DEVI CES AND METHODS FOR DECREASI NG HUVAN PATHOGEN
TRANSM SSI ON CROSS- REFERENCE TO RELATED APPLI CATI ONS
wab@opowsent Application clains priority from RET/USI08/068225
St ates Provisional Patent Application No. 61/057,742
filed May 30, 2008 and titl efl "Protective Fabrics and
Met hod for Making Protective Fabrics"; and also clains
priority fromUnited States Provisional Patent
Application No. 60/946, 267, filed June 26, 2007 and
ti EE@CEﬁrz%NEdYIE\HﬂPBSrEQB REGREAS DG BUMARN R THOGEN
Protective Fabrics, f whi ch are
i ncorporated in this dfgéw reference in their
entirety. BACKGROUND There are a var| ety of infectious
human di seases, such as human respiratory tract
i nf ect i CHROSSAREFERENGCEESHA RE/LMITWABRLIEG@QH@N&SJch as
bacteria, fungi .and viruses. For exang viral causes
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disclobiFeWy réfé@érﬁéé% theﬁ%ﬂﬁ?é%%cm d ); Human coronavirus (SARS

viruS) (SARS); Human rhinovirus A-B (coryza; 'conmmon
cold'); parvovirus B19BAGKGRQIINBase); vari ol a Vi rus

mal | pox vari.cel |l azoster. virus (herpes viru
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exampie p\hteﬂl enusae of hfghivhehiradn divwsop(aad rmelpmumtﬂﬂ déseases) include:
pneunoni a); Mycobacterium tubercul os

Inﬂueﬁ%@ﬁl&w(@&ugl}za) épﬂé@vécﬁ;@c\agl%mé%egomwa&ﬁ@n) d&uman
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virus &%ﬂbﬁaOfcohﬁﬁ)ﬂ"wI@tﬂ cdup®! MugpRivirat ipidentia hrdtifit g Ribesls virus
result in significant norbidity and nortality. For

(measlggipibella siwas drrimas piadsles e Sugtani nasisoy s yNEWIGE wgus (RSV)

(cory RS PhngB e 360 b t5300°B8b Jillsgt inovirus A5

(coryz%a %n}fﬁ@l{ colll): bl h/%rB 1 @%fff{h' (ﬁé"éasé)n {AteRZauY '(srn'itﬁlpox) varicella-
dem cs occur, such he 1 nfluéenza out break

zostermms (rpehvikis) I(Hdc@ppmx)x Huwatoa| eyt 20vims| (Eoryma;p eomhmn cold');

wor | dwi de.
Bordetella pertussis (whooping cough); Neisseria meningitidis (meningitis); Corynebacterium

diphtheriae (diphtheria); Mycoplasma pneumoniae (pneumonia); Mycobacterium tuberculosis
(tuberculosis); Streptococcus pyogenes /pneumoniae (strep throat, meningitis, pneumonia);
and Haemophilus influenzae Type B (epiglottis, meningitis, pneumonia).

Many of the human viral respiratory tract infections result in significant morbidity and
mortality. For example, seasonal epidemics of influenza viruses worldwide infect an
estimated 3 million to 5 million people, and kill between 250,000 to 500,000 people each
year. In addition, cyclical influenza virus pandemics occur, such as the influenza outbreak in
1918 which killed approximately 20 million people worldwide.

The mode of transmission of one or more than one human pathogen that causes human
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The node of transm ssion of one or nore than one human
pat hogen that causes humanrespiratory tract infections
wor®dbedoseved to be primarily by direct skin tRCEKBI908/068225
contact; however, it has been shown that nmany human
pat hogens are al so spread by, ai rborne transm ssi on of
pat hogen- | aden dropl ets expe:fl ed fromthe respiratory
tract of infected individuals by coughing or sneezing,
~or by sinple exhal ation. Vaccines are avail abl e
respiraigel wagt lgﬂ‘@ﬂﬂ vrasrbeperadogéxprinkaily dawieiecthikimie skin contact;
respiratory.tract infections, .and nedi cati ong,hav
howers o bt iy AP Sl RGP GGY gt PR
transmh SIS o PFERQRRNSden BESIER @K pel RAVBN B the AQpIRDryPH QY ol Sfected
i mredi ate protection but require time sufficient for
individieeby porehingodr snezamg,idrdbgysimpepahsletitoef or e t hey can

reduce the _transm ssion of the human pat hogen. .
Vakguiet pisriypilgble aggipy spie IHEER PArass tPﬁeF@“%?gWWaé‘ofﬁé@mwl’y tract
e G SR Foll YGRS O TRt b DU e human
pathogeat hoGedises, hoeeedrode not pervilel imngediae grdtetion baevequit hiotk
~for preventing airborne transm ssion of one or nore
sufficiepialor daeclpRingii op ar Raladyrrenonsmbefere thenadn fedyes thadgpgmission of
tract .i nfectiqns no t her .di sea o SU RY .
the il B Enafl OB e o RER Y cam RS Knpingssion are no
availabREbE oSt GTRY hekfsh irhiasaidigeIPSa fopsore Of tHe HH@edneRmlviehl
the transm ssion of one or nore than one human
pathoggashogen to and from a human wearer of the facial

THEGice fe0E & - OA LI A And RShioT ot eent £uBRTE FgBeTajseon of one
or mo?@fhhﬁ%h@ huhQ ggtﬁ?ééhethgtr &ﬂﬁes%uﬁﬁnefeﬁ)iﬁﬁﬁgttlf]a'cgﬁlfecﬁegs,talﬂfﬁ)ng other

acepi ece is gured to cover the np and nose o
diseasthe wearer of the facial nmask; and b) one or nore than
one extension attached tg the facepiece for securing
the facial nmask to the NERMMARYhe wearer; where the

A%(\‘%gcﬁgé goc(?necé%fi@d’diirﬁglft otfl?l'iee rg?é;)llft rﬁ?{(]egtiélﬂqﬂellqu ﬁl%vlic?e\ﬁ%{]%'%ial mask for

ne or nore than o ree or-nore t

use intdetR@sih@yeRY tBarSANRIdnSE N8 of ke ChanitieMusianatidge®fo A £om a
than one bi ndi ng substance; where the one or nore than
humapweangt atithedagalbsasn cla angreprbiodsrensnide dacigtonaskchapriegser) a

human pat hogen bi.ndi roup for chem cal l tt.achi.
facepifif PRI A BRI CE R & ot o Bts o B PLA PR and back
side, 4rAlhé ackpietd '8 rcoﬁﬁ?iﬁéﬂ $880RP EhelhofR a8 d B& o OME WedRE oPlthe facial
mul tivalent netalTic ion or netallic salt; and where
mask;cmé by oneor eord thran@ne epfentibe attdvheé totherfacepiect dor seburémg the facial
rises a heat-mml dable fabric. In one

| ayers co
mask @h%‘% &F%ﬂﬁe t“f?é@é‘i’;”@ﬁ‘ieéﬁg?%ﬁﬁ’%ﬁ?q SOPTHECE s anPE fhgn three
layers® Gk e e D S re MBS n W the 1R CABRY thsf hree layers comprises a fabric

comprising one or more than one binding substance; where the one or more than one binding
substance comprises one or more than one human pathogen binding group for chemically
attaching the human pathogen to the binding substance; where the fabric further comprises
one or more than one type of multivalent metallic ion or metallic salt; and where one or more
than one of the three or more than three layers comprises a heat-moldable fabric. In one
embodiment, the facepiece comprises a substantially semi-circular lower half, and comprises
an upper half with cheek extensions laterally, and a central nose bridge extension between the

two cheek extensions configured to extend above the nostrils of the wearer, and onto the
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an upper half with cheek extensions laterally, and a
central nose bridge extension between the two cheek
w@i006306hs configured to extend above the nosk€T/US2008/068225

the wearer, and onto thebridge of the nose of the
wearer. According to another, enbodi ment of the present
i nvention, there is provi ded® a facial mask for use in
decreasing the transm ssion of one or nore than one
human patho%en to and froma human wearer of the

bridge efcthenoseafidhe weaghe enbodi ment, the facial mask

AGRERR R Dlea e RRE L PR aRE ot . RS £5TE g racia
mask RRGKe $ 8@reANY th@ &ah@FI8RLE 6LOKOG Bk BEh bie I pétﬁ%gen to and

nmout h and nosé of the wearer of the facial nmask
from zbmumatewearermf thetthaal roask. entomesinbodandnacthe dadiad rhdse comprises a) a

e i S0 ek e T S R s o
side, e&‘a”EHé !fa%bﬁlgcé)%f%ﬁreﬁq{) %0@(%5{116 Hdat éuﬂidﬁ(ﬂg of EQS\L@aqgl?of C}he facial
ogen bi ndi ng

npri sing one nmore than one human pat

mask; gmdlw ohebr atvedriiaalony eafehsiohhnigehtdeo thefaseppat iergeburling the facial

t he bi ndi ng substance. |In one enbodi nent, the one or
mask fepthe heathof Ba evertarahergtthe sapipes m&r@%a #hras:rﬁommlsmg one or
more §1; o§ee mﬁ:ﬂr\gs% gt%ré%fecsotﬂlaq%%?n%oane { un nI? or\llelt IIE]ul’rlr?are{ls hogen binding
group Ff@lt ERAEIySat@BEInS theMirBart bl Qo Vﬂer Biﬁdlh@ 3ibs&Ad8%n one

human respiratory tract infections. In one enbodi nent,
embodimeni tlee aire eroneretthamormieurhampeathqeen s spdectédsiroml the gawp consisting

of bac e&%\n/])ﬁtlrpgﬁ é&‘ﬁ)(‘é %q% &)%St Iggltlsl\(;q&laﬂsa @%%‘ 2 S?gﬁ% Ieat‘beglment tlsle human
pathoé@\g's bhOBRMot & thak R Nirub ﬁfa't Hﬁﬂé@h&hﬁ&%@ﬁlratﬁﬁbﬂr&? iMbdbhs. In one

d respiratory syncytial virus (R
embodiniemd itieedrde, ort theref thinr oxe Iﬂmnztrhmth@ger[ps bed@sedfremahe goou consisting
than one type of nultivalent nmetallic ion. In one
of adeapgstpcingh VirusHé AoV hrpembineplen visuHdEs Yy ﬁ@méﬁ papillomavirus (HPV),

1nﬂueﬁ%| \;ﬂ'u\é?g %Q‘Blewﬁ‘@s{ %ﬂdcre @%tb@os%ﬁ%ﬁﬁﬁ %H‘}l{ (RS ﬁl e elﬁﬂ)odlment the

consisti'ng o Iva silver

fabric dheérldobiprBELOe @ Mbre thin GMLtypEBOHiuldalent hie@lnﬁcawhl dn one
further conprises one or nore than one netallic salt

embodjgient ttleajorfer ermt)mth@t oRpLyPO 06 rrslﬂtmgen@me@élgpmn la@@l@qccb from the

er o opper_sul f te and..zi nc .ac
groun SR neet kPR Sapfie ch TG P "o i s hone
embodlﬁly:ﬁtr She ABHCc #EnR cofBFiSes! dHRMbrafste Yhart &% et Rl shit¥elBéted from the
| ayers conprises the fabric conprising the one or nore
grouptchasistorgeoflzioppi g eateh soppee @xiden c«:ppzer sufroel ambening aca@e.oln one

nore thap one of the Iurallty | ayers co IS
emboi@isit. 5 HeShereamse: § RUGHY Shfoernan On%%nﬁelﬂe thgp ane of the
r f
poralf BELBYS Py ARl SoyludUE R BOTRRL 888 e e
substapod.y BSbeY enttodibmty bmser @Ot éhe on® o @lurbHI3rdfdaydrfcamprises a
enbodi nent, one or nore than one of the plurality of

heat- mtd@@l% fapigprin 988 CHOPYIHICapYINE 96 MRsD phangone|af teplurality of layers
comprlses a% %cngelecaerhefrgm%g !gl'rotu c0n31|st?r}fg 05 po?ypngpylgﬁees polyester or cellulose

acetate nonwoven fabric. In one embodiment, one or more than one of the plurality of layers
comprises polypropylene webbing. In one embodiment, the plurality of layers comprises
three layers. In one embodiment, the plurality of layers comprises four layers. In one
embodiment, the perimeter of the facepiece comprises a semi-circular lower half, and a

semi-circular upper half with a central nose bridge extension configured to extend above the
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three layers. In one enbodi ment, the plurality of
| ayers conprises four |layers. In one enbodi nent, the
w@EeeomezosT of the facepi ece conprises a seni - cPETUB208/068225

| oner half, and a sem -circular upper half with a

central nose bridge extensiop configured to extend

above thenostrils of the wearer, and onto the bridge

of the nose of the wearer. In one enbodinent, the

facepi ece conprises a substantlall¥ sem -circul ar '
nostrils@ighe Wearer, aaﬁdmtcmhpnhr@eg oftheupppept higlweapgrt Hneime gkibodiment, the

ext ensi ons and a c ntr ridge
facepiflss GRIN O TRl st S SRV BEhR 2RE cSpBRF apunar nalt
with ch@el@é%t&ﬁﬂ)n@ haveny! h@nd"epéérﬁﬂal foRfbridde cWRALIBR beedn @M Qo cheek
the bridge of the nose of the wearer. In one
extenseors@ontiemed t¢ bacidatmpye eoenossrils @i viexwearer radd o ﬂhe dnidge of the

side in order to eclose pr.oxi mte facia
nose QRGUESY. s, SEPEIER. firc eRiacalis FRIBRY p¥igyige front side in

order ?d‘BSPé Hs&tly abgtExinGld g@faﬁ Em%s {3 \@ﬁ%?e‘? $G% £OAPHaSES 1fone
edge, ottome ate es connecti'ng
embodlhlemt, Qle pedgﬂetw dththé Ifacepletd cxrmm@e a e eldgtme Hoaompddge etwo lateral
further conprises a plurality of pleats extending from

edges garnecting Hgl opadee vith theebastonepdgeaned te facrpicce fiehgs|cempsises a

pluralﬁ% Pnﬁﬁa exfée%ﬁlrr]l3|fo r}xﬁgg%ie&terﬁﬂ?%eeq%gh tﬁ%rnltefg elldlg}ﬁ%% qﬁ P?th
allowih@ eRPAS A dﬁ%ﬁé‘fa@é}ﬂ@d@d&ﬂtralﬂﬁ tHREHS I foF RinB TRl @noé:0 %b&‘ toward the
approxi mate the facial curves of a wearer of the

front fide ohthe naskiecé whemexpmbed i inender t@ hwrenmsdy approgimdiaithe facial

oo PR B s TR BB B
extensi¢h ﬁ%@fe?tg ﬁfﬂpflﬁc%}ﬁ{iﬁ c&Hsth oPL&EEN Lan ABY %H teﬁi‘ﬁéﬁve strip.

IS prov mask f r use 1n decre S|ng t
Adcoatisgricsaiotrer @mbodeneant ofrtreeredeaninvatidny teene xaprboged atfacial
and froma human wearer of the facial nask. The faci al
mask fpgdRe dbAssreasig the rangmaisdpn etenconpeicstiay Olae ]FWB%H pathegen to and

from ?ﬁ&ﬁ&&w?ﬁ%? of i fﬁcl&%éﬁtfﬁe fa&'&ﬂmﬁ@!‘%ng&{; 28 a) fe&%ﬁ%&e

and nose o e wearer O

compi®ingla FMPYide| £bddkl i arﬂmc}iwrirﬁétag aad taligued @GveS ilRGnouth and
one or nore than one bin ng substance that binds the
nose @ rﬂ@e Wcarnbp%thte Hagialgnaskh b}mmerp@\talbtfg@hﬁﬁr C@ﬁmr@)ngea fabric comprising

hed
one of Fpgiaat R kg bt SacedEd PRGBS e ot rih 8% e pathogen:

and c)I epfﬁ@éﬁa'nﬁfh atﬁaléﬁéd:-‘td the RARMleELthraolfsy MRSk Or use in
decreasing the transm ssion of one or nore than one

Ach:orrhng fariodye entbod smoht bf e predeunventesy; ererofs prbeidgds gas mask
mask. The % s mask conprises a) a renovable filter
for usg b‘hﬂ‘?‘ir%ﬁsﬁ]é e ]trggqrplém ﬁéplpes(prnlﬁo%tga]b pn%lllrgart Haéhogﬁqéo and from a
humalﬁ{&/@gljﬁp gfa ?1%%35 "ﬁ{l&f? gﬂg%aghﬁgg ﬁ&ﬁ?fsl%gg %}et fiR% c%ﬂﬁ)rlsmg a
fabriclrohgris@gtone oﬁr Inhdre thanl d’neQi’hﬁhEg‘r’aﬂﬂtalﬁed‘lth.at biﬂes fhe| dréfor more than

Onehconprlses a material conprising a plurallty | ayers,
Wipdt pathpgenofndiby mephanisshattashed Fe l}ﬂkhﬁ&ﬂ}et yitess Ip @y@r s
embodiNeR!, , tﬁeeﬁltérhc%n{p%g(resl § 2Rl Icgrln[r)] sﬁg g p Ura ity &t letlyré?sn wWit¥e one or
more than one of the plurality of layers comprises the fabric comprising one or more than one
binding substance that binds the one or more than one human pathogen.

