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VI RUCI DAL/ GERM Cl DAL MZVSK

This application claims priority of Provisional
Application Serial No. 60/789,484 filed on April 5, 2006,
the disclosure of which is incorporated herein  by-
reference .

BACKGROUND OF THE | NVENTI ON

It is well known that nunerous viruses are easily
transmtted between people through direct and indirect
cont act . For exanple, r hi novi ruses, thought to be the

cause of the conmon cold, are easily comunicated from an
infected person to the next wunsuspecting victim This
communi cation can be direct, which may occur when two
people are in <close proximty. Air exhaled by the
infected person, or discharge such as via a cough or
sneeze, causes the virus to become airborne, facilitating
its transfer to another person. It is also believed that
viruses can be transmtted via indirect contact. This
occurs when there is at least one intervening surface

between the two persons, such as a tabletop, a doorknob,
or even one's hand.

I nhal ed ai rborne bacteria and vi ruses cause
infection and disease and pose a danger if spread
accidentally or intentionally in the atnosphere. This

problem is exacerbated in enclosed environnents, such as
comercial airliners, where a single passenger can spread
i nfectious di sease or gani sms t hr oughout the cabin.
Various approaches have been attenpted to conbat the
threat of bioparticulate contam nation through the use of
HEPA filters, hoods and gas nasks that were designed to
filter out or adsorb general mcroorganisns that m ght

otherwise be breathed in by a person comng into contact
with mcrobes .
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Sever al attenpts have been mde to solve this
problem For exanple, US Patent No. 6,681,765 discloses
a gas mask wth a filter cartridge and a germ cidal
pellet. The gas mask includes a passive stage filter that
bl ocks passage of particulates and an active stage

germcide designed to kill mcrobes. The gas mask is a
full face mask covering eyes, nose and nouth. This nask
is cunbersone and awkward to wear, thus Ilimting its

useful ness, which reduces its effectiveness.

An attenpt to reduce the spread of mcroorganisnms
led to the developnent of US.  Patents 4,738,847 and
4,828, 912, which disclose a tissue, havi ng viruci dal
conponents enbedded within the tissue. As disclosed, this
tissue is effective at killing rhinoviruses, influenza A
and influenza B; but does not denonstrate virucidal
efficacy against avian influenza. Furthernore, the tissue
is neant to prevent spread by hand contact wth the
tissue and not from airborne viruses. This apparently
hi nders the spread of the virus to others when the tissue
is directly or indirectly handled after being l|aden wth

pat hogens; however, it leaves the uninfected per son
conpletely open to airborne viruses. Thi s is
probl emati c, especially in the case of wdespread
illness. For exanple, when nmllions of people have the
common  col d, it is naive to believe that ai rbor ne
pat hogens wll not be inhaled. This problem becones far

nmore serious when the virus in question is not the common
cold, but rather i s a nore dangerous airborne pathogen,

such as the loomng Asian bird flu pandemc that s
predicted by nmany experts. The tissue is not designed
for air passage and, in fact, interferes wth the
breathability required of a respirator by reducing air
fl ow.
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Another simlar attenpt to reduce the spread of
M cr oor gani sns led to the wde dispersal of hand
sanitizers, nostly containing ethanol . These surface-
sanitizing systens are effective at reducing spread by
hand contact but they are ineffective at protecting
against airborne viruses The infected person uses these
al cohol -based sanitizers to kill viruses that would have
been picked up by others handling the germladen
surfaces. This nethod of hindering the spread of the
virus from the hands of one to another's is inpractical
in a mask because of the resultant inhalation of alcohol
vapors. Like the tissues, hand sanitizers do not protect
agai nst inhalation of airborne viruses.

A device that allows people to protect thenselves
fromviral pathogens would be very beneficial in stopping
the spread of viruses. The system may be especially
hel pful in reducing the effects of w despread epidemcs.

SUWVVARY OF THE | NVENTI ON

The shortcomings of the prior art are overcone by
the present invention, which provides a mask, suitable
for wearing, that inhibits or prevents the passage of
active viruses and live gerns there through and kills the
virus. Briefly, the nask conprises a nunber of individual
layers, at least some of which are substrates for a
virucidal conposition. Certain layers are treated wth
one or nore conpositions effective for inactivating or
destroying viruses and gerns, particularly respiratory
viruses, thus retarding or preventing the passage of Ilive
viruses and gerns to the next layer, and ultimately to
t he user. In one enbodinent, a layer of acidic material
and a separate |ayer of basic material are utilized in a
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form suitable to be placed over the wuser's nose and
nout h .

