WD 01128337 PCT/ US00/ 28923 ANTI VI RAL COVPCOSI TI ONS FOR Tl SSUE PAPER

TECHNI CAL FIELD 5 This application relates to antiviral tissue paper
conprising virucidally effective water soluble netal ions. These water

sol ubl ewomiLas33fons exhi bit at |east one hydroxide fornBREXEIFOUZEAZY ant
having a value of at |east 1012. \Wen added to tissue paper, these water
sol uble netal ions have the ability to kill certain strains of viruses
which come into caontact with the tissue. In addition to their antiviral
efficacy, these water soluble netal 10 ions are believed to be mld to the
skin, thus mtigating the potential for skin irritation. This application

further rel ates t oARYVIRARC OR TESUR papirdal | v effective

anount of one or nore water soI ubI e nmetal 1ons. A process for making the
antiviral tissue paper of thiITECHNICAIOMEIDal so di scl osed. 15 BACKGROUND
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possi bl le§l{e%§&eéftﬁﬁ3%h&1 isaRBTilRsed cold sufferer who accidentally
| eaves a nucus infected facial tissue on a hard surface of sonme type. This

hard surface m ght be a kitchen countertop, a bathroomvanity surface, an
of fice desk or 30 some other piece of furniture. Another famly menber or
col Héague may acci dent aBACKGROIND OF THE INVENTION he i nfected nmucus after
picking up the tissue to throw it away or by contacting the contani nated
countertop arébethertit be achowisehgld, waskplassh edusatienal fagility artany otherdecationt he
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task. For instance, it is well documented that many hours of productive work are lost due
to individuals becoming infected with the common cold or influenza virus.

20 When one suffers from the common cold or influenza virus, one’s mucus is the
source of a very high concentration of viruses. After the mucus is aerosolized by a
sneeze, cough, or other environmental surfaces, the virus within the mucus has the
potential to infect other individuals coming into contact with it. Likewise, mucus
deposited into a facial tissue also has the potential to infect others if they come in contact

25 with the contaminated tissue. Transfer of this mucus on the tissue to another individual
' w1ll hkely be through : accldenta] or umntennonal contact

As an example of a pos31ble transfer scenario, con51der a co]d sufferer who
accidentally leaves a mucus infected facial tissue on a hard surface of some type. This
hard surface might be a kitchen countertop, a bathroom vanity surface, an office desk or

30 some other piece of fumniture. Another family member or colleague may accidentally
come into contact with the infected mucus after picking up the tissue to throw it away or
by contacting the contaminated countertop area. After coming into such contact with the
mucus on the tissue, it is very possible for that individual to become infected with the
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especi aIW?oll’fz Bhe infected nucus comes into contact wit PQTAS0028828vi dual ' s
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I ssued to I—Rﬁg# g}l @ﬁrrouﬁﬂs &, 1989 purports to teach a virucidal
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20 irritation potential of any additives applied to the tissue paper. It is thus imperative to use

antiviral compositions that are as mild as possible.

'U.S. 4,738,847 issued to Rothe et al. on April 19, 1988 purports to teach a three
ply cellulosic tissue wherein a virucidal composition is substantially confined to the
center ply. The virucidal composition is composed of citric acid and/or malic acid. A

25  surfactant, sodium lauryl sulfate, may also be included.

U.S. 4,828,912 issued to Hossain et al. on May 9, 1989 purports to teach a
virucidal compositidn applied to a tissue. The virucidal composition may include citric,
malic, succinic, and/or benzoic acid. A surfactant may also be included.

Both of these suffer from the same drawback. The virucidal compositions are not
30 mild to the skin.

The antiviral agent(s) of the present invention is effective at killing certain strains
of viruses such as influenza virus and rhinovirus. Furthermore, the antiviral agents are
much less acidic than the above-mentioned carboxylic acid based virucides. When
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of wvi rusea, ﬁh as influenza virus and rhinovirus. Furthernore, the
antiviral d’é $837are nuch less acidic than the above- nentPcerusdo/ggegpoxyl i ¢
acid based virucides. Wien 2 WD 01/28337 PCT/ US00/ 28923 contacted with

t he skin or aqueous nedia, these conpounds tend to exhibit pH values in
the range of 3 - 5 which is nearer to the pH of human skin than nost
carboxylic acids. The antiviral efficacy of the above-nentioned carboxylic
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20
SUMMARY OF THE INVENTION

The present invention relates to antiviral tissues that are mild to the skin. The
antiviral tissue product comprises one or more fibrous ply(ies) and an antiviral
composition. The antiviral composition comprises a water soluble metal ion wherein the

25  water soluble metal ion has at least one hydroxide formation constant with a value of at
least 10'2. A non-limiting list of suitable water soluble metal ions include aluminum,
copper, and mixtures thereof.

Suitable aluminum compounds include but are not limited to aluminum sulfate, potassium
aluminum sulfate, aluminum nitrate, aluminum chlorohydrate, aluminum zirconium tetra-

30 chlorohydrex glycene, and combinations thereof. Suitable copper compounds include but
are not limited to copper suifate, copper chloride, copper nitrate, copper acetate, copper
bromide, copper iodide, and mixtures thereof.
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Sui t abl e copper conpounds include but are not limted to copper sulfate,
copper chloride, copper nitrate, copper acetate, copper brom de, copper

| odi de, and m xtures thereof. 3 WO 01/28337 PCT/ US00/ 28923 The antiviral

ti ssue product may al so optionally include a lotion. The lotion may al so
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barrier" refers to a_neans for inhibiting the pepetration_ of noisture
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hereit) " ass’entv,al}yadf"andﬁ!msswmmf"r efers to a corrp05|t|on whi ch i ncl udes one
or nore antiviral agents. As used herein, the terng "tissue paper

"paper web”, "web", Aspusedrhessineipyrrolidope sawoxylicaeid” cﬁﬁwv%ﬁ%fﬁsp‘i"oﬁ%ct "

al | refer glfefoidaRltSard taeR@fs. "ade by a process conprising the steps of
form ng an aqueous papermaki ng furni sh, depositing this furnish 25 on a

forani nous sur fAzaged bereln, dmoistire bastiet' hiefers to a encans forrishibitingght henetvatien f r om
the  Ur N8 haSoRY Bl el VSRHMTD ARTHLOHuflbR’ BROBiclthéd i collridify
15 assxgned U.S. Patent No. 5,968,853 issued to Kelly et al. on October 19, 1999, U.S. Serial
No. 09/120,828 filed July 22, 1998, and U.S. Serial No. 09/287,857 filed April 7, 1999,
the disclosures of which are incorporated herein by reference.