According to another embodiment of the present invention, there is provided a device for
use in decreasing the transmission of one or more than one human pathogen. The device

comprises a fabric comprising one or more than one binding substance comprising one or
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bi ndi ng substance that binds the one or nore than one
human pat hogen. Accordi ng to anot her enbodi nent of the
WEe@903057 nventi on, there is provided a devi cePE¢DUS2088068225

in decreasing the transm ssion of one or nore than one
human pat hogen. The device ggnprises a fabric
conprising one or nore than ‘0One bi ndi ng substance
conprising one ornore than one human pat hogen bi ndi ng
%ﬁ‘ p for chemcally attaching the human pathogen to

more thas ob¢ huinag pathbgeraioéing greln foe chemicaldy higa mgetbc Bumfpn pashogen

roup consisting of .an air an art
o the gyt TR 07 gt e 5 BBt o, 86 erdh Sisfngof g air filer,
an artRld (ﬁ‘-‘dl&hlﬂgaﬁgd BlbtHRE SAESYTRGic RO BdveSing Foth 8RN mak @F Yreathing
sanitizing patch, a sanitary pad, a t0|Iet cover,

apparampd) el damarya dsy sangeingpadcta adandaow pady @ taileg coven, mpi@lstery, a wipe,
enbodi nment , e device further conprises a pluralit
and a ypnqogy eqveTing En 8% cBPOdipeat. tt?PaﬁeVé??eﬁ%‘%eli PrRIRISGS 1Ay %hty of
1ayers°£nd éﬂ{gﬁmgﬁgﬂﬂ%ﬁ 813@01‘ e g@ﬁ?ﬁ Cofﬁ&&{éﬁ§ % i eﬂ%ﬁ%ﬂ% t‘aﬂﬁc 86mpnsmg
the onera)e n@re neo e i iog @ulﬁfant:dfleh’pbmer @hbddimeiit, bay ef ﬁlore than one of
onpri ses a heat-nol dable fabric. In one enbodi nent,
the pherﬁbtymf ¥ e COIRBIFSCS Heheatmolslable| fabrag.i 1ot embggiment, one or more
than on? nPgl}e ﬁﬁ;rgﬂt (?Jlr%}l/e%é gsmﬁﬁ%egg %{)rl% E?IF(‘S?cggrngpthgt%gqsug)sctolnglgtmg of
polypl"(\)@méﬁt\! epbly R ios celﬂﬂo%e@f@ﬂtﬂi\ﬁm@ﬁ fatRiRe @roneRholiitdht, one or
ne of the plurality of |ayers conprises polypropylene
more ﬂseb lone gf therplmnbtye@fd@y:hrsreompmds@ommmwlqrrtewdfbmgybr@e
onprises three ers. In o
cmbod R Grutty 8 5 S Qi Peebree gt afEpa chBtgR, ghe plurality
£1 ROLRES £ ment of the present invention, there
© ayi&g Cgr g 19% 8ﬁpﬁggﬂtshod for making a facial nmask. In one
A@nb:bnig remtothdr eenbaginmemd of drppressasinagntimo vhedd isgpravidadb nintethod for
rising one or nore than one bindi ng substance

makmé ¢inkma oweor@rewén%rﬁawemh%%ﬁprw RbBEY Ihnyaifayic

comprdsiffs’ gné & m Haeﬁ%ﬁ ?lé‘lh ggﬁ gB%gﬂ&l Reite rbn‘é%‘r?z%%@?haga one human

pathogenttinding gf(ﬂ@)l fal ciigagikallyl dtta@h@ en@mﬁhmp:tthogelﬁ&o ftl@@blﬁﬂmg
mask conprises a renovabl e fllter conprising the

substahegsrang :b) ans@rpdiatingethn debrisoimfsy the é@:mlrm pdnam ggbpfienent, the facial

bl i
mask (RN ademov e fliet S S e af%'%ﬂ{:p A e RS0 somprisss

incorpo¥dt ngttﬁéi kddBoVaBR fiIeRNih® (RO fﬂé[a'l $lale. ‘hli‘ 8ndbMBbdifhent, the method
subst’ance between sheets of heat-nol dable fabric. In

tfurtheo nempriies eénclesing of kerrowtdiggithe datirireconomigpng the dirvkeag subgtance
t he. sheets.of heat - nDIdabIe fabrjc

betwe@%ﬁl@pﬁdlf%%furm%%blgl%lg&i n{g},ﬂne qupRod %@mo@efrﬁqtp%ﬁlrther comprises
s QATER DY <l AP Lo RA 0 ffimen. v

method €artRaS@MpiriRes mﬁlﬁg)@mmcfnmpta@m bye additoal substdee dilidnhan the

one human pat hogen. In one enbodi ment, the one or nore
bindingtahstaits. 1 reqrersas thegoanwe CRRACHY ©fiPR¢ QRMERR than one human

pathogen. In one embodiment, the one or more than one additional substance is a multivalent
metallic ion or metallic salt.

According to another embodiment of the present invention, there is provided a method of
decreasing the transmission of one or more than one human pathogen. The method comprises
a) providing a facial mask according to the present invention; and b) wearing the facial mask.

According to another embodiment of the present invention, there is provided a material



10

15

20

25

30

metallic ion or netallic salt. According to another
enbodi nent of the present invention, there is provided
w@ 2000008087 of decreasi ng the transm ssi on of onRCHUSI008/@68225

t han one human pat hogen. The nethod conprises a)
providing a facial mask accqédlng to the present
invention; and b) wearing the facial mask. According
to anot her enbodi nent of the present invention, there
Is provided a material for use in decreasing t he

for use imdepigasyigdhe grNLRIESIoR Oﬁ@meeon mare Har omh@marpmth@gyen The

materi a

mater g Eorgp 5 PR e ot Y Ra® B PhTTors Mo CRagLHE Pusiliy of layers
compiGRE R B68c tHRpfiRAL iife SR hSleNBard SR BAGNE subRiRe! NRBne
one bi ndi ng substance I n one enbodi ment, one or nore
embodimant, @ne oofnaréd éhaplone aif itheyplofalibagielagers onmprlsessa ]a?eat moldable
. heat - nol le fabric. In one enbodi nent, eor
fabricy ﬁ%l‘?% ﬁ@%B ineRb PR 4R9TE ﬁhaélfoqeﬁ ShesPlugHsy @é{eré CPE’:I)’HS%S a fabric

t I
seloci8H S0 FE e TonB L AR aAEyE, E’%a%%tsﬁe# aﬁ{%‘é ol ngnwoven
fabrice rrb@de ERbbIin@NE ode oMdiice tiitmronertd thd pluk@itp biifageistepnpiises

| ayers conprises pomgpr opyl ene webbi ng In one
polyp@@ﬁlsae ﬁ@hbmgt He op¢ gmapdimenpfthe a&aéalﬁy b HYETss@sprispedree layers.

odi.nent . the i of layers
tn one el p o RIROALITE, popdds bt Of ot
features, aspects and adyggiaaes of the present

invention will becone better understood with regard to
Thepeaiddthemieagrete sme'pq@taind radvmbmﬂ oé dleqtrasensmvamtcbn will become

berter ApdTR AT Stoieet o e f e dEsPbors BRRrRE e G ehe
accom?&omg;h hfé‘é%&ﬂeké’n F| gure 2 is a partial, cutaway,

perspective view of a material according to
Figire 1pis egeantial ifroned tpespectdemiew st b datiriveactaddingctoshe preséent
Figure 1; Figure 3 is a front perspective view of a

invent§Qfj al mask according to one enmbodi ment of the present
Flg %”:I‘s' ?f%sﬁ(f T! %Héﬁayﬁnﬂcﬁltﬁ Lﬁ?s%gctﬂgrﬁg\?gf \{I?até(fieﬁ%(cggrflﬁ@%o the

preserR@RGREGH | donptisaw @é fzﬂ)rfcaéhbﬁfh 1mgﬂ1raqcor ding to another
enbodi ment of the present invention, Figure 6 is a
Figereld is erfsqs perspectiviesigvodf & ffesidl avdsklacenrdiaggh onp embodiment of the
5; Figure 7 is a front perspective view of a
presenftélgieélﬁo%sk accordi ng to another embodi ment of the

FiPlir8$eR 1t tabl @Bish&Mive view of the facial mask shown in Figure 3;

Figure 5 is a front perspective view of a facial mask according to another embodiment of
the present invention;

Figure 6 is a back perspective view of the facial mask shown in Figure 5;

Figure 7 is a front perspective view of a facial mask according to another embodiment of
the present invention;

Figure 8 is a back perspective view of the facial mask shown in Figure 7; and

Figure 9 and Figure 10 are two front perspective views of two embodiments of facial
masks comprising a removable filter according to the present invention.

DESCRIPTION
According to the present invention, there is provided a fabric for use in decreasing the

transmission of one or more than one human pathogen. According to the present invention,
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Figure 8 is a back perspective view of the facial mask
shown in Figure 7; and Figure 9 and Figure 10 are two
WO e@n0308T specti ve views of two enbodi nents of PEERUB2008/068225
masks conprising a renovable filter according to the
present invention. DESCRI PTI According to the
present invention, there is provided a fabric for use
in decreasing the transm ssion of one or nore than one
human pat hogen. According to the present
there isrprevidedn makrsiaé forsuspin decteasing atensmissippof gaeoi pore than one
decreasing the transm ssion of .one or.nore than one
humath ?]geélaf&%gbeetﬁ? eérf,ag] ci)lﬂgrlﬁpétaeﬁzl}llﬁﬁtycg%wrge@ where one or more
than oRk OF &lel f1iraf@fy bA%FErS coRPHsddiehBri® A ofdind®S thelgradtnPRfeion.
the plurality of | ayers conprises a fabric according
Accortlmgtth@nptheisembodime it the preders omaintign t the@neo phevided a method for
. enbodi.ment of the present invention, there i rovi ded
making anﬁg{)lﬂ‘b Tf5P Hhﬂ?‘if?%l%% [S%Hﬁp%,mlfs%}Pn Q5 8ng o JaEs é%g PAgHRaN
ANSITLS S| ] ' '
pathogdh® 3 ng R ler® Ve Rled S oSS o FIRICHEBRUBELTIRE Bhlsen:
invent@sC OActar@ing @0 hh@h@r e@stsiimemvgntid presenhdmendomghére is provided a
anot her enbodi nent of the present invention, there is
methog fgx, makie 4 MEeHAJOT B5c iedertegsiag the Eansalissfasyofiphg argnore than one
decr easi the transm ssion .of. one or nore.than gne
huma GithGFER, (e g mopr IRy B SR Ptuh 8 e dr g da dhe
preser®! ifRNA6H.2IA coG@a dionBother EMBodihREECHH the PY&Bit iBVention, there is
~According to another enbodi nent of the present
providedwaedavicerfor nseenaletreapng tiedensmissmn dont or myge than one human
decreasi ng.the transm ssion of one or nore.than one
pathogehnly %Steﬁl?&gﬁf?enf’ tﬂ‘c’)ﬁ] VIEbUBPTEsR @ fabiGacsaifipg o the present
inventfHTPH GeSenthdl ﬁﬁéﬂt?th@%%gg icBﬁigfi%sta at@fi?lsfc%rdiirg’t%r{hé Bfbsent
I n one enbodi nent, the device conprises a materi al
inventdorc oindi pugfdreedt dnebqairese ntheidevieatis ofacidl mask poredeeraagialg the
enmbodi prent, the device is a facial mask for_ decreasing
transnifdon PLOREATIEPISHIY oRnlaean prshegenia And ey aman wearer of the
. 0 . f aci . .
i BRSO b LOFL B AIRR, ORE St B EATh e provice
metholdTYeakidB.a dehfkdot Ssefih @étdesIng tiEatdieshidsdh JTRIE 0@ nfore than one
device for use in decreasing the transm ssion of one
humappathegea. tIname erdonumant Ppeanedipsprodyces aeleeieb oetorging to the present
. t he t hod produces evi ce .according to.the present.
inven o REcedine s a0y G e TG 5 BisER RO gHRas Drovided a
methoB o2 8fYeadify 81 HHABmikRE ohe oPhRYE HRH e TREAAPa®bgen. In one
decreasing the transm ssion of one or nore than one
embodionean tixamhihge mompdsesrmoeidmgcﬁ dmmde, acthie ingetohtbel present invention,

conpr.ises providin devi ce accordi.ng to.the present
such &5 EFHE) BRSK AGEH B4 ISR IMEIROBC AR dRMEF. (e, device and
T\ ' : e, material, device and
nwﬂmﬁ%?ﬁ%@éwxﬁﬁﬁgﬁgﬁﬁgéggﬁg%?%%gd in greater detail. As

Adigsed ih thi§ bissloslirs C&x@spi where Xigequintemd egqiiich etheowisexthe term

3 requires otherw se, the term, o o . o
comprise” and variations of the term, such as “comprising,” “comprises” and “comprised

are not intended to exclude other additives, components, integers or steps.

All dimensions specified in this disclosure are by way of example only and are not
intended to be limiting. As will be understood by those with skill in the art with reference to
this disclosure, the actual dimensions of any device or part of a device disclosed in this
disclosure will be determined by its intended use.

As used in this disclosure, “human pathogen” comprises bacteria, fungi and viruses that
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"conprise" and variations of the term such as
"conprising,"” "conprises" and "conprised" are not

WO paoeseBss’ t o excl ude ot her additives, conponenk&T/US2008/068225
integers or steps. Al dinensions specified in this

di scl osure are by way of ex e only and are not
intended to be [imting. As W |l be understood by
those with skill in the art with reference to this

di scl osure, the actual dinensions of any device or
cause paman diseasegicinflodingibseteris efinphandigises Sei ersise Buman respigatory tract
f det er m ned by its intended use. As used in this
in CCUfNY el osur e, "human pat hogen" conprises bacteria, fungi
Asal'i’s‘éd Vih FiH$ 88 cloffk Cabaginb Wil S 8RERSa chdMntAHrB8p that chemically
bacteria, fungi and viFfuses that cause hunman
binds rdgpmian pathogert, raither thah @odsentmg, ordg aqﬂ;lgsicalrbatl’mrsto spatlal passage of
ans a chenjcal

di scl osure, "bin supst
the hupRgpaghoghy- céimglﬂrfy % E‘ﬁﬁ %%PrFTE G4, Su?ha%% e]?m‘ESh bmdmg and
« b [ t
blnd%% ed?ﬁe h Egnfgi; mp% tcﬁ%glg%l%rg@éss bﬁft n'le%ly tﬂe gﬁé@éﬂtﬁ d)np(ﬁstﬁl?}gg physical
barrief & &ﬁe&ﬁaﬁa@ passagticththasiuinbn Ipdﬁlogen bi ndl ng" and "bi ndi ng
action, " refer to a chem cal process, not nmerely the
Aspused anthis disglogireorgejlulosish y§¢a@al ‘CoEPHiiBg C@lbﬂ@swe spati al

as f t he human. pat.hoge
AGPRIRER e Py HIRRRE R OR heo e B Tibe eyt M epicasine he
transtA6E6 6f MemAPpdticheRs. € $EBte eMYRTIERN thet ABFE cofipie8\dne @€ more
a fabric for use in decreasing the transm ssion of
than one end ingasubeigeeesthat indmenceoroaiertbart one type p&bwingn pathogen. In a
nore t han one bi ndi ng nce .t hat

t
preferfil HabcEfidey Tt HARPOS o B TFe HIHHORE B ugBs AN that
binds @n@&efn%fer &9n %H% ﬁﬁﬂg'@r\‘fﬁms then haldfe J. SIES cANREs Riman

nore than one i ng substance that binds one or nore
resplratbbyntram enfegtpmns alicly g influersaac Byabindim | thee hzraary patbisgenttbalie fabric,
ses human respiratory tract infections such as
the fale#Ff ﬂftfé%.%@s theyrapsratssing of Hie IHimANPAthasBgBIsh 8§ ferample by

prever&t Ijeﬁaaset (E@Vlﬂ?sq{aﬁrt?cl e‘% 1?1?3—15@&1 ﬁfoﬁ%?ﬂﬁgbﬁ[b N thﬁlhtﬁe fabric.

SucC
THeGdrR &% &‘n&fe A 3t lﬂﬁk[lh% @msanw e@npmets S)nb @e eibré ﬂﬁdﬁ' o human
evaporate within the fabric. The one or nore than one
pathogﬁﬂrtdndigg st fan ekengioathr atteBing ke brmaybpashegeario dhrebindingn

th f
subsiai R ol R s ro Rt h S Db Bt 8ih FERpee g s
dlSClOytﬁ'gerI§ %%Qfeﬁw Eﬁlﬁ§&in¥é‘n¥ hhéKinkln [g' éﬂb&th‘fce%fth&‘ Jo‘ihprlses a linker
reference to this disclosure. preferred

groupésiwhdis fen¢xantphea vinyt sulipregrsi@ rfoeattaahhllgethe bimdpigi smbstaice to the
i nker group (such as for exanple a vinyl sulfone
fabricgr oup) for attaching the bi ndi ng substance to the

B}fhﬁ/g%bf:e %ﬁg@gﬁﬁ 0% E‘ff)agﬂe%& t%lg h?lﬁxgn g’fg??ééf@;ﬂe botuﬁg to the fabric is

selected from the group c0n31st1ng of adeno-associated virus (AAV), herpes simplex virus

(HSV), human papillomavirus (HPV), influenza viruses, rabies virus, respiratory syncytial
virus (RSV), and the human pathogen binding group is a sialic acid group because these virus
particles bind to human cells through a terminal sialic acid group on a surface oligosaccharide
of the cell membrane of human cells. Sialic acid groups are, however, relatively expensive
to produce in a form suitable for attachment to fibers or fabrics, and therefore, in a preferred
embodiment, the binding substance is a substance that mimics the binding action of sialic acid

groups on influenza viruses, but that is cost effective as a component for industrial-scale
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selected fromthe group consisting of adeno-associ at ed
virus (AAV), herpes sinplex virus (HSV), human
w@applobdsavi rus (HPV), influenza viruses, rabi PGI/UB2008068225
respiratory syncytial virus (RSV), and the human
pat hogen binding group is a %ialic acid group because
these virus particles bind to human cells through a
termnal sialic acid group on a surface
ol i gosaccharide of the cell nenbrane of human cells.
produgiicql ofcfabidésceogrispie the dindianbstance aicardinglioythe l@tféﬁ@l ipeention.
for .attachnment to fi

f b
AGPrhO SR b BiRedi b5 il B BAE B! bl 81 binding

substahg@c&hﬁi‘?éeﬁ‘g Iﬁﬁﬁﬁtyﬁﬂﬁ)@eﬁ §1n@1n%3§?§ﬁﬁ E@@ctéd"ﬁfbmrfh%i?&lpt&ﬁsmtmg of a
bi ndi ng action of sialic acid groups on influenza

sulfates group ésichagttor dxamples sobsted efdhesdcchagidesor sulfaag ohigosacdharide) and
i ndustrial -scal eproducti of fabrics conprisjng the
a sulfgsiapc e ToyP §158 8 eexé%’g?r %‘%&at% MOREs3GFRAL OT'SHif@%ﬂ“F‘Q
n [
oligosARARAIAY " Hedalsc Bty SFRRE SRS a8 sttt FOEHE b RE biAfing action
of siallituagad gaaiph 0g @dery-mdbdiged v irup (S AV Clice pesf Jimplek harug r(HSW) human

conS|st|ngBof a sulfate group (such as for exanf
papillemafigtsHP naﬁb@mﬂa\rlmés dabigs Vi ag, éasmnai%% w@eﬂ) (RSV), as

well af ﬁ1 sulrflon 5 ﬁ gsl%l%] o Lo n{e SUIsf on LPdlrectl
st Al Prifages f onat'e8 OPr gosACChAr de)h sety

linkedd@ttheeydf Aiye ﬂfu@b‘ Bﬁd agl afmitld Qf@@f)@oﬂ FiBetR or MBACE ih B%ost effective
bi ndi ng actlon of sialic acid groups on

mannexden pidasisiotscateeptoduation i AWics aberiag te itreppresent investion. In a

ot oA RSBl RIEENE (A0 L LERER MAEHSESh e o

or moY@!hlan %ﬁ BinAGL slﬁ%'@ﬁb tgﬁﬁ’ﬁ€§§ hutfh #)§th§ ol h&ing'e f?r ecomplrlsmg a

onat groups ¢ be direct nked t

sulfatd gldxupxy]leldgr[g:)m fszramdnfpmmga\nﬂmeh@mgm selthﬂoéei soéfate. or
fabrics in a cost effective manner fo

Aqgerling £q iotheg smboginesat ef thepresent %?Iiltégl shecyrpanppthqgen binding
group f1£‘§né°519§18fbt thhd) ﬁﬁé‘ féame ¢§bbé%m§{ Fﬁfgr &fedor%{l&%%ﬂ%‘ﬁe sulffiate group.