BRI EF _DESCRI PTI ON OF THE DRAW NGS

Figure 1 represents a first enbodi nent of the
i nvention; and

Figure 2 represents a second enbodinment of the
i nvention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Reducing the spread of viruses and bacteria could
t hwar t the spread of influenzas and pandemics . By
protecting t he user' s nose and nout h so t hat
m croorgani sns are inactivated or destroyed before they
enter the wuser, or conversely, before the gerns can be
dispersed into the general population, the spread of
these microbes can be significantly reduced.

A protective respirator, suitable to be easily worn
as a mask, allows the users to reduce their potential
exposures  to i nfectious m croor gani sns. In one
enbodi ment, a sem-rigid mask having a shape simlar to
that of a dust mask is utilized. In a second enbodi nent,
a nore flexible mask, simlar to a surgical mask is used.
Wiile these are preferred enbodinments, the invention is
not so limted and other types of masks are also wthin
the scope of the invention.

Preferably, the mask includes fastening devices,
such that they can be worn over the user' s nose and nouth
wi t hout the wuser holding the mask in place. These
fastening devices can be varied in type and include: an

elastic material, attached to at least two points on the
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mask that ci rcunscri bes the user's head; materials
suitable for tying attached to at least two points on the
mask that are then tied together behind the user's head;
and two pieces of material, preferably elastic, each in
the shape of a loop, attached to the left and right sides

of the mask respectively and suitable for placing behind

the user' s ears. This list is neant to be illustrative of
the possible fastening devices that can be used. However,
it should not be construed as linmiting the invention to

only these fasteners.

In each of the described enbodinments, the respirator
conprises a nunber of layers that are substrates for one
or nore gernmnicidal or virucidal conposition and that
inhibit or prevent the passage of pathogens to the user.
Additionally, passive bacterial and viral filtration can
be achieved via one or nore tightly woven or nonwoven
layers. Alternating |layers of acidic and basic layers is
an effective conmbi nati on of environnents t hat will
destroy nobst pathogens . Modst viruses and gerns have only
a limted tolerance to pH with nost active only between
roughly pH 6 to 8. By incorporating at |east one acidic
environment, with a pH preferably of about 3 or less, and
at least one basic environment, wth a pH of preferably
about 10 or nore, the nucleocapsid and nucleic acids of

nmost viruses will be neutralized upon exposure to these
envi ronment s. By separating t he acidic and basi c
compounds on two different layers, there is little risk
that the compounds wll be neutralized by one another, as
is possible if a surfactant is wused wth an acidic
compound .

Suitable layers or substrates for the virucidal

conpositions include woven naterials, such as tightly
woven mcrofibril cl ot h; tightly woven cotton cloth;
absor bent cel |l ul ose fiber | ayers; woven fabrics;
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textiles; and non-wovens such as polyner-laid fabrics,
i ncluding spunbonded and neltblown materials, dry-laid
and wet-laid non-wovens, etc. M ocrofibril substrat es

are preferred because the gernmicidal conpositions sit on
the surface of the polyester fibrils and reside at 100%
concentration on the surface of the fibrils. Wiven
fabric such as nuslin also facilitates respiration by the
user conpared to non-woven |ayers.

Suitable acidic virucidal conpositions that can be

infused on the substrates include acids or salts or
esters thereof, such as citric acid, any carboxylic acid
(RCOOH) , or any mneral acid. Aternatively, citrate

esters and Vitanin C esters are nmilder than citrus acid
and can be wutilized. Particularly preferred antivirals
are the substrates of the Krebs Cycle (tricarboxylic acid

cycle) , whi ch i ncl ude pyruvat e, citrate, i socitrate,
ket ogl ut ar at e, succi nat e, f umar at e, mal at e and
oxal oacetate . Krebs Cycle conponents citrate and nal ate,

adjusted to an acid pH below 5, are especially preferred,

as are the esters of Krebs Cycle internediates. The
anount of the acid (or salt or ester thereof) should be
sufficient to form a virucidally effective anpbunt on the
substrate. In certain enbodi ments, an effective anount
of the acidic virucidal conposition in a layer is an 11%

100% nore preferably 11% to 30% of the acid, salt or
ester.

Suitable basic virucidal conpositions include soaps;
sodium lauryl sulfate (SLS) ; quaternary ammonium salts;
cati oni c, anionic and nonionic surfactants; and ot he'r
surfactants, such as tallow am nes. The amount of the
base should be sufficient to form a virucidally effective
anmount on the substrate. In certain enbodi nents, an

effective amount of the basic virucidal conposition is



WO 2007/120509 PCT/US2007/008157

0.1-100% nore preferably 0.2% to 30% of the surfactant,
salt or ester.

