pressure gradient. The stream may contai Nyg narch 2007

contam nant particles of various sizes to be renoved
wmoodiea@zged by the filter elenment. As the aﬁﬁﬁ?&m 4553

approaches the filter nmedia, it is directed throug

the filter media such that the contam nate particles

are brought into contact with the filter nedia and
i fromthe streamor, treated by the active agent

due b e"gg’?‘.’%‘e“r‘aﬁeg@&ﬁ?ﬁ&bﬁhﬁ‘eﬂﬁ%& Ui 4 ToRRUS Biteriatyhsreino
. Iachieéfe'ﬁ thrq %h the properties of the filter, which
SIEIE BRfER Wé'ate‘aﬂj g ¢ eentingoys pathagy shrewatnld substidtepat hway
. through the filter element, thus increasing the -tine
Thergfopg: the gecagomd sheipadisles ¢astied byctbe staratn ané edutinilvasip diviester

agent. This increased contact tine increases the
througl the subsiratae dgcondingly) ehectcaveMimathenigh ithe filesia ldnperiedand

particles in the stream The convoluted path that the

the expasire tl theadtive hgent it mcfeledr esul t of the added
el ectrostatic properties and the nonwoven properties

of the substrate of the filter elenent. Wth respect
to the electrostatic properties of the filter el enent,

AdditloR 8] 1epVvol ut ed pat hway of the contam nant particles
may be attributed to the particles polar nature. Pol ar

Ly charged and.are also large in
The DR v n S ais itk th atsing! Jasi il Do
- . netig. t, which when subjected to an
fubricg FES 1 VRS Ehix ET0E Both drable g Asposable e+ Ferlegaplene
diverted fromits pathway. Wlitionally, the convol uted
“°“W°;¥8‘?ﬁ~FaB$e D358 PEOSHEtS:Hoh A iansay: feraining hygiene: adult fncoatinieace, o
. the inwoven properties of the filter substrate. This
wipes,jbed aigs puigmplivepisycts,fecermaske airfiltratioswater fltfatich, no
. direct and continuous pathway for the streamto pass
biological udsfiltrativnt, borde fubfishins Wad géot@®lE. TMOMERHddsOA%d 78
_ PCT/ 1 B2003/ 004553 :
herein can also be used in, for example: clothing, wound dressing, air filter, shelters, and

liners. Additional uses include those known in the art for electrostatic filters and

antimicrobial or antitoxin filters.

in a_particular embodiment, the filter media according to the present invention with or

without the active agent can. be used as a closure or to make a filter closure for air filters
fqr products such as facemasks and HVAC. According to the present invention theré is
orovided a closure material made of substrate having electrostatic properties and an

| 5leétrostatic material with an active a'gent incorporated therein, where the material is a
iigh loft (in one embodiment, approﬂmately, 1”" thick) breathable material of a tri-

limensional structure and is placed around the mask or air filter in order to not create a
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due to the nonwoven properties, the substrate is nade
up of a porous nmaterial wherein no single pore%lﬂ[fa:chzom
the material forms a continuous pat hway through t
woehgduinte. Therefore, the stream and the 23*'3%4553
carried by the stream are continuously di vert
through the substrate. Accordingly, the travel tine
through the filter is |lengthened and the exposure to
Y, is.incr Addi ti onal Th
o PREORH ol P, B e
consi st ent vvlth exi sting nonwoven fabrics. Uses in
the copigurefdhegliffersntisaemeltien! Bifape @ureyided apamadblssbsert having
goods. For exanple, nonwovens can be used products
ﬁm"“&& Preperesd ﬂ&pﬁ@psroaefhemhqs the closugé imtoeg filéet whiereby aiotii nence,
W pes, bed |inings, autonotive products, face nasks,
‘bypasagsrthe mbskitbroigingapmeassedfbly latbapérdiet fit, BiIDpaagks Gabughlthd ds
filtration, home furnishings and geot extiles. The

closumend i fillereds bbeMitioh&oftrdly o Tréslifat" RRsus @tﬂ: ;iré!;surfe or
exanpl e: clothing, wound dressing, air lter,

differehitiel th&lisd s€
iffe iSdetrfiéhtal lir ﬂﬁiﬁghtegﬂbidhqpélver%ﬁt lé[n%lpl‘bqﬂ’l 4o