IS a Ce OSI C
In a prefetrell eadpdimshe t the (AR 196 cBMilesit Mesricone. ,RioRthriRes cellulose) and the
subst ance conprises a human pathogen bi ndi n group
bindingowpsthagerigy oae sumpst hagooe peacweadx:ﬁ mnmmm mding substance

I A di
comp B S B0 AR e ChoBshe Wi Bl offR "
RN RRLAOY BRsPHNGHRInQE AR dosdye riﬁ)e%r aliPfaBrié) BBHORELulosic
reactive dye conprising one or nore than one sul fonate

tibers gnd) a@lluldgic éabpicefsich asl aeadiediattentand trépeon) adndi monicellalosic fibers and
i.c fabric nprises.cellul ose) and the

non-cjf dlflbﬁlil‘%w%%@%@% é%wg)gl %ﬂeﬂyi?n B dakrics masiedTqm QE{YW@ e
polyol%ﬂfﬁo r Rédcrﬁgf g?f%g&gﬁﬁ}%g Sa%%t% Qﬁkgpéﬁﬁgslg%? lﬁ Fﬁﬁgr aq{ll%h%terocycle

oup, Yyle rrc conprisi ose

or an wivﬁ@ﬂaioable Read that ewHyesppliee t@a (ﬂbaﬁﬁl Dllysbdib ! ABes covalent
used to dye fibers and fabrics, both cellulosic fibers

chemigg] boae Wit @sh@r@r% rgir@@ Qfsﬂi@fflbﬁé opdhstiabic. Reaatiya dyergare classified
d el | ul LLul
acordify R FREa sk PR o b s 4RI TR BbdebiaRiefc in one

embodlﬁﬂeﬁ@feﬁeelﬁm@ﬁlg substance is one or more than one reactive dye selected from the

group consisting of aminochlorotriazine (Procion® H),
aminochlorotriazine-sulfatoethylsulfone (Sumatix Supra), aminofluorotriazine (Cibachron F),
aminofluorotriazine-sulfatoethylsulfone (Cibacron C), bis(aminochlorotriazine) (Procion®

H-E) bis(aminonicotinotriazine) (Kayacelon React®), chlorodifluoropyrimidine (Drimarine
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pol yol efin). Reactive dyes conprise a reactive |inker
group, usually either a hal oheterocycle or an

wa@einveroed doubl e bond that, when applied to aP€T/b82008/068225
a dye bath, fornms a coval ent chem cal bond with an
hydroxyl group on the fiber qr the fabric. Reactive
dyes are classified accordiﬂg to the category of
i nker group that attaches the dye to the fiber or
fabric. In one enbodi nent, the binding substance is

K), digiHerasingsaléne (hamatiorfeE), dadiorotriagine (Berceet MX)i pwiatedikylsulfone

. rou nsi st n 1 nochl orotyi azi Procion(r) ...
cviny B SR o) ot Rles RRLOB P8 bl P Rplaiibrimidine
(Drim#HRE )., RRAGNRIHHQArREthdrawnRist & RASHREHor %ﬁo_u , providing the specific

am nof | uorotri azi ne-sul fatoet hyl sul fone ClBacron (%,
color fursladymothd drromopbaierpeduy Rmamonly (coinpksé)a multi-ring aromatic

bj s(am nonj catinotri azi ne lﬁgK a(fel on React(r%i)l,, ,
groupg ROWFsEi ML BH FHOMALdi gﬁ%up{s l'ild%?r CRESRSE Water solubility, so reactive
) . . fi . o B
ovs A SERRMRTLIOR L LRI, B AL hge iy, T

sulfonBergaeps(df)rkactive dlyEasmefuhytionudsfihe Anfnge p{tRegemzsihding gRup of the

. trichloropyrimdine (Drimarine X). Reactive Dyes.
binding supstance ikt fabEICHOLHE PreseRlonEeiopu philp theeastivg linker groups of

specific color.for th e.. The.chro hore. group
e refBRE ok OBl b Fufrolindr P ARERRC st
A BRWRISE freQidtly-Hals Reverslarmiei nam@t MR $hd £iaerit dafles (@RASLIndex; CI)
wat er “solubility, so reactive dyes usually further

for dyepogmpuse the éolowing fanswl [Cateadry @eulipdasio, dinest easective); Color;
wat er. sol ubj.lity. The sul fonate groups of .reactive
and NYGBE o JEFCPTHiRE [ e RNl B ROB GBIt g OB BLpore than
one bifflin *’sﬁbﬁéﬂ%@:}ﬁ@ rSHAE ai@g‘el&ftedtﬁ‘ ) ftﬂ@?fo%? Bhsibdi B PR ctive
I nvent i on, Ile the Teactive [1nker groups of the

Blue 4, RéacevaBhs 2daf] Reactiveddluad4® h€l Reavkiee Biwreolq3, 6fl Relaetive
bi ndi ng substance. A _given dye fre%uentLy has several .
Brown 23del Reardiye Osggerhdlg Beactive Redrled (Regrd¥e RedidxCl Beactive Red 6,
c ' t I i ‘2ol ry...
C1 el RTS8y 6 OB S0l 3o G kv vellon

86, cabbl B @mjch. cofGEREEIDNRR LEEseNioE fiRibn @f HelBinngRedigen binding
i nvention, the one or nore than one binding substance

groupijsyitable &xdiindiag @yeos Blogg thad ohe brimah PP EUACERITENSSIO] the present

. of Cl .Reactive Bl.ue 4, Cl .Reacti.ve Bl ue .
inveniin, dpf G Eeh i e coRER a8t T ple fR e the
bindir%rs‘ﬁlﬁﬁal?c%’(ﬂfé' dy@e etk sorfd. %@?&é&ic%ﬁrlx}é??&éﬂré’@erﬁ@&ﬁiﬂagnﬂhe binding

eactive Red 2, Cl Reactive Reacti ve Re
substa@te RealcR¢acavdrBtie 73, (c@bpeRe@OH, ¥ BH-phthatowy 88nataf2h)-Cl

N29\ g B S T 2Bk o6 CHEOR AR L RBES R SALATGO) sulfony!

‘ | tabl e ‘
demsgg?ﬁgggﬁé'a%%oﬁ%%{;gz% 3 n? E@g%ﬂr&g? e(%#)pl @rﬁll gn?&gﬁlg Qeac nah vinyl
sulfoneflinkér gloup i Arsicheo herdysas fidetsi akd elibriysQ ielirling eddlutosfoofibers and

~attaching the binding substance (the dye) to the
fabrics.a B he eppIoBTige gegctioe GPaditignspios pez BABHEI dyehitinclpgiag for

attach?]iﬁggi @%ﬁfﬁ%ﬂ@{%ﬁ &%ﬁlp%g taRg ?%)tric\é %reBLvléﬁ k%ox:xlln § ARREWith skill in the
art, and can be found in instructions from the dye manufacturers, as well as in standard
textile references, as will be understood by those with skill in the art with reference to this
disclosure.

As will be understood by those with skill in the art with reference to this disclosure, the

binding substance cannot render the fabric impermeable to gases when the fabric is to be
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N 29\, N\ 30\, M 31\, \\32\)-, sulfo((4-((2- sulfooxy)
ethyl) sulfonyl) phenyl) am no) sul fonyl derivs] (CAS
WRe@I/008057 73049-92-0), a sul fonated copper PCT/US2008/068225
pht hal ocyani ne dye with a vinyl sulfone Iinker group
that attaches the dye to fig rs and fabrics, including
cellulosic fibers and fabri The appropriate
reaction conditions for attaching reactive dyes,
' including for attaching Cl Reactive Blue 21, to fibers
incorpgrated it fhesfacapicopi b frqidhvinaskaiceording taithtprerentjinyentipmbecause
.art, and.can fqund i.n.instructions. fromthe. dye
such ifbptrp Bl Sl reodtine Hikid Rk iR giophi e b o€ iRderstood by
those Wath@kENGARe aASyitM teferBiceUB 4Rk ALRAURY FdIAS8mpiel b ®K hliman
inthe art with reference to this disclosure. As wll
pathogea hundieg gtaupds bysulfito geowm, e skiatd gronp tirmoafdrmm téllulose sulfate
reference to this disclosure, the bindin ubst ance )
hydm%ejﬁ%ﬁnrt Bric EFFé‘“Fea?Fi]iu SF Pt iFrbydbiogels o ) Blge asgqge of air
throuéha@fa'cfal hlsasl& 9e1f3@fiﬂ% BleRQLiat I%%SH %th%ﬁa?gﬁp'tﬁ&@fogé, tHe use of the
acl al nmask according to the present 1 nveriti on because
term ‘Seltiloberquefateadnidliistrglavedukang whelereféleacih@dieadonteas f a fabric
non-functional, as will be understood by those with
accordjRg [ thepresgat iaventigngip updaraipac et tPEOMprise aicgikulesa sudfate hydrogel
For Le. 1f the human pat en hindin QUR I S.a .
or am R iGossiephl S BT R PGV BEUSHES B 1 b facin
mask Fe@ldbtthO8R bl Bik dondiaa®InaMth4tii§l rehderimd Wwearbee@bketo breathe
cel lul'ose sul fate hydrogel's woul d bl ock the passage of
adequately throughdhe tacfahoiask). ndsikg neeatéive dye ahdefbamding sulsgikce in the
. non-functional and, therefore, treﬁyse of the terrﬂ
fabric.aceqriipe Ja dheshfiepeRt diveqiion |SpRarticuariyeyvpRipgeouRbesAuse the amount of
reactiVedyRy tﬁﬁ&ih%go b R GOR e H?%h @nd‘ugﬁ Ith CaRRE G Qi1 fdBak Xr&lR in the
present 1hvention 1s undefstood not to conprise-a
reactivedyeslto saks alhydtagehindhe dbiricor any formthat is
i mperneable to gas t woul d_bl ock t he passage of air

hat woul . Ol
Ag wibbgyhnderstaeq by these witheskdkin the atttvetly KdergncenigdRis disclosure, both
- j t ' e [ e t o
ce SR Bl R5h ol Mo bl TREC AEp BpURRE o MG dbmorisng
celluldse aG1rhte ®r dylfulase ulfondrt Adkirig veibIiRAGRopIBLs taRe ckddes the virus
~according to the present invention is particularly
particlgg e sy dag Lrouns austbe celbilesesyHateofnd @atgc Sylgongyeegroups on the

A
Infoyd ﬁﬁﬂ)@hinﬁe‘ﬁt,ttﬁ@ fioRRIJf Ghe MscMt litveRBot! AHAIS LORAPriRY dnB @2 fnore

with skill in the art with reference to this
than odé addiosual epbdvaich, otbét thho de wodihgtsebstande aad kthel fasees of the fabric,

sul fonate have surfactant properties, so that fabrics

that decseases G mgthogslic FaEIK of Pt @ BPTCibRn Ane 8eman Prgngte [na
prefergédsi{ﬂflﬁ)(fdiﬁﬂéﬁtu fie! AR G QRAA &e%ﬁit%?ﬁ&%&aﬁé%ﬁ ¥hé YP more than one
partic ul ose

es to the sulfate groups on e ce
type o$ il @taent amdallio idn) ucLdsf fon akfngle oupsyadént cbpped ehlulihvak@t silver or

~sulfonate, thereby trapping the virus particles within
multivajeat piaer albof Whichree éwyﬁi,rmﬁwrlcmbandaﬁmg@ld@i- {he preferred
embo&rrn%rslt? rt‘ltle ringt\éﬁlnct siaﬁr}s g%ﬁ\;a Sht mieATRE iseﬁt(? SICAStHRE el {)giment, the one or
more than one substance is a metallic salt, such as for example copper oxide, zinc acetate,
copper acetate, or copper sulfate all of which are bactericidal, viricidal and fungicidal.

As will be understood by those with skill in the art with reference to this disclosure, using
a binding substance comprising a sulfate group or a sulfonate group on a fabric comprising

cellulose is both relatively inexpensive and suitable for industrial-scale production of facial
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than one additional substance, other than the binding
substance and the fibers of the fabric, that decreases
WO b@opegolbgeni ¢ capacity of one or nore than OPEI/NSRVASI068225
pat hogen. In a preferred enbodi nent, the one or nore
t han one additi onal substangs is one or nore than one
type of multivalent netallic<ion, such as for exanple
mul tival ent copper, nultivalent silver or nultival ent
zinc, all of which are viricidal, bactericidal and

masksfagagidgiedalthe present gReehEipR éuipioiiss thr aepepulativas sy hie; tsansmission of

. salt. is a divalent netallic salt. Ln ot her ..
influe§fhoqpishe it Ol o Grioeshe FHRerofE SRBS fineting & the present
inventioi RlshfeGo BBl peoplCihddets, %br SXATR! By FEPRREM BXicORiindérBbial

acetate, copper acetate, or copper sulfate all of
compminids bsedlrie sbaetferialanasik, andi by eindiak tendiriupegticles afithinAge fabric so
that 1 GREEIECL L S0 Dl GEF &Ibr g U B argeles contact he

.S i Si .U | . f .

fabricg AFHBESRFRRRAISH). 26 Bk oh SeFuPlRl Buhich ikl Rifive
illumih#tioit dndaelinglét gy gangdnéeativn dosddckéilding th@transmission of one or more

i ndustrial -scal e production of facial masks accordi ng
than opg hupan pahiegent. af Nidntomenfabcstosieaed tq decgease HphImRission et one or
more &lrgmmg e trrlant%m'essi on of influenza viruses and ot her
qhan p'élinﬁoé)%ngg "Further, the fabric accordi ng to the

InRhe S/BbdinME thé eibricSs Saken,tackal forRROBPR Wwe\dnRey¢h. fdnother
exanpl e by replacing toxic antim crobial conpounds
embodigedt, ithe Bbnie if swi-abveraskeh asaliod ehymple monrgpveheaxan: us
A arct.i cl eél wi t hin the, fag{?i C. SO t.gaci t he vagr us . .
‘%QF Ipg [0 REesHBY INVILIOR- BIGTC ISPPVECH 4 Fiaierial fqrdyse i decreasing the

transn’g%{}%iﬁopﬁ{et (Brcrh§1% t%'i?o]rg&?(glgurl%l%?p (RYeh CwhE thd Blaterial comprises a

tageously, of the present 1 nventio
pluralilpes layets, asdjwher drelarmoratthamomenst the plykaity ok jayers comprises a
. generation for decreasing_the transm ssion_of one or )
fabric ggerdingdn thinr epRmklY CpERhoBeteI iR nQY t¢ Figde | A Figuge 2, there is
desi t 1 SSi: f t
v TEhg0SL) 8 SRENERSAEANSIERA0 o 99F, Rephe Bfrsen
invent&V@Ngure Usands pafiale xedphe, MOMEIDraeiive ViBwaTQth@erial according
enbodi ment, the fabric is non-woven, such as for
to the xresapll iavensonwevapriyiag the. fage ghrotimig KipureHe(Fagurs @t As can be seen,
i nvention,. there is ovided a materjal.for, use i
the fatyict Flascondjng Ftog it BYPIPnSPIs Pindine g bidien g Further,
the mAEHIRN 4D REARLER 2 PHRIIE bRy R &sighic@HIRY ASBS%n@ C. The material 14
plurality of |ayers, "and where one or nore than one of
can cantyrispltwo ddyiery; thifee layeer s chompn), $@s laydrabr morathao falirigyers, as

....to the present invention. Referri now to. Fj.gure 1
wil beadars gl BY S105¢ RANGRIL T, » e i s ditiastirs.aln 2
iculafd{ pief GG e, \th itfof ARLAS f 1
pricA0ELiE] SRSV VAEM ol A, BEEOLGAAGLL Q8 1
anothdripard@llarpepiefeeeidi entbodirgsmt Ofhe pluraligrifahyeds abdi Igerdso
t he present invention, conprising the fabric shown in
Atdpggypae of theilgiareoine muderia 4 tsempeises a fabeicflQhere shown as layer B)
accorcﬁrﬁ%g({ %Iﬁg)g%steotzitng%dg)t%ﬁ e}elrg)tne 'ehb5 1tnlle(r)1?, St 1rrr}1oslreesfhak%1I (g]rﬁlel JM9he layers of
the material 14 is a heat-moldable fabric 16, such as a heat-moldable fabric selected from the
group consisting of polypropylene, polyester and non-woven cellulose acetate fabric. Such
heat-moldable fabrics permit shaping of facial masks with heat or ultrasonic welding
according to the present invention. In one embodiment, the heat-moldable fabric comprises

polypropylene webbing which traps airborne particles, but is relatively water repellent so that
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the material 14, conprises a plurality of |ayers,
desi gnated here A, B and C. The material 14 can
wW@opid®se7 t wo | ayers, three |ayers (as shown), PEDUS2008/068225
| ayers or nore than four |ayers, as will be understood
by those with skill in the q t with reference to this
di scl osure. In a particularl§ preferred enbodi nent,
the plurality of layers is three layers (as shown). In
~another particularly preferred enbodi nent, the
virus-lafeir drapieps arfe noamells nptsdisiypied lesgre tghe mirug-iden dupéetpare trapped
'th'tcﬂe I%ﬁers of the material 14 conprises a fabric 10
WIRINRE MEO8n as | ayer B) according to the present
AdCOYERS {Phhotle? eRMBIRRENP B TR PreseRNRvERLIID KR ré RAstoPRI8d @fmethod for
the layers of the material 14 is a heat-nol dabl e
makingabtiabigc 6, uss uic Heasasmghtba tranwhidsibh ef dHeboi mosether pbeehuman

polh b B e SR TR RS ML 1 o
embo%ﬁlt%hf 'ﬁ?é ﬁi@ﬁ’iloﬁ lg){r&ﬂfcésczf‘ fadtic c%?rﬁgﬁgb% es&ﬁ’%@hﬁéﬁs ﬁe method

