10

11

12

13

14

15

16

17

18

19

20

21

22

23

WD 2004/ 024278 PCT/ | B2003/ 004553 1 TITLE 2

El ectrostatically Charged Filter Media Incorporating
wa\zohor42ve Agent 3 4 CROSS- REFERENCE TO RELATEEX/IB2003/004553

APPLI CATIONS 5 This application clains the benefit of

priority to US Provisional Application Nos. 6

60/ 411, 006, 60/ 434,526 and 60/ 458, 800, filed on

Sept enber 16, 2002, Decenber 19, 7 2002 and March 28,
TITEB03, respectively, the contents of each are hereby

i ncorporated by 8 reference herein in the entirety. 9

Eleck@sta{ TN REGR N8R Febifliny APONHRERAESEARCH OR
“I1° DEVELOPVENT 12 Not appl i cabl :eé 13 14 REFERENCES TO

SEQUENCE LI STING TABLES OR COVWPUTER PROGRAM 15
LI STI NG APPENDI X ON COVPACT DI SK 16 Not appli cabl e.

CROSSRPEERPE U O TP T PR T er ot a anc

.hmore 20 particularly to an electrostatically charged

Thisfpahieptign clpimm thedeneidt ofgernty i B’iﬁ’?’éﬁﬂ%’&f%ﬂﬁ%@fl é%a%-,
and a nethod of nmaking the sane. 22 23 BACKGROUND OF

60/4THEO06, NI SN and I6B/M4¥B £29.3ed on Septembergl 6, 2002, December 19,

2002 and March 28, 2003, respectively, the contents of each are hereby incorporated by

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

Not applicable.

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

thereon, and a method of making the same.

BACKGROUND OF THE INVENTION

LIBNY/4243498.1 10f29
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WO 2004/ 024278 PCT/ |1 B2003/ 004553 1 2 Prior art filter
nmet hods i nclude, for exanple, nechanical filtration -
wa2physi2cal retention 3 of particles |arger theEnB20e8/004553

pores of the filter nedia; electrostatic filtration
-adhering 4 particles to fibers in the filter w thout
killing/deactivating the particles; and filtration as

5 taught and clainmed in United States Patent 5,980, 827
whi ch issued to the inventor hereof 6 on Novenber 9,

. 1999 and (s entjtled "D sinfectian Al r Usi ng. .
Prio} gaHE RESPA Relie Ar el mec %mﬁaégl%aém Rt R eigntion
that inproved iodinated resin filtration occurs in a

of pgtieles largas dhan thtperes pbthp fidlgumediaselpeteastabie Alirattpn-gdaering
media wth a convol uted pathway. By 9 forcing the

partinies tofibgraim teiftltexivithdwd kplbiag/dtdutioatiyip the particlest andSiltration as
route, the 10 mcroorganisnitoxin is eventually

taught dridegHifhed st Urné®SkatcPPateies, bosls i DwhizhQysued tha invédtor hereof
circuitous route is to enploy a nonwoven nedia. 12 13

. .« 4 . I . .
on NelofiR 5398 ahd Bt s BERLb L Bl G LOHERETTodine Resin
| bi,l isation Particles In A.Three,D nensi onal .
DisigfPRRY, s dremibed G oied i98higy Betads preyps in s
. produced and then an iodinated resin, such as the one
thin gredia waeshe praduey is incgrioratechic aypedis Watha opsyolufedepathyey. By

patent) is added using al cohol or a partial solvent
forcing tthe micrdotgamisyh/tepih sapdse throughuaeirquitops toute thepens t he

filter pores so that the active agent will go 18
microbrgatigin/tokin(it Beentublly deljed/denebiared. Orteemethod €rtpsovading lae

"452 patent is incorporated by 19 reference in its

circifolub Fatky ish6 eRiplby a khwdleiclipd States Patent No.
6, 346, 125 teacheés incorporati ng an agueous

antimcrobial agent 22 into a non-electrostatically
charged non-woven material. Specifically, the " 125

TR A T R S,
Immobilisation Of Particles In A Three Dimensional Matrix Structure” the non-woven
material is 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
high pulsation vacuum pump that opens the filter pores so that the active agent will go
through it (the “Triosyn” resin). The contents of the ‘452 patent is incorporated by

reference in its entirety herein.
United States Patent No. 6,346,125 teaches incorporating an aqueous antimicrobial agent

into a non-electrostatically charged non-woven material. Specifically, the ‘125 patent

describes a particular process for incorporating an aqueous antimicrobial agent into a

LIBNY/4243498.1
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LI BNY/ 4243498. 1 WD 2004/ 024278 PCT/ | B2003/ 004553 1

non-el ectrostatically charged non-wven. However,
wowdhon27¢ he el ectrostatic properties, 2 the PONIBXA4553

nmust be of greater thickness so that the m croorgani sm

has sufficient 3 contact tine with the anti m crobi al

agent for decontamnation. 4 5 United States Patent

. 952. 092 teaches a n woven_ fabr | ith . .

non RS PRy SR oG BAFT | BT er R e fghgstatis Rigpertcs

does not teach using an el ectrost atic substrate as in
the pgpewovengpest bp of gwam guckagss @ thay themigougarirades siicispy

nmet hods of nmanufacturing the sane are known in the
contaetttimeFwith thetangixaenobia] agdnt for de@méaneigatiznt. ent  No.

5,409, 766 descri bes a nonwoven fabric in an el ectret

11 state conposed of nonofilanments formed of a pol yner

conmposition capable of dust 12 collection over a

Unitefl Sk2808¢rk NGE 5 889 0b P tedcktQla ridGwdUeRitEbricORfh Ehé?ﬁ‘icaﬂ &fve
di scl osed are 13 processes for producing th

partfl?ég L PO% v&ﬁ&ué %ataﬁ%%‘é% éhen | ﬂs& bh %feci?gsft%g! su%?r?hl: Rfin the

nmoven
wever, this prior art systen1does not prOV|de 15
p“”ﬁﬁﬂ?ﬂ?@?@%laI/antltOX|n properties. Thus, the
m croorgani snitoxin, while suspended 16 within the
nonwoven fabric, is not sterilized or deactivat ed.
Once the electrostatic 17 properties of the nonwoven
Nonaorenlelpdteteahdomethhds ofahanifaiuring tbasameasrednowhen 8 art. For
m croorgani snitoxin may be rel eased back into the

exardpl8 DSk SRates RAeANE! 9O 5 daEdribas b iosheveebrid int:aredectret
are known to be used in facenmasks, for exanple. Wth

stat@&d\@%ﬁ?ﬁﬁm&&fﬁ%&m RIMc@br b B@lyﬁr ?n E’({ng?&n?cfn éagﬁ e of 8!1

nown and represents”a t hat t

oo PR AT BTG B EAGH fge

physical structure of a human being or structure to
procpﬁgs fpé)pfOQuﬁlrélgdmp mepwayesfabric, as well ag 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
respect to both, one of the problems of face seal is well known and represents a limitation
that the industfy has been trying to address. The problem resides in the fact that from one