As used herein, “antiviral agent” refers to something capable of killing viruses

such as rhinovirus and influenza.

20 As used herein, “antiviral composition” refers to a composition which includes

one or more antiviral agents.

” “ 1 <

As used herein, the terms "tissue paper web”, “paper we , “paper sheet”,
“tissue product”, and “paper product” all refer to sheets of paper made by a process
comprising the steps of forming an aqueous papermaking furnish, depositing this furnish

25 on a foraminous surface, such as a fourdrinier wire, and removing the water from the
furnish as by gravity or vacuum-assisted drainage, with or without pressing, and by
evaporation.

As used herein the term "multi-ply tissue paper product” refers to a tissue paper
comprised of at least two plies. Each individual ply in turn can be comprised of single-
30 layered or multi-layered (stratified) tissue paper webs. The multi-ply structures are

formed by bonding together two or more tissue webs such as by gluing or embossing.



evaporation. As used herein the term"nmulti-ply tissue paper product”
refers to"P W83 Te paper conprised of at |east two pli es-PCE?ﬁsfbo}z&HgSVi dual
ply in turn can be conprised of single- 30 |layered or nmulti-layere
(stratified) tissue paper webs. The nulti-ply structures are formed by
bondi ng together two or nore tissue webs such as by gluing or enbossing. 4
WO 01/ 28337 PCT/ US00/ 28923 As used herein, "carrier" refers to a neans for
delivering the agntiyiral gonposition to the tjssue. As used herein the
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used herein, "wire side" refers to the side of the paper web which cones in
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end of the paper machine. As used herein, the term "polyhydric alcohol”
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Is also plicahl e to other .di sposabl e paper pro s inclu t not

li mi ti@ tgﬁ‘ﬁ%ﬁeﬂg ff@&?@?"‘f‘%ﬂ“@'napki ns, toweling, w pes, and other

di sposabl e arti,cles,and. gannents, The . tjssu er of this.invention ma
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densi f i edcome imieptadswikh therfomeipg dabsit asi tbe papepayebris bing formecinttheyost endat i 0s

and prOPOBthgﬁpé{S:ﬁ&hﬁ}?éﬁei n are by weight unless otherwise specified. A~
Ti ssue Paper 25 The present invention is useful with tissue paper in

general, incl udisRedHéreitQthe teinipclfhydRicGRBHEIT refRAA0!ah Aicihol RARIAGH thdnssue
paper .. hi gh gu&lé .%attern densified tissue _
15 o©ne hydroxide group.
Though the principle use of this invention is in connection with facial tissues, it is
also applicable to other disposable paper products including but not limited to: bath
tissue, table napkins, toweling, wipes, and other disposable articles and garments. The
tissue paper of this invention may be conventionally wet pressed, through air dried, high
20  bulk pattern densified, or high bulk, uncompacted tissue paper.

All percentages, ratios and proportions used herein are by weight unless otherwise
specified. '

A.  Tissue Paper

25 The present invention is useful with tissue paper in general, including but not
limited to conventionally felt-pressed tissue paper; high bulk pattern densified tissue
paper; and high bulk, uncompacted tissue paper. It can be of a homogenous or multi-
layered construction; and tissue paper products made therefrom can be of a single-ply or
multi-ply construction. The tissue paper has a basis weight of between about 10 g/mz_ and

30 130 g/m’ preferably between about 20 g/m’ and 80 g/m’, and most preferably between
about 25 g/m’ and 60 g/m’. Unless otherwise specified, all amounts and weights relative
to the paper are on a dry basis. '



paper; a%@ g#]_, bul k, unconpacted tissue paper. It can be of a honbgenous
or nmulti- 7 2d construction; and tissue paper product sPGEU800/28923ef r om

can be of a single-ply or nulti-ply construction. The tissue paper has a
basi s wei ght of between about 10 g/nR2 and 30 130 g/ nR, preferably between
about 20 g/n2 and 80 g/ n2, and nost preferably between about 25 g/ nR and
60 g/ n2. Unless otherw se specified, all anounts and weights relative
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antiviral tISSUG my b ti ghal | ude a tI’IC al cohol _to enhance the
ssci’ g
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typically ma ing a papernaking furnish on a foram nous form ng
wire, Oft%rﬂn?rgfogﬁegtglﬁpgspl}?st he art as a fourdrinier wire. Once the 20

fur n| S depﬁg! Egg I | r The
web is dewat ere ‘ﬁ?é‘égs?‘?n%‘& %ﬂgn/e%\fy ﬁigllug% f}l ng};lg{dﬁélag%g%ggﬁgenpera ure.
The part i safingss of éhﬁ?ﬂtt}'ﬁ!ébﬂﬁhﬁ typi cal equi pnent for maki ng webs accordi ng
to the process_j ust daicrlbed are wel | m@n%s?t oge skilled in the art.
In a typical pForisationally pigssed Hé?‘?t@ﬂ&ﬁ/a‘%‘ P fﬂr 1E HCGRagerRIP a
pressuri zksbwn in the art. Such paper is typically made by depositing a papermaking furnish on a

foraminous forming wire, often referred to in the art as a fourdrinier wire. Once the

20 furnish is deposited on the forming wire, it is referred to as a web. The web is dewatered

by pressing the web and drying at elevated temperature. The particular techniques and

typical equipment for making webs according to the process just described are well

known to those skilled in the art.

In a typical process, a low consistency pulp furnish is provided from a pressurized
25 headbox. The headbox has an opening for delivering a thin deposit of pulp furnish onto
the fourdrinier wire (i.e.; forming fabric) to form a wet web. The web is then typically
dewatered to a fiber consistency of between about 7% and about 25% (total web weight
basis) by vacuum dewatering and further dried by pressing operations wherein the web is
subjected to pressure developed by opposing mechanical members, for example,

30 cylindrical rolls.