"heat or trasoni c we according to t
will npw @Relidclosed entwagrof ekimpleendyrpathariBnith téspect to making a fabric
heat - nol dabl e fabric conprises pol ypropyl ene webbi ng
comprjtng feliwlegs S inahisyamelep arxane Ma, bipding isubsiasces gapeprising sulfate
erounf 8 5B B D0t b A PRSI usa o procc

the safhe TS, and CorrbdpRR@RE HMARIWitH HBeMBIRBINE GubAG oS tiubl a§ Qulfonate
anot her enbodi nent of the present invention, there is

groupprasedrday @ thepresehtfioventraki asgyidl Heabmderstdadrbyudesd with skill in the art

i dﬁcreasi qﬁ .hﬁ transm ssi on of one or nore than one
WIth TRIGHAIRC Fut DY ENOSWEch as for exanpl e viruses that cause

In %ﬂ%ﬂlbf)ﬁ%gain[ aho ﬁ%tﬂoﬁi@%?n&%ﬁése Gt g%vidiﬁg PRErSTRMIL TENse in a

the net produces ric according"to the present
fabricifonvéstréaning thd eansehibooh of bie sromolecthath sud maegh pathogey. dfi one
exanpl e onl rinarilﬁ with respect to making a fabric
p

Y priim . : :
embodigyeRk: ithg fagrie epmprispsecellplse. ninsa plesgRptdeempodnant. et fgbric comprises

B S

purpo§t8 i818:@eh WeoPpAPUBSwWERE, SclliBost FDETsCobtANE EecK1® TRANEIODE pulp are
fabrics with other bindi ng substances (such as
too shetfland gadise & wap+e) intoca tbdic rgeardingfie ths presant invieveert.japd cellulose

. wi || he underst.oqd.b ose with skill in the art
derivelipgthpioodruliEs B E A 40T BERRNE s epre bt B prruded
into fih@EbERL MRACERIARY. k§RN fitlerd S prodiR¥d Hordndth REY DcstrindReRulose

for use i'n a fabri'c for decreasing the transm ssion of
polymersedapivedidroe voad polpeanduntiser phatth odiedornh nayondibers, the cellulose is

i enbodi ment, the fabric conprises cellulose., In a _.

first dggietigpd SO BIOUPh GUPA BF [ MBI VS cifed ipto spun
e, B SRR S0, B Slnd RN SRSLTRLs o gon v
woverpint@ fabhio\eyill b€ ehdeudtosEby tHoee svithlakil metle ditrveidt teferbricento this

- wood pulp are too short and coarse to weave into a
disclosyBr i ¢ according to the present invention, and

Né:x?,l tlhg Irr?e fod comprises adding one or more than one binding substance to the fibers.
Adding the binding substance to the fibers can be accomplished using techniques known to
those with skill in the art, as will be understood by those with skill in the art with reference
to this disclosure. In a preferred embodiment, the binding substance added is a binding
substance according to the present invention. By way of example, the method will be

disclosed with respect to binding substances comprising a human pathogen binding group that
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derived fromwood pulp is relatively insoluble in
organi ¢ sol vents and cannot be extruded into fine
WO 2@9e08305By contrast, rayon fibers are produceRCT/D82908/068225

natural ly occurring cellul ose polyners derived from

wood pul p and ot her plants. go formrayon fibers, the

cel lulose is first derivatiZ&d with sol ubi l'i zi ng

groups (such as for exanple acetate), formed into spun

fibers, and then, the solubilizing groups are renoved
compryses acHate gaouny | teeyebyf yisking M&tedcmﬁ gfen In ghip embodiment,

. fabri i de
adding faF o wofl i by BRGHECThFhfRte My S Seallss Miftatiop pEne
celluldRtdRAde AFRS iiS B A %h@lﬂ‘ihﬁﬁpﬂ"ﬂ%ﬁetsﬁﬁ&u%‘@r RbRYIn the fabric.

substance to the fibers. Adding the binding substance
Furthéaro tholngh thedsesspcane dielaed (wnhl liesfieedtousivalgntl e bhlll'dlqgl gdfate groups to

Cellul%lf‘dﬁt@egﬁ Z%laﬂ §§ ?%%aizeqma ng '&t?mt Ch%%ﬁ{%sd I r%ghw?fate groups to
r
other Ee& u%&&?‘ngﬁ{lggtbgéeﬂdgi r @ﬁlé@s%%gltvg% (Q:ré(?g Cfggﬁ‘loﬁéageréved Cflbelrs (such as
for examprt fiieeemade frogi prdydseer tof @oplotsantind nymietliose- dayvedayoers that
of exanple, the nethod will be disclosed with respect
COMPRigy fmerﬂwdﬁ@% @5 STARTEOURD A MYl i b gInde s nod Pygheseoyieh SKill i the art

thatcorrprl ses a sul fate group, thereby

with refere[na?g% %ﬁlijlfs%?seu&ecel lul ose fibers. In this

CEARRRE IR ThearPIAING IDEuOEe (HIES chdhodY Wiieh BhdGiréfree hydroxyl
substance to the fibers results in sulfation of the

groupgelhedegiee dé Eulfeeldnf(DSb pEcdlhlashas defineil dn wiet drbag the average number
i srupting the st ure or of the fabric. . .. .
of sulpl kb PehbniE RSt Wb 35 oF s heSuutiam s, dadicating
I f r :
that alf Q\Begfr&\éﬁ k@/@hﬁ)&ﬁ/l gﬁﬂ% ﬂ“)ﬁl‘ﬂg qsﬁ%f%tg 'e%?@s ré%gf:%gfﬁﬂ e%ﬂ g indicates that

an avdrmge dctmersglfsml gfral]ngcgrgG;We tinit 0 presenc.edndwl DSiof Of B ldot exsample,
bl ends of cell ul ose-derived and noncel | ul ose-deri ved

indicafes $laat an Y ERARC 85 ORORY BREMATRUE PTHRIEEY (98 PRUq08 HiligoIs puldted. An
1mp0r&1§1t Qsﬁxegtodf%flé E)eﬁ@i‘g qn\ni?lﬂ&? 4 tlﬁthotﬁg 'bﬂFd &p&d\llms&e 51?(1 6@@11 human

Se f or am no

pathogﬂﬂ@@d QE@@ﬂobﬁébhb Qs riing o gl ﬂrbsdnﬂ 1ﬂv€@tl(ﬂf fnvelvedbinding of the
reference to this disclosure. Cellulose is a |linear

humarppthegen to frmgb tlrasemeuninadilizsd shlfyE ghgtincer swdfonath ge@upf oretie fiber

hyd I The d .Of | fatior f L
or tabft gy oo BH Bporibind ORI of B ibvahpk ek pupine
Submﬁge§gjﬁ@q%nghgﬁgg @gr nonosaccharide unit. A DS of 3

is the maxi num possible, indicating that all avail able

Tltwtbgteewf sgitatisis deerminet] 3bysmb/fsattaiﬂle alalytegi sethofl that measures
ul fation of 1 jndicates_that rage of one
sulfate) ghHigpase g B SBE\H é}lal:%:%@f SRATPED ;?ffé%%ml analygis 5 Thg syftur

conterﬁ 0]: Celﬁlﬁ{iseeﬁ(@e??lv?t ﬁtrhdll)lﬁ&‘ﬁlg%uls%?ﬁce ARah¥f ot t 1o rslﬁgm?ff?t%l ccallulose

roxyl grou ever ucose unl

flbers@ﬁ fAbTee s exitengsp &sit oﬂﬁnddﬂ&talﬂfﬁsmktordﬂl‘g&ﬁbhé Bmbsdinteat of the
t he binding of viruses and ot her human pathogens to a
presertjipeontion. the prasentgeetbedirasulty i & deeres elsetptionhetmepph.02 and 2. In

a prefer@(\e/c? Eodlrkflleﬂtd(l)ﬂge BI‘CS(t?n invention, the present method results in a degree of
sulfation between 0.05 and 0.5. In a particularly preferred embodiment, the present method
results in a degree of sulfation of between 0.09 and 0.21. The degree of sulfation for sulfated
or sulfonated fibers or fabric can be regulated by adjusting the time, temperature or reagent
concentrations in a sulfation or sulfonation reaction, as will be understood by those with skill

in the art with reference to this disclosure, to produce fibers with the required degree of
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human pat hogen to nore than one i mobilized sulfate
group or sulfonate group on the fiber or fabric,
w0 b@peBpsst rongly increasing the affinity of tPEI/US2008/068225

i nteraction between the binding substance and the

human pat hogen. The degree qf. sulfation is determ ned

by any suitabl e anal yti cal thod that neasures

sul fate, sulfonate or total sulfur, such as for

exanpl e by el emental analysis. The sulfur content of
sulfatioa] | ul ose fibers wi thout a blndlng substance attached

ﬁiae?lggﬁp 3?9@\%9%%}101{6}#8%{683 f(){cacgelm {E%rlg,ntge water solubility

of fib&@FRRURBNKET etpdgedPloaRfid w'afé‘{ %PWafé‘i‘ ’Vaf)&e cRESSSEME fabric to form a
nmethod results 'in a degree of sulfation between 0.02

hydrogeidin2 de¢nease gos eEengabdite tivodgnthetfalofic. tes pndaemtto SOlublllZC is not
vent i the pre ent rrehdre uItS| a deg

acceptgﬂheffg{ 7 &abrigaised iha e refalivg yﬁg}opﬁtggﬂt%{{ p%ﬁsage of air is

requir g BEfeRte AL 6‘?‘5}@3’? e Eg B Shy 3 Hlip tfer

comprdeg cessiidkisgithediteanof§ the fsutct dtfede or afsatlattactehe chefbihding
or fabric can be regul ated by adjusting the tine,
substanggydwrtaeating thsy fapeia yavh one e deere rﬂéﬁfi @ecrpssligkiag agentiteas chemically
| fonat i action nder
bonds(%{%og e18,0, ﬂ1 %ﬁle 0 one zhngthéeg { (wateyhprleg? g ﬁg?uﬁﬁlza{lﬂlbf In one
embodl S, dHfify tlfe%lﬂﬁ@@itﬁ% dcrd)sk%ﬁﬁl%lng\ﬂa?éhthbﬁlpfl@é#bohﬁt@tlﬂge&feefﬁ’brlc with
of sulfation. As the degree of sulfation increases
an alka]b,otvg Gleuﬁohydaox;lée | tgl awi hefallfatinzed célbiloggtinithe case of cellulosic

fablricSOI l | t t&l@ g%)d E&%a%g?spﬁgﬁg ggé:( t Sgntp gp&tﬁ)&lment the
crosslﬁﬁ%ﬁflgo%%ht @@glegt%& ?ﬁ%?&e%@éuspp% K ﬁH% bt Hﬁéhfo@&a@k‘zﬂfés t(ﬂﬁle}hglolureas,

Thi s tendency to e 1's not acceptab
formafdehyde dralrinethideemelamanet adi alprefasid embodinteat,ahe vesglinking agent
, unobstructed passage of air is required. Therefore in
1S an GpREY EXIBRN ecsd fFom ﬂ&f-‘r e@énfsomw@ﬂtqf@wthxlﬁ@ ghiea] shiglycidyl

ether feﬁh{l%h%rglic%mg e? g@yl% éﬂl{l{ibf&ﬁﬂm ' %g&gfnsddgl&cfdpleether and

vinylc§tloRé@ne dioxile. t reat i ng the fabric with one or nore
than one crosslinking agent that chem cally bonds the

Addingere of mprecthmppg bl@@gmubstammtmemrEMrwfammvmpa;ﬂgbgen

b t t the, fab
bindingars o FESERR e ag@%we“bsgs#r&?r ST ﬁﬁt,nf@%ﬁq@né % fabrc
with af s%lﬁﬁ‘ﬂ)l@ sWivERy, aicradskal | bxan@plg dim&RFALHMBA 1rt 0 give

the alkalinized cellulose in the case o ceI ul osi c

dimetliydformaesideathiMEhethe emotintng tinhethhatheifabrw tskvohtaeted with the solvent

I JUTR NI K (TN P —

fiber 9ﬂ§é ﬁ)& 81f1 e@'\gllﬂl &rﬁﬂhﬁ%@ lfﬂbgﬁe&zﬁﬂ lslgi:llliﬁ‘?ﬁesaré etrh reference to

or ma de"and tri am nes r
this d1e¢1‘0§1ﬂenent the crossli nk| ng agent is an epoxy

nEound sel ect ed fromthe group consisting of
Nfaqte RyPlrAR tEajRdoiRbae & gﬂ@ra@sﬂ% veith ghe bn@ilhg/ ﬁléﬁ@ngq: ysel@hl as for

exampg? % éﬁl%atﬁigl regéerr]l r Sul"?aﬁ)lé: QAI%U%E)fge{glers d%pé/ncder | tﬁ]le lg/ Mtcdsgg | as will
be understood by those with skill in the art with reference to this disclosure. For example, in
one embodiment, the solvent is dimethylsulfoxide, and the sulfating reagent is DMSO treated
with sulfur trioxide (DMSO-SO;). In another embodiment, the solvent is
dimethylformamide, and the sulfating reagent is dimethylformamide treated with sulfur

trioxide (DMF-SO;). Contact with the binding substance is maintained until a satisfactory
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vi nyl cycl ohexene di oxi de. Addi ng one or nore than one
bi ndi ng substance conprising a sulfate human pat hogen
wheewdiossysgroup to the fibers can be acconpl i sheC/US2908/068225
exanple, by first, contacting the fabric with a
sui tabl e sol vent, such as fqr exanpl e
di met hyl sul f oxi de (DVBO or éinethylfornanide ( DVF) .
The armount of time that the fabric is contacted with
the solvent is adjusted to optim ze fiber swelling,
degreq plbeavislent biod mggifr bmémgwnbst@ﬁcehg @heoﬁtl;yerg rwb@vmh butefore excess

vindingy 3B o e Fifert nihifin B s u SftliCRSHY PRfes B fabri
imperfeSt @5 g'iseupOHecéhtaclt PEh %a{u‘deﬁitelt Se@he Vi}ﬁ)‘? éscwilﬁbe understood by

contacteéd with the binding substance, such as for
those exthrspllkinghs attfvath regerem@gernhis dBelasatel e sul f ati ng

nlrgp%g gent é}&%e g;ﬂd o he{tﬁgrlsq\é%{]gtrlsggggﬁgg g}etv%awi@ g/?th a solvent, such
| . .
as for eﬁ%ﬁ%l%ﬁe g@tstr(]g 21(1) VIZI?]I{_F%") nd c]%ﬁé]e‘@léithg belg@nﬁlt? I%l esultable
base, Suthfadtfoingkaigig sotiurh hyD=idel I‘s@ditlmdacwlateh o8 bditim Hicarboriatts to

DMSO- SAB) .. I n anot her enbodi nent, the sol vent is
neutradjizeap ﬁg,l(lfcd:nm;ﬁg debstangel seaheasa acitic ﬁg}f&t]@g@g@ﬁt pKto neutralize acid

et hyl fo t ed sul fur . t.rioxide
rormefl B Rthe SR nt DRI ke kb ance 1 <
THEBLBt@isNBeh Washel wAtsatiifbRCIMnEeatRas ffr ekavipledPiter or a simple
bi ndi ng of the binding substance to the fibers is
alcohdd ¢ érhancd @r imeprapafiol) ¢o aessimbéastidrgagenissitieldong thé ml@tadafabrlc
. H:tjé fi b.er(ie whi c%n t he case. of sulfate would rend
suitablerQr sy eresyag %I@H}l%ﬂ(ﬁla%f QIS SR TRSR R Oy P Rl agen.
stood by those
i 2 PG AR e ) LpSofadfsC oo,
Indnstthhnsmb@hmhmt direemetibd o ther[tresehhmvamidmfd)r takirger fabric for use in

onprises rinsing the fabric with a solvent, such as
decreqsg}g ths Hipiraisgienebrmoe) marfdthapree kagyn B#HBOgER&omprises, irst,

prov1cﬁ18££&ﬁﬁ$sg%uffytg éﬁﬁéﬁ%‘fn Wetfn) cgﬂ‘ﬂl(t) Edu?p Blafeefliulossg %Bwﬂér and having

e SO I oxi m'ace

a degre@@t Skﬂ‘fd@lbﬁ ¥erahgn 029 ane fdférbb ?%r@eﬁer&ﬁhﬁm@ fiffclemdo render the
subst ance such as an aC|d|c sul atlngmagent or to
fibers yetarrsaluble dektd teorohede erlhilong stiliete agidien iappliegt totahigbric and

bi.ngi ubst.ance he. fahric. Th abrl
covalqfyS b, Aoy bGPt ErostlBRonENiebF. s R above, as
will b¥@h&irst8bd By hd¥P WathAkHIP HPihe GRENRIN R feRhcd ®ARIAR@NRYe. B this
renmove unr eact ed reagents yielding the sulfated fabric

embodimiehtad the frethads éhel fabde o ea sk paped e therralasinely hiacsh soffawore
or nore than one human_ pat hog cl udi ng virus