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

LIBNY/4243498.1
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3 LIBNY/4243498. | WD 2004/ 024278 PCT/|1B2003/ 004553
1 generate such a wi de spectrum of geonetrica
waleois@r42e1s that it has been difficult to 2 creat/BB2803/004553
100% airtight seal. For a facemask the difficulty in
creating a seal occurs 3 between the skin and the mask
for a range of face sizes and shapes. Vari ous
rent .. 4 technological ans,. ha been,.tri
sendil sETER ide b AR L PP Dical BEVIR IR VB 507 e Pecal
and resilient materi seal e industry has
creafs;3 lém/z Aright sggdy Eom?ae?@a%lﬁ tﬁ@ dgﬁcwﬂtyapma&ng aggajoccurs
however, the pressure differential generated actually
betwesn dresskati andi the triask trapgamsendiforsesives end shapds. s anoustiierent
bypassing the air filter material. The el ectrostatic
techholopieal éank heve Beeprnesak fidr dxam@hit sy, adhesive sexsl€laphindwide
spongy or other breathable nonwoven naterial so as 9

seald Shde8iliBhtZRatt sO41€ I iRudirl hed &idrtad its Wkt reMRBtanng
air frombeing forced through the 10 gaps. Further,

airti lﬁt s&i1 é%?ltl)(e &% difer ?ﬁgﬁgeﬂﬁeﬂ%p{u&l%ﬂcﬁg& aifin t?e gaps

osufe etWee e user ace
sure dr,0

betwaoh Sl ged Sip uﬁ.bWBeSFmg%e B BB ReaeC e efiGubdfis Gitgrof the

of the active agent incorporated thereon. 13 14 O her

PresRifdINEIEPR H1aY bemads of 2 ReREY qrjether becalirblsingrwoy ers Bigtesial so as
drop nedia includes the 15 nechanical filtration of

to miimizdERApfassurediffermiely dhus préventimgas from biingfoofedtthewugh the
present 16 invention is approximtely 50%to 90 %

gaps. Pethet, fxastfettiadly fakédtie EIRAL fidel t@ Ereate @rosudieetwdoh the user
filter further includes a material that kills on

and %Sfﬁé&?asy %Gtedf%tthl\ﬁeﬁl@%ﬁﬁg &lowPPEsSire d?(ﬁfjhkelt%e VeS8 tic filter
are filtered out of "the airstream and are

and Eb\} Jl'gg Hate adH?(%je%eﬁ §lhe ga%e%r gt’?t%]éo c?ralleﬁ\(he%c; on s

ng, neani ng does it filter
air passed there through, it 20 kills the bacteria
trapped on the filter. Therefore, the nmedia protects

both the user and the 21 outside air. 22
Other known prior art that teach the use of high pressure drop media includes the

mechanical filtration of the HEPA filter. However, the pressure drop of the present
invention is approximately 50% to 90 % lower than that of the HEPA filter alone. The
filter further includes a material that kills on passage vegetative bacteria, spores, and
viruses. They are filtered out of the airstream 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.

LIBNY/4243498.1
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4 LI BNY/4243498.1 WO 2004/ 024278 PCT/ 1 B2003/ 004553 1

G ven the shortcomngs of the prior art, it is
wa@eooantageous to have an el ectret, which has PBCT/IB2003/004553

i mproved characteristics over known solutions. The

present innovation conprises a 3 substrate that

supports an active agent and is a dielectric.

RY OF .THE 1 NVENT resent |nven

Giveg P UHEOTngS o B BEATY B VBP%S?%’]W B reta which has

art. 7 Specifically and in accordance wth one aspect
impgpeq pRarpfteratins Oth\kéﬁwn splutionse rldiei psesgpigpneagon 80111?@1?1%515@

an electrostatically charged non-woven nedi a that has
substretei tha sagpmtssani actvr ggenbanelds adidléntriei n. Thi s i nnovati ve

nmedia i s capabl e of eradicating m croorgani sns and/ or

toxins 10 nore efficiently than prior art solutions

and can also self-sterilize. 11 12 The present

SuMMIMEY icETaEdNVENaDNY provi des for nethods of maki ng
the electrostatically 13 charged filter nedia having

The BikoBR GBS0 ARSRLOR LB EES BloenT (UBRLLAL o

ured accor varil ous

SPG%}E&?%@ g p ol P hﬁtggtt%ﬁ%%{)%?qni lsltyﬁgt?%ﬁdtﬁa%l%owded

provi ded according to 16 various nethods, all of
heregrinctleciostatieal brghgeasd Herweyqyen megiscthpthowactive aghmts apcorporated
18 Because substantially |less active agent is used for
ther@n.CFhif innbeativeostdsa @rcepabéalofteraldivdtingeniciddr gemi snisadandi an goxins
ef fecti veness. Additionally, the enhanced

mor&bfRionas tiadnl fiok kbt ts6lntiofs dhdeaphRBRBIF-stedfizé.nvent i on
provi des added performance of the active agent and

el ectrostatic properties. 21 5

The present invention additionally provides 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 chatge may be provided according to

various methods, all of which are described herein or are known in the art.
Because substéntially less active agent is used for each filter costs are reduced while

maintaining effectiveness. Additionally, the enhanced electrostatic filter of the present

invention provides added performance of the active agent and electrostatic properties.

LIBNY/4243498.1
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LI BNY/ 4243498. 1 WO 2004/ 024278 PCT/ 1 B2003/ 004553 1 In
addition to the above aspects of the present

WO nooand42081, addi ti onal aspects, features and PBCT/IB2003/004553
advantages wi Il becone better understood with regard
to the follow ng description in 3 connection with the
acconpanyi ng drawi ngs. 4 5 BRI EF DESCRI PTI ON OF THE

AW 6, Fiqgure 1 icts, aspects of..an .exenpl ar

In g e o e o BBRES o, TR el R e s and

with the teachings presented herein. 8 9 Figures 2 .
advapiages W%BFW%%%PWt%W Frgatdsto dle following description in

el ectrostatically charged substrates. 10 11 Figure 4
connpepdrc withdhe ancemphriing drapoatisment for providing a

nonwoven nedia with an 12 active agent incorporated

thereon. 13 14 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

15 The followi ng sections describe exenplary

BRIEFISER CRIMIONR, OF MeIpRASVINGEVention. |t 16 shoul d be
apparent to those skilled in the art that the

Fi gqu ¥ ﬁg;lalgtg %ﬁé&?&o&i aﬂ%%ﬁﬂgfl}/s %IH@odir}l&t%rf ?}?eeéjﬁ%énﬂ }é}%{lﬁ&ﬂn

provi rern are | rative onIy

| imting,, having been resented by way of exanple

a°°°6§llﬁn§.e Wﬁﬁlth‘? %ﬁflﬁg%ssprﬁ?eﬂ?%i?%&li n this description may
be 19 replaced by alternative features serving the
same or simlar purpose, unless expressly 20 stated
ot herw se. Therefore, numerous other enbodi nents of

Figur¢se2 aolh dépsetteixomplathenbafimed oficlectomstitiealby eltaegedasibstrates.
falling wiwthin the scope of the present invention as
defined herein 22 and equivalents thereto. 23

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 describe exemplary embodiments of the present invention. It
should be apparent to those skilled in the art that the described embodiments of the
present invention provided herein are illustrative only and not limiting, having been
presented by way of example only. All features disclosed in this description may be
replaced by alternative features serving the same or similar purpose, unless expressly
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
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6 LIBNY/4243498.1 WD 2004/ 024278 PCT/ |1 B2003/ 004553 1
The present invention provides an electrostatically
webargead7di | ter nedia conprising a 2 substrat ep@I/IBR0EN004553
active agent incorporated therein. 3 4 Filter Media 5
The filter media of the present invention includes (1)
a substrate, (2) an active agent 6 incorporated
t herei.n and n eI ctr sta i cch .7 .8 ..
The giisergyegtion pityi & at elbristetsaly el ifer sl poorisine o
having dielectric propertles or capable of being 10
Smmﬁﬁﬁawgbﬂl%@WEQQ@“@N@H%ENP¢ﬂwﬁ¥@pert|es and which is
capabl e of having an active agent 11 incorporated
therein. 12 13 In a particul ar enbodi nent, the
substrate may be a fiber based material having a
Filtet Mddeals 14 matrix structure; it may be a sponge |ike
mat eri al have an open cell matrix structure; it 15

The ¥r REdik b8 %He?r@seﬁf i bﬂftlo‘ﬁ’ih@ﬁ@es (?)tzpsub;@ate 13) A5 aghRtgtht

ove, 1 n on i ment, he substrate is”a nonwoven

e of fabric that is
lmm85ﬁﬂ8%ﬂ?g%% %¥§?F% ﬁ%?o%%K”%E ng spun and woven into
acloth. It 19 nay be a manufactured sheet, mat, web
or batt of directionally or randomy oriented 20
fibers bonded by friction or adhesion; it may take the
f odubsfates type of fabric. Figure 1 is 21 provided as
an exenpl ary enbodi nrent of a nonwoven fabric. 22
The substrate comprises any material 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 structure; 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. Nonwoven is a
type of 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 1 is

provided as an exemplary embodiment of a nonwoven fabric.