O her suitable virucidal conpositions that can be
infused or incorporated into one or nore substrates
i ncl ude metallic vi ruci des / germ ci des, such as zinc
di sodi um EDTA, copper, ni ckel , i odi ne, nmanganese, tin,
bor on, or silver; salts thereof; chel ants fhereof ,
chel actant s (such as ethyl enediam netri acetic aci d)
thereof; surfactant-linked conpositions thereof; or ions
t her eof . In certain enbodi nents, an effective anpunt of
the nmetal virucidal conposition is a 1-100% solution of
the metal. Still further virucides include colloids and
phycocol | oi ds, such as agar and carrageenan.

Depending on the state of the virucide, various
commercial nethods to inbue the substrate can be applied.
For exanple, liquid virucides my be nisted, sprayed,
sputtered, painted or soaked into the substrate. Sol i ds
may be pelleted or powdered and applied evenly in a dry-
coat ; rol | ed; aerially di spersed; dry-sputtered;
evapor at ed; pressur ed; and vacuum i ncorporated. Dry
powders  nmay also be ground into nanoparticles or
suspended and emulsified in a liquid for applications
that coat the substrate. Gels may be treated like a
liquid coating with preference for soaking and expressing
surplus liquid for recovery. Ols my be directly applied
as a liquid. Drying may be undertaken with mld heat (20
to 100 degrees C) and sterilization nmay be undertaken
with heat from 100 to 200 C.

In a first enbodinment, shown in Figure 1, a mask is
shown generally at 10 with a portion 11 cut away to nake
visible a plurality of inner layers of the mask. In the
enbodi ment shown, there are three layers, although those
skilled in the art wll appreciate that the nunber of

layers is not particularly 1limted. In this enbodinment,
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each of the layers is a tightly woven substrate that has
been treated with one or nore appropriate conpositions in
accordance with the invention. These treated |layers are
preferably enveloped within untreated outer |ayers, so as
to nininmze potential irritation to the wuser's skin.
Layer 1 is a layer infused with a perforated colloid such
as agar. Layer 2 is substrate infused with a virucidal
conposition such as an acid or base, as described above.
Layer 3 is a barrier layer also treated with a virucidal
conmposition such as an acid (particularly if layer 2 is
infused with a base) or a base (particularly if layer 2

is infused with an acid), or a netal such as chelated
Zi nc.

In a second enbodinment, a dust nmsk, such as those
comercially available from 3M and others, is retrofitted
to transform it into a protective respirator havi ng
gernmicidal and virucidal activity. Masks are intended to
filter particul ates, not gerns; sever al are rated to

filter particulates as fine as 1 mcron, thus allow ng

filtration of many Jlarge bacteria as well as |arger
pollens and fungi. Of particular i nt erest are N95
particul ate-rated respirators. N95-rated protection is

based on tested filters that effectively stop 95% of
solid non-oil particul at es. Ceneral |y, in an aerial
dust environnment such as a workshop, the respirator
nmust pass tests that show that it prevents |eakage of 95%
of solids to 0.3 mcron dianeter; and therefore, t he
antiviral mask nust be capable of bl ocki ng passage of
95% of particul ates that are greater than or equal to
0.3 mcron di aneter. The standard t est will be
equivalent to blocking passage of 95% of particulates
equivalently down to 1 micron-tested glass filters, e.g.
Gelman A/E and Whatman G ade GF/B. The service tinme

limt for Nseri es-rated protection shoul d only be
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extended beyond 8 hours of continuous or intermittent use
in environnments where the total mass |oading of the nask
is less than 200 ng; and, furthernore, they should be
used and reused subject only to considerations of
hygi ene, danmge, and resistance to breathing. An N OO
rated mask is designed to stop 99.97% of particulates to
0.3 micron, however, this level of filtration has greater
resistance to breathing, costs nore to manufacture, and
requires nore frequent changes of filters than N95-
protectors . )

Sinple blockage of particulates is not necessari | y
effective agai nst viruses because they my becone:

substantially smaller than 0.1 mcron dianeter, as a
carrier, such as a |liquid nrucous droplet, evaporates.

Wher ei n, flu-infested mucous is captured by t he
respirator; it is essential for the virus to be killed in

the respirator in order to prevent further transport of
the virus that would result in infection. In the case of
the respirator wthout virucidal capability, e.g. the
NNCO filter, it is possible that out of 1000 viruses
captured, they or their nanoscalar parts may be rel eased

back into the air; and the potential for infection
beconmes a reality. Wth the virucides inserted, blockage
and kill is conpleted.