Condltﬂ‘?{’étane AEASEN U R P KT UG Fﬁlﬁﬁ?sgépl pigrREE 19 Hﬁscmﬁsﬁnking reagents,
and toatﬂgtcgr?d’ltlmg HB@%(I nklﬁg1 ?I%é}gt;w%%l&ﬁgtt cﬁ&ﬁgle PRI damaﬁe to the fabric

i nvent1on for creasl
that cztrh&ctlf #nkersE ition rékfctloﬂﬁs ﬁtft wadr é@nldoded.oAecdndemration of soluble

pat hogen conprises, fir
cellulose sulfate is selected by testing, such that a fabric with acceptable pressure drop
characteristics suitable for gas exchange through a facial mask is obtained, especially when
the fabric is to be used in a mask according to the present invention, as will be understood by
those with skill in the art with reference to this disclosure.
In one embodiment of the present invention, the method further comprises contacting the

tabric with one or more than one substance that chemically disrupts a characteristic of the

human pathogen essential for human pathogenicity. In a preferred embodiment, the one or
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providing cellulose sulfate material nade from
cellulose pulp or cellul ose powder and havi ng a degree
W@B008/003081 i on greater than 0.2, and preferabl yPQr/es1008/068225
than 0.5 sufficient to render the fibers water
sol ubl e. Next, the soluble jgllulose sul fate is then
applied to a fabric and covalently linked to the
fibers of the fabric with a crosslinking agent, as
di scl osed above, as will be understood by those with
more g jope spbstanee &ra M tivialone Metadlicciont suohras SorExeInds tukiivalent

di of . th b
coppe B SHeR G FREor Bt ABal Phatset WEich Y bficid@hdit egpigal and
funglcfi’(ﬂt‘ii 12 38R SomBIAmER] Yeldhe TR itk %ﬁ%ﬂe%ﬁ@ﬁ?nc%% b &teRallic salt,

and to the crosslinking reagents, and to the
such asdmde)tanmksccﬁmer oxids stinmkéetge, dopperedwptatceatuaipper smhhte_ all of which

are bap}%télggltai fVérthlg.ﬂ a‘nggggglgﬂal tﬁlf?oér%(%rgl G el }ngqar}rt] g%%talllg salt is a
dlvalegpfﬁgﬁﬂkr s@&t' OA'ceﬁ&e ?soeldlxlfglllﬁ%&)%g laé‘ Lll? ﬁﬁﬁﬁi‘él s&ﬁ%@n%ﬁueﬂ? Ll? ﬁtléegolatlle
y testing, suc abric wth acce
and ce@ﬂ%ﬁ:ﬁfo@e(ﬂ ﬁom thbasmet ©r ¢sipbsios Ubltalthes aanfns @&salso suitable as salt
exchange through a facial mask is obtained, especially
comp%@eﬁ inekudinghehlerides, pyidpe iodides and atheras i ha@é@rtlen@é thegone or more
resent ventl Qn

than o Wle tslﬁ s%ekncie Ito hﬁqt IF] F{eawsstﬁe ?%f?célvgne(’sgdfgh%tfo ggl Xsk (;}Otlsle present

inventiinsigl dééféﬁﬁn% ke @A nRERAC IR or Ahork RRanbRIRMan pathogen by using
i nvention he nmet hod further conprises contacting th

mechanzgpnsi 1o adilttiondo binglingthe duman rpadmgerstqm;e &l t hat

chem cally disrupts a characteris f t he
In SRF ABGBAMETE B e ACse Bt MGG ﬁzﬁ bgﬁh it} CoRIEES incorporating
one o%gfeetﬁlﬁﬁ gn@gjﬂe%&“%&t c)thfnhﬁlaﬂﬂfe %ﬁﬁﬂ %%mdm substance,
substance is a nultival ent net |c [ % %
such asxanglaenpiespoly ysadrefitiers oppaypropulehé Vibémsnints tHe\/febrm r
mul tivalent zinc, all of which are viricidal,

Ingpethey erabefimentn é}elihl}ﬂ%? Eibera|in therfosmatf WplecRro #re elfated by the
same @@@ﬁ@&l@ﬁoﬁ?&@ﬂ&ﬂ%e& QS+ f%‘ll?cc‘s %Qﬁ?clés%d % Hﬁ% &s&lbﬁlrg azlnd then the

e copper oxi ace

cellul@e 8Lt fiDerscap mgheﬁtdnﬁah@l forined @dto \Whiodvo@ér€or woven fabrlc by
bactericidal, viricidal and fungicidal. In a preferred

conve@timab megeds whgeebirseRulopie sepletori tewaarelisp ot thaeada loF directly
; a Acet at§ i.s advant ageous as an anionic salt
orme 6%95??‘0’8%@ brifS s volatile and can be renoved from

THeNReth&d bt ﬁleli)\‘es%ﬂtaﬁ%lﬁfdn%r mkingOf fABFic &K lﬁ@ $n @é&eé&llﬁgothe
sui tabl e as salt conponents, |ncI udi ng chlorid

transnuzdiotest oneouti e thadomwt Inena palfhegeadwilt now bﬁfdl&ICl"C(Be(ﬂ) mathaespect to
nore than one substance to the fabric increases the

the folloWPgi*dBAKSs of the facial mask of the present
i nvention in decreasing tﬁ;(gmt[% fsm ssion of one or
nore than one human pat hogen by using nechani sns in

addi tion to bi mRiepgration of SuifatqRap@eRalige t he fabri c.
In one enbodi nent of the present invention, the nethod
Agegrdipg fo energinbasiiment pd élaepbtieafmt rlﬂg/eaﬁ@n cﬁlllfmsd aayiamasoprepared

accorcﬁ%{ggal ﬁlf pfgtlﬁusgg{ 13%“ %rnsa% Eaﬁ] QLS Fstegg r%l (r&[:)axsgllgpgr@ thlled on ice and
0.2 grhiB M SO wRCAded %’Mie%@r&ﬂ)éﬁ@f fo rehidh @ wang. fNdt] 240 ml sulfuric acid,
previously chilled on ice, was added to the isopropanol. Then, nonwoven rayon fabric
having a density of 70 grams/meter” was cut into 17.5 cm by 22.5 cm rectangles and laid on
polypropylene mesh of approximately the same size. Next, the rayon fabric on the mesh was

submerged in chilled acetic acid for 15 minutes. Then, the isopropanol/sulturic acid mixture



10

15

20

25

30

In anot her enbodi nent, cellulosic fibers in the form
of staple or tow are sulfated by the sane types of
wae0Pae3ooh reacti ons used for fabrics as di scl BEEUS1008/068225
this disclosure, and then the cellul ose sulfate fibers
are washed and then forned igto a nonwoven or woven
fabric by conventi onal met hdds wher eby cel lul osic
staple or tow are spun into threads or directly forned
i nto nonwoven fabrics. The nethod of the present
was p@lﬁ@é Htp @rpofysthyperie; b@g (apprapimagely gp cas by Ph. Sc;é@rsera@g 9g ice. Next,
e .or

the rayGtebER AR g BolT el lepE P e St dii oy € fdBior oY plric acid
mlxtuf'eofiok WhIS AXARR| RStor BY &lTRAEs, hnBrARAS At %‘C(ﬂﬁ 15315%1%181‘3* and then
Rayon Fabric According to one embodi ment of
in colpiseprapandlrooeniniog 3 gsarhs af sdium yonatagsr ﬂ)@(bpﬂa,r:mdl then in cold
sent .invention as fol vvs Fi

di to th
isoproggnaprodikited gﬁﬁlﬁf ngayeﬂ.f%hré:d F<th Ee TaHen QCgYaékﬁen dllowed to
t [ r
dry W@égh %31 ?Riﬁj}géglp?%ﬁ Iggszglm Ig?%@ﬁ%ﬁé@ﬁt%\&? I% were analyzed

for sultBsaRdchebort oridie. iIAS6 mlﬁﬁxamedcnof[ g, prﬁtﬁrtmitsmgr\%scfound 0 yield a
fabric having a density of 70 grans/neter 2 was cut
degreg pf gylfation (IR ‘EfyaPPQO?BméWM @dt ahge @lealﬁumreaﬁeactm time prior to

o9 R A o SR PR S Yol R 5557

chi | I ed acetic acid for Eiampwges Then, the
I sopropanol /sul furic acid m xturewas poured into a
pol yet hyl ene HRyepgrationofiSwdfonhtedIayom Fabrdz. 5 cm)

' on ice. .Next, the rayon fabri

A%IBH;I 3 (Plgn%nl}%grﬁe% tlquBrﬁé dyention, hSéllfonateCI1 rayon fabric was
prepaﬂeﬁ%?%(fr}ﬁﬁng%ﬂﬁéﬁlfewn't envftich M ‘iﬁ)‘ll W8, st & §0Flgfon5\V£§ PHEbEEd by

rinse irst in co
adding' 3@ grammbfcﬂodluan shlfalnaeta) 600 gmind dnsmdipal opanpfolioost a>iyraidr]'g1g3)f 4
of .sodi um acet ate per and then in coI

grams; @ﬁr%@sﬁm Bhiegdudierda Sﬂlﬁ@am lfla@h@a svla%ﬁe)r abexte 30 gEapps of
nonw%\%ﬁtr PII@?%VIFI%%\[@%H% (ﬂ? 7@ aérg%ﬁggm%?r m (t)?ﬁc? 40'111'[1011 and

gently’ SiABd ﬁﬂtﬁlrurﬁfow}esmg’dﬁdldf\%tteau I'THeR, a@ grm &rddium carbonate
content. A5 mnute reaction tine (grl or to rinsing was

were dglaé avithostigiing.cingd the grixtereovashgld at 3@ (cm§)5 rgfnutes. Next, the

empef s 4sFla Ay G riiond) 9 BT iRGnedhe pihared ravon

fabrlcg Whth a1 i@ ciiB1uR 1aBR M HhEY s@bdancEXaTREE e sulfonated rayon
reparation of Sul fonated RayoR Fabric According to

fabricoves rersbd dndeemtinmhg twaeer pmak emmora frea tlyowas slukddonad éd sultonated
r%on fabric was prepared according to the present
rayon faif ey ot 4540l | ows. First, a solution was prepared

Example 3
Preparation of Fabric Comprising One or More than One Substance That Destroys the
Pathogenic Capacity of One or More than One Human Pathogen
According to one embodiment of the present invention, sulfated cellulose fabric made
according to Example 1 or sulfonated cellulose fabric made according to Example 2 was
prepared to comprise one or more than one than one additional substance, other than the
binding substance, that destroys the pathogenic capacity of one or more than one human
pathogen as follows. First, sulfated rayon fabric was made according to the process disclosed

in Example 1, or sulfonated rayon fabric (with CI Reactive Blue 21 dye as the binding
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addi ng 30 grans of sodiumsulfate to 600 grans
distilled water, followed by adding of 4 grans of C
WRem@en3ps7 Bl ue 2 1 dye (a sul fonated bindi ng PCT/US2008/068225

substance). Next, 30 granms of nonwoven rayon fabric

having a density of 70 gramsi/ meter 2 were added to the
solution and gently swirled dntil uniforn y subnerged

and wetted. Then, 12 granms of sodi um carbonate were

added with stirring, and the m xture was held at 30 C

substafies) v&8 madeurceerdingetetthe prasessatijsdosad it ExomplerZai Eean, coppro sulfate

and leg%qﬁatggfgﬂ?ﬁ glf %\%MEW ?:ﬁ élg{lil)fe © é\%ﬁg %ppgvg bggale{‘o(r)?glato tge fabric

at 40 Y/ H8rie %’1%2 ANeRlentrhiiBA of § Reard lthlléctéﬁ r?;ﬁftﬂ@O AU ARerk P rvx}a?er The
was rinsed under running water until no nore free dye

fabricwaspekungebk adthdortahsulstinfomat denraarydmed yblding swdi@ted rayon fabric

compisiis Bl RaRP B0 SHGIATA S e 0" DALY Mk bric Lomprising
both dﬁ@aﬁﬁ% agélg%iernyzﬁl& e or More than One Human

ccordlng to one enbodi nent of the present
| nventl on sul fated cel | Wxafpld &bri c made according to
Exampl e 1 or sul fonated cell ul ose fabric nade
Indystris] Airagess doreRegpgration %@ulﬁr@a&%ﬂ Rayew Fabrip Gomeprising Hivalent
nore than one than one ag,fl %HGI subst ance, other
t han the bindi ng subst ance, destroys the

ARBIIRY BNbife &GIRAGEM ThhOpRs@tt inRhfol, NaToRREed MiyBBMabric (with CI
pat hogen as follows. First, sulfated rayon fabric was

Reactive diduecazlc dyalasihe fomdumsmsf@n@ sndicempusieg divaldak awpﬂ @alls was
sul fonated rayon.fabric (w e ive
prepa sCeprfido G SRS imeplorses hiaws mEHEe ARDY SrRE o Sefis ravon
fabric/a Qﬁg%sdeﬁ'slﬁ%f)‘f(?grahﬁ/rﬁé't@mvﬁ d?ed Therer ﬁ&f}ﬂ% B fl""(tl\‘lz“ovacron®
and h are div

i nc acetate, both of al ent net al
Turqusia;letH}GNn)etta lappl ioesblidyadeod2@ . theext hF) g/absddmrmSuIMe 20 g/L
cnR fabric using a concentration of 1 gram neta

sodmrg&@lfbon&te BNHIPFA 73 B wolgme (edGml/ LyresRddd © %@w‘pl?at% alafbmlxed
thormggryf ‘3’?‘9 8I)ht?1ﬂl%lus ?giga?foﬁncﬁleﬂaﬁle rg}g&bﬁkﬁc gf LG Iﬂé s%h qﬁ ﬂ% dye bath

rayon I'C” conpt I Si

for 35aﬁﬂ1u£8s\aab@eaﬁpe1amfe O3 C, @611 S dl BNed ﬁﬂndtasmra t%mpéﬂamre of 70°C
conprising both dival ent cogﬁgr and dival ent zinc

produi:l@g éhe Eenpree ravanfalursct twigh CPReeciiys Blag 2 bdepay @mbmdlm

substaggq)t g\rfat e%]e Sk %nalt%la rél%%n éa% wmsg%pn%{q{é'uglﬁlgg er and air-dried.
Then '%Vﬁﬂﬁlb @ich Stobpatalcete #¥i0find ARLAHE p ér%t&poﬁbatgle%§ pi8yed on the

2 1 dye as the binding substance) and conpri sing
sulfondted ahymt atrreted).08 B hmsprudscipg épasubidnated oaydinrfgbricocanygrising both
dlvalem gqsi)%gt%al}dgc\;flgg}grlltozl’{ncalsong OlTlths\ﬁlfon@terdsrtayon a%%cscogl?)lrlgﬁlz both divalent
copper and divalent zinc ions was again air-dried.

Example 5
Assessment of Fabric for Anti-human Pathogen Properties
Testing antiviral properties (as a surrogate for anti-human pathogen properties) of a fabric
is performed by application of standardized amounts of a virus onto a piece of test fabric.
The test fabric is then stirred in cell culture medium to elute any functional virus particles,
that is, virus particles that are not inactivated by adherence to the fabric or otherwise to the

test fabric. Functional virus particles eluted into the culture medium are assayed for viral

activity by contacting the medium with cells susceptible to viral killing, and ascertaining a
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fabric having a density of 70 grans/nmeter 2 was dyed
wth CIl Reactive Blue 2 1 (Novacron(r) Turquoise H QN
W@2008/00306Ui d to solid ratio of 20: 1. Next, 50PQr/LS2008/068225

sodium sul fate, 20 g/L sodi um carbonate and 12% dye by
vol une (120 m /L) was added_.to a dye bath and m xed

t horoughly wi th conti nuous gréitati on. Then, the rayon
fabric was imersed in the dye bath for 35 mnutes at
_atamaanneofBOC,fdlmwdp%60mnMesata '

quantitasiyp éeasiout ef esil deathc Pewseasedl agll dersh sutheeheingomediywrindicates

inereag GGy Gieliph Ok Ry AR B E e R AR REE B raorc o
otherw k@B chetBglahpriinni ng water and air-dried. Then, 50

grans each of copper acetate and zinc acetate per
Adcotdng of onwatrelodivasntsyb tizy petsam inveatisu | sufa@t eayanafgbine having a
rate 0..08 n2. produci ng the sulfonated rayon fabri . .
degre%ﬁrﬂlﬁ%g% @@mfﬁai Pafie FHCoELIpn B L3P a Bates gon fabric (with
. . tods. . C
A e L
sulfonaied -raydrefdbriExaip I ReadbecBlasentdyohs Hrluinding elibstance) comprising
Anti - human Pat hogen Properties Testing antiviral
both coppasesuitipie ang gincacetaie; e aceasding e Exppier . pearaagpessed for
. .properties)..of a fabrjc s perfaorned by, application of
ancivifl] BT, itk BufRblsF of Bl FRbopAERLS SkiraRe Havon
fabricf(¥hi(d. RebbBvd BRie A1alkiag theSbinlRB sibdtidcey and tkedifonated rayon
~culture nediumto el'ute any functional virus
fabric gamthi(dl ReaictivehBluei2d, dygias ule piading shieganchacoraprasimpboth copper sulfate

Jdnactivat ed .adherence, to the fabrj.c of.herw se to
and 2ipf 3t ey T s Gatest e gy ASUSF [t sgestient of
et . ¢ r i
e 0, LA R By ESENEE Bl R 5 HV v
appliediin ah a&iokdlitng,5 endyasaentai ofithe teafadrits, taatwelleasrte adwoutsulfated,

of cell death. Decreased cell death in the eluting )
non-syHOPRigh MiGgiod 42308 GOREPLERYEE. MKLIELE Rigts fTayen faReic ieaigd only with

i LI e . t . .
compeP Yyt e DL £ ERGPUER YL 190 ARSI, s o
squaresetiaEeyli TROHSM-trbhied RibeiseRinpied waé hela fos Uhnfiadednd then placed
' _dra£on fabric having a degree of sulfation (DS) of 0.2,

11 11

1 3@ a0 rativeys pbeExRasHiph aetjung and sutnecsell toaeote pgiktion for 5

minuté.g\sVI bé{}%q%é%?RF %%&gégggbﬁm%#éwg%%gﬁmaﬁutgé TQ—E@[% in dilution medium
and indEh1fieA dhRAsBRYAR. frRkidual fnMdibuClirRemcdxkMeid?l MedidmlfréM@ach
as the binding substance) conprising both copper

sample mlaf detectad dnd gnantdied tattbeir naaleindecedrayiapgthioetfocanpl e 3,
wer e assessed for antiviral properties. First, test
sanpl es of the sulfated rayon fabric, the sulfonated
rayon fabric (wwth Cl Reactive Blue 2 1 dye as the
bi ndi ng substance), and the sul fonated rayon fabric
(with CI Reactive Blue 2 1 dye as the binding
substance) conprising both copper sulfate
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and zinc acetate were submtted to M crobiotest, Inc.