LIBNY/4243498.1
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7 LI BNY/ 4243498. | WD 2004/ 024278 PCT/ 1 B2003/ 004553

1 In anot her enbodi nent, the substrate nay be a
wmoomorem textil e of varying fluffiness, 2 conpei/mB20@8/004553

pol ymer fiber. The polynmer may be for exanple, nylon,

pol yet hyl ene, 3 pol ypropyl ene, polyester, etc. or any

other pol yner suitable for a filter substrate.

i ti n Ily, the. substrate can be of._mat.er
In it e iﬂn%ﬂa s HRE o1 o b s H%??e?s%ﬁess
may. be pe suitable faor a high effijciency
ComB’an eahymeé ﬁh?fr Thepolymsr may ke oaeWAe,ﬂlM%P?lyetAylene
sui t abl e nonwoven material nmay be obtai ned from
polyPeplylenk, poyeatex, ett oPrywetherpadadensuligblp ferraciltgrsubstrate.
Canadi an patent no. 1,243,801); another suitable 9
AdditRinally,ahe subytratt 86h bemald aff mardridls otheMban @sbineer lbar. ng &
Manuf acturing Co. (3M. The 10 nonwoven naterial has
a three dinensional structure which should be
configured in such 11 a fashion as to provide a

The qg]{w%%n ﬁ&l?iﬁ?a th JHa" tg]ge gt{itagl'e ffg{]%ﬁl gﬁ %kﬁc@nck%ﬁgﬁgﬁté ﬁg

agen e “NoNnwo

bers, .t he structural fib 3 the
fteh G i e A Bleh Ao il Toa br doerle e abe P éana Fecnnol
such a fashion as to provide a 14 fibrous nmatri
Aix gp PrayvenseeCedsk @3tF(§aI@ﬁt($€§|6:aPh@a@E%tPlPtélﬂ> LY \8@1)ag@<ﬁher spHable
nonwoven material 15 nmay have a microstructure. In a
matqyal tag alsarbeobiaotidrfem Minhesotdlinmgg &ddatufhdsriag €0z E8MP The
appropriate to be entrapped by the three di nensiona

nonwévell- m¥e)] ha®d tHre GihlenSibidl 8 trodtutehehic ¢hod@bbé €shfigured in such
nonwoven material. 18 19 Alternative substrates may

a fasfhﬂ'fnug% gfonv?de%aﬁl&ﬁg atflé Q)GJ @de E)h?%éra?g) ﬁx‘é%s@&i active

t hat d I nt
a - has ilter str

age‘ﬁc? P gFampIe ‘ﬁghe LgPodi P&Fe“téﬂ b%“?u Ve aeése i Sg E‘ﬁﬁ Jiosg of

dlelectrlc p ties or apa e af havi dlelectrlc
the WWBP’%@PE%LmPhé%\PFé@t% fistrifgyiRddn sechea hipng o provide a

substrate for the present invention. Wen
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 substrate for the present invention. When

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

LIBNY/4243498.1



10

11

12

13

14

15

16

17

18

19

20

21

22

23

23 substrates that do not have strong dielectric
properties are used, such as glass fibers, 8

wao b@dn242213498. 1 WO 2004/ 024278 PCT/ |1 B2003/ 004BGB1B2003/004553
additives may be provided to inprove the dielectric
properties of the substrate. The 2 present invention
is not limted to a nonmoven material. OQher suitable

ubstr i ncl ude n rla or, fo 4

odaifVRTHEC b Rosdied 45 ot SR GarproBrrten ot e Subsizale. The
i nvention may be, for exanple, an ant|n1crob|al an 7

PresgiHtifYeHipR is w linited|tp g @onvrpenpaterialc (Bsr spitanly syfstrates may
bi ostatic and/or biocidal. Biostatic is a 8 materi al

includeaspongyhinbietiglstohéoagr.omt h of all or sone of bacteria
spores, viruses, fungi, etc. 9 (having bioactive
particles), and a biocidal is a material that kills
all or some of bacteria 10 spores, viruses, fungi,
etc. Preferably, the biocidal conprises the iodinated
resfichveldgdarticles, such as those described above in
the 452 patent, as descri bed above. O her 12

The ﬁ&;JeaagJﬁﬁtacﬁthﬁ nﬁ! é%bﬁﬂr‘er?udrﬂﬁ!ayzg? féﬂléd;c‘éﬁ{gle ﬁﬁgﬁt%ucrgbqﬁl ¥t e

jal attac

anttySpy DSE Ikf o T éﬂw@%&% SRR Apdief Ewgyd@bx?w:s,taﬁc is a

that are_known in the art, including for exanple
mategeef fhahinbipiisdhpeiawth ebalbenfemerpkbasteriasnores: KEHSCEHERg siF-
conmpounds. For exanple, a non-exhaustive list of 16

(having hiaditize pettiales), andiA biocelabsiagnitend e inithsali ar same of bacteria
follows: 17 18 Exenplary Metals 19 Al um num 20
sporBaiiruses, ihgBetcOPreferably, the biocidal comprises the iodinated resin
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
microorganisms/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

LIBNY/4243498.1
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22 Calcium 23 Chromum 9 LIBNY/4243498. | WO
2004/ 024278 PCT/ 1 B2003/ 004553 1 Copper 2 Iron 3
wob@aesi2esn 4 Manganese 5 Ml ybdenum 6 N ckebCiiB2eed04553
8 Potassium 9 Silicon 10 Sodium 11 Strontium 12
Zinc 13 14 Exenplary Chem cal Conpounds 15 N nethyl
pi perazi ne 16 Potassi um Hydroxide 17 Zinc Chloride 18
C Cal cium chloride 19 M xture of Sodi um carbonate and
OPEBYdi um bi carbonate 20

Iron
Magnesium
Manganese
Molybdenum
Nickel

Lead
Potassium
Silicon
Sodium
Strontium

Zinc

Exemplary Chemical Compounds

N-methyl piperazine
Potassium Hydroxide
Zinc 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