Many of these nmsks conprise an exterior having non-
woven |ayers, with one or nore inner |ayers. These i nner
| ayers can either be replaced with treated layers, or can
be treated w th virucidal/gernicidal conmponents. I n one
enbodinment, a first inner layer is coated with a basic
material, such as a soap powder or other alkaline. A
second layer is infused with a zinc salt, or any netallic
vi ruci de/ germi ci de, such as those enunerated above. The
third layer preferably is treated with an acid, such as

citric, ascorbic, nineral or any carboxylic acid, salt or
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ester. In such an enbodinent, the total weight of the
gerni cidal /viruci dal conmponents is less that 2% of the
total substrate weight.

In a third enbodinment, the inner l|ayers of the mask
of the second enbodinment are replaced. A first layer is
i nfused W th zinc salt, or any ot her nmetallic
virucide/germcide . A second |ayer contains a deodorant
that optionally can have gernmicidal activity, such as

gerni ci dal oi ls, i ncl udi ng W nt er green, spearmnt,

pepperm nt, eucal ypt ol , cedar, pinene and other tree
oils, or limnene, l|emn oil, and other citric oils. Wth
a third tallow amne surfactant | ayer, the mask is
vi ruci dal agai nst strains of influenzas, r hi novi ruses,

RSV, and adenovi r us. The t ot al wei ght of t he
gerni cidal /viruci dal components is preferably Iless than

25% of the total substrate weight.

In yet another enbodinment, a face nask conprised of
all natural germ fighting agents is utilized. A first
i nner | ayer conpri ses a soap powder , at | ow
concentration, such as 1% A second inner |layer conprises

a natural gerni ci de, such as lenmon juice (or its
crystals), | i ronene, and wi ntergreen. A third Iayer,
conprising a natural deodor ant , such as wintergreen,
spearnmint or any of the other deodorants |isted above, is
utilized. The concentration of t he deodor ant is

preferably low, such as in the 0.001% to 0.1% range.

In another enbodiment, a nmask, sinmilar to a surgical
mask, as shown in Figure 2, is used in place of the dust
mask. This surgical mask can be used in conjunction wth
any of the various enbodinents |isted above. Thus, mask
20 includes a fastener 21 such as one or nore elastic ear

| oops attached to corners of the nask body. An outer
filtering layer 22 is provided, as well as one or nore
i nner virucidal |ayers 23.

10
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Met hods for assenbly of a dust mask type of virucide

protector were undertaken as by the follow ng exanple. A
pl astic snap-together frame with elastic ear straps was
opened and the virucidal | ayers were prepared for
i nsertion. The first | ayer cont ai ned noni oni ¢

surfactants. The second layer was a tightly woven nylon
mesh (e.g. Nitex® 100 micron bolting cloth) that was
di pped to wetness in hot 0.5% agar-zinc chloride solution
and followed by blowing the warm gel out of the open
weave for free flow of air between the coated fibers.
This second layer was allowed to dry under nild heat, 70°

to 120° to a flexible state inserted for virucidal action

agai nst retroviruses. The final layer was a woven
mcrofibril layer that had been infused with 0.1% to 10%
wi ntergreen deodorant. The layers were cut to fit the

frame of the mask and snapped in. The nmask was worn over
the nose and nouth and provides protection agai nst
ai rbor ne i nfluenza, avi an i nfluenza, adenovi r us,
rhinovirus, and retroviruses.

Each of the above enbodinents can be inproved by
inserting a perforated phycocolloid layer. It has 1ong
been recognized that phycocolloids have I|ow antiviral
activity, but they have not as yet been incorporated into
a respirator. Phycocolloids, such as agar, carrageenan,
seaweed extracts, and the like, inprove the structure of
the face nask; act as adhesives that affix salts and
powders to the substrate; and can be activated by the
nmoi sture of exhalation to become sticky. 0.1% to 100%
Phycocol | oi ds can be applied to woven or non-woven
substrates, such as by dipping and drying, or they may be
made into a thin-layered sheet that can be perforated for
ease of breathing.

In the case of the thin-layered sheet, a 3% agar
solution, for exanple, can be dissolved in boiling water

11
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and allowed to cool, such as to 60° C. A single |ayer of
zinc netal powder may be pre-applied to a flat surfaced
vessel that the agar gel is set in, allowing a convenient
nmeans of releasing the gel after it is dried. The agar
gel is then spread to 0.1 cmto 1.0 cm thickness on the
flat surface. VWhile wet, powders of antiviral conponents,
such as carboxylic or citric acid crystalline powder, are
sprinkled over the wet top surface of the agar gel. The
solution is dried, thereby fornming a 0.1 mm to 1.0 mm
| ayer of agar. This layer is then micro- or nano-
perforated to allow the passage of air from inhalation
and exhalation. This layer then serves as an antiviral
| ayer within the respirator.