known in the art for ostatic fi

the ai I “ml I [
the s TORIE 1 P of Rt ARl ¥l ol Byt B PG gpftﬂés ent
hout . t he. act.] ve a
mack *3%%%”22%%%@5?@%a%ase%ker S e PrE Pt S For o
. filters ucts such as_ facenpsks and HVAC.
sohievi i By B ardciionsnten g siemest i Peahable e ded
a, closure material made of substrate having
havingthe.same peqpsrtics. Bruspuileipsier arhfacemesk pidempt txsblack wir fow #¥r i al
' with an active agent incorporated therein, where the
the clogire.dhe fapenaskscof theginesews finvefition aots@s e phskel thaatlows air there
approxi mately, 1" thick) breathable naterial of a tri-
through anvikibls the spores] virnsbacteriq Hichgi, Stopira@ Bl MFcugh theldiStrddmsk or
air filter in order to not create a 17

with an effective active agent, such as the iodinated resin disclosed in the ‘452 patent,

A

described above. Additionally, the use of straps to hold the mask in place compresses the

gasket of the present invention to fit essentially all faces.

Experimental Data
Expeﬁmental tests were performed comparing 2 particular embodiment of the filter
- media of the present invention to an existing.electro_static filter. Each test was run in the
same environment to treat air with a different contaminant, The experimental data
srovided was collected during these tests. In each of the tests a contaminant was
.ntrod;lced into a chamber in a controlled amount and fed into four lines. Two of the

ines included a filter according to the present invention comprising an electrostaticaily
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16 March 2007 WD 2004/024278 PCT/ 1B2003/ 004553
so-called airtight junction but instead creates
breat habl e cl osure that actually covers all th
wenoaers of the different geometrical surfRgRplesoessss
provi ded a perneable closure, having filtering
properties. This approach nmakes the closure into a

filter whereby air that bypasses the mask through
still, passes_through

caysed a, nan-perfect fi
charflfBiter AT Sadblh 280 pliproinadhe the 52 oicnt imfommaromt by, o
Th ﬁﬁgd . eSi l‘i‘F@Ht " closure the pressure differential that
et Inqlyfeh e eleptrostaticallychargedfiliep dpewie hs Trengvesh o Thie fltern
our approach since the air follow ng the path of
does pofhave antimiceebial deopsities onsas ethertypeaflactiveagtitlitcerporatader i al
of the mask instead. This nethod of closing a
therefoa dadra Siurtb line agprovided ra coytand, taokip do dlisoandeyas ashiteved
with a substitution of the non-woven filter el enent

confimm thi te dmicmat dEvohBmimarenterayihd Gorthof clfadiBer WhPRENVhIeRSo
Thus, while prior art facemask attenpt to block air

the arhdvabefabntarhid@ntEk R HIR cohths ckaafpeiasks of the present
invention acts as a gasket that allows air there
through and kills the spores, virus, bacteria, fungi,

etc. traveling through the airstream wth an
d resin

s off ye : | . uch as e i odi nat
B o B o Y B R Ferfin s SE s
. tionall the use_of .;straps.to haold the mask in
emboagﬁ%gnéseo W%QQ@EGT{HH%EE@QQ?QF%&AF%@, dessdbssithg nvent i on
to fif ) ssentLiaI_Iy al| faces. Experinmental Data
perforgagnce p ﬁ‘%ﬁ-’ﬁ&eaq ilfratigriemepahrenep against BG spasemfon 0.6, 120, 180,
articular enbodiment of the filter nedia of the
240, 30}, arde360 mipwtenof firation. B spores ninsthegiresehr inamatritcoffabbiter .
Each test was run in the sane environment to treat
8,000 t2i30,000 sporea talcdubeillness ircihe tvrigs Rithan. TACcR bR 86dniE Bildbit
data .rovided was collected during these tests. In
A, for exal bf thé 30,160, 1285180, 240; 900 AT36AMinMSRsts, the filter of the present

1e @AMarch 2007

invention achieved a 100% reduction of BG spores from the airstream.