LIBNY/4243498.1
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11

12

13

14

15

16

17

18

19

20

21

22

21 Reference in the specification to antimcrobial is
used for ease of reading and is not 22 neant to be
wo povis242g8 23 10 LI BNY/ 4243498. 1 WO 2004/ 024 20@S1/1B2003/004553
PCT/ 1 B2003/ 004553 1 Electrostatic Charge 2 The filter
media with an active agent incorporated thereon is
al so electrostatically 3 charged. Accordingly, there
isgzc]i?otenti | across the surface(s) of the nedia
cr EXTRYHC “49%8%I d wherein the field can attract
and/ or repel charged particles_introduced to the nedia
The diltgpmedia withansachse pgrt Hisewerated tieregn & alspuelpetiostatically
travel 'of the charged particles. 6 7 Figures 2 - 3
chargedvAcrdinglpthareyis p ppteatidriceoss thesutiicetd) od theonedin icteatinga
charged nedia. 8 Electrostatically charged filter
fieldwekkrainake fiélé cpii esract andror eegel clargalyparticdes iaxadied to the media
single 9 or multi-layered. Each |ayer may be
so tHab & sonthugtthices RaNRdhe puth bPEhwl bArecRs cbR Phdicedn 10
have a positive charge on one side and a negative
charge on the other. An exanple of a 11 nulti-Ilayered
media is a doubl e-layered nedia. Preferably, a double

Fian i LS P Sesblang i el R e G o

charged on one side and negatively charge on the other
Elecgogfaticaflyehangad filer mogia phihemsesgnidnventios gy far sgampleabe single
airspace and the two | ayers are oriented so that the
or multgietyened. Hadk lofer onag be indivikualhechavged| dyengleilayecddosedia can
to the positive side of the other layer. In this

havé ¥oditaesharke ofnedideRiat a neffivaichargpaf ehd dibére Feeexantpe of a
net dielectric constant of the electrostatically 17

mulﬁ-@%fege%qnédié {searddﬁgfg-lﬁ?/erlﬁ med. Br&ERHARLL YiouRle MyBled media is
dieélectric constant Ts provided to maintalin the charge
usec{ Wher8 & (Ilo%%%ggiyered media comprises two layers, each being positively
charged on one side and negatively 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 layer. In this two-layer

embodiment, the 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
period of time: For example, air provides a good dielectric constant, as can be employed
in an airspace as described above. Thus, the present invention may be effective even

when wet or in a humid environment.

11
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20 period of time: For exanple, air provides a good
dielectric constant, as can be enployed 21 in an
w@roogpanes as descri bed above. Thus, the preseneCT/IB2003/004553
i nvention may be effective even 22 when wet or in a
hum d environnment. 11 LI BNY/4243498. | WD 2004/ 024278
PCT/ 1 B2003/ 004553 1 2 The resulting nedia is an
insulating carrier with an active agent adhered
thereto or 3 inpregnated therein and having an
el ectrostatic charge. The nedi a accordi ng to the 4
present invention can be uced . of diff t
The gespitiagacdia igan dpsuiating aarawgg@, 28 2gii ppRgemad exsdfheipte or
descri bed herein can be used in, for exanple:
imprggeated thgreimpiiivingesilesgostane ehafrgg. t Bresmedis aedeeding fasthe
liners -and generally, any filter material. 7 8 Method
presédft ilentibmcdniyd prgdieed o€ diffeeae thickmeys density aad prdsswadkdpy The
provi des for a nmethod of manufacturing the 10

medf REériRa hetdif édnl Be BB &t dxinbRF cloBHhE wWhani Agesigs, air filters,
active agent incorporated thereon. The 11 substrat e

hel Ldis YRY N Aet 4k cording to vari ous known

° e%%%ﬁ&% %Qﬁzmg n@ﬁﬁ f%g%?% spun blown, air laid,
carted, etc. 13 14 Method of Incorporating the Active
Agent 15 Prior art incorporation nethods using

pol ypr opyl ene require the use of polyethylene to 16
hkﬂ%ﬁﬂéﬁ%Lﬂ—égﬂgéﬁlness to the fibers to hoid the solid
particul ate for a | onger .anount of tinme 17 to prevent
The presenpamvention additignalipnptatiddsrigr ofmethot @f friabefasturing thehe
present invention, the active 18 agent, such as the
electrextitivall v char@si filtedinseeliisRthg 4n dchiee agem? infeaipopdted theyeohe The
physically 19 entrapped in the fibers. Thus, the

subsggtteiifé&f 209He rfRGRcHREd ARYRIDLtoAARBLEKAW RBthbHY8héh dsOnelt

blown, spun blown, air laid, carted, etc.

Method of Incorporating the Active Agent
Prior art incorporation methods 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
agent, 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.

In the present invention, the active agent may be incorporated to the substrate according

to various methods. For example, liquid emulsification of the active agent in the melt at

12
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20 incorporated into the nedia. 21 22 In the present
i nvention, the active agent may be incorporated to the
wenpgnezare according 23 to various methods. FPECT/IB2003/004553
exanple, liquid ermulsification of the active agent in
the nelt at 12 LI BNY/4243498. | WD 2004/ 024278
PCT/ 1 B2003/ 004553 1 increased tenperature and
. __increased pressure for mx d nelt processes, or 2
incrqase R PEANTS AL ok SRTRE TS it FUL TS BRCSSED oF
. extrusion of non-woven fibers during 3 processing., 4
incomorafion Yyrspravingide apisdigarimiter exruski e HoR-evgn fiber during
pol ymer granul es, such as 6 pol ypropyl ene granul es,
procegsengext r uded t hrough an extruder; the extruded fibers
being of 7 varying thickness and |length. As the
fibers are extruded they fall toward a collecting 8
web. A desired active agent is provided in a cloud at
td est : hes [ <N f,st he
I B e e Ry el
polvpipg§lefe i ol et Pt pe Sl o el s beippet
active agent particula 11 may r e fromO, 2 .
varyfiedhishacS gno B 143 41%%15?@ arq gxtaged ey fall gt & Pollgcyng
skill in the art 12 can apply active agents with .
webs b dpsived agtvenrgygeis ppaidddan laslausl af jadecatign glogest fo,the gyawgion
13 particul ate settles and collects so that it is
point of the nesshang fierse rifheappadnvwelvps theeoblingefilserowhtléthe fibérs are
collecting web. After the fibers with the active agent

still iNEQERPLGdi8 QubsiSbBPRatealh Snd EmbdiBméR, 8Rlaceed :i%}gt petculate
the resulting nedia is forned into a nmesh by known

maygﬁ'ggsgiqgogﬁl 0 B0 {edehsttd @%%flﬂmet%&? I-ﬁlv%{fg% R Ogﬁ?ﬁ%ﬁ% t@{iil%ﬁ‘gle art

states incl Ing a vapor, I ne

t om zed . lized ti.cul ate. :
can gRRboA G ABENT Y0 ST A ERSEEPRICRR A ofh potivegegy
roomtenperature wwth particul ate al so at rogm
pM1§@ﬁ§§pgk@ pd cqtgetsisa that itqe Intermeghfday 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 physical 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 pressure define the mechanical properties of the resulting media.