To maximze the efficiency of the respirator, it is
desirable to increase the surface area of the |ayers over
which incomng air nust flow There are a variety of
nethods that can be used to achieve this result. For
exanpl e, phycocolloid Ilayers can be nelted, sprayed or
otherwise applied over corrugations or mnmicrofibrils to
mexi m ze surface areas . Alternatively, to maximze the
surface area over which bioparticles pass, it is
advisable to offset the pores of each layer, such that
the flow of air is non-Ilaninar.

EXAMPLE 1
Ten grans of single tightly woven nicrofibril cloth
is soaked in 30% citric acid and allowed to dry. The
process is repeated wuntil an accunulated total of 10

granms of citric acid have been absorbed and dried into
the cloth.

Cellulosic tissue is sprayed wth sodium |[auryl
sulfate and allowed to dry. The application process is
calibrated to an accunulated total of 0.3% to 0.8% of

12
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sodium lauryl sulfate weight of the trilanmnar system
being absorbed into the cellulosic fibers.

Ten grams of tightly wowven cloth is sprayed wth
9.5% zinc citrate dihydrate and allowed to dry. The
process is repeated wuntil an accurmulated total of grans
of 25%% zinc citrate dihydrate has been absorbed and
dried into the cloth.

The three treated cloths are placed |ayer upon |ayer
between the top and bottom layers of a 3M dust nmask
respirator and sealed wthin so that the gernicidal
| ayers do not show outside and are not exposed to contact
with skin. The resulting respirator can be worn
t hr oughout the day to filter particulates and large
mcrobes while all of the Bird Flu virus is killed within
the treated |ayers .

EXAMPLE 2
A study was carried out to evaluate the virucidal
efficacy of a treated fabric against Avian Influenza A
(H3N2) virus (Avian Reassortant) , ATCC VR-2072, Strain

A/ Washi ngt on/ 897/ 80 X A/ Mal | ard/ New  York/ 650/ 78. The
pr ot ocol was based on ATCC  Test Met hod 100- 1999
"Anti bacterial Finishes on Textile Materials: Assessment

of nodified for testing of viruses."

The A/ Washington/897/80 X A/ Mallard/ New York/ 650/ 78
strain of  Avian I nfl uenza A ( H3N2) virus (Avi an
Reassortantk) use for this study was obtained from the
American Type Culture Collection, Manassas, VA (ATCC VR-

2072) . The stock virus was prepared by collecting the
allantoic fluid from inoculated ten-day old fertilized,
enbryonated chicken eggs. The fluid was clarified by
centrifugation, aliquoted and stored at <-70°C until the
day of use. On the day of use, tw aliquots of stock
Vi rus (ATS Labs Lot | A- 58) wer e renoved, t hawed,

13
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conbi ned, and refrigerated wuntil wuse in the assay. The
stock virus culture was adjusted to contain 5% fetal
bovine serum as the organic soil | oad. The stock virus
tested denonstrated cytopathic effects (CPE) typical of
I nfluenza on Rhesus nonkey kidney cells.

RW cells were obtained from ViroMed Laboratories,

I nc., Cel | Culture Di vi si on. The . cultures wer e
mai ntai ned and used as nonolayers in disposable tissue
culture | abware. On the day of testing, the cells were
observed as having proper <cell integrity and therefore
were acceptable for use in this study.

The test medium wused in this study was M ninmm
Essenti al Medi um (MEM suppl enent ed W th 1% heat -
i nacti vat ed fetal bovi ne serum (FBS) , 10 png/ m
gent ani ci n, 100 units/m penicillin, and 2.5 ug/ni
anphotericin B.

The following table lists the test and control
groups, the dilutions assayed, and the nunmber of cultures

used.

NUMBER OF DILUTIONS AND CULTURES FOR VIRUCIDAL EFFICACY STUDY

Test or Control Group Dilutions Assayed (log4o) pgrug;lfﬁin Total Cultures
Cell Control N/A 4 4/group
Input (Zero Time) Control* 1.7,-27-37-47-57-67-7.7 4 28
(Coptro\_l/gltsbsc,:tgggg,+ Vires) A7,2.7,374.7,5.76.7,7.7 4 28
(\{Z:fffggtzﬁigrfi}iﬂé) A.7,-2.7,-37-4.7,-5.7,86.7,7.7 4 28
(Tes?gﬁggggiol\r/‘lﬁlium) 72737 4 12
(Neutra[l\:z?:ctirggta ;lt?gs?aircl:t;ol Virus) 1.7.2.7-37 4 12

“ Assayed in triplicate

14
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VETHCDS
1. Preparation of Test Substance

The <control material did not contain the antiviral
active ingredient under study. The test and control
materials were approximately 2.5 cm X 2.5 cm squares.