The dewatered web is then further pressed and dried by a steam drum apparatus
known in the art as a Yankee dryer. Pressure can be developed at the Yankee dryer by
mechanical means such as an opposing cylindrical drum pressing against the web.
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di scl osedPPPFTU. S.  Patent No. 3,301,746, issued to Sanford:et al. on

Janua 31, 196/7;.. P. . . | . st 10,
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.9, , 1SS ) 0 v I ; . Paten '
5. 529 664 TrokEncn Marsh i Q%*fZ‘?-Sa{i’?sensﬁf@ﬁﬁaiz&sue%g@e?mbﬁg BB D, |
5, 679, 222,198%UiSdPatent No. 5,364,504, issued to Smurkoski et al. on November 15, 1994; U.S.
20 Patent No. 5,366,785, issued to Sawdai on November 22, 1994; U.S. Patent No.
5,529,664, issued to Trokhan et al., on June 25, 1996; U.S. Patent No. 5,679,222, issued
to Rasch et al., on October 21, 1997; the disclosures of which are incorporated by

reference.

In general, pattern densified webs are preferably prepared by depositing a

25 papermaking furnish on a foraminous forming wire such as a fourdrinier wire to form a

wet web and then juxtaposing the web against an array of supports. The web is pressed

against the array of supports, thereby resulting in densified zones in the web at the

locations geographically corresponding to the points of contact between the array of
supports and the wet web.

30 The remainder of the web not compressed during this operation is referred to as
the high bulk field. This high bulk field can be further dedensified by application of fluid
pressure, such as with a vacuum type device or a blow-through dryer, or by mechanically
pressing the web against the array of supports.
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March 30, 1971 U.S. Patent No. 3,821,068, issued to Salvucci et al. on May 21, 1974;
20 U.S. Patent No. 3,974,025, issued to Ayers on August 10, 1976; U.S. Patent No.
4,239,065, issued to Trokhan on December 16, 1980; U.S. Patent No. 4,528,239, issued to
Trokhan on July 9, 1985; U.S. Patent No. 5,098,522, issued to Smurkoski on March 24,
1992; U.S. Patent No. 5,275,700, issued to Trokhan on January 4, 1994; U.S. Patent No.
5,328,565, issued to Rasch et al., on July 12, 1994; U.S. Patent No. 5,334,289, issued to
25 Trokhan et al. on August 2, 1994; U.S. Patent No. 5,496,624, issued to Stelljes, Jr. et al.,
on March 5, 1996; U.S. Patent No. 5,500,277, issued to Trokhan et al., on March 19,
1996, U.S. Patent No. 5,628,876, issued to Ayers et al., on May 13, 1997; and U.S. Patent
No. 5,679,222, issued to Rasch et al. on October 21, 1997, the disclosures of which are
incorporated by reference.

30 Preferably, the furnish is first formed into a wet web on a foraminous forming
carrier, such as a fourdrinier wire. The web is dewatered and transferred to an imprinting
fabric. The furnish can alternately be initially deposited on a foraminous supporting
carrier that also operates as an imprinting fabric. Once formed, the wet web is dewatered
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nonpat t er rreftesuse.f i kndgeriesaly enqrampacted; moopattepedensifiedetissne [pager strigt@es are :
prepared by depositing a papermaking furnish on a foraminous forming wire such as a
20 fourdrinier wire to form a wet web, draining the web and removing additional water
without mechanical compression until the web has a fiber consistency of at least about
80%, and creping the web.

Water is removed from the web by vacuum dewatering and thermal drying. The
resulting structure is a soft but weak, high bulk sheet of relatively uncompacted fibers.
25 Bonding material is preferably applied to portions of the web prior to creping.

Compacted non-pattern-densified tissue structures are commonly known in the art
as conventional tissue structures. In general, compacted, non-pattern densified tissue
paper structures are prepared by depositing a papermaking furnish on a foraminous wire
such as a fourdrinier wire to form a wet web, draining the web and removing additional

30 water with the aid of a uniform mechanical compaction (pressing) until the web has a
‘consistency of about 25% - 50%, transferring the web to a thermal dryer such as a
Yankee, and creping the web. Overall, water is removed from the web by vacuum,
mechanical pressing and thermal means. The resulting structure is strong and generally
of singular density, but very low in bulk, absorbency and softness.
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pr esent innéhrmum are disclosed in U S. Patent Nos.: 3,994,771, |ssued to
Morgan, Jr. et al. on Novenber 30, 1976; 4,225,382, |ssued to Kear et al
on September 38he tiss: may 3i50 twemadg aecerding éo Gaf-shatens Ne. 111,636 1 s

17, 1944 Hefmaift%t @R %n Map 2EH950nd K 677612 tpublishe@nin BaPhandef Weddt &%930:1
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WLl 2, 1990 Inotlod 3y b3St als °#”?%§*vn?b§%e°9§§ﬁ}% Htpnink be |
Phan et al accopplishadchy gspmggbq papsr deun @ T swﬁafédancbprhWmfm@n a gylindgs.

August 5,  A99drkee dififlg Brdn 1s%rﬂr§c§ﬂ?dsédQ'oﬂhi’d1pLﬁfms%| CrépinSaPiceoiplishdd wifld8;
5, 804, 5631 I Ssu han er

a docto?%lade as 1s we known in thsgﬁt eéTrJgpmg may be accomplished according to
commonly assigned U.S. Patents: 6,048,938 issued to Neal et al. on April 11, 2000;
5,942,085 issued to Neal et al. on August 24, 1999; 5,865,950 issued to Vinson et al. on
February 2, 1999; 4,191,756 issued to Sawdai on May 4, 1980; or U.S. Serial Number
09/042,936 filed March 17, 1998, the disclosures of which patents are incorporated herein

25 by reference.

Alternatively or additionally, foreshortening may be accomplished via wet
microcontraction as taught in commonly assigned U.S. Patent 4,440,597, issued April 3,
1984 to Wells et al., the disclosure of which is incorporated herein by reference.