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

Accurate Products Co. of Hillside, NJ.
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15
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17
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19 I ength and pressure define the nechanica

properties of the resulting nedia. 20 21 A suitable
waoredot/obf2e8wn system for the above enbodi nent i sPeTEB2003/004553

Accuweb provided by 22 Accurate Products Co. of

Hi Il side, NJ. 23 13 LIBNY/4243498.1 WO 2004/ 024278

PCT/I82003/004553 1 Various other nethods of

nco g an active agent to fiI er dia ar
varigiy R taehad s el AP il i SF wiBef; Mifble for
exanp Ie using the nethod di sclosed in publlshed UsS 3
the ma%e@hmvgﬁm &ast, dor sxampler usz%ti’@@%b@hdw oseddp gHblished U.S
soaking a bail of hair-like extruded 4 fibers in an
patenicapplientiag enmbera2@D 1084 1§84 L dbrsbnd,soakihg ebeil phbaisbkk§xtruded
and then creating the felt 5 using pressure and

fiberls eipesdAive lagent [ind whing dlkotod tshiede figd soak)y argrthdruéresting the felt
manufactured with 6 an active agent mixed in an

using pEeEHAE End RRPEFatil®. ‘Tflﬁ"@tt@klﬁ nd %fl?mterh@ﬁmhl@s xtngﬁlﬂfactured with
éxtruded into 7 fine hair- |ke Felt 1s then

an ofC TG B AP TBAIBOU § AT PESSEN o AGES% il ot

ng a s suc

r-| sub to which an ctive agent
fine fn Bt Bl PR B [prged Brogue tspelireand pisesiae piges
agent may be vaporized 10 |ike an aergsol. Fifth, the
Fourgly exiyeding e sebstrale, puchiasjpaetyserr an tosphaiy bl syhstangoen (ovkiah an
fabric 11 as the fabric is being pressurized. Sixth,
activeaigentngsprayddsn @blid aftarientextamchnniThe ragti\ter@eﬁanayebmmpoﬁged
media with the active agent to generate a sheet having

like hilgeradoll.l Pitha GRMctitSadent &t infee@d b §raydll infevaiWBven fabric
depositing the active agent on a non-woven nedi a and

as tht Fatrl2S5 fahk ?es&ﬁ%@h %Qh b%ﬁ?oﬁ@%é 'ﬂ&ﬁr%&ﬂ@t €

the active gent t throu

resug%gbed iR Fhte ﬁegﬁiorﬁehewe%%aeshh% t&)ﬁ%?ﬁvgragm es

are placed in a ho
1ncorporatepd therein. Seventh, geposmng the active agent on a non-woven media and

thereafter needle-punching the media to impregnate the active agent through and through

the media. Other methods may be used.

In another embodiment of the present invention, polymer granules are placed in a hopper
of an extruder with active agent 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
extruded to form a thin “hair” fiber used to make a felt. The resulting hair in the above
embodiments having the active agent incorporated thereto is a bail-like wool. The
substrate could be transparent depending on the polymer used. Additionally, a resulting

polymer fiber having the active agent incorporated thereto can be treated with water,
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19

20

18 of an extruder with active agent in dust form prior
to extrusion. Thus, the active agent is 19 mxed in
wo bshppper prior to the nelt. The two conmponePtBIBR20638/004553
m xed, heated and then 20 extruded to forma thin
“hair" fiber used to make a felt. The resulting hair
in the above 21 enbodi nents having the active agent

i ncorp te ois.a The

presaliizen R R Seatat betopnanfeaPesther RIS o 'teﬁ‘il%ng polymer

pol ynmer used. Additionally, a resulting 23 poly

ﬁbelf hayans theostivg asket iaearperated deareto icae at bopialad waﬁ@rr@ﬂ%d ger
be treated with water, 14 LI BNY/4243498.1 WD

laid, 2004/ 024278 PCT/I82003/004553 1 pressurized and then
heated to forma felt. In other enbodi nents, the
resulting polynmer 2 fiber having the active agent
i ncorporated thereto can an be air laid, vacuum |l aid,
water 3 laid, etc. 4 5 Although not specifically

A1th@ﬁ§}pﬁ¢tla§&m@ai@l dRscritfel erefiD BURP Ednﬁ)@ﬁﬂlorﬁﬂ oKW ABthBadhat
hat 6 achi eve i ncor por atl on of an active agent to a

achle?shéQ§i£5r§<§r% ﬁﬁ & E?huéctn@Q gnft o E r%g g ﬁesrﬁtltalZIe fg'%/ t%@%)keggnt

€ Subs an ac

I ncor ate ther 9 Met hod of E| ectrost cal

invephit ol g, 6T RETE ﬁwﬁ{% g et Foupagia b,
incorporated therein is provided with an el ectrostatic
11 charge. The charge nmay be induced by using a
corona, needl e punching, chem cal 12 enhancenent, any
ot her known charge i nduci ng system or nethod, or a
conbi nati on of 13 any of the foregoing. Need! e
pudmhadpf ElestnostgtinglghChargisg friction thus adding a
charge. 14 15 In a particul ar enbodi nent, to nake the
el ectrostatically charged non-woven fabric the 16

The fabrstretd haetigan astichagesat hedrporated théramasl pravidedawittoamelectrostatic
system of about 25Kv, sl ow pass, until

charge. The charge may be induced by using a corona, needle punching, chemical

enhancement, 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 between about 6 months to 2

years.

Operation Of An Electrostatic Filter Media

15
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17 fully charged.. The resulting material holds its
charge for between about 6 nonths to 2 18 years. 19

wQ@o@oenat i on OF An El ectrostatic Filter Medi apdiBIB2003/004553
LI BNY/ 4243498. 1 WD 2004/ 024278 PCT/ 1 B2003/ 004553 1 In
operation, a contamnated air or fluid streamis
introduced to a filter enploying the 2

nof 0 P RGBT b0
drawn through the filter nedia by neans_of a pressure

clecigosiatically chara%d Llterangeia of thﬁpreé@mua‘rqatl% n{ B #iF At stream may
particles of various sizes to be renoved or treated by

be farhed 61 driven thrughl thenfitter magia blyenesns ebaprepprogeiest. t Hbe stream
filter media, it is directed through the filter nedia

may@ostathcdnfbindM @asRidsafivaas S spes td bd @mored obtredighby thetflter
contact with the filter nmedia and 7 renoved fromthe

elenﬁhf eRMMR strb4if @% adhés ¥H%%l€‘é? et a9EMeAS 'tl’iheﬁlter media
el sewhere in t 8 application. This is achieved

suchgt'ﬂglt"tﬁ? ol n?{e%ﬁﬁhﬁ‘l%s%?%ﬁ{og% %&eﬁ gﬁ%ﬁlﬁ%@%ﬁ Rt
[ ter ement, thus reaS|n t he ti t.hat
rem s s et Of Hebigh PRETE At ahbssdaS e Jeathiers ihg
i ncreased contact tinme 11 increases the effectiveness
applisatiem eThig 15 aghiexgd Hroygh the prepeigs phike didiet, ivdrigscquges the
stream 12 13 The convol uted path that the particles
partictes tofelioss 4 ¢rmvoletad patlovayt theoughl thedfilédr etsirens tthas iscredsing the

properties and the nonwoven properties of the

timexHi3hé edrRardinattheir ddntaet with eliedttive WEdoh. ThisiRsesed cérdact time
the electrostatic properties of the filter el enent,

incrdad&s the @H@t%ﬁ%s BRIHAWRNvPigeh trehfing BRGAM MNH the stream.

particles may be attributed to the particles polar
nature. Polar nolecules are 17 neutrally charged and
are also large in size. Because of the |arge size, the
contam nants 18 hav ? magneti c ment, which whe

The gomjobedmath $hah heqragedlss fpllow dy te ceryliad therpdded clectrostatic

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
contaminant p.articles may be attributed to the particles polar nature. Polar molecules are
neutrally charged and are also large in size. Because of the large size, the contaminants
have a magnetic moment, which when subjected to an electric field causes the

contaminant particle to be diverted from its pathway.