Preparati on of bioassay test sanples
The conmposition of virucides is the percent weight of
the trilamnate unit

Zinc citrate: Muslin cloth was soaked in an aqueous 10%
zinc citrate solution and air-dried, containing 2.5%
zinc as 11% citrate salt dry weight content.

Wntergreen in Agar: Mislin cloth was soaked in a 2%
agar solution in hot water. Excess solution was pressed
out and air-dried. The surplus agar solution was
recycled. Passages for ease of breathing were nade by
stretching the dry treatnment diagonally!  After drying,
wi ntergreen was dropped on and allowed to spread into the
| ayer to coat. The conpounds conprised 3% of the unit.

Surfactant: The cellulosic lamnate, infused with 0.2%
sodium lauryl sulfate weight of the wunit, was needle-
perforated to insure free air passage.

Three l|anm nates were permanently fused together along
the top 2 mm edge to construct a trilamnate wunit. The
treated unit was cut to 1" by 1" squares, heat sterilized
and vacuumsealed in plastic bags.

Preparati on of bioassay control sanples

Lam nate 1: Muslin cloth was soaked in pure water and
air-dried.

Lam nate 2: Muslin cloth was soaked in pure water and
air-dried.

Lam nate 3: Cellulosic lamnate was needl e perforated,
but not treated.
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The three Ilanmnates were permanently fused together
into a single unit along the top 2 nm edge. The package
was heat sterilized and vacuumsealed in plastic bags.

2. Input (Zero Time) Virus Control

On the day of testing, 0.1 m aliquot of the test
virus was inoculated onto each of three control

fabric replicates at st agger ed i nterval s.

| medi atel y, each replicate was transferred to
i ndi vidual tubes containing a 5.0 m aliquot of
test nmedium (a sufficient volune to conpletely
cover the control) and nmixed using a vortex type
m xer for 230 seconds. | mediately a 0.1 m
aliquot was renoved from each tube and the m xtures
were titered by 10-fold serial dilution (0.1 m +
0.9 m test nmedium) and assayed for infectivity to
deternmine the input titer of the virus. The
average TCIDg, result of the three replicates was
used to calculate the percent and |log reductions in
viral titer of the test substance following the
exposure tine.

3. Virucidal Test
Each of the three replicates of the test substance

contained in individual sterile Petri dishes were
inoculated with a 0.1 ml aliquot of the test virus
at st agger ed interval s . The test replicate
remai ned covered at room tenperature (200c) for
fifteen nm nut e exposure tinme. | medi atel y
following the exposure time, the test sanples were
transferred to individual tubes containing a 5.0 m
al i quot of test medium (a sufficient volune to
conpletely cover the test substance) and ni xed
using a vortex type mxer for 230 seconds. A 0.1
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mi . aliquot was renoved from each ‘tube and the
m xtures were titered by 10-fold serial dilution
(0.1 m + 0.9 m test nedium and assayed for
infectivity and/ or cytotoxicity. The average
TCl Dy, result of the test replicates was determ ned
and the percent and log reductions in virus titer
following the fifteen mnute exposure tine were
cal cul at ed.

4. Virus Control
Each of three replicates of the control substance
contained in individual sterile Petri dishes were
each inoculated with a 0.1 m aliquot of the test

virus at st agger ed i nterval s. The control
replicate renmmined covered at 209C for fifteen
m nutes exposure tine. Imediately following the

exposure tinme, the control sanples were transferred
to individual tubes containing a 5 m aliquot of
test nmedium a sufficient volume to conpletely cover
the control substance and mixed using a vortex type
m xer for =30 seconds. A 01 m ali quot was
renoved from each tube and the mxtures were
titered by 10-fold serial dilution (0.1 m + 0.9 ml

test nmedium and assayed for infectivity. The
average TCI D5, result of the control replicates was
cal cul at ed. This control was perforned for

i nformati onal purposes only.

5. Cytotoxicity Control
A 0.1 m aliquot of test substance containing 5%

fetal bovine serum as the soil load in lieu of
virus was inoculated onto one replicate of the test
substance contained in a Petri dish. The dish was
covered and the control was held for the fifteen

17



WO 2007/120509 PCT/US2007/008157

mnute exposure time at 200C. Imediately follow ng
t he exposure time, t he t est subst ance was
transferred to a tube containing a 5 ml aliquot of
test nmedium and mixed using a vortex type mxer for
230 seconds. A 0.1 m aliquot was renoved from the
tube and the mxture was titered by 10-fold serial
di lution (0.1 m + 0.9 m test rmedium and
inoculated onto the indicator cell ~cultures to
determne the level of cytotoxicity, if any, the
system has on the indicator cell cultures.