The papermaking fibers utilized for the present invention will normally include

30 fibers derived from wood pulp. Other cellulosic fibrous pulp fibers, such as cotton,
bagasse, jute, etc., can be utilized and are intended to be within the scope of this
invention. Synthetic fibers, such as rayon, nylon, polyester, polyethylene, polypropylene
fibers, and MICROBAN®, a material manufactured by Microban Products Co. of
Huntersville, North Carolina, can also be utilized in combination with natural cellulosic
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avai | ofg e conteppidled.cul es, Inc. of Wlmngton, Delaware. Appli cabl e wood
pul ps i nclude chem cal puI ps, such as kraft, sulfite, sol vent, soda
pul ps, as wel | Eor exanipheiioahe gissysspiodusts of i Presenteinyshiion Wgt bz 5
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Chem cal however, _aré preferred since they inpart a superior tactile
sense of ss;fosthm kngwn i in the art as "wet strength" resins.

‘Useful wet strength resins include those that are generally cationic in character.

20  Examples of wet strength resins suitable for providing permanent wet strength _generation,

include cationic polyamide-epichlorohydrin resins such as those described in U.S. Patent

No. 3,700,623, issued to Keim on October 24, 1972, and U.S. Patent No. 3,772,076,
issued to Keim, on November 13, 1973, both of which are incorporated by reference.

A useful cationic polyamide-epichlorohydrin wet strength resin suitable for use
25 with the present invention is KYMENE® 557H, commercially available from Hercules,

Inc. of Wilmington, Delaware.

Other suitable wet strength resins include latex based wet strength agents or
polyacrylamide resins such as those described in U.S. Patent Nos. 3,556,932, issued to
Coscia et al. on January 19, 1971, and 3,556,933, issued to Williams et al. on January 19,

30 1971, both of which are incorporated herein by reference. One commercial source of
polyacrylamide resin is American Cyanamid Co. of Stamford, Connecticut, which

markets one such resin under the name of PAREZ® 631 NC.
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o o0 v et stPanef R, Ala imk Sour| Gepth sirins peentskra s Emng ppts
3, 556, 932, | Ssu%qnslﬁf t@%ﬁ&laﬁ' %etaéztrengqb‘zm rjﬁ‘;@‘?e 6%(?5%1%1]5@1\(/\)% H'ISS g%’o%ﬂy

issued to WIlians e

i ncor por at @ssigneddi.§. BgtenteNes-eAI81 SE%@SUMBiﬂrmuism auary 1,080V:25,008.344 de
resin g Ari@ﬁe&e@ &&m 8n @prilof6 Sbgm smds 780RRREd 6 Bijorkdlist bn FEBHIGP) &, One
such resi négggé narre of A%%é !\E éﬁ?cﬁ# T s G Van
01/ 28337 P FBg st Bjor Pns“o‘llﬂ?ﬁﬁ d 17,576 55964 §h Vam Phan, one
used in thiJand By &983; Gr656(Ve6Liskned uo Smifloenall daygmsalz] 1991725)690,700rissakdiehy de
resins. TheyBfat GUTBINoYEbA32h997; 5,698,688 issued to Smith et al. on December 16,

1997; 5,760,212 issued to Smith on June 2, 1998; and 5,262,007 issued to Phan et al. on

20 November 16, 1993, the disclosures of which are incorporated herein by reference.

__ Other chemical additives which rhay optionally be added to the pulp furnish of the
present invention include but are not limited to additives such as: temporary wet strength
agents, dry strength agents, fillers, lint control agents, sizing agents, and softening agents.

Suitable softening agents for use in the present invention include those disclosed in

25 commonly assigned U.S. Patent Nos.: 5,059,282 issued to Ampulski et al. on October 22,

1991; 5,215,626 issued to Ampulski et al. on June 1, 1993; 5,217,576 issued to Van Phan

on June 8, 1993; 5,246,545 issued to Ampulski et al. on September 21, 1993; 5,262,007

issued to Phan et al. on November 16, 1993; 5,264,082 issued to Phan et al. on November

23, 1993; 5,415,737 issued to Phan et al. on May 16, 1995; 5,510,000 issued to Phan et al.

30 on April 23, 1996; 5,525,345 issued to Warner et al. on June 11, 1996; 5,538,595 issued to

Trokhan et al. on July 23, 1996; 5,543,067 issued to Phan et al. on August 6, 1996;

5,814,188 issued to Vinson et al. on September 29, 1998, the disclosures of which are
incorporated herein by reference.
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groups of {)B e 'POl yfunctional resins are nitrogen containing groups such
as am no‘ﬁ ﬁg@ and net hyl ol groups attached to nitrogenpcBuseozishasl eni m ne.
type resins may also be used 5 in the present invention. The pernanent wet
strength resin is applied in an anount of from about 0.05%to 10% by

wei ght of the tissue paper, preferably fromabout 0.1%to 5% by wei ght of
the tissue paper, nore preferably fromabout 0.2%to 2% and npst

preferabl y,fro atbou O.S%i.to 1% by wei ght of the tissue paper. 10 O her
chem cal a%drtMr@@@%‘—%ptl onally be added to the pulp furnish of the
present inventi it.ives su

temporary wet strengt LrHF' %xtﬂn&y sP}egéBétlﬁ °8§%’h{~‘%ml"??“ﬂ°é’?§r“r“?fﬁ?n%m'ro|
agents, siagemg. agents and softening agents. Suitable tenporary wet strength
agents include those disclosed in commonly assigned U. S. Patent Nos.