Additionally, the convoluted path of the contaminant particles is attributable to the
nonwoven properties of the filter substrate. This is achieved because the nonwoven

substrate had no direct and continuous pathway for the stream to pass through. Instead,
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19 contam nant particle to be diverted fromits
pat hway. 20 21 Additionally, the convoluted path of
wo b4opnran nant particles is attributabl e to p&EIB28®/004553
nonwoven properties of the filter substrate. This is
achi eved because the nonwoven 23 substrate had no
di rect and conti nuous pathway for the strean1to pass
| nst ead., LI BNY/ 4243498..1 WD 2004/ 024
due cth? PBiprstomseties. £ SHBELS i AR R M50 BHIOHS LT S0Gein no
the substrate is nade up of a porous material wherein
singlgpores ofjthgjmatepal fogmps CQrﬁ@uﬁ‘éﬁ rathvgy theguek the abst#tAuous
pat hway through the substrate. 3 Therefore, the stream
Therafrde,tthestpent aml ths particles eariby by e tteamane eonginuously diverted
continuously diverted 4 through the substrate.
throfdhCthe dilsy@are, Adaerdinghy,ehe traveb titnrtbregh tHeefilfer istlesgthaned and
| engt hened and 5 the exposure to the active agent is
the dxPESBERPRC abiive agé‘i’tqb IcRRgeq Uses 8 The present
I nvention can al'so be used in a manner consistent wth
exi sting nonwoven 9 fabrics. Uses in various goods
i ncl ude both durabl e and di sposabl e goods. For
exa e, 10 nonwovens can be used products such as
Add S fem nine hygi ene, adult incontinence, 11
W pes, bed l'ini ngs, autonotive products, face nmasks,
The aresertiinyonsen e#n e s usedl in 2 Aanper, consistsioy iy Pegingmonweyen
filtration, home furnishings and geotextiles. The
fabrieedises dresaricub gdodsdndiedehath darabkl md disposebdeigaods. Forexample,
exanpl e: clothing, wound dressing, air filter,

non$&Wnk B4ibbe @ed prddhictsishE & didpkeld, réaiale HigRme] smltuﬂ@ntmence
those known in the art for electrostatic filters and

e Do iifEC hRBdlivOproftits, 1Ree adik | diffifrationt Ratkf filtfatid

wip piar{ifal 1{% dvrrgo t’he frlﬂ?ter sdia dceor dlling to
biolcggri]gal R seiﬁ{rat%or}lv %rc])trr{e%mlshlrpgs and geotextiles. The media described
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
for products such as facemasks and HVAC. According to the present invention there is
provided a closure material made of substrate having electrostatic properties and an
electrostatic material with an active agent incorporated therein, where the material is a
high loft (in one embodiment, approximately, 1” thick) breathable material of a tri-

dimensional structure and is placed around the mask or air filter in order to not create a
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18 without the active agent can be used as a closure
or to make a filter closure for air filters 19 for
we@emdoezs3s such as facemasks and HVAC. Accor di neCt/iB20682004553
present invention there is 20 provided a closure

mat eri al nade of substrate having electrostatic
properties and an 21 electrostatic material wth an

tjve agent.incorporated therein ere th terial
so-cfifg igBRtgion G A o’ AR o B AbadABesrs o
1" thick) breathable material of a.tri 23 dinmensional .
the coptoyes ofrthe diterens cenmpetaenl sudansdo PHYidpdamesmeghle closyredpaving
in order to not create a 17 LIBNY/4243498.1 WO
filte@@DArop 42y STIRETPHBRONBAIGS 4E53osute mite & filtbedherehy aighhat
junction but instead creates a breathable closure that
byp&sdsuld nysicthv@igh gaps caued hiea aanpertcs figfstitl passds fHreughrihe
geonetrical surface to provided a perneabl e closure,

closi@%h® % filteréd. | tnlddRDnPERREF tb @S resTiitng’ ABREOBEGHrERIeS
the closure into a filter "'whereby air that 4 bypasses

. , .t . - I i .

aifte ot a1 Rl R SR o AR By BOVERE i 6 apldaatysnee
Ln.addition, contrary.to a "resilient? closure th

the o fofying B° byt oE e e e Pess et Elfer ot of the
airtight approach is reversed in our approach since 7

mask Hstegdr Thismpeshedef alesengrmiaperagsk) as géfter filisy ypa geddwisp be
pass through the filter material of the 8 mask

achi¢vedtvatida subsiisitine bfithd noh-vaives ifittgr elerhamtemtts k breathabledpam
filter type could also be 9 achieved with a

havifiglh%tshing F)'rcs;fertws. tThes, Wil \Wois e Airt Fickin@tk SteipRnd blck Bir low at
br eat habl e foam 10 having the sane properties. Thus,

the c‘ﬁt&hﬁ‘? R A AkL of @6 ‘5{%&5 iﬂe&é&g%ct% gse P %&‘i‘(gt @bt a1 fowRYWirdhere

the closure, the cenms resent 1 nvention

acts as asket that all.o air, ther 2 through and

toroff g W EnE SBrEL eI maftenif e fo, i fipg Bala e Al
. trayeling through the airstream 13 with an effective

Wlthae@fﬂe?@tl\&gaéHV? 2goiruelses e eiesn dielasrd th Be  Soqmanh

the " 452 patent, 14 described above. Additionally, the
descybed dfovet Adddionally: sheusetoé stiapsito heldgheimesle rplacesomprasies the

15 gasket of the present invention to fit essentially
gaskal of thapresent iivention to fit essentially all faces.

Experimental Data

Experimental tests were performed comparing a particular embodiment of the filter
media of the present invention to an existing electrostatic filter. Each test was run in the
same environment to treat air with a different contaminant. The experimental data
provided was collected during these tests. In each of the tests a contaminant was
introduced into a chamber in a controlled amount and fed into four lines. Two of the

lines included a filter according to the present invention comprising an electrostatically
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17 Experinental Data 18 Experinental tests were
perfornmed conparing a particul ar enbodi nent of the

wo pdore2421® nedi a of the present invention to aPCT/IB2003/004553
existing electrostatic filter. Each test was run in
the 20 sanme environnent to treat air with a different
contanm nant. The experinmental data 21 provided was

o B G R R o P08 e

controlled anDunt and fed into four lines. Two of

The figrq lingdaclpded anglectepstatipallyrchareed flfieh dnpynepd rﬁmse@@nifhls filter
i nvention conprising an electrostatically 18

doed HoBNYY A@iBU&8bial piPe2i09 4V HBARTE tRACTH] aBR 0O DO Porated
charged filter with an iodinated resin according the

therétbe AndadoRdt BiY whilsiorided aé £ dorlthtteving d ke ahdliwadusddie
i ncluded an electrostatically charged filter, known as

confiPHERL amblihtoticbhtafinand eSS t‘ﬂ@tcoﬁ?é'l%hﬁ’tﬁt)éﬂulé‘sréﬁ*ﬁivaient to
propertles or any ot her type of active agent
i.ncor 4 th urth i ne was provided
the doutt gg%opﬁm?marhtéa\)/( i n& 2 Ccfmﬁot (g}tangond was used to 5
confirmthat the anpunt of contam nant entering the
control chanmber was equivalent to 6 the anount of
contam nant exiting the control chanber. 7 8 Exhibit
Exhikitsfesefs fostht expesipentahdain dlusiriing certaindeatancs a§exesmmlary n
features of exenplary 9 enbodinents of the present
embbdiviesntsi ofithe firegpat invemtionNEx pafiéft, Na eSk27i6hdssctibes the
performance of different filtrati on nenbranes agai nst

perfBma2BOs £S kRNt BitratiBR mehdPaned 8finst B dres389 30,2004 1360 80,

m nutes of filtration. BG spores nust be present in

240, %uﬁd% @fmﬁﬁf%”bf ﬁﬂt&tlgn O% %1151) %mgg%e éyeﬁtsmtaﬁto%ﬁté%? about

iTThess 1 n the averag can e seen
20 180

8 0053%5%@9 oo e ﬁ%efglﬁtﬁ%eftgﬁom%f t%ﬂélbpersssrém@mblt

i nvention achieved a 100% reducti on of BG spor
A, fqrre@ﬁlg phige 30460, 1291804240, 300 and 360-minute tests, the filter of the present