6. Neutralization Control

Seri al dilutions of diluted neutralize product
{cytotoxicity <control dilutions) were mixed wth
low titer stock virus. The resulting mxtures of
dilutions were assayed for infectivity and/ or
cytotoxicity in order to determne the dilutions of
product at which virucidal activity is retained.
Dilutions that showed virucidal activity were not
considered in determining reduction in infectivity
by the product

7. Negative Cell Control

For each set of test and controls, negative cell
controls were enployed consisting of test nmedia
alone to use as a reference when mcroscopically
eval uating the indicator cell cultures.

8. Infectivity Assays
The RWK cell line, which exhibits CPE in the
presence of H3N2 virus, was used as the indicator
cell line in the infectivity assays. Cells in
mul tiwell culture di shes wer e i nocul at ed in

quadruplicate with 0.1 m of the dilutions prepared

18



WO 2007/120509 PCT/US2007/008157

from all test and control grbups. uni nfected
i ndi cat or cel | cul ture cel | controls wer e
inoculated wth test nedium alone. The cultures
wer e i ncubat ed at 36°-38°C in a humdified

atmosphere of 5% 7% CO, in sterile disposable cell
culture | abware. The cul tures wer e scored
periodically for seven days for the absence or

presence of CPE, cytotoxicity, and for viability.

DATA ANALYSI S

Cal cul ation of Titers

Viral and cytotoxicity tests are expressed as -logio
of the 50% titration endpoint for infectivity (TCD50) or
cytotoxicity (TCDg,), respectively, as calculated by the

met hod of Spearnman Karber.

-Logof 1s' 4, bon jhoculated € Sumof %morta;l(i)tgat each dilution® 0.5}X flogari‘thm of d‘.LutLom]

Percent Reduction Fornul a

% Reduction = 1- L Average TCHXn of the test : 1 x 100
L TCID g, of the input (zero time) virus control J
Calculation of Log Reduction

Log Reduction = Average TCIDq, of the input (zero time) virus control - Average TCID, of the test

Study  Acceptance Criteria

A vdid test required 1) ‘that infectivity be recovered
from the input (zero  time) virus control; 2) that the
cell controls be negative for  infectivity; and 3) that
negative cultures be viable
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Study Results

Results of the tests with the mask exposed to H3N2 virus

in the presence of a 5% fetal bovine serum soil |load at
200C for fifteen mnutes are shown in Tables 1-4. Al

cell controls were negative for test virus infectivity.

The titer of the input (zero tinme) control was 5.45 logio
for Replicates #1 and #3, and 5.7 logio for Replicate #2.

The average titer of the three input (zero tine) control
replicates was 5.55 1ogio.

The titer of the virus control held for fifteen minutes
at 20°C was 5.45 logio for Replicate #1, 5.7 logio for
Replicate #2, and 5.2 logio for Replicate #3. The
average titer of the three virus control replicates was
5.50 logio.

Fol | owi ng exposure, t est virus infectivity was not

detected in any of the three test substance replicates at

any dilution tested (2.2 | ogi 0) - Test subst ance
cytotoxicity was observed at 2.2 | ogio. The
neutralization control (non-vi ruci dal level of the test
subst ance) i ndi cat es t hat . t he t est subst ance was

neutralized at <2.2 logio.

Taki ng t he cytotoxicity and neutralization control

results i nto consi der ati on, the percent reducti on in
viral titer was =299.96% as conpared to the average titer
of the input (zero tine) control. The average |og
reduction in viral titer is 23.35 logio as conpar ed to

the average titer of the input (zero tine) control.

Accordi ngly, in the presence of 5% fetal bovine serum

soi | | oad, t he i nst ant mask denonstr at ed conpl ete
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i nactivation of H3N2 virus in all three test replicates
following a fifteen minute exposure tine at 200c.

- TABLE 1: Input Virus Control Results

Input (Zero Time) Virus Control Utilizing Non-Treated Carrier

Dilut%on input (Zero Time) Virus Control
Replicate #1 Replicate #2 Replicate #3
Cell Control 0000 0000 0000
107 + 4+ + b+ R
1027 + bk ++ + o+ + 4+ + +
1037 + ot + + o+ ok
10747 + 4+ + ok + o+t
1087 . 000+ +00+ 000+
107 0000 0000 0000
1077 0000 0000 0000
TCIDs/0.1 mL 10545 1057 10348

TABLE 2: Virus Control Results

Virus Control Held for Fifteen Minute Exposure Time Utilizing Non-Treated Carrier

Dilution Virus Control — 15 Minute Exposure Time
: Replicate #1 Replicate #2 Replicate #3
Cell Control 0000 0000 0000
107 4+t R o+
10727 T o+ + 4+ 4+
1037 + 4+ + 4 b + 4+
1047 + +++ o+ ++ 0+
107 000+ 0+00 000+
107 0000 - 0000 0000
1077 0000 +000 0000
TCIDso/0.1 mL 1054 1057 102