As can be seen in Exhibit A, the electrostatic filter of the present invention achieves the
essentially the same or similar net effect as the Transweb in these tests. However, an
important advantage providéd is that the present invention sterilizes the spores rather than
iqst holding the spores to the filter. Thus, unlike the present invention, if the Transweb is
handled bya ﬁser or is contacted by the skin, contamination will occur, The pfesent |

invention maintains the hygiene of the filter.
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ntroduced into a chanber in a controll ed anbunt and
fed into four lines. Two of the 1ines included B March 2007
filter according to the present |nvent|on conpri si ng

woemogdees rostatically 18 16 March 2007 é%ﬁi/g@?ﬂﬁ‘%@

PCT/ 1B2003/ 004553 charged filter wth an i
resin according the the 452 patent i ncorporated
thereto. The third line included an electrostatically
TumCharﬁg |It§ gﬁvm as Transweb. This filter does
RO A2 Exhilit Borthesesilts of Experment:AR2Z0 ghererin shovmitest resylfsdorof
tive a ent i ncorporated thereto. And a fourth line

thep LMaRcs 9 ggcatsﬁlgat@gmqn@raneh@mnﬁg\d&bvﬁusba for 3160, \8s

sed to confirmthat the anount of contam nant
180, %‘fﬂ?@pi g 360haingtss of Hllratidina Vies amemtsrgngivgfrent] th 9000t he
anount of contam nant exiting the control chanber.
virusg@ill sinise ilnese frsthé averdye e, | TR R prébehc dflebehSdne #irigGn
certain features of exenplary enbodinents of the

causepHiessint hinie M5 6@ be 5eeR & B B Yor cablSrihe 361865120 @9, t he
per.formance of different filtration msn%rénes agai nst

240, IWCa6PII0aHiInhte fesdthe Affer 0%81%})1’&&9 mve:?n%g ’acfg%ﬁrag@g“/ 3 6i0

mnutes of filtration

ed m it 30 0 ore
BB o By & e
60 120 180 240, 300

100% ":3“3“?88“ W8 iries BE{10% v 1000 eciooffotat e bo found

vention ac a 100% reduction of BG spores from
in the Fﬁ@e"gf‘? YRy mse ﬂg Tasveh o deeantaminatediyig MSAVMewould
el eJrost atic filter of the present invention achieves
not acipye degited éfﬁtllFSalTﬂl}lS e eandigisesndn Exhibit Bain additiomfoftbecbenefits t he
Transweb in these tests. However, an inportant

of steridigationpragertioy desiribediabave mhtespéwtorﬂmﬂﬂm thépresthi i@¥ention
sterilizes the spores rather than just hol ding the

protects porexsfottivelylower vitusessuchldss2 ot ik BABuRRARE Ymall
invention, if the Transweb is
amount of virises contaminate a human (1 to 1000 viruses), unlike the present invention,

Transweb does not effectively protect a vser from these viruses,

CONCLUSION
Having now described one or more exemplary embodiments of the invention, it should be
apparent to those skilled in tﬁe art that the foregoing is illustrative only and not limiting,
having been pfesepted by way of example only. All the features disclosed in this |
specification (incliiding any accompanying claims, aBstract, and drawings) ma& be
rrepllaced by altemative features serving the same purposé, and equivalents or similar

surpose, unless expressly stated otherwise. Therefore, numerous other embodiments of
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handl ed by a user or is contacted by the skin,
contam nation will occur. The present inventio
mai ntai ns the hygiene of the filter. 19 16 Nhrc[F%%ﬂ¥P2007
024278 PCT/ 1B2003/ 004553 Tur ni ng
WWE%%%A B, the results of Experinent AF2738%%118%W|01553

shown test results for the performance of different
filtration nenbranes agai nst M52 viruses for 30, 60,
120, 180, 240 300, and 360 m nutes of filtration.

the additiens dndwpodificstionsioirens afe onemnplazd 39filling withinsthe soapé bf
cause illness in the average human. Thus, the presence

the prgfeninventiomes definedbyheappended @lairhd ané squivalents thets@N. As
can be seen in Exhibit B, for each of the 30, 60, 120,
180, 240, 300 and 360-m nute tests, the filter of the
present invention achieved a 100% reduction of MsS2
viruses fromthe airstream However, the Transweb does
not achieve a 100% reduction in M52 viruses and
al  ows between 1000 to 10000 viral units to be found
in the effluent air stream Use of Transweb to air
contam nated with M52 viruses woul d not achieve
desired results. Thus, as can be seen in Exhibit B, in
addition to the benefits of sterilization properties
descri bed above with respect to Exhibit A, the present
invention protects nore ' effectively over viruses
-such as MS2 over tine. Because only a small anount of
Vi ni ses contam nate a human (1 to 1000 viruses),
unl i ke the present invention, Transweb does not
effectively protect a user fromthese viruses.
CONCLUSI ON  Havi ng now descri bed one or nore exenplary
enbodi nents of the invention, it should be apparent
to those skilled in the art that the foregoing is
illustrative only and not |imting,
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havi ng been presented by way of exanple only. Al the
features disclosed in this specification (inclysimagh 2007
any acconpanyi ng cl ai ns, abstract, and draw ngs) nay

whosapkaced by alternative features serving the sane
pur pose, and equivalents or simlar 3urp (g':%a???’g"é"gﬁ

expressly stated otherw se. Therefore, nunerous other
enbodi nents of 20 4 16 March 2007 WD 2004/ 024278
PCT/ 1 B2003/ 004553 t he additi ons and nodifications
8reof are contenplated as falling within the scope
of the present invention as defined by the appended
clai ms and equi valents thereto. 21 16 March 2007 WO
2004/ 024278 PCT/1B2003/ 004553 CLAI M5 What is clained