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 provided is that the present invention sterilizes the spores rather than
just holding the spores to the filter. Thus, unlike the present invention, if the Transweb is
handled by a user or is contacted by the skin, contamination will occur. The present

invention maintains the hygiene of the filter.
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16 As can be seen in Exhibit A the electrostatic

filter of the present invention achieves the 17
wesmant42zd |y the sanme or simlar net effect aspe¢EB2003/004553

Transweb in these tests. However, an 18 inportant

advant age provided is that the present invention

sterilizes the spores rather than 19 just hol ding the

spores .t ter

Turhgnoy .t%ﬁxhlpﬁﬂ{vﬂbe Sl g brdihens szl oS Sb%‘fwgnJg%feSBFS for
I s_contacted by e skin, contamnpation will occ

the ppﬁ@naa@@aﬁfhfﬁexemrf\}té@ftqndﬁerﬁlaqaﬁ%aq&%@s'tM§2w@§%fer é@ G(Oh £20,
filter. 22 19 LIBNY/4243498.1 WD 2004/ 024278

180,R30/30820036004iB5@®s of filfwatinn.nY ime ampentExdniginig fr@n 1tthd 000
results of Experinment AF270 there is shown test

viruge8 Suilltcaudedlines® irt the apeafoliviranc eTtaik, tHe pfestmptof el ért sr@tvimg can
menbr anes agai nst Ms2 viruses for 30, 60, 120, 3 180,

caus@4the3dh a A3 645 é'ﬂanéts‘één RfEfbibit Batok @ﬁbh ofith&130 FID WY, §80,

ranging from1 to 1000 4 viruses w |l cause illness’in
240 tﬁ)% aﬁé{ %66‘98 QY HRA th?}ﬁ?er of B8 I?Pésgﬁﬁﬂ&&u%&g% 1 F00%
dan Blcause ness e seen

[ f h of th 30, 6
redus@%r %ﬂ%‘gée;&uméﬁsrffﬂr% e ean Py ficofapiyesh ies ang cnieve a

i nvention achieved a 100% 7 reduction of M52 viruses
100%oredctine M3 tvitaseh angiahewe betwepa 1690:i9shieB0 ybalunitsto be found
achieve a 8 100% reduction in M52 viruses and al |l ows
in theefiiveahail §GGnt. oUsO 00 answehlto amicostamomaliasl WithiMB2 @rises would
the effluent air stream Use of Transweb to air

not &hivadedirt eckults.t Thidddads ¥dnrvésesn kN Hibit BOinnwiditRmtb @sbenefits
desired results. Thus, as can be seen in Exhibit B, in

of st atibR ?rcén@rtfe@ BeREBEd hbove whth ﬁ%}pe%f RENHiFIRA B I%Jlr%s_ent invention

propert descri bed above W th respect to Ex A,

nyent j.on cts. joreeffectivel
protécli]s mBre (e e lj’g{é%él%g Yok v1rusel*\§§élc% {9/% 191%?2 VEr tuggCBeca 5¢ HPI a5 shnall

rraII 13 anpunt of |russco am nat e 1to
amozt VIHFes CQRtpMIRALT # bumap, ﬁsﬂ&@éw r“?eﬁbélﬁfl l«aﬁw presgnt invention,

Transweb does not effectively protect a user from
Transwyel dogsinot gectively protect a user from these viruses.

CONCLUSION

Having now described one or more exemplary embodiments of the invention, it should be
apparent to those skilled in the art that the foregoing is illustrative only and not limiting,
having been presented by way of example only. All the features disclosed in this
specification (including any accompanying claims, abstract, and drawings) may be
replaced by alternative features serving the same purpose, and equivalents or similar

purpose, unless expressly stated otherwise. Therefore, numerous other embodiments of
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16 CONCLUSI ON 17 Havi ng now descri bed one or nore
exenpl ary enbodi nents of the invention, it should be
wd&oapparent to those skilled in the art that P&EIB2003/004553
foregoing is illustrative only and not limting, 19
havi ng been presented by way of exanple only. Al the
features disclosed in this 20 specification (including
y. accoppanyi ng clainms, abstract, .an rawi ngs) nm
the oiions SHLPAISRTYY TP TR e GulRE PR ighe Fbbe of
sanme purpose, and equivalents or simlar 22 purpose,
the preseatimventipnas definesibar thel apnendedislaians andequivaleats therater ous
ot her enbodi ments of 20 LI BNY/4243498. | WO
2004/ 024278 PCT/1B2003/ 004553 1 the additions and
nodi fications thereof are contenplated as falling
within the scope of 2 the present invention as defined
by the appended clains and equivalents thereto. 3 4
21 LI BNY/ 4243498.1 WD 2004/ 024278 PCT/ | B2003/ 004553
1 CLAIMS 2 3 What is clainmed is: 4 5 1. A protective
media including: 6 a porous dielectric carrier; 7 an
active agent incorporated in said porous dielectric
carrier; and 8 an electrostatic charge across at | east
a portion of said porous dielectric carrier.
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11

12

13

14

15

16

17

18

19

20

21

22

9 10 2. The protective nedia of claim1 in which said
porous dielectric carrier is a non- 11 woven naterial .
wd 200403238 The protective nedia of claim1 in pu/mBR003/004553

said porous dielectric carrier is a fiber 14 based
material having a fibrous matrix structure. 15 16 4.
The protective nedia of claim1 in which said porous
dielectric carrier is a sponge 17 like nmaterial have

CLAéMSopen cell matrix structure. 18 19 5. The

protective nedia of claim2 in which said non-woven
material is a three 20 dinensional structure
configured to provide a matri x capabl e of physically

Wha? Is @aitrfedi ng sai d active agent. 22 22 LI BNY/ 4243498.

| WD 2004/024278 PCT/1B2003/ 004553 1 6. The
protective nmedia of claimb5 in which said active agent
consists of particles of 2 a size suitable for

Ntyr sal .rix. 3 4 7. The protective
%égﬁgfﬂ%@é%ﬁ%ﬁ%&%ﬁi ch said active agent is chosen
fromthe ? roup.consisting of antimcrobials and
an?ipf’%?)'zlfl%e.ec%w ™85 The protective nedia of claim7 in

whi ch said parous dielectric carrier . is a non- 8 woven
mafA¢tie 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 protective media of claim 1 in which said porous dielectric carrier is a sponge

like 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 configured to provide a matrix capable of physically

entrapping said active agent.
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14

15

16

17

18

19

20

21

22

9 10 9. The protective nmedia of claim7 in which said
porous dielectric carrier is a fiber 11 based

waoradoanals having a fibrous matrix structure. 12CT/IRR0A30004553

The protective nedia of claim?7 in which said porous
dielectric carrier is a sponge 14 like material have
an open cell matrix structure. 15 16 11. The

b PPl B i HihurCalaf e st fpge 8 Slictes of

configured to provide a matri x_ capable of physically
182 SI%E SWFANI NPT satrapmeat Py sid gHiX- 19 20 12. The
protective nedia of claim 1l in which said active
agent consists of particles 21 of a size suitable for
entrapnment by said matrix. 22 23 LI BNY/4243498.1 WD

TR O00H¢ PrAstiSe hfedial dB2008/10044dh¢h sald ddive Blgentis clicgei frum the
media of claiml1l in which said active agent is chosen

fr%ub@@nﬁstﬂ%%f@nﬁﬁfb%lﬁ&lkQﬂd&ﬁtit&ﬁh@' s and cheni cal
compounds. 4 14. The protective nedia of claim13

in which said porous dielectric carrier is a non- 5
woven nmaterial. 6 7 15. The protective nmedia of claim

% BASeBrareriedls AU A IO SHoPHaLs i Er iy s < Por-

woven material.