4,981, 557 }-sWaten Splybls Metahlanst on January 1, 1991: 5,008,344 15 issued to
Bj orkq? st on ril A16,, 1991; 085, 736 |ssued t 0. Bj or kqui st .on February 4,
1992: B, 138, 002 e 2} 2L} srﬁmrgﬁenbwv omprises| 3 gvaterssotuple metal jans e g

t o Van Phé&fheowater)sohabl8 metdl9an preférably 16 ohes oriambré hydvoxide feximation c@ﬂstdhtgyl

5. 508, oop TILEAHE Ll IHRE 10", peRERT Blusthr o Bl PUEFIEE, S0 AR ot 1
Smith on Jesseabout 1085 Whileng, wishing® bedwuadiby thebhai ie betieveddhat (6 uhique mber
Sher 203, prlifectibodt B8 s ot %l%ﬁ;ﬂ BEREBAIG Gfih MY fidle tWebrx%Fx&éretﬂge

O her cbhe pt1 o y be a f'urni sh
of thd rtz:§§'efnpr OHGteRf 108 PTESFE! UVERGRI CHICRCIAR 28T cammop raéiﬁmamé wldh as:
terrporary wRksessduck AgRAinogedeks, dry strength agents, fillers, lint control
agents, sizing agents, and softening agents. Suitable softeni ng agents for
use in the predamthermoredsi tbeseiantynaleofripositiont tend twstedmild, th2 potentiatdort skin

aSS|gned ber
19919"%5%@%%“@%é%ﬁ%°g§%’&u| s pRAE Sedubed Sulf?fgédi%ﬁegsfgh‘%% %{7?576
|ssued t 0 igmsused imth emessammnommu eFOPRE, glnsnn%@@ mlzstlmwhrrgkf et al. on
Sept enher 93; 5,262,007 _issued.to Phan et er 16, 1993;
5, 264,'982 |ssuéu;f’p&’8r sits psefpl i) the presqys inyeptign inglyde %g@e n?}'\lo Hed/ 19 £OPRA jed t 0
Phan et alsulfaﬁ Mpperilﬁxloﬂ.&QEop[ﬁr hitfatd) 06ppies scetate, icoppdrbroraide sdapp&iodide A i |

23, 1996; E ssued to Warner et al. on June 11, 1996; 5,538,595

i ssued to IFro %an et on July 23, 1996; 5,543,067 issued to Phan et al.
on August 6, 19%fminun §ﬂ-1f]s’ v\/%gﬁﬂ ht?ﬁféeiﬂesteﬁ‘t ifléhtiof uﬁztlu&l but‘ifb &ﬁ@ﬁﬁf@ﬂ% aﬁl%l

1998, the djscl osures i ncor por.at refer
(aluminum sulfate), potassium a um (potassml% alum?num sul?at& aYummum c%?

20  aluminum nitrate, alummum chlorohydrate, and aluminum zirconium tetra-chlorohydrex
| glycene.

A suitable aluminum sulfate for use with the present invention is available from
Holland Company, Incorporated of Adams, Massachusetts. A suitable aluminum
chlorohydrate for use with the present invention is available from Summit Research Labs
25 of Huguenot, New York.

A non-inclusive list of suitable water soluble metal ions and their cumulative
hydroxide formation constants are listed in the table below:
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WO 01/ &S eifagaszT/ USOQ 28923 B. Antiviral Conposition Thecgaisboisosy
"conposition of the present invention conprises one or nore antiviral

agents. 1. Water Soluble Metal lon 5 The antiviral agent of the present

i nvention conprises a water soluble nmetal ion. The water soluble netal ion
preferably has one or nore hydroxide formation constant(s) wth a val ue of
at least 1012, preferably a value of at |east about 1015, and a val ue of at

| east AD Qi A BYirbidd Fortstidn Corsbaiis 1040 ftel Solllfl Metal fonkS_De! ! eved

L res o Fpu on

W th t‘ﬁ“?. SSU el\/l’%%der t he iﬂfssug pzrca}%?{’ Wg]g‘p g’§«§ﬁ” Kﬁt on
ef f | qaet-ous—agat-pst—eorror—hi Fre- csl A “
Rhi na f Ursjl:ulf'iI'Jt:ur'r\r'hv'C\ aS St [YaTaaals 331’9301’1: fpnd to bhe mil d,
the pomtimony(MBor skin | rritafion anh243in 3@171 nlB8se hreas ils greatly
r edudeAksenie ffseAs@®d wat er sol ublld4:38t al 18.73ns 2060 i|121t20e br esent| i nventi on
i ncl J@erglipper, al um num and 9% ur eg14.8er gaFs.2 15 |Copper | sal t s Juseful | in
t he grgis@bm@mvention include hgp.7are| ppB Iijm ted tgseoppgr sullfate,
CopPPYTCEIUnAMC, COPPEr NI LT at ¢,14G0PPET _acetjate, Ccgpper bjom de,[ Coppe
| odi <3 “‘m@ XTCUTES rhereof: 1§I2ISHU 123381 usef ot LnF PTreESHIT
I nvern : TXC et are ot | Hted lZB T (a: Ll:gg.l t=Fatg)
pot assFH Rot-asSttrrad UM%E =St - -de——20
al um r¢9ﬂ ate. 2ol und-num-chlg dr #L%ﬂ& Taa] l.$rﬁ zitconium :
t et r d-Gallimmohydrex gl ycene A Jﬁfq abl 2141 yni pum si3dd e 188.0usd 4B3 h | he
pr esdrindiumvent i on i s avail abl e {&%&m_Hd.Band Conpany28.1 ncor por atled of
Adars| IrddHBachuset t s. A suit ablid187um BuAVi s| 26T orjohydrate for luse wifh
the pre&@Q) 'nvention is availgipg fr D0 88l 14.5®sdar ch Labs 25 |®1.0
HUgUE M Gton) PrKA non- 1 ncl J3pveg TIST Of jsUrtapije warey Sorugre met Al
I ons ST grotatTve —NydroxT dg yor mati R AUEL B@.Sﬁ“ B TN t he
t abl Vi YWO-0++28S8T7TPC 798337 Comotati—ve—Hytr-oxrdg—Forma] | on
Const b Byt er—Set-tHt-e—iettaic o=