WhatisclailnedAs: pr ot ecti ve nedi a including: a porous
dielectric carrier; an active agent incorporated in

said porous dielectric carrier; and an electrostatic
charge across at |east a portion of said porous

1_dip@l!,rgﬁgﬁ‘jeqmg&rig&%n. 2. The protective nedia of claim
1 in which said porous dielectric carrier is a non-

mp%@%@éﬁ@l‘mé' The protective nedia.of claim1l in

porous’ dielectric carrier is a fiber

an active agent incorporated in said porous dielectric carrier; and

an electrostatic charge across at least a portion of said porous dielectric carrier.

2. The protective media of claim 1 in which said porous dielectric carrier is a non-

woven material.

3. The protective media of claim 1 in which said porous dielectric carrier is a fiber

based material having a fibrous matrix structure.

4. The prbtective media of claim 1 in which said porous dielectric carrier is a sponge

lﬂ_ée material have an open cell matrix structure.

5. The protective media of claim 2 in which said non-woven material is a three
dimensional structure conﬁgqred to provide a matrix capable of physically

enfrapping said active agent,
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based material having a fibrous matrix structure. 4.
The protective nmedia of claim1l in which said pgyQUsh 2007
dielectric carrier is a sponge |ike material have an
| matrix structure. 5. The protect
wogjl@g?o%&g&l n whi ch said non-woven materi al gwisng?og%s
di mensi onal structure configured to provide a matrix
capabl e of physically entrapping said active agent.
2216 March 2007 WD 2004/ 024278 PCT/ | B2003/ 004553 6..
6.7Hbe Brotfctes media efecliin S ot whichisail Sctive agént chusistaiofipaticléswe
agent consists of particles of a size suitable for
eﬁtsﬂaplﬂt@hlefmwm@l@nhutsmdxnatﬁx The protective media of
claim1 in which said active agent is chosen fromthe
group consisting of antimcrobials and antitoxins. 8.
The protective nmedia of claim?7 in which said porous

7.dThe potetiive ally dfelin § irPwhiERsaid\GRp a%@¥ RBthdbn frdn tihe
protective nmedia of claim7 in which said porous

dizehg 6drsisinddabfificrobRls3nd hgﬁgx[fﬁased materi al having a

fibrous mattrix structure. e protective nedia of
claim7 in which said porous dielectric.carrier is a
sponge |ike materi al have an open cell matrix

8. bt iy of Ml Rt st oo it <SehigAgPnal

structure configured to provide a nmatri x capabl e of
phSE EWJC entrappi ng said active agent.

9. The protective media of claim 7 in which said porous dielectric carrier is a fiber

based material having a fibrous matrix structure.

10. The protective media of claim 7 in which said porous dielectric carrier is a sponge

like material have an open cell matrix structure.

11. The protective media of claim 8 in which said non-woven material is a three
dimensional structure oo_nﬁgured to provide a matrix capable of physically

entrapping said active agent.

12. The protective media of ¢laim 11 in which said active agent consists of particles

P .
of a size suitable for entrapment by said matrix.
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12. The protective nmedia of claim1l in which said
active agent consists-of particles of a size sigi@aRheoo7
for entrapnment by said matrix. 23 16 March 2007 WO

WORMAZ4278 PCT/ | B2003/ 004553 13. The pr olegi Gy ipedl a

of claiml1l in which said active agent is C osen

the group consisting of netals and chem ca

conpounds 14. The protective nmedia of claim13 in
orou dielectric carrier is a non- woven

lﬁgt sai d

He;ppojfetive biedigpclpmeh iovtichsaiderative agentds chosen T the

whi ch said porous dielectric carrier is a fiber based
el @i capsising iofretals pudehsmicaheamponndst r uct ure.  16. The
protective nedia of claim13 in which said porous
dielectric carrier is a sponge |like material have an
open cell matrix structure. 17. The protective nedia