(Sterling, VA US) for assessnent of the fabric's
W@Ri0vH003p5T 0 | nacti vate the human pat hogen her pRGI/US2008/068225

simplex virus (HSV). HSV was applied in an aerosol to

a5cmby 5 cmarea of the ?zst fabrics, as well as to

a non-sul fated, non-sul fonated pi ece of rayon control

fabric, and to a piece of rayon fabric treated only

wi th copper sulfate and zinc acetate ( 1 gram each per

100 M water, applied at BW8BKEckoliters per square

RESULT G as SRS YR HRCHARIE OB, SRR Ralohfobfiéines

al i quots of extraction nedium and subjected to gentle
agitation for 5 mnutes. Aliquots of the extraction
sarrpl y diluted 10- f

medi um\;ﬁg moctﬁi ed onto hpst ceﬁbg 6I-F€d %@JQ?TOUS HSV

infectious virus in extractipon RECOVEREDAELHRSIENINGTE

was detected and quantified

cytopathic effects. TABLE 1 R
FABRI C FOR ANTI VI RAL PROPERT]
sulfated rayon fabric prepar

by their viral-induced

ESMIRESCEFONIZHSENVENTE QFITH THE
| ES As can b t he
ed accordi noefgﬁgjgml e 1

non—ﬁﬁﬂte%l 1181? Zullf@%tédeﬂ# S;&Jﬁhdl n

npar e e no at ed
fabncont rol fabric. Incorporatin

pat hogeni ¢ v4 gys,
, non-sul f onat ed’rayon
g copper sulfate and zinc

acetate to the non-sutfated;

non-gofatado nofi-ablforptedi rayoethbaic2. 0
eni ¢ vjrus as.conpared
trear 18 A pest S g SinC oA

nonsut fomated—Tayon
| og reducti®pnliin0.23
to the non-sulfated,

fabric, where the
in pathogenic virus was attrib bI othe
sulfa[eredr é\r}\‘%ﬁg]@ the divalent sallts al one Qu‘%?? t(':\ri‘ rayon

sulfoﬁl gir %y hbifc &lidReaReAMR B! U
nce) prepared accordin

Bluelmgiyead tied biading Bupsdrttopeni ¢

e 2 1 dye as th;nglndlng
g to Exanple 2 had a 0.37
Virus as conpared to the

non-suf fated rayon controf f

sulfogated cayoprfabmc twieh 68 Regctvgst e
m reducﬁst@ . n HSV

Biue 21t of 487 PR

abric. The tower 1imt of

m was 3und@edigye (bekaw Bhls

titer for sul fonated

ve Blue 2 1 dye as the

ed with copper sulfate and
Thus, am ni mum of 2.47

eact i

comftishil Appet AALANGR) RO kfi€al
zi nc acetate was 4.47 | ogs.

| ogs further viral inactivat

i on or trapping was

achieved with sulfonation an
ver sus non-sul fated, non-sul

d divalent nmetal 1ons
fonated rayon fabric

aLDSqLPOrating, gegﬁgpof?gg}g g&”%ﬁ%gﬂ%fgq(‘é'%c&%ﬁé‘i@ ?fﬂgl!}lev& Bad a 1.87

‘oz fe‘éﬁ?%%ﬁét’?%ﬁgﬁté K

fr’ﬂh@ abh WhiTEMed %‘ﬁ'%%fanated rayon

the I ncorporation o

contraditatalce nincompbedting @bpserisnifaxe tahé zfrelacetate akonati-ngfated, a0r-

enmbodi ment of the present inventiaon, sulfated rayon
sulfonpieg rAYOTHEARLTRY faé’“élé’@‘?l@"él d#-0Jge reducsian {megthegenis YiRsrasgompared to

the no?lésblpfat%d %esﬁﬁ)%gt%g rQyQ)n C P%Pfﬁ?)tl t]vhe %@% ?egdﬁg%&g% atgactlogemc virus

I'C havi ng a degree 0 1on
was a@abRabIS Itdlgletﬂiresedw/@ﬁ @OdiviRind kalSalldre. CORRRARted rayon fabric (with CI

Reactive Blue 21 dye as the binding substance) prepared according to Example 2 had a 0.37
log reduction in pathogenic virus as compared to the non-sulfated rayon control fabric.

The lower limit of detection in the assay system was 3.13 logs, so that the minimum
reduction in HSV titer for sulfonated rayon fabric (with CI Reactive Blue 21 dye as the

binding substance) and treated with copper sulfate and zinc acetate was 4.47 logs. Thus, a
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sulfate and zinc acetate nmade according to Exanple 4,
sul fonated rayon fabric (wwth C Reactive Blue 2 1 dye
w@sgoowiesobl ndi ng subst ance) nade accordi ng t o ERERPE®ORK068225

and sul fonated rayon fabric (with CI Reactive Blue 2 1

dye as the bindi ng subst ancezé and conprising the

di val ent netal salts copper “Sul fate and zinc acetate

made according to Exanple 3, as well as to a

non-sul fated, non-sul fonated rayon control fabric, and
mlmrrmarygw f3 MgsCfuttbﬂ‘pvlraé uwgtlvﬁ@nonrvtammg wiast aghieygd path sulfonation

sul fate and zi et wer e assesse
and a§RRRTReRH o b B posful B Sof ORGP PR ifmorging the
same é/rh&ﬁﬁ oA AP hietd idi3. AheRCFRTH dérﬂorﬁtlﬁteciﬂ R¥xPeckd @h@@y with
of the test fabrics and three sanples of each of th
respedt ¢s antf-hiomac pathigdn achigitypetiwieen silfddatiemphia Aabricrand ther rrmorporatlon

to sit af r.virus application for either 1,
Ofdlvia‘;lemo‘i“etiﬂssé\i‘lsﬁ]ﬂf?é%e a§ﬁ8 t hen pI aced in individual 20 m
i
APl e PAREL P IBLUT ARG HBELE I €60 in
degreceoﬂt sudfatio® (DHLIGL cﬁther 08r @ Bdmaietesréthgi totBxample y,osnéthed rayon
gs for assa pat hogeni ¢ influenza A viral titer
fabric WV@ﬁ@r@ﬁﬁfﬁe@ \ﬁubfmqn &Q/S)aﬁ é. %9n<bcmpra@ngjtherﬂlw1@§§waléﬁlts copper
sulfat?a !%Ill zr}}lohg(;\éaﬁtclﬁéwaﬁg%&%ﬁ ng u? Pa ﬁler%sglfm% Zﬁ%ﬂ ta?or? aé)rlce(wnh Cl
Reacti¥6 BUieR Nayd & X BNk subS@id) Qna'ﬂe@@éﬁr@ ‘%Qf) Bxdhb®t 2 Qd sulfonated
(DS) of either 0.1 or 0.2, both yielded no detectible
rayon ;ﬁa:trlvo(qem cl Rezrouse Bluecicyeods the blrtdmmsuyb@uames) an@soragrlﬁlmg the
ut es icatin nfl uenza

divaleFi et i SgPosal ek Ze e Sl e i g §as well as
toa nér? Eﬁlﬁ@edc QBH% ﬁgnatt&i o E)Sn aomps teaitc, Wb Lr'e?yo%@@i)ﬂl@goﬁlﬁrﬁlﬂzf the

ric Slm I'tfated rayon fabric mad
dlvaleat:metaﬂ seﬂg cbppeE)Gatfp)ﬂe end zive\dcergteawete gsessedffos tliefraetnltlorral

2 and conprising the divalent netal salts
Propett@ép ér7051198$ af wilygppaz Néfuéé‘@ﬁ apelied| ig anyaeeqsglel@ rcm by 5 cm area

o ueJ54 9542y LSRG EoH 43 e R AL R8P o

virus Wefellom@@ t6 eiddatd vifusippéitflont BABiterat, 5eae s elindiBe dntiMRen
oints tested conpared to the anmobunt of virus applied
placedt in indhigriduab?Q ol aBguats abexdhctey mdmarbamdcsm%qd tgigentle agitation for

5 minffE8 e St dutitn Lo oAb, BenCadifaad] DS Shibropged eaes for

bPpdREkenRAMALEDAA Ofrallit®PbREmB lB\Flb!lSﬁ ARIbyl 4 M8magl
assaYZ.%SE g% a5 mnute treést1t tlr?rem fayrj?n 3. 081 g{ 15 }Im nutag utinin assay

of allanes¢ tlhidnfeomSuth egmt ed rayon fabric (with Cl Reactive
Bl ue 2 dye as the bindin substan and. co |sin
Th@ﬁ@%ﬁ\él”&%@“ﬁ%& Weredhatthe é ra§ ap Eai{r i mle afF ng togﬁxample 1
. lhe .
navin LU P SHRLBRTBAIDNELP X GrPE i HORLERF BBt ponei
virus ﬁt@t:ledf tht, tlrﬁe p(ﬁldtsléstfm usesyl, 15 mohuea), iindicamgi anf infleza virus log
virus | og reduction %reater than 3 at each of the tine
reductins] greater Buncdt eagicol @F higne: RPIRIA deskes costgErd iedhe a@puntpd virus

appheH "§ ?henftabrlcn Vglmlllarpy suﬂet(rec? rayon%‘t%\llcl r%gge ezflcc((j)l(re 1n, ?0 Example 1 having a

degree of sulfation (DS) of 0.2 and comprising the divalent metal salts copper sulfate and zinc
acetate also yielded no detectible pathogenic virus at each of the time points tested (1, 5 and
15 minutes), indicating an influenza virus log reduction greater than 3 at each of the time
points tested compared to the amount of virus applied to the fabric.

Sulfonated rayon fabric (with CI Reactive Blue 21 dye as the binding substance), made
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use in decreasing the transm ssion of one or nore than
one human pat hogen, such as for exanple one or nore
W@ b@p/0e30s7 vi rus that causes human respiratory BCHUS2008/068225

i nfections. In one enbodi nent, the device conprises a

fabric conprising one or nore than one binding

subst ance according to the 8 esent invention that

bi nds one or nore than one human pat hogen, such as for

exanpl e one or nore than one type of virus that causes
accormmmEm@mib Ratrestuged mdlaenganh geup dhlog rr:duuc&lom ef &Mada 1 minute

IhedVICec a. bric.acc
test i 2 3 BER ST AR T, 4P S d sy B e rf, o St yon
fablrlc'('?Vltﬁ@IQ%Felgfilve!C BRl@Ztl e 9k %’epblﬁ@ﬁé ' sﬁBétﬂ&egﬁn@&n@ﬁﬁm@ fhie Qlivalent
clothing, such as for exanple an absorbent tissue, an

metal agtsaopper sg;lllfaneeandrzua: seard mam)adcsrchngltosﬁmnpla%ytekled bed

detect@é%faagﬁ(gggn%g%pusglst @f“g‘p t)I(lg glprr@?}gp?%tg Eﬁes{eqtdz(?na a gtlg Hmnutes) indicating
A of
o B 0 AT 8 00 ST
Acuedingiso Amthedxaibplznent 90the presear invgntich, \tape is @odidad a device for
wi ndow covering, such as for exanple a curtain or
use inglggigasing ﬁlearrqaxs@ﬂSérqnétf QBR19H daTe than engdumanipaghogen, scipy for
examglé( lg}lgr%{)r m§u Cglfl %§/gﬁ§§1§bf%1|§r%sm %asnvreegﬂzl(r:ala(gr%/ t1. g rhﬁc%mns n one
embod1fRniTekd (ﬁeﬁ/léécﬂb‘rﬂfpi‘%gs 8 PR conPthgashel R mérs A dhelWInEAg
hospital s and offices, where there is arisk of hunan
substapeg frggehng ttairhs rpnr@sntomventmnahqummcbmed)r @mro dhameorte, hupiiae
[ [ facial mask for decreasi

h devi éq%l is. a | ?S( ﬁ1
pathogeny, Such; asdPhEXaRIPIG ARE B MRET BaR QAR DESOTHiMA Mah STREY BRI
respir?tegr fri QMR %‘Eﬁb@&?e@ém%@m@ﬁc kil de@?c%lﬁom ed AEbAL
mask conprises a cepi ece configlred to cov t he
accord‘mg,l tahthapdesensiaveaftionh dnwaarabodimenhehé devied 1snsaEl&ted druin the group

npri sing one or nore than one extension for securing
COHSISPH% of aR PEICIgeisohing HechsAgr 6’!‘3‘@91% apahyaspent tigsug, an apron, a glove

ora S&l £ fsSElgs aqldes (9 s&?@tbed cﬂ)ghésa 1? at%cfgr Q{anﬁsﬁtﬁ fl sﬁlgét %L“ f'lrf)?ﬁﬁtet' a

'ses a rrcraccor I'Aven

cosme\ﬁh %@ 4 bﬁpérakardry‘ s&0iTHhE PEGh attﬁldh@d lb@gmsddh%%l@ﬁmy surface or any
according to the present invention. In aipreferred

part Oéar‘b@@bi' resanitanyads amlle@: comrt hehrolsoip sichiers fonexagiplerasefa covering;
) g one .addi ti onal ance ccord i ng tgl (tl res§nt J

a WIP‘? r?\l} mW@ﬂow&Pﬁ%ﬁm& it i‘ rBf‘?’PBP ¢ SUBEY Y RIBG @ Prefetre

embO(ﬁFn"éﬁ@ FWES Vi s RALIMARD GuchIRIEhder 1ﬁfmd?&evé?1'iclé'§0 rsﬁ‘cht A%33r example
one human pat hogen. In a preferred enbodi nent, the one

airplangs amd ragtanidnles g aadded inomalkmebitestantinmed spacas, rsuth Ay flremample

tallic ion, such as for exanple a multival ent
home%:E‘P%HlFaﬂ%:af}do‘#ﬁ%%ﬁ Sderthereonat g ﬁ’BH’&nd’éﬂ’é’g@% RS Iypsion.

Ingilﬂrl{éifeﬁ%lri] %gfrt])g?ﬁ%? I'th, glalw&é Ysazl ﬁ@ﬁl ﬁfaglé’ﬁ{r d%@l%aé'ﬂf% He"t?eln%ﬁ]ﬁssmn of

er e ment , e one or nore

one oiSmbd e ené¢ BurapitAdgdenao ad tfl;ons nobmas wearer X &n&pﬂaaahmask The
netallic salt selected fromthe group consisting o
facial ggph spmprdsas 4t facepiess seRfiged & cavsp fermaih faad aosmef tilﬁ mgarer of

the fa01e(\?ler§1§stk anci comprising one or more than one extension for securing the facial mask

to the head of the wearer.

In a preferred embodiment, the facepiece of the facial mask comprises a fabric according
to the present invention, where the fabric comprises a binding substance according to the
present invention. In a preferred embodiment, the fabric further comprises one or more than

one additional substance according to the present invention, other than the binding substance,
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a particularly preferred enbodi ment, the netallic salt
is a divalent salt. Referring nowto Figure 3 through
wWO-2@anes087 there are shown, respectively, a frReE/US2008/068225

perspective view of a facial mask according to one
enbodi nent of the present 3 enti on (Figure 3); a back
perspective view of the faci“dl mask shown in Fi gure 3
(Figure 4); a front perspect|ve view of a facial nask
accordi ng to anot her enbodi nent of the present

that d¢q11©eém the rpa(hpgque ea[Birity ahanaobhaeke Hen ope suinge pwth@gvnofln a

preferdferpBEbfons RGP More il il Bney s 5 e Aepe meranic

ion, s@h’%%f'@iﬂmﬂ@ atnlﬂﬁtlpil@lﬁ‘%ﬁgtalheY&mél&%d(f’r:brﬁ%@ g@up BRdstthg of
back perspective view of the facial mask shown in

multivialegtic@pper, (IﬁulylualemsgllveAsncbmultbfaleaman tlin endthem eghbodersént, the one
18 conprises a facepi 0 and one or t
or moéex%héﬂ SPHAUBANCE isr?e’éile Ct F‘E@éﬁ %"aﬁﬁ’ %@5@% Fﬁhbeleaed
C r
tfrom t{h@ ?ré@edgéglﬁgﬁgéfrméoﬁz Esilgeééegh‘? ﬁ?e Xé(?e gﬁﬁ'ﬁe‘? SBIfCJ&E %rsl(ll czilenc i’lgetate. In

a partROtria ppefeiseesbodiBneat, ahid dletdmec faloigta dvalent24itand back
side 26, and the facepiece 20 is configured to cover
quWémﬁraWhthEiaun@o%@r@% tIfiguigeta tiagre gre sh@@vnf, a@swtwl@h/s R fignt

perspeﬁg V% I(\)/lg gy a fa%lé'l?ﬁlé'lg dérp% C? IBI url’?edel’}’l%cil h%gl\rﬁs?n& invention
(Figuﬂéi?U& Back Iﬁiﬁ*ﬁi)ealﬂ#{?l@wdof th'BICRI &Sk Wm Fl@ﬁﬂ:e?; thi¥@keMs); a front
a front perspective view of a facial mask according to

perspestige gieoeli arbntal ofask hesopdieg mwnqtltw@mbOdnne(er@ theepr8jent invention

rinof Rl PP RERERY Yo UL o BSL M W Y P o1
t
@égp%?hﬁ@wadg&s@gé@%@%%ﬁ%ﬁ%@iar%ﬂ%z%nmb%{fﬁe&?gffﬁ% L
invential fFigGe 7anahdfaubdck erspedtpvei des oﬁtl&efamabmasimmwmpﬁegure 7
half 32 with a central nose bridge extension 34

(Figurggilf iApuaadersseibhe i psvk 18 wemﬁb@fsqu fagenigcer Jeangepesy more
than 0?1@ gx%ﬂ&& ?E E(?lﬂ%ctﬂygtﬁe ?e{cefnlage @(E?Qirssg&%r%% tIhW i3 'm. askgg tB tl‘?e head of

acCl a acepl ece

a weaf@' ded f&@lpbz@e Q0 Rurib@VEfronit i 14, AMackisilie Q%Aandld’lpéifrﬁ’&ér 28
to nore closely apgrom nmate the facial curves of a

arounghgher fspnt sidet Hearfdgusicl sidedk and thepa¢epiace 2 i, eanfigyred (guposer the

moutt st bP s Sydior Sih ekl bR R o GEBE R ineveoty DnbEfER to fi

the 10@ LiBRBF 1Rfhehf RAWRSRN T nvention(Figure 5), and a
perspective view of the facial mask shown in

Rd¥eny1mgel05/ toRfigureed )d Figsrechrthére asegmowniiespevtivehed fromm
the front gn@i)hl S enbo(gl nment , the erineter 28 of the
perspachi¥e ﬁ}e&c%f DFC FP&FIF aGEording fharep Wn@rﬁw EFQS%‘}EII%YGHUOH

ek o R SR SE 0

can bdxdeenlgia thistedit®idimerd4dwheat weesd tﬁlmm thedraels peXinesi28rs the

36. As will be understood bﬁ those with skill in the
tacepigge; 20 comprises a semi-circular lower half 30, and further comprises a semi-circular
upper halt 32 with a central nose bridge extension 34 configured to extend above the nostrils
of the wearer, and onto the bridge of the nose of the wearer. In this embodiment of the facial
mask 18, the facepiece 20 is molded to be convex toward the front side 24, in order to more
closely approximate the facial curves of a wearer of the facial mask 18.