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 § in which said non-woven material is a three

dimensional structure configured to provide a matrix capable of physically

entrapping said active agent.

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

of a size suitable for entrapment by said matrix.
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15

16

17

18
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9 10 16. The protective nedia of claim 13 in which
said porous dielectric carrier is a 11 sponge |like

woradoan2als have an open cell matrix structure. BCI/IB2803/004553

17. The protective nmedia of claim14 in which said
non-woven material is a three 14 dinensiona
structure configured to provide a matri x capabl e of

e pRestid e el a0l P 50 iR ER e spersadryBe

agent consists of particles 18 of a size suitable for
en€FoNpIFeRsistHE efanegalsand phemiqa) comoyrfls. The prot ecti ve
media of claim1l in which said active agent is an
iodinated resin. 21 22 20. The protective nedia of
claim19 in which said porous dielectric carrier is a
N0 The Pbtevdive madid &fdldm, 1324 whitiBNYd #6484 88lettridarrier is a non-
2004/ 024278 PCT/1B2003/004553 1 2 21. The protective
medioRe®atdral.m 19 in which said porous dielectric
carrier is a fiber 3 based material having a fibrous
matrix structure. 4 5 22. The protective nedia of
claim19 in which said porous dielectric carrier is a

& &ﬁg B&?%CltllVg ?ne%z} St cllzirﬂn AnSviich SR Sor%gé liie{g%%nrcl hrrier is a fiber

based material having a fibrous matrix structure.

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.

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

woven material.
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12
13
14
15
16
17
18
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23

8 23. The protective nedia of claim?20 in which said
non-woven material is a three 9 dinmensional structure

weoniigurred to provide a matri x capabl e of phyBCTE20§3/004553

10 entrapping said active agent. 11 12 24. The
protective nedia of claim23 in which said active
agent consists of particles 13 of a size suitable for
entraprment by said matrix. 14 15 25. A protective
media including: 16 a first porous dielectric
carrier; 17 a first actjve agent  incorporated in said
31 The ppigcsive mede flamel Sig pyipgly said porgps &F@&E%C@mf jiga fiber
charge across at least a portion of said first porous
di bhsedtmaterial hgvingrfibeous @iy sedtened por ous diel ectric
carrier; 21 a second active agent incorporated in said
second porous dielectric carrier; and 22 an

el ectrostatic charge across at |least a portion of said

BE AR A R $ncdi L GG i © inhiGPdalid Sérouddielectric carrier is a
LI BNY/ 4243498. | WD 2004/ 024278 PCT/ |1 B2003/ 004553 1 2

26..The .. [ ' ' in which said

fi ngﬁgélgg\%?%gﬁfveﬁl?pgg%u ggg.l&gr?é?u%ghgct ive agent are
of the same material. 4 5 27. The protective nedia of
claim25 in which an air gap separates said first and

said 6 second porous dielectric carriers. o
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 first 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 electrostatic charge across at least a portion of said second porous dielectric

carrier.
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11

12

13

14

15

16

17

18

19

20

21

22

23

7 8 28. The protective nmedia of claim27 in which
said porous dielectric carrier is a non- 9 woven

woradoanzals 10 11 29. The protective nedia of BOCEHIB2@004553

in which said porous dielectric carrier is a fiber 12
based material having a fibrous matrix structure. 13

14 30. The protective nedia of claim27 in which said
porous dielectric carrier is a 15 sponge |ike

mat eri al have an open cell matrix structure. 16 17

31. The protectjive nedia of claim?29 in which said
Hodhaeisertivamedian! glamey iRrduch segd fshastiicgggnt and said second
structure configured to provide a nmatri x capabl e of
phystivsegent at@otthe sappmateriehi d active agent. 20 21 32.
The protective nedia of claim31 in which said active
agent consists of particles 22 of a size suitable for
entraprment by said matrix. 23 26 LI BNY/4243498.1 WO
20t B2AAASe Richild 3203 DO a3ch dn ABgap’s RRdai@ffirst and said
maki ng a non-woven material including: provi di ng an

ex ' .let; 3 providing a collecting
me%&%gﬁgﬁ#@%gﬂ%ﬁ é%ﬁg%gsaid extruder; 4 providing a
hot nelt of extrudable material; 5 extruding said
extrudable material with said extruder to provide a

fl ow of cqolin%, . , . . , , o
28. The protective media of claim 27 in 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 carrier 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 a 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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11

12

13

14

15

16
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18
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20
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22

23

6 extruded fibers to fall toward said collecting web;
and 7 providing a cloud of an active agent at a

wo ommabezam adj acent said outlet of said 8 extr UPET/IBER003/004553

that said cloud envel ops the cooling fibers while said
fibers are still in 9 a quasi-liquid quasi-solid
state so that said active agent settles and collects

i S O0.interneshed or entrapped,.wth said fibers
0N wécnodor blkiieg oD PR A A S 13 10 4. The
nmet hod of making a non-woven material as defined in
cl Rreyiding ap syrudenhavieg YuPwEtf orming said nedia into a
mesh. 14 15 35. The nethod of naking a non-woven
mapervidihg asoliketing sabibalost the oud8 df aidiekocidesai d 16
cloud is in a physical state selected fromthe group

copsdvedingd hof malt vaparudablefmdigial;/ dry dust, an atom zed
particul ate and an aerosolized particulate. 18 19 36.

Thex iFediR0 i@ Ex tRRIH R Gn Aer R MOMRT e XIRIBY o Prodde 88bTooling
inclaint34 also 20 including the step of applying an

el [ har [o i 1 .22 37. A nethod
ot Bilhde IR R PRLARP A LeldTRR P ana 2 57 -

provi di.ng ap extruder havin n qutlet; 27. .
| BRVIiDE 3 #1580 OF axes GGRFRAN S PP DRssabmi b ouiat of said
providing a collecting web bel ow the outlet of said

ex exigeer so thapsaid ¢lapedh gnyelonsske ¢asling dbewsxtrlecrais fabers are still in
material; 3 extruding said extrudable material wth
saiadjuesiiliqudiquatiesofid gtatad® thatf damhactfe agenexdtrlescand coilbas snd is
to fall toward said collecting web; and

intermeshed or entrapped with said fibers 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 method 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 of making a non-woven material including;

providing an extruder having an outlet;

27

LIBNY/4243498.1



10

11

12

13

14

15

16

17

18

19

5 providing a cloud of an active agent at a |ocation
adj acent said flow of extruded 6 fibers so that said

w@Ebmud2em/el ops the fibers while said fibers aper/iB2003/004553

falling so that 7 said active agent settles and
collects and is interneshed or entrapped with said 8
fibers on the collecting web formng a nedia. 9 10

38. The et hod . .of [ non-wove terial as
GoPiavaing R cfifceine »78 e & BORAREER s ng s o
media into a nmesh. 12 13 39. The nmethod of naking a
noRIGYiiBH 2 reseniciraf exsudnbls Malgrizlh clai m 37 in which
said 14 cloud is in a physical state selected from
t hexigudingsadpstnsiablegnatérial withperd extruflerte ptdvide y flawsnf,
an atom zed particul ate and an aerosolized

paekirededaibers to ¥4l tbwafDsaid bslledhhradb,aindmaki ng a
non-woven material as defined in claim38 also 18

| NGEAGiRG a R0 BE 802GV ARk Q@oc@ﬂor?llcgﬁée'h{ 62i & RBWAL extruded
across said nesh. 19 28~ LI BNY/4243498. 1
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
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.

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

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