14The peotevtiteimédia ofviaii 13 & Shioh BaidpotSiks diglbdtid @kridr & #hon-
three dinmensional structure configured to provide a

mastovenxmaepdbl e of physically entrapping said active
agent. 18. The protective nmedia of claim17 in which
said active agent consists of particles. of a size
suitable for entrapnment by said matrix. 19. The

whi d i t

IR Sak el £ 1 R el St B
Whi d d I

ﬁ%%!?dq\?\ét\%/ré rﬁﬁg{'%‘? P‘?SIIE or OUS ielectric carrier is a

16. The protective media of claim 13 in which said porous dielectric carrier is a

sponge like material have an open cell matrix structure.

17. The protective media of claim 14 in which said non-woven material is a three
~ dimensional structure configured to provide a matrix capable of physically

entrapping said active agent.

'18. The protective media of claim 17 in which said active agent consists of particles

of a size suitable for entrapment by said matrix.

19. The protective media of claim 1 in which said active agent is an iodinated resin.

. t

20. The protective media of claim 19 in which said porous dielectric carrier is a non-

‘woven material.
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16 March 2007 WD 2004/024278 .PCTI | B2003/ 004553 21.
The protective nedia of claim119 in which said

wd dobiRuss matri x structure. 22. The protect ip‘éﬁ'nﬁﬁgsj/(ﬁets‘g;

claim19 in which said porous dielectric carrier 1s a

sponge |like material have an open cell matrix
structure. 23. The protective nedia of claim20 in
whi ch said non-woven material is a three dinensional
structure configured to provide a matri x capabl e of

hysically entrapping said active agent. 24. The
25,{%@@@@@ wedin af J4imclPan whieB sdid pevhiicdielsetiicl camariisafiber
agent consists of particles of a size suitable for
e rvased patanial Iayingai fibrovatrairix stt@dureA pr ot ective nedi a

including: a first porous dielectric carrier; a first

active agent incorporated in said first porous

dielectric carrier; an electrostatic charge across at

22. 608 profec e héddofAaimad th WhibHlai POt db @l EGe: & a

carrier. a second porous dielectric carrier; a second

agpdnyElilRaRdbridl ﬁg@raggﬁg,g&g naiS@lGsecond por ous
diel éctric carrier; an an electrostatic charge

across at least a portion of said second porous
dielectric carrier. 25 16 March 2007

23. The protective media of claim 20 in which said non-woven material is a three
dimensional structure configured to provide a matrix capable of physically

entrapping said active agent.

24. The protective media of claim 23 in which said active agent consists of particles

of a size suitable for entrapment by said matrix.

25. A protective media including:
‘a first porous dielectric carrier;
- a Vﬁmt active agent incorporated in said first porous dielectric carrier;
an electrostatic charge across at least a portion of said first porous dielectric
carrier;, |
a second porous dielectric carrier;
a second active agent incorporated in said second porous dielectric carrier; and-
an t_a}ectrostatic charge across at least a portion of saici second porous dielectric

carrier.
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WD 2004/ 024278 PCTI | B2003/ 004553 26. The protective
media of claim25 in which said first active agﬁp$k55y§007
said second active agent are of the sane materi al.
protective nedia of claim25 in ' [
ng%“@éggr ates said first and said secon\él\'hl%o(i‘;ljl?%g"@"'ﬂﬁ”g53
dielectric carriers. 28. The protective nedia of claim
27 in which said porous dielectric carrier is a non-
woven material. 29. The protective nedia of claim?27
in which said porous dielectric carrier is a fiber
based material having a fibrous matrix structure. 30.
2 Eheproteetiveinmadiard dlaim 25 inotbihreaid first metiveiagint asd didpeconds
dielectric carrier is a sponge |like material have an
opantive ageht aradf thesantermmtdriat. e. 31. The protective nedia
of claim29 in which said non-woven material is a
three dinmensional structure configured to provide a
matri x capable of physically entrapping said active
2FIB¥ protdetive hidia R ALRLIS N Fnivh Yk Sir ggp &F&'ﬁ&% ;ﬁ%d fi% MRLAE
sai d active agent consists of particlfes of a size
Su I . : t by said matrix. .26 16 March
o oo BB Y 3008/ Dousss 33, A mothod of
maki ng a non-woven material including: providing an
extruder having an outlet; providing a collecting web

ow the outl et of said extruder; )
ZRethe pmttccEVB mcéla of claim 27 1n which said porous dielectric carrier is a non-

woven material.