Referring now to Figure 5 and Figure 6, there are shown, respectively, a front

perspective view of a facial mask according to another embodiment of the present invention
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with reference to this disclosure, the cheek

extensions 36 are configured to conformto the sides
w@towesosheeks of the wearer of the facial maskRCI/BS20881068225

the central nose bridge extension 34 is configured to

extend above the nostrils of ,_the wearer, and onto the

bri dge of the nose of the wedrer. In thls enbodi nent

of the facial nmask 18, the facepiece 20 is convex

toward the front side 24 in order to nore cl ose

|
(Figurapi()r i rack pehspef:ta‘@ e w el theiaciol maskelmvay md?lgumg (Figure 6). As

K 1 d
can beg & pF i i 8, e o Seetpodisft oné pRERels RS ane
faceplgéeem &fmﬁ1§e§ﬁ'sﬁbst£fﬁﬁﬁ A&RREEEIL lelePHﬁf gﬁbﬁﬁll' dBRiPrise§ an upper
the present invention (Figure 7), and a back
half 3D evitipeot dheek extensiafs Iohetefalyi, ahd rEekra mownbiidgerixgens®n734
berwelsbif O ENEORF IS JoackpNEb b VEBAB PLaioa by kdagehe ar
4
with rg%ﬁeﬁlgg ?(?Elﬁg@?ﬁh@gt&ge He cflg%géx\?\%nt@{?ﬁ% %8‘3 A tn()%}ureé“to cggform to the

sides dihe thepkpio€ e \Qéhrémﬂth@ Fact0 Mk 48saml the uéﬂkaltny)sé)f)rldge extension
pleats 46 extending fromone | ateral edge 42 to the
34 is Qﬁnlﬁléldfeldét) @M@nd abjée the nostrls qfl thaypveargs, ad|aag Aig bridge of the nose of
a t.he fa [ c a
the wHETR R Flhbferk RERR' RO AR AR 0 bt REGH Doy yard te
front §i@CSPIELERIL D MBRIC1S¢PAASRKimal BF dR%allrvRIE aGlds@! of the facial
approxi mate the faCIaI curves of a wearer of the
mask 1&ci al mask 18. I n one enbodi ment, the facepiece 20

< AR S TR
persp DO J|eBS 2 fatsﬁ‘@ nfa@l@ %Bog(%ﬁ% PR érﬁﬁtillﬁeﬁﬁﬁrthépres?nﬁ invention

conprising a binding s ance and one or an
(Figurer®, atidvabaokt pemspieative view df theafapiabfresk gtbvenindeipomerit (Figure 8). As
facepj ece conprises a material conprising a plurality
can beoffeenagméh@ enthod BReNtnigie PerifgEeT I8 dht fareRjedstA0aypmnrisesa top edge

38, a Q&[otnjl 8&51% a‘{d ¥w8 ﬁﬁ&%ﬁ rt—x?éjes Qﬁb 99 gﬁ{é%tmé E1% t{)’]?&ggé fézx%lth the bottom

accordin

edge 4mv131m§ fa@éplecéomumelnaorhlﬂﬁs%e a|p€i?0/rﬁﬁ€y oﬂ@di@&ﬂ@éﬁeﬁm@%ﬁl one
than one of the three layers is a fabric accordin

lateralt aglge g2 de dret othen/leieral edge ahdthotbaats Analosyingroxpansing 9@friﬂefaceplece

20 cerﬁlggléll'Iﬁgpﬁg rgmiigzil) ??Iilv%ggpg{% tggl%ch %%%’q&% (s:félp 2HI9I} Re faceplece 20

when 6)@;511%&&1 IiRGr@f (O Ho¥PERRY %B}? ox R &Rt BEiaPEurDGIMPY M er of the
| ul ose acetate fabric n a preferred enbodi nent,

fac1a1ntaek h&at - nol dabl e fabric conprises
I I b f I k 18 furth .
In@%ﬁ%ﬁw%g%%ﬂgﬂg ?aCI%ﬁI%@ %@%ﬂ%&géﬁ@?&?mrﬁﬁg BpHdine whstance,
accorc{ ﬁ% t({]tzlgg)?%sgﬁtemg&n{oﬂr Iﬁ%&&f@fe%dh@fgﬁﬁﬂﬁén@l th?ﬁae%égf#ge %(?nprises a

a wearer . one e ment’
fabricvom@risingr sin@éingstisyasice an@dnéd 6r mosd thap oas dRarnt metal ion. Ina

Figure 3, or an ear |oop as seen in
preferred embodiment, the facepiece comprises a material comprising a plurality of layers,
according to the present invention. In a particularly preferred embodiment, the facepiece
comprises a material, according to the present invention, comprising three layers, where one
or more than one of the three layers is a fabric according to the present invention, and where
one or more than one of the layers is a heat-moldable fabric, such as a heat-moldable fabric

selected from the group consisting of polypropylene, polyester or non-woven cellulose acetate

tabric. In a preferred embodiment, the heat-moldable fabric comprises polypropylene
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Figure 5 and Figure 7. The strap can be elastic or
non-el astic. In one enbodi nent, the one or nore than
WQ@r®e%I08Nsi on 22 is a series of adhesive striPGI/U82008/068225

all ow attachment of the facial mask 18 to the wearer's

face. In another preferred odi ment, the device is a

facial mask conprising a rerftvabl e and repl aceabl e

filter conprising a fabric according to the present

i nvention. Referring nowto Figure 9 and Figure 10,
webbinger e are front perspective views of two enmbodiments

f.f.
i iRt (R Re® BBR: e du PO AR e cishiin 22doined fp the
faceplg&eZ(?fH? %Qélﬁ‘ﬁ@tth@ﬁcﬁi‘ ARk 1B &R MeRd %f at&b%récrth%'ne RB®Bdiment, the

18 conprises a facepiece 20 and a plurality of
one oexbenthaonse 2densaord2? isra $iep asoepr inslEigu® Jyer harsias nopdis seen in

Id|n filter, and a filter 50, t he .
Flgur%gﬁ%% thap g &I FstL OF pRN- %%Wanﬂ%@@qogln%?m’ the one
| .
or mol il %%f*t%fﬁ%%ﬁf%éé%gtOE B2 oL B AR of e facal
mask p&d theofeatdis facame of the facial mask 18. | n another
enbodi nent, as shown in Figure 10, the facial nask 18
In @gaber Rieberiedgpaabadiarntsthealswics ind facil imagk spmpxisias 4iremevable and
replac]e%qu? %ﬂgr cg(%]uné[t)rrl]s%?g :;1: ?arlr)%cgﬁcorfhngntggﬂea Eﬁgﬁ&éé@veag%n h#g etrrll(%g now to
Figurd 9@nd F'lgu@é 10 OfliBfel 7€ $rodt p&RPpdceiva ¢ N t@o ebobRnddfLsEmatial masks
i nvention. In another preferred embodiment, the filter
compiisingf rsraevablenfiltarracadrdingciorthié pigsens inveatipn.e dsrean be seen, in one

embodieRt i Mo dRDOHITan e JrOa b L aRioio Ry & itieaies ghared
plulralgyg oPEAULEGH 2 TRE RQthek @bm gﬂgésrhgm@clﬁﬁiéhp@ f“di’rhoﬁﬁﬁg h r?ﬂtelr and a

ecreasi ng thé transm ssi one or nore than ©on
filter $uniEnthp atrfvodement shooduth igurel 9, ube metihatisne 48 $ea hmrpmrt
respiratory tract infections. In gne enbodi nment

intercoRneribRe FrBEdRRYIng gy ehle plcepentify ﬂ@eofﬂttﬁeto@@@étéﬁted etween the
tWo pMk d@*\}h& PMme!dt é{?é‘gfcg? hﬁ?‘ﬁ@d TG Mther! Q&dﬁﬁ%&%d ogh%% fiFigure 10,

I Ce sele roup cons
the fa@ifilt mgdkel Pdoneprixehn lggs mIsE B2 asd h Prurii ?W'eﬁteﬁﬁom rap@Frther
tissue, an apron, a glove or a scar socks and shoe

compriises @rmeshabisnt 48 for heldingsaifileragnd arfiliex éﬁplI@ agrefhwed embodiment,

e PPl S RBRC B Pl @ s Bl bt il

embocﬁﬁfeht Qe A1QADYprReSAMatedlaY a&%@dm@ td BHe! ﬁéseﬁpl\ﬁ%ntlon comprising a
uphol'stery, such as for exanple a sofa covering; a

pluralmfpélayamd a w ndow coverl ng, such as for exanple a
r .ain or shad ferred enbodi nent, the de

Byt RSO hecprr et B ortiik R i laviORd & method for
makmg SRR DOuLNG debRAIAL BB Ohsff oA e TR fort AR S human

uman pat ogen to an roma numan wearer o
pathodea irludi|s Kiruses aor dausg humah hespiars e ftact inteetibhONin diee

facial mask conprises a
embodiment, the method produces a device according to the present invention. In another
embodiment, the method produces a device selected from the group consisting of an article of
clothing, such as for example an absorbent tissue, an apron, a glove or a scarf, socks and
shoe inserts; bed clothes, such as for example a sheet or a blanket; a cosmetic pad, a diaper,
a dry sanitizing patch attached by an adhesive to any surface or any part of a body; a sanitary

pad; a toilet cover, upholstery, such as for example a sofa covering; a wipe; and a window

covering, such as for example a curtain or shade.
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facepi ece and one or nore than one extension attached

to the facepiece for securing the facial nmask to the
whemdoafosa wearer. In a preferred enbodi nent, PEEUS2008/068225

devi ce produced by the nethod is a facial nask

conprising a renovabl e filtég conprising a fabric

according to the present invention. |In another

preferred enbodi nent, the device produced by the

method is a covering for a facial mask or breathing '
Ina@aﬁegﬁd @mwd@mﬁnasthc dﬁwée(amdueedaby &lyénetmd fsaplesiel magk for use in

decrediRBp AL RSN af G Pudiie et Pas RipihpfBSsntoapd figpp puman

wearep Bf Qﬁsfaélﬁstﬁﬁsk WO @ink tf'@tlf’ci:qﬂr@sre'n’f‘ﬁlvlellﬁﬁfne a?l‘?éfa%ﬁ?rﬂ%@lt &Mprises a
he wearer of the facial mask or breathing

faceplacp:pemdatmemrblyord elcaneaei axtensiva attehed o sl oepdécednesanring the facial

n.one hunman patho o.and froma hu
mask We%‘? @Fa ¢f 4 Wéafﬁég?%f‘ Prﬁégrwgfﬁ?mﬁ HEERS Hjf %faaﬁrpgtg@@ed&g the

|
1S 881 e SRR ULl D50 AT Bspigpe o e
preserit higvemedmodniadower piefertdd érabodimemt) ttsdevive yeedhced bymlieomethod is a
vehi cl es, such as for exanple airplanes and
coverigg e &CF%@aSE or h@eatlgwapmrﬁ% SHEIbRY ©1 €BHPPI8adaxgf dabric that
a or. exanm S |tals and  of
can b%\ﬁl‘]{gﬁghecf %)e N eXISUIL ?1%1 mn% a?% 1n§ taR%%r%Ws ?,ugfl Fn?%r’ qxgmple a
respirdtby Bieﬁdﬁ(?ﬂas‘kp Wlﬁéré@fﬁa d@fv@thj iﬂ&%a@esf BB ity BrdRe desier OF i facial
to the present invention, and incorporating the fabric
mask ombmatﬁlmg apoaiatis. byl decorasing riho tthamssmssion pieonesdrioore than one human

senlosm or rroundi n
pathogedBnd g § RRR ey of A PR AS PhDTSHE i PRgEs, Aae
wearepﬁemgﬁﬁfnlgr{ﬁfo%gﬂlﬂ?e {ARFihg. Such heat -nol dabl e fabrics
permt shaping of masks"with heat or ultrasonic
Inwebitienpretérradrentcaitmelt, theslevica poodicedrbp dienmethod isven air filter, such

nmet hod conprises, first, rOV|d|n% a fabric according
as is usgf tfh@%\r aslhigles; snehas f@rﬁxam@r drRlges pad ﬁP‘@H@BH%? 108 @§ uged in

non- 'bﬁgl cgr% 5 Q cf g%rd X2fpieh IH t?lﬁt ndrb\fﬁaats' Mere there is
?% Sﬁlo él rren‘% gl(p ‘%f 2\1

a pre urt

a risk @@ AhbS PSthOsE @dnsAisent B meshoaddﬂnbhmqiroslubgtaambﬁc made
according to the present invention, other than the

according gt g P§Qﬁl§91t iavensiont hed ingerpogaiingshe Fe@ryganu@dg@ dergee.

In Fs)rng]e@:bpé hbtg P}%@}#D cﬁ)feqptélsgﬁqgl%gosslq%g(%gs%{ﬁ 5]182 zhe faLrlc aclomplrising

the bifdl %Eﬁlﬁfgﬁhe SHRINRRE endre ttinBHetHeY @B RbREhRd. | Sudh%at moldable
such as for exanple nultival ent copper, nultival ent

fabrics pd:lwrat stapinguiftmasks enth ehner. ultrascanowbldingestitbel faveh mask he
ne or nore than aone substance is a nmetallic sa

Iné?&% gmpediment, dhe msthod CoppEIse T dfeProyidig aaf?@flﬁtaécor%lﬁ gethe
preselﬁﬁg\’ ghgn %hé}? RRERbEEE {)ﬁ@ﬁses anblﬁdlﬂg gﬂ)s‘f c8h !fé()rﬁ)ﬁl flﬁgee;qesent

nent he net al salt i val en

invent$@l. t Inl peferegnddisbdivaerit, thelfebii@kuriner temprides ane of aiod® than one
to the shape of the facial mask, and the one or nore
additigrih pulstace Recording fo the pieseatHwentics, pHieT fhawithe binginig substance, that

decreases the pathogenic capacity of one or more than one human pathogen. In a preferred
embodiment, the one or more than one additional substance is a multivalent metallic ion, such
as for example multivalent copper, multivalent silver or multivalent zinc. In another
embodiment, the one or more than one substance is a metallic salt, such as for example
copper oxide, zinc acetate, copper acetate or copper sulfate. In a particularly preferred

embodiment, the metallic salt is a divalent metallic salt.
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I n anot her enbodi nent, the facepiece of the facial
mask conprises a plurality of |ayers, where one or
wWOorere/00308n one of the |layers conprises a fabriRCT/US2008/068225
according to the present invention, conprising a
bi ndi ng subst ance, and mhera one or nore than one of
the layers is a heat - nol dabi& fabric, such as for
exanpl e pol ypropyl ene, pol yester or cellul ose acetate
nonwoven fabric. In a particularly preferred
In@nb @mbnélment tthe fabngris cutt apdgprmed orthe skapeof ¢ee fagipbmgsk, and the

t her rticul ar referred. emhodi nent, the
one o Bk e ALl s Hathe S G B MRen The f acepi ece
In GRME! SBBoBmBhUTR fabdpiQe draehasial MASk B&hHREs Wah@e(ﬁ layers,
providing fabric to formone or nore than one |ayer of
wheretdme dr an@pitieaneonsfoftthelafy asicampniaska fabnic aneordimigad |tlmsp1t:sent

the fabric or .t terial both the fabric and_th
inventigl, spiaTiSHES %?‘SW SR e 128K eSS OB P FIgte G5 ene ghihe layers is

heat- nﬁ(ﬁ&a‘tﬁ %a!bﬁcaglﬁ?%g;fof %ﬁlp?@%&l?@l g};lgh@ ﬁ)é)fl}gé%geﬁrg? 'c@lﬂﬂ&gé cetate

rrask nor e

nonw®a thiayer Inmpaticabrlapecfasstembatiment, tikeplaradiey obfayéﬂs es three
| ayers of the facepiece, and joined together. In one
layerse i gapthenparticwarly @mferée%wab%@e@tr thepplaral e af @ﬁ@fsll%@@ﬁ layers.

feri aI are |9 by Itra onlc | di n
Wheng % Ela ?ngc(f I 1se ;lﬁ% P 1'2%{[ of aYETSs athgﬁ gomP%F%rproYlﬁlnlg fabric to
form &eeor! AYRIth&f onBlasd th@fe@eﬂ)@éd’kﬁ‘ih@ffackﬁl 23R OMth enéVBBbdifhent, the
and by the application of pressure. In one enbodi nment,

fabricton ¢hef mgicainl omlaih h‘tmfahrlp end fhetreaterialcire peovidedrancrolinof arist size,
or e than one er.o terial .are 'oined b
and o TR ot e hls Sestog m et it spask 1 "o
Tlﬁﬂbﬂl‘é'fﬂﬁ% incf e oﬁgbp Afbré HahhaE léé)‘séirﬁ{a't f'a? eaaggérhlﬂgd ih&e order of

faci al text or graphi text and

the 1amaphthe§acebl&xé,, artdhemﬁétdigedlec ofipohs embs(hmemn @hd fabric and one or
facepi ece. I n one enhodi nent, shaping the facepiece

more HigRene Kyer @ﬁ’fnﬁeﬁlél %neéoms% Py é‘ltrae‘éﬁléllct igte Ipp PHgfped pagodiment,

the fal%n a cﬁgl%ror%ofm{iﬁ{ br?é la ft&q%l ar% ﬂ]tu(fedt Iwﬁulza?(ﬂﬁ(i glfeldmg and by

acepl ece n one

the ap?ﬁé’ﬂﬂlbh%@%)rds@dlr@l ng ohw@m@bdlme thé 8adidl Wsk BaTS péfimbeeand the
acepi ece to change the t hr ee- di mensi onal structure of

fabrictang ohg e pmé@: ehan one dayst efbotiriabae, jojned By ngrasomsrieldisg along the

perimEt ST hel MndBRER, RESnBhod RRingr 5P ﬁ@ge%ﬂ%‘f Sink o Pl g witn

thopg&@h&p@pb&ﬂq@g&hgg;hgmmto the facepiece to create the
facial mask. According to another enbodi nent of the

Nq)crt;eishe mmahad\/mnm;pr[ms shapergethe $agepieud.dbdoe afmlbddudemrf shapmg the
ecreasln% t he teﬁnsnlsS|on of one or nore

facepifGeRATRSSEhBYERS terfaBiie WAIBUPHRAR MofHBaRERG et of Miterial i
preselﬁofﬁ%{h%esﬁa &Vthgbfe{@%l@c acial mask according to the

pr esent ent Wwearing the facial mask.
In one embodlment, the method further comprises joining two or more than two seams in

the facepiece to change the three-dimensional structure of the facepiece. In one embodiment,
joining comprises welding the facepiece or applying an adhesive to the facepiece.

Then, the method comprises attaching one or more than one extension to the facepiece to
create the facial mask.