(+) = Positive for the presence of test virus
" (0) = No test virus recovered and/or no cytotoxicity present
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TABLE 3: Test Results

Effects of iCare Mask Following a Fifteen Minute Exposure
to Avian Influenza A (H3N2) Virus (Avian Reassortant) Dried on an Inanimate Surface

PCT/US2007/008157

Dilution iCare Mask + Avian Influenza A (H3N2) virus (Avian Reassortant)
Replicate #1 Replicate #2 Replicate #3
Cell Control 0000 0000 0000
107 , TTTT TTTT TTTT
1027 0000 0000 . 0000
107 0000 0000 0000
107 0000 0000 0000
1057 0000 0000 0000
107 0000 0000 0000
1077 0000 0000 0000
TCIDse/0.1 mL <1022 <1022 <10%?
TABLE 4: Cytotoxicity Control and Neutralization Control Results
Dilution Cytotoxicity Control Neutralization Control
Cell Control 0000 0000
1077 TTTT TTTT
107 0000 + b
107 0000 b
TCDso/0.1 mL 10%2 See below

(+) = Positive for the presence of test virus
(0) = No test virus recovered and/or no cytotoxicity present

(T) = Cytotoxicity present
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What

is clainmed is:

1.

A mask, conprising:
a plurality of layers, wherein a first |ayer
conprises an acid or a salt or ester thereof,
and a second |layer conprises a base or a salt
or ester thereof.

The mask of claim 1, further conprising a third

| ayer.

The mask of claim 2, wherein said third |ayer

conprises a netallic germcide.

The mask of <claim 3, wherein said netallic

germcide is selected from the group consisting

of zinc, copper, nickel, iodine, manganese, tin,
bor on, silver, salts t her eof , chel ants,
chel act ants, surfactant-1|inked conposi tions

t hereof and ions.

The mask of claim 2, wherein said third |[ayer
conprises a deodorant.

The mask of claim 5, wherein said deodorant s

sel ected from t he group consi sting of
W nt er green, spearn nt, pepper m nt, eucal yptol ,
cedar, pinene, tree oils, limonene and citrus
oils.

The mask of «claim 1, wherein said acid is
selected from the group consisting of citric
acid, carboxylic acid, a Krebs Cycle acid and
m neral acid.

The mask of claim 2, wherein said third |ayer
conprises a surfactant.

The mask of claim 8 wherein the surfactant s
selected from the group consisting of sodium
| auryl sul fate, guat er nary anmoni um salts,
ani oni c surfactants, cationic surfactants,
noni oni ¢ surfactants, and soaps.
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10.
11.
12.
Z!.3.
14.

15.

16.

17.

18.

19.

The mask of claim 1, further conprising a
perforated phycocolloid |ayer.
The mask of claim 1, wherein said first [ayer
further conprises a phycocoll oid.
The mask of claim 1, wherein said first and
second layers conprise woven materials.
The mask of claim 1, wherein said first |ayer
conprises woven mcrofibril cloth.
The mask of claim 1, wherein said second |ayer
conpri ses woven cotton cloth.
The mask of claim 1, further conprising a
fastener adapted to hold said mask over the nouth
and nose of a wearer.
The mask of claim 15 further conprising a second
fastener, wherein each of said fasteners is |oop
shaped and adapted to be placed behind a
respective ear of the user.
A nethod of preventing the contraction and
spread of vi ruses and gerns by a user,
conpri si ng:
provi ding a mask conpri sing:
a plurality of layers, wherein a first
| ayer conprises an acid or a salt or ester
thereof, and a second l|ayer conprises a
base or a salt or ester thereof;
securing said mask over the nose and nouth of
sai d user; and
i nhaling and exhaling through said mask.
The method of claim 17, wherein said mask further
conprises a fastener adapted to hold said nask
over the mouth and nose of a wearer.
The mask of claim 18, further conprising a second
fastener, wherein each of said fasteners is |oop
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20.

21.

22

23.

shaped and adapted to be placed behind a
respective ear of the user.

The nmethod of claim 17, wherein said virus is
Avi an | nfluenza.

The nmethod of claim 17, wherein said a plurality
of layers stop at |east about 95% of particul ates
and prevent | eakage of at |east about 95%
of particulates of 0.3 mcron dianeter.

.The nmethod of claim 17, wherein said plurality of

| ayers stop at |east about 99.97% of particul ates
and prevent |eakage of at |east about 99.97%
of particulates of 0.3 micron dianeter.

The nmet hod of claim 21, wher ei n sai d
particul ates are viral particles. '
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