[itanium(TIT) 12.71

Uranium(IV) 13.3 41.2

Vanadium(III) 11.1 21.6

Vanadium(V) [as VO°+) 25.2 46.2 58.5

Zinc 4.40 1130 | 14.14 | 17.66

Zirconium 14.3 28.3 41.9 55.3

* Lange’s Handbook Of Chemistry, 14" Edition, McGraw-Hill, Inc., 1992
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Wat er SO'%DXD%% al lon log Ki log K2 1og K3 log K4 log Ks Iog K6 Al um num
9.27 33.0 NtTnony(l11) 24.3 36.7 38.3 Arsenic Las AsO PETABOYSRIIB 20. 60
21.20 Beryllium9.7 14.0 15.2 Bisnuth 12.7 15.8 35.2 Cerium| 14.6
Cerium 13.28 26.46 Chromium Il 10.1 17.8 29.9 C 7.0 13.68 17.00 18.5
Gallium11.0 21.7 34.3 38.0 40.3 Indium9.9 19.8 28.7 Iron 11.87 21.17
29.67 Lead 7.82 10.85 14.58 61.0 Plutonium 12.39 Tellurium41.6 53.0 64.8
72.0 Thallium12.86 25.37 Titaniuml 12.71 Uranium 13.3 41.2 Vanadi um
11.1 21.6 Vanadium'V) as VO + 25.2 46.2 58.5 Zinc 4.40 11.30 14.14 17.66

Zi rconi um 14. 3 InghScattipayitivhs 3f thelprespat mvtitiviithe watek s6lobleimétalion islprésent

Edition, ' 0 7 PCT/ USOQ 289 Lh
conposi 1 e aftotht such 4 the 2 syt Solthl e alild bomblie st Dol
present ik00a% ofrthe Antivitat Rompegitiathby Weight, preferablys Gomidbeut®.041% ito 80 Cowpr i ses |
from algoutthd aRirdlochposdiQbn q&ei%g,emmabgﬂ préferdblROR 4HoRP 09V #0164 b,

preferably f.romabout 0.01 %to % of the antiviral conposition
wei ght , an‘ﬁelﬁWSt preferably fromabout 0.1 %to 70 % by weight. 2.

Gpti onal g %lp Iiocixaioﬁlrgdanic Acid
An optional organic acid may also be included with the present invention.
Optional organic acids suitable for use with the present invention are disclosed in U.S.

10 Serial No. 09/643,903 filed August 21, 2000, the disclosure of which is incorporated
herein by reference.

A preferred optional organic acid is pyrrolidone carboxylic acid. Pyrrolidone

carboxylic acid, which is also referred to as pyroglutamic acid has two stereoisomers (D

and L). Both stereoisomers are suitable for use in the present invention. Each or

15 mixtures thereof are preferred for use herein. Furthermore, blends of the two
stereoisomers may also be used. The L stereoisomer is most preferred. |

The D stereoisomer of pyroglutamic acid is also known by the following names:
D-Proline, S-oxo- (+)-2-Pyrrolidone-5-carboxylic acid, (+)-Pyroglutamic acid, (R)-2-
Pyrrolidone-5-carboxylic acid, 5-Oxo-D-proline, D-2-Pyrrolidone-5-carboxylic acid, D-
20  Pyroglutamic acid, D-Pyrrolidinonecarboxylic acid, and D-Pyrrolidonecarboxylic acid.
The L stereoisomer of pyroglutamic acid is also known by the following names:
L-Proline, 5-0x0- (-)-2-Pyrrolidone-5-carboxylic acid, (-)-Pyroglutamic acid, (5S)-2-
Oxopyrrolidine-5-carboxylic acid, (S)-(-)-2-Pyrrolidone-5-carboxylic acid, (S)-2-
Pyrrolidone-5-carboxylic acid, (S)-5-Oxo-2-pyrrolidinecarboxylic acid, (S)-Pyroglutamic
25  acid, 2-L-Pyrrolidone-5-carboxylic acid, 2-Pyrrolidinone-5-carboxylic acid, 5-Carboxy-2-
pyrrolidinone, 5-Oxo-L-proline, 5-Oxoproline, 5-Pyrrolidinone-2-carboxylic acid,
Glutimic acid, Glutiminic acid, L-2-Pyrrolidone-5-carboxylic acid, L-5-Carboxy-2-
pyrrolidinone, L-5-Oxo-2-pyrrolidinecarboxylic acid, L-5-Oxoproline, L-Glutamic acid,
.gamma.-lactam, L-Glutimic acid, L-Glutiminic acid, L-Pyroglutamic acid; L-
30 Pyrrolidinonecarboxylic acid, L-Pyrrolidonecarboxylic acid, Oxoproline, PCA, Pidolic
acid, Pyroglutamic acid, Pyrrolidinonecarboxylic acid, Pyrrolidone-5-carboxylic acid,

and Pyrrolidonecarboxylic acid.
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An opti I nic acid may al so be included with the present invention
Cptionaﬁwgwagﬁﬁi acids suitable for use with the present BGIESWR¥I3 ar e
disclosed in U S. 10 Serial No. 09/643,903 filed August 21, 2000, the

di scl osure of which is incorporated herein by reference. A preferred
optional organic acid is pyrrolidone carboxylic acid. Pyrrolidone
carboxylic acid, which is also referred to as pyroglutamc acid has two

st ereoi soners T@D@Mﬁpﬁ@%ﬁtaﬁi@ﬁﬁ@k&ﬁﬁ&tﬁ& df'te PUindabéterebRbmesfis N t he
present invention. Each or 15 m xtures thereof are preferred for use

herei n. Haewndyitbe followiegpames PhPreline, Swxer(coi)soRErelidang-Sasatboxydicused. The
L. st ] i ot - . Py "
2} oo BeRRRRL) PRI 615 o D05, eRESIRGGhe BAAUYRS, 2

is al so OW Ny names:

(+) - 2- PyrDbi2i Piaratidbne-srdacborlylic acid] DL-RyrdglBtammats, DiaRyoghttamic agid) DI~
S D eSS o i G g, o s il gemppercialy avaiabl

D Pyrrol iﬁid@f)ﬂﬁ@%ﬂ&%@.&ﬁd@ﬁ@ﬁ,lwm D Pyrrol i donecarboxylic acid. The L
stereoi somer of pyroglutam ¢ acid is also known by the follow ng _nanes:

L- Prol i ne, 5-ome ¢fthe abaxerlisied siegaisomersappsgmmercialiypvailable fromddClIB.ani ¢

acid, (5.:;2: ol - ' d

() () - e o Bl PoclL BT AN ol (RIES Ney Jorscy e therade pame |,
aci d, (S)ofPi@itoacDmid fromndh jaecrnastd Coyp.| Iapas under (1R tride mgledfagiden®aaci d,
2-L-Pyrrolidone-5-carhoxylic acid, 2-Pyrrolidinone-5-¢ rbox?/l | c acid,

5- Carbxyl00. Metal sits of ppwelidene caiborylis 20id afs alsy copppsreially @vailable and can

5 Pyrrol i.di o R . :

o SRR Bt i MRS ARGy
pyrrol i di otberorganig héids.aci d, L-5- Oxoproline, L-Gutamic acid, .gamm:

lactam L-Qutigic acid. |- 1mni ' - ' 1d,..L. 30
Pyrroli di nonectﬂéo@)? 1900 ‘?Sg{l‘%@ o%‘éaég?’&()étg?‘{% g@%’,ﬁ&%p"%l i ne,

PCA, Pi doBamet Prodacts Bprm of BEhglewood Cliffs, Nyw Jalséytumden dearddengmeof aci d,
Pyrrolidone-5-cgrboxylic acid, and Pyrrolidonecarboxylic acig. 15 j1H WO
01/ 28H37 NelidansOang SopsAjineroto Corp; fansn ugderdhe tradgmames of AitdswniNdlagd of t he

D and L sterneos Shel 0 . f | NG: , I ne,

5- 0x0- (. +§\:"f|9 - é@‘rq?‘o'l %)845?13@-%&? g%@:&&%é@gﬁﬂ?m}@ﬂﬁiw%BFtLa?%ir}‘&c aci d,

5- Ox0- DL- fifrited &copipkr, Zroklypatadsivin, abuitinbme Arahgangkd, andieind, Other compounds of

DL- 2-Pyrrol i done-5-car boxyl, i %:h acid, DL- rogl ut anat sCADkét;%gggku%igi c acid,

DL pyrrolidone carboxylic acid that may be used include arginine
lysine PCA.
20  In addition to pyrrolidone carboxylic acid, other organic acids may be optionally

added to the antiviral composition. These include but are not limited to organic acids
such as ascorbic acid and other carboxylic acids.

Suitable other carboxylic acids include but are not limited to alpha hydroxy acids

such as C; to C;; saturated, unsaturated, or mixtures thereof of carboxylic acids

25 possessing 1 to 4 carboxylic acid groups and having at least one hydroxyl group
substituted on the C, alpha carbon with additional hydroxyl and other functionalities (i.e.;
phenyl, amino, alkyl, etc.) optionally bound along the carbon chain and aromatic ring(s).

A non-inclusive list of alpha hydroxy acids which may be used includes: 2-
hydroxyhexanoic acid, 2-hydroxyoctanoic acid, 2-hydroxydecamoic acid, 2-

30 hydroxydodecanoic acid, 2-hydroxycaprylic acid, citric acid, tartaric acid, mandelic acid,
malic acid, glycolic acid, lactic acid, gluconic acid, hydroxycaprylic acid, 2-
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5 Pyrroli ﬁg:;jgoxyl ic acid, and Oxoproline. The DL formis also
comerciall'y avail able wunder the tradenane Ajidew(r) A 10&T/Rees%03 t he
above-1listed stereoi somers are commercially available fromUC B, France
via Barnet Products Corp. of Englewcod Ciffs, New Jersey under the trade
nane of Pidolidone(r) and from Ajinonoto Corp., Japan under the trade nane
of Ajidew(r) A 10 100. Metal salts of pyrrolidone carboxylic acid are al so

COMMET Ci alﬂm?}dﬁ&{i@ alaagiz frox B&Qﬁﬁﬁ bl Qgﬂgidfkg&ﬁmg?ﬂ&?@&’ﬂdi gmf‘ﬁflbggﬁt%s_ .

acidificat|on the salt” solfutidon wth m her her “organi c
The nost I's sodium pyrrolidone carboxylate from UCI B, France via
Bar net Products y under the_ trade nane

. of E d.diffs, J. ) A
of 15 Nali done(? eél%&*‘ﬁ?’(?ﬁ]n 'E%Sﬁ?fl’ﬁ I’t‘ﬂf’fs)usgggr%’ riﬁ’&eﬁ""?’l’f@“t ingdndenbgtas of
A g ew(r) Hydbéxyeavids s@q’gh s rtp Qb sétliratéd, nesatwratzl, sroiratic,0ér Mixhire 'tl?ﬁﬂﬁ?_of
car boxwy i ¢ . . are .no A er.. iron assium -
al um nhslm cr?a?'%dgglﬁlégh gdéaﬁ%&ié&ltslﬁg Fd@ héa rcatﬂ(g) %B%‘Eg“&}sdoéffﬁﬁ‘?o"?"a%QPQ%PFE&%m C
aci d that hysyoxyt grenpdsubstituiadeomithy 6 rhstapcaxbomavithi addithaa] hydxyl wsd nthePCA:
20 | ddi#,i QY 0l 4 | [ ' ' b
opti onal | 'f‘*‘%‘%"é‘*‘ﬁf‘%‘{eﬁ’eﬂ"?ﬁ??vﬁé?’oé%‘*ﬁﬁﬁys‘?‘?}'gk. 8 SpiShaffibeudl iig WY T°
limted t 2B Acqramatic GBﬁ(SgSAa%’O‘PEﬁ“E'VS istiobbria Bydrexy aeids yssful withici ds.