According to another embodiment of the present invention, there is provided a method of
decreasing the transmission of one or more than one human pathogen. In one embodiment,

the method comprises providing a facial mask according to the present invention, and



Al t hough the present invention has been discussed in
consi derable detail with reference to certain
w@e@bee3oed enbodi ments, ot her enbodi nents are POUBERIINS068225

Therefore, the scope of the appended clains shoul d not
be limted to the descriptigg of preferred enbodi nents
contained in this disclosurée”WHAT IS CLAIMED IS: 1. A
facial mask for use in decreasing the transn ssion of
one or nore than one human pathogen to and froma

wearing giaciglanask. of the facial mask, the facial mask

AR ool oy Bt ol R gFRRG e Rt REdeud! i rBterence to
certaupgfélfer%djﬁnb&f"ﬁeﬁtﬁ‘ CothACERbSREBehiS afeD;%Hshlglér ethdrrofO RS scope of the
e nmout h and nose of the wearer the facial mask

appendﬂﬂclbl)nsmheuldrnqtrbe dintited rto cheedeszitiptivsy alfiprefet@d heﬂbodmndntsecontamed
ﬁ ? ece for securing the facial mask to the head of

in this HeelQREG-er . where the facepi ece conprises three or
nore than three | ayers; where one or nore than one of
the three or nore than three | ayers conprises a fabric
conpri sing one or nore than one bindi ng substance;
where the one or nore than one bindi ng substance
conpri ses one or nore than one human pat hogen bi ndi ng
group for chemcally attaching the hunman pat hogen to
t he bi ndi ng substance; where the fabric further
conpri ses one or nore than one type of nultival ent
metallic ion or netallic salt; and where one or nore
than one of the three or nore than three | ayers
conprises a heat-noldable fabric. 2. The facial mask
of claim1l, where the facepiece conprises a
substantially semcircular | ower half, and conprises
an upper half with cheek extensions laterally, and a
central nose bridge extension between the two cheek
extensions configured to extend above the nostrils of
the wearer, and onto the bridge of the nose of the
wearer. 3. A facial nmask for use in decreasing the
transm ssion of one or nore than one hunman pat hogen to
and froma human wearer of the facial mask, the facia
mask conprising: a) a facepiece conprising a front
side, a back side and a perineter around the front
side and back side, and the facepiece is configured to
cover the nmouth and nose of the wearer of
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the facial mask; and b) one or nore than one extension
attached to the facepiece for securing the facial mask
W@ 2oovkesosezad of the wearer; where the facepi ecRCT/US2008/068225
conprises a fabric conprising one or nore than one
bi ndi ng substance conprising.one or nore than one
human pat hogen bi ndi ng gr ou%of or chem cal | yattachi ng
t he hunman pat hogen to the bindi ng substance. 4 The
facial mask of claim3, where the one or nore than one
WHAILReRLpdAMIdY &Y is sel ected fromthe group consisting
0 acteri fungi ., and viruses that cause human
1 g JAGEEEGor 1 Lottt e et Gion & Syl iR e one human
pathogHATB AN #oRPY BOmhS wRARr O HEfEIal RAEk, AR Ta¢ial Hihsk B&hprising:
causes human respiratory tract infections. 6. The
a) adedepliecemempuosing ladront 3idewh back tifhe ande perimpxrerodrenthe i@nt side

humap pat hogen iis selected fromth ro consi sti ng

and ba&# S&@e ﬁB‘i g§gf8%fipéftcéds Rnigaredaggpyer ?%@%‘t fndpnesg of e wearer of
5—@{% . n papillomavirus (HPV), influenza viruses,

the fa(gla |essk’\g{|feirﬁs and respiratory syncytial virus (RSV). 7.

b) Dhe of awirakhammsk ekfensibRiatached b ereefaddpiect abr decurfing thedticial mask to
congri ses one or nore than one type of multival ent
the hepgphiheieearesh. 8. The facial mask of claim 7, where the

on r re than .one,type o tival.ent nmetallic ion
Wlfeérg%hgl félg%f)ée%efc P%IR]H? %ethbe:éooﬁ 6n (grg glgg}ns fe%gl g%‘?rs’rrul tival ent
wIRPPBRE or Makd ihiRbBEbf fel tN@e oRMebr8dni tHrde@iMer? tdiiprifs a fabric
The facial mask of claim3, where the fabric further

comprising pisesmoreethan onebmdingambsarcenet al i c salt sel ected
fromthe group consi st.i of copper acetate, co r
WIS i1, OME SR seare LA Gtecb B ¥ hSEANER Gorgpiases £5E o FTE Qapgne human
pathoflinfihe Bl Ty eA R g Thcinding,
substanbee plurality of |ayers conprises the fabric
conprising the one aor nore than one bindi ng substance. .
where therfabriq rEier GRBRIIgSS ORE g FHOFS thagaedy pyltiyglent metallic ion

n f the plurality of layers conprises a
or meﬁggctns_a?r[bﬁ%%bl e fabric. 12. The facial nmask of claim 10,

wh¥i€ bie ONORY thaRbee bhae (BiRe 0dimdrbenapl thfeallhfeys edmprageeas
conprises a fabric selected fromthe group consisting

heat-nggldade {abriepy| ene, pol yester or cellul ose acetate

2. "PRYRLED rrfagl? of Claim 1, where the facepiece comprises a substantially semi-

circular lower half, and comprises an upper halt with cheek extensions laterally, and a central
nose bridge extension between the two cheek extensions configured to extend above the
nostrils of the wearer, and onto the bridge of the nose of the wearer.

3. A facial mask for use in decreasing the transmission of one or more than one human
pathogen to and from a human wearer of the facial mask, the facial mask comprising:

a) a facepiece comprising a front side, a back side and a perimeter around the front side
and back side, and the facepiece is configured to cover the mouth and nose of the wearer of
the facial mask; and

b) one or more than one extension attached to the facepiece for securing the facial mask to
the head of the wearer;

where the facepiece comprises a fabric comprising one or more than one binding

substance comprising one or more than one human pathogen binding group for chemically
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13. The facial mask of claim1l0, where one or nore
than one of the plurality of layers conprises
w@09pevpy| ene webbi ng. 14. The facial mask of PCIT/EHB2908/068225

10, where the plurality of layers conprises three

| ayers. 15. The facial mask_of claim 10, where the

plurality of |ayers corrprlsé four layers. 16. The

facial mask of claim3, where the perinmeter of the

facepi ece conprises a sem circular |ower half, and a
attachggrihe bimew pathogamperthd binflingi substancgent ral  nose bri dge

ur t.o extend above the ngstrils of

f
+ e THRRARBRR R o RRE I 8 TGN el GrB i en i

selecté’é?ﬁ'f)ﬁrthe $loup (RRsib@e Gt badRSH, Alngfhl Pirdes Y€ EﬁlsE M8man diseases.
facepi ecé conprises a substanti aI ly sem circular

5 Mhedacidlahdsk drthimchyprhicse thedrmapgeehdgeah is avictdr mbreghkan one virus
ext ensi ons | ateral lq%én and a central nose bridge

that ceHUNY repRif g {1adh MIEHOIS heek ext ensi ons confi gur ed
6.1 r
6. PAPEERTBRTRr B3, RRBKIhY BnPlr £OF: HEFLEE 4B i is
selectdtbfismahe gtcuiproodsistiipesfeadehe-afsaciaridedrisi(a AGONHerpes onlak virus
the front_side, in order to nore closely approxinmte
(HSV}, él@rram PeDiipEavRs CHRV haafleanze Virses, FANISAIITUFaER respgatory
SVIC 1r1 zkgb mask of claim 3, where the perineter of the
YRCY QY P %orrpri ses a top edge, a bottom edge, two
7.1 ”ﬂﬁ@fa@lal afgie s 1N SCvhee the GabrRAuRBECoMpred b HOMbRMhan one
edge; and where the facepiece further conprises a
type op nud@yaleny negftallit &ax. s ext endi ng from one | ateral edge to

REET AT R
metall?@ﬁﬁ‘:is Eé?é‘@édjfrBHle(h@ LR c%'ng’i@tn%f oft Iﬁﬁltﬂ‘\/%ﬁtpé(ﬁ)ﬁa § E\éalent silver

expanded, 1 n order "to nore closely approxi
andmhl—:m/lamlntzmcves of a wearer of the faC| al nmask. 20. The
facial mask of cl m 3, where the one or nore than one

9. kb figiabmasls of %‘F‘@é?’e&’hﬁrﬁdh? fabsicdrpher HE1SeY PRfOToNOLE than one
metallRt gaztp%eleg{éd%m Itﬁ)e ﬁ@goﬁnst gfb?% %Eétht@ (?‘Tn]p £ 0 A}(ld@%@?ﬁ)er
mas cr 0

use asin ansm SSi 0
sulfaté@idezihbagetpee human pat hogen to and froma human
wearer of the facial mask, the facial mask conpri sing:
10a)Tlae ﬁa@@bm@é@@f dainp3i wherg the facepiecesiomprisas babkality @ layers; and
to co

WIFF(‘S% a7, b e T P Ogﬁletpr%raﬁ ‘%ﬂf‘y%g‘%@%ﬁes gﬁﬂ%B@BHSIHg the

one 01fﬂnbﬁeeﬂilaﬁeﬁ@ﬁinairfg%uﬁst&%r' c conprising one or nore than
one bi nding substance that binds the one or nore than

llonEhehfanmhmpskt bidgeim 1@meha} oae veoivanihemoat bé dtegrutatityt bidayers
f acepi ece for t}oldlngthefllter 22. A gas mask for
comprises aihgaliEeldablei A iG-he transmi ssion of one or nore than

120" WBB M mask of claim 10, where one or more than one of the plurality of layers
comprises a fabric selected from the group consisting of polypropylene, polyester or cellulose
acetate nonwoven fabric.

13. The facial mask of claim 10, where one or more than one of the plurality of layers
comprises polypropylene webbing.

14. The facial mask of claim 10, where the plurality of layers comprises three layers.

15. The facial mask of claim 10, where the plurality of layers comprises four layers.

16. The facial mask of claim 3, where the perimeter of the facepiece comprises a semi-

circular lower half, and a semi-circular upper half with a central nose bridge extension
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pat hogen to and froma human wearer of the gas mask
the gas mask conprising: a) a renovable filter
W@ 9pd®shg a fabric conprising one or nore the@T/os08/068225
bi ndi ng substance that binds the one or nore than one
human pat hogen; and b) a rre%gani sm attached for
holding the filter. 23. The-“gas mask of claim 22,
where the filter conprises a material conprising a
plurality of |ayers, where one or nore than one of the
conflgprqdr talextapd @boveatpe rns)st@émfr the evearem earida@itd checlrigaei of ithgynose of the
one or nore than one bindi ng substance that binds the
WealChne or nore than onehuman pat hogen. 24. A device for
17YSEnd ﬁcﬁ?ﬁhﬁﬁ@& A8int BewhéRNBITREH IO QmPRREs 9"suti'ﬁ't%{nﬁaltljl}1 Sdhi-
one human pat hogen, the device conprising a fabric
circulodoper hatlﬁgandrwmpxrlsemzrreupma halé methbiheeli exfesudostlatecdly, and a central
ne or nore t one  human_pat en b ndi n
nose t&ldgp ﬁxﬁeaf'lg’?: E%‘Pf‘ieéléltheytwé)t ‘thgglﬁ PHELTORS qeaﬂeweﬁ é?g atPQY cthe
: [ hdi A selected
nostr O R O i e ek = et ol e
180f Tied fatial m@sk beslaied Bt Wasre the thospiedd is cpﬂ\da,x BwaaM@E |f1ra)gt side, in
for a facial mask or breathing apparatus, a diaper,
order ¢ JOEREPaly mgoblataéqwfacel SNPY @ e p@@rer@ itk fagial e@sﬂer
19UD% ?etlc?”{n k. o\f“c fur qW e,ﬁ\fgg)%_gw er r?g rtlllentgf:eprl%e.cpmprlfses a top

devi€ ai m

edge, h@))bﬁbﬁb ed@é‘ dtWMlﬁfe?al @a8esUonABitig ttﬁ@ﬂ)fp@ﬂl@e Qfitht the bottom edge; and
plurality of |ayers conprises the bric conprising

whehie therfecapiecadngharicampoises Hpludility of plests @nteadin@ grorTleae lateral edge

o the e itpie) o iy dline SRS S onaR b, e aREfeenaHY Hercby
formnggf7 a tcﬁﬂé%x@ﬁéﬁe%wgfd Gk qfdi@t e OMRIRY BN e%heﬁ%?ar?g?,gicnt Mer to

lurality of layers conpris a fabri

more Elosaty apmogmmuqothecfmaalsctuw@ adfa \pﬁirg'rpasfapy ez mash] yest er
or_cell ul ose acetate nonwgven fabric. 28. The device
209 The fagizhmask apislim Joehess g of mare gHe Qe expeasion is selected

from B 45l s Uind BYPLSHEAMREL RS AALKDLARYIENE, wEDbI N

evi ere uralty of

21| 3N @%SalGRARITLE B ThlTeeRadia ﬁfe&rarﬁﬂussma)fdﬁwoe €nd?t tinddn@human
25, where the plurality of |ayers conprises four
pathogeayterasd @M a Aupg h\@aremf thmﬁaclﬁgmask dle¢ Eciahiark comprising:

o) ATGOPteREolPREnE T aPRY: Bife 00 AST It R bFRazured 1o
cover RdYbing 234 BDERHCHe GRARY 07 0P RALmask;

b) a removable filter comprising a fabric comprising one or more than one binding
substance that binds the one or more than one human pathogen; and

¢) a mechanism attached to the facepiece for holding the filter.

22. A gas mask for use in decreasing the transmission of one or more than one human
pathogen to and from a human wearer of the gas mask, the gas mask comprising:

a) a removable filter comprising a fabric comprising one or more than one binding
substance that binds the one or more than one human pathogen; and

b) a mechanism attached for holding the filter.

23. The gas mask of claim 22, where the filter comprises a material comprising a
plurality of layers, where one or more than one of the plurality of layers comprises the fabric

comprising one or more than one binding substance that binds the one or more than one
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or nore than one human pat hogen bi ndi ng group for
chem cally attaching the human pat hogen to the binding
W@ apsnesse; and b) incorporating the fabric i ne@I/Uk®08/068225

facial mask. 32. The nethod of claim 31, where the

facial mask conprises a regggabl e filter conprising

the fabric; and where the hod conpri ses

i ncorporating the renovable filter into the facial

mask. 33. The nmethod of claim31, further conprising
humarep@hwnng or surrounding the fabrl c con'prl Si ng t he

24 a&%} ng ubst ance bet we n sheet

f aBAPET8A" YR e R & é’iaﬁf“}’ds%n Of BP? ﬂléFloE%ﬁ“ﬁP 00F fyman

patho%k%ame'w:v% ORIpgisg o 1aBrie B@Iﬁf)ﬁmﬁé oheat mided E‘l@ﬁ e baRidCsubstance
oget her. 35. The nmethod of claim 31, further

compmxmg) pisongosdtiamgno heman patbogent hading gmlmofdr thomiahlly attaching the

tance ot her than the bindi ng substance, that
humarag%t LS ﬂ?%@“g%% M€ capacity of one or nore than

wl%ﬁ@ tﬂémﬁeﬁ?gagﬁiﬁﬂfrogﬁqm gglglgrq% g[‘;jlrgo(f)f ng at mt§15 ’an%t%lg of

e one or an one stance

clothimg/|Hetl \cidtkast areiradtid gadi, @arovdringefoalal theialsahsk. orfiﬂeatlﬁng apparatus, a
nmet hod of decreasing the transm ssion of one or nore
diaper; Bty SHEUHDZRACaR FOGETY, Padhé (PReLIFOUETe YRRNIFETYNG: Wigy, and a

roviding a facial nmask according to claim1; and b)
wind %Orvleﬁag‘t he facial mask. 38. A nethod of decreasing

25t hEhd dedtenafesdidm4ofur@Becdhpridiea bRafitg v 14yefBAnd
pat hogen, the nethod conprising: a) providing a facial

whegis kneec ot thign voe of tieml@alignat layerseampmsgs ttheefabeic icainprising the
for use in decreasing the

one ok Wﬁ%@%gpéhgg%ngogﬁg%l?cenm e than one human pat hogen,
26 MEnd @Rl Gl 1M, Aok &Y Iﬂf)ﬁ‘:l t'h%ﬁ/ ofd 01} a¥ zﬁlﬁaht‘y‘b?rl%ers

one or nore than one of the plurality of yers
comprisesarhesemoldableffalmid.c conpr i SI ng the one or nore than

one bi ndi ng substance. 40. The material of claim3

2 TahBireedeyifs Brclaipr . HRF ofeOlonotenBahpig af the plugplity of é%}@rs

conm RS PR IBhEIOHLR NI oy SO cens
acetat®hohveehSabric.

28. The device of claim 25, where one or more than one of the plurality of layers
comprises polypropylene webbing.

29. The device of claim 25, where the plurality of layers comprises three layers.

30. The device of claim 25, where the plurality of layers comprises four layers.

31. A method for making a facial mask according to claim 3, the method comprising:

a) providing a fabric comprising one or more than one binding substance comprising one
or more than one human pathogen binding group for chemically attaching the human
pathogen to the binding substance; and

b) incorporating the fabric into the facial mask.

32. The method of claim 31, where the facial mask comprises a removable filter
comprising the fabric; and

where the method comprises incorporating the removable filter into the facial mask.

33. The method of claim 31, further comprising enclosing or surrounding the fabric

comprising the binding substance between sheets of heat-moldable fabric.
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conprises a fabric selected fromthe group consisting

of pol ypropyl ene, polyester or cellul ose acetate
wovoeds7 f abric. 42. The material of clai m 39PCTH8I068/068225

one or nore than one of the plurality of |ayers

conpri ses pol ypropyl ene webhing. 43. The material of

claim39, where the plurali of layers conprises

three | ayers. 44. The material of claim39, where the

plurality of |layers conprises four |ayers.

34. The method of claim 33, further comprising heating or welding the sheets of
heat-moldable fabric together.

35. The method of claim 31, further comprising adding one or more than one additional
substance, other than the binding substance, that decreases the pathogenic capacity of one or
more than one human pathogen.

36. The method of claim 35, where the one or more than one additional substance is a
multivalent metallic ion or metallic salt.

37. A method of decreasing the transmission of one or more than one human pathogen,
the method comprising:

a) providing a facial mask according to claim 1; and

b) wearing the facial mask.

38. A method of decreasing the transmission of one or more than one human pathogen,
the method comprising:

a) providing a facial mask according to claim 3; and

b) wearing the facial mask.

39. A material for use in decreasing the transmission of one or more than one human
pathogen, the material comprising a plurality of layers;

where one or more than one of the plurality of layers comprises the fabric comprising the
one or more than one binding substance.

40. The material of claim 39, where one or more than one of the plurality of layers
comprises a heat-moldable fabric.

41. The material of claim 39, where one or more than one of the plurality of layers
comprises a fabric selected from the group consisting of polypropylene, polyester or cellulose
acetate nonwoven fabric.

42. The material of claim 39, where one or more than one of the plurality of layers
comprises polypropylene webbing.

43. The material of claim 39, where the plurality of layers comprises three layers.

44. The material of claim 39, where the plurality of layers comprises four layers.