~ 29. The protective media of claim 27 in which said porous dielectric carrier is a fiber

based material having a fibrous matrix structure.

30. The protective media of claim 27 in which said porous dielectric catrier is a

sponge like material have an open cell matrix structure.

31. The protective media of claim 29 in which said non-woven material is 2 three

dimensional structure configured to provide a matrix capable of physically

entrapping said active agent. -

32. The protective media of claim 31 in which said active agent consists of particles

- of a size suitable for entrapment by said matrix.
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providing a hot nelt of extrudable material; extruding
said extrudable material with said extruder to QM@ 007
a flow of cooling extruded fibers to fall toward said
W sl gng web; and providing a cloud of '
ager‘;‘tg%gf a location adjacent said outl et %?1?%%03%&4553
extruder so that said cloud envel ops the cooling
fibers while said fibers are still in a quasi-liquid
gﬁgsi -SS| d state so that said active agent settles
33n method e makingamonswovenmeaterisbineluding: ent r apped wi t h
said fibers on the collecting web formng a nedia 34.
THaoviding edexgkdariikyingamouiloh- woven material as defi ned
in claim33 also including formng said nedia into a
mgadridigSa colleatingtdbdelonf thermktlengf saideoudegven nmaterial as
defined in claim33 in which said cloud is in a

phyeiiding a Bdt adeR of xXtAdhisle nfafegigh t he group consisting of a
vapor, a fine dry dust, an atom zed particul ate and

anxeedifsald e%@&&a@@lrntldt&ié!l R sai@éstmﬁé}lﬁ‘o ﬁiﬁ%@@% d gatsvod}‘%&lfﬁg a

non-woven material as defined Iin cla

| Redriddi Rokrd Qqﬂgﬁ%ﬂ%ﬁéﬁg%@;}n@l ectric charge

across said nes maki ng a non-woven

fal o hnel udi ng. rovi di ng an.extruder . hayi ng an
OB a gt ot fihve pBOEN s oorSibsiig 319 puict of s
PCT/ 1.B2003/ 004553 provi di n cql l ecting, web bel ow t he
oSl st s cleigt yBlops the ghefiog Bpergvhile idages e g n
extrudabl e materi al ;
a quasi-hiquid quasi-solid state so that said active agent settles and collects and is

intermeshed or entrapped with said ﬁﬁgrs on the collecting web forming a media.

34, The method of making a non-woven material as defined in claim 33 also

including forming said media into a mesh.

35. The méthod of making a non-woven material as defined in claim 33 in which said
cloud is in a physical state selected from the group consisting of a vapor, a fine

dry dust, an atomized particulate and an aerosolized particulate.

36. The method of making a non-woven material as defined in claim 34 also

including the step of applying an electric charge across said mesh.

37. A method o_f making a non-woven material including;

providing an extruder having an outlet;
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extrudi ng said extrudable material with said extruder
to provide a flow of extruded fibers to fall tyweags 2007
said collecting web; and providing a cloud of an

wobdeer@gent at a location adjacent said f
extruded fibers so that said cloud envel glgg)ﬁgzﬁésmmsss

fibers while said fibers are falling so that said
active agent settles and collects and is internmeshed

or enéiraggﬁg wth said fibers on the collecting web
f FINHEE efing webdelowbe ortlehefaidrextmadet:ng a non- woven
material as defined in claim37 also including
f PFOHGIRE sEpeavairaficatradable meterisgkh. 39. The net hod of

king a non-woven material as defined in claim37 in
wigkeudingsand extridable nageriahwith gl evitmder t6 pavide adloaaifed from
the group consisting of a vapor, a fine dry dust, an

aeximded fib@saito flC iwhatdsamtdliesfing ¥eRSsmlii zed particul ate.
40. The nethod of making a non-woven material as

dpfovide d dlovdl R hiackiSe AdehiPat ailé&li&gédi&eﬁtﬁgd %B%fg%tglded
applying an electric charge across said nesh. o
fibers so that said cloud envelops the fibers while said fibers are falling so that

said active agent settles and collects and is intermeshed or entrapped with said

fibers on the collecting web forming a media.

38. The method of making a non-woven material as defined in claim 37 also

including forming said media into a mesh.
39. The method of making a non-woven material as defined in claim 37 in which said
cloudisina physical state selected from the group consisting of a vapor, a fine

dry dust, an atomized particulate and an aerosolized particulate.

40. The method of making a non-woven material as deﬁnéd in claim 38 aiso

including the step of applying an electric charge across said mesh.
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