ﬁugt abl e ahise rinﬁ@ltiEﬁXYxhdlﬂde?Si g?éﬁym«txwe:tcd?ﬁic ad@d,?@-h}kdrﬂi}ic@ﬁnbﬁ tadcizi)a 3-

roxy, aGi ds _ such as Q sat ur at e saturated, or.m I es,

ther odd o iEpuRtRel it 30 et oS8t R, ST BHY, Sirrin Atic, Sl gBidhos

and havi ng-ettanayhs salisybic hpcidox3-hydrosylutandis t acidt ebthpdroxyren@onl meid, c3r bon
i th addi ty : [ liti i.e.; henyl , I no,

Wi addi ﬁﬁ@&%ﬁ%‘fﬁé‘%’%qéﬂ%ﬁg&tﬁ%&' onalities (i.e pheny am no

al kyl, etc.’) oun ng the carbon chain and aromatic ring(s).
A non-i ncl usi vea lnbfilindtisivé Ritef okl Vavbo§liclacivd useFulWeith Bs UhRLbN GlcHiiRS: 2-
yr oxydod e S2EIratEd DRI G ARPALFy Oh JPHRTEY HISFestat qOPEHIAARES a1 d,
nmandel1Sc gmisskssingdl toc4 @aibdxylif yeidlgroupscvith optiarial durtiotial group(iieg phenyl, .
oy LSty o e U I SR ARG o WAL R
t her eof . Clupleps prapigmeacidhexangie aGid; ectaraieiacidsdacanoigiacid; Cnta Cixraghoxylin
i ncl ude befcids possessing 1 to 4 carboxylic acid groups wherein a hydroxyl group(s) is substituted

on carbon number(s) Cs or above such as 4-hydroxyhexanoic acid, 5,6-

20 dihydroxyhexanoic acid, 6-hydroxyhexanoic acid, 4-hydroxyoctanoic acid, S-
hydroxyoctanoic acid, 6-hydroxyoctanoic acid, 6,7,8-trihydroxjoctanoic acid, 8-
hydroxyoctanoic acid, 4-hydroxydecanoic acid, S5-hydroxydecanoic acid, 6-
hydroxydecanoic acid, 7-hydroxydecanoic acid, 8-hydroxydecanoic acid, 9-
hydroxydecanoic acid, 10-hydroxydecanoic acid, 4-hydroxydodecanoic acid, 5-

25 hydroxydodecanoic acid, 6-hydroxydodecanoic acid, 11-hydroxydodecanoic acid, and
12-hydroxydodecanoic acid; benzoic acid; phthalic acid; aéetylsalicylic _ | acid;
dehydroacetic acid; sorbic acid; succinic acid; glutaric acid; adipic acid; sebacic acid;
maleic acid; folic acid; acetic acid; ethylenediaminetetraacetic acid; glycolic acid; and
mixtures thereof,

30 The optional organic acid comprises from about 0.1% to 80% of the antiviral
composition by weight, preferably from about 2% to 50%, of the antiviral composition by
weight, and more preferably from about 5% to 20% of the antiviral composition by

weight.
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hydr oxy ﬁ@iogﬁsﬁ ch as G to Cl2 saturated, unsaturated, aromatic, or

m xtures thereof of 5 carboxylic acids possessing 1 to XCIH9OR8RIc aci d
groups and having at | east one hydroxyl group substituted on the C3 beta
carbon with additional hydroxyl and other functionalities (i.e.; phenyl,
am no, hydroxyl, alkyl, etc.) optionally bound along the carbon chain or
aromatic ring(s). A non-inclusive list of beta hydroxy acids useful wth

thi s i nventhQd, itc 3- hydr oxyhexanoi ¢ aci d, 3-hydroxyoctanoic acid, 3
10 hydr o%degar%?giéé%i }ts 3- hg;dr oxgdodecanoi c acid, 3¥hydrgxycapr ylic acid,
salicylic aci dpptidiraP Thethlo ¥AltsS ¥hichY Iag B¢ lablded3 264" opticd! 2BRIpenét! 6F the

3- hydr oxypent anoi c_acid, 3- hydroxyprapionic, acid, and m,X e IE eof . A
non- i nol (ABEYEaY samEpasHion;afdhe s igNentbn molde fhoselfisclpsed 18 LhS SempbRoson

i ncl udes 097421t 18 1GARdDdtobert 19 19991040101 79cfiled rQuvsbier A9, 099971288 09458, 158 eof

of capboxyl i e acifds .1 Sessi I 4 .carboxyl i id.groups W th
opt i or?al ﬁlﬁﬂ@[elc g?r 1(9 P i%%;ﬁﬁ(ﬁ%l?&bﬁeok&h,mha%e E%CO}{‘W%F@&VFI ’[?gelr?nc& c.)
substituted almndeicbmposititeenofcthaipresent iaverition, theaptivhal metalgalt)is pseseht ms
propi oni ¢ aci d, hexanai c.aci d, .octanoic,acid, decanoic, acid; to Cl2
D Doyl | Enoue such L s i) ghétal i Telsrab B, potneses b ab S Tk ap fbgpt
hydroxyl mugUpk Seight of WS Ebrhpdsiisbn, Aibré PrdTeAbRy HRT alSout 00194 télaBng F%h as
4- hydr oxyhexanoi ¢ acid, 5,6 20 di hydroxyhexanoi c acid, 6-hydroxyhexanoic
aci d, 4- handreygy soreprsterablyiftem ghoup D @5¥dpdbeutnec aci d, 6- hydr oxyoct anoi c
acid, 6,7,8-trihydroxyoctanoic acid, 8- hydroxyoctanoic acid,

4- hydrooxydecanoi c acid, 5-hydroxydecanoic acid, 6- hydroxydecanoic acid,
7- hydr oxy ega 0i C (’:\il d, 8-hydroxydecanoic acid, 9- hydroxydecanoi c acid,
10- hydr ox3d ‘&‘2‘??6?”& S&ci d, 4- hydroxydodecanoic acid, 5 25 hydroxydodecanoi c

13- hyar oxydodek i BRI cmbgfion b RSt WVREHRL ek A% Senfbiso gmrigp o

aci d; deswfactantetic acid; sorbic acid; succinic acid; glutaric acid;

adi pic acid; sebacic acid; maleic acid; folic acid; acetic acid; .

et hyl enedi ani n&thiler aeic wishingatg de bmited | byc theend; it dp cpeligysd that sthe reptiesal 30

The ofF i oiMacinfadd gidaai Slubdidig aRSlifid @Héllilhgsi oPtht%nivelopedcRs bheiradesi Vi r al
f

Compost 1 s ByebisAtien of R iPiHRel sPhAEr SR |

% 50%. of the antivjral
7Y g Aivied;acly So Bptisrate o
ant i vi r al intwthposius swucting andeleagtivatei WO 01/ 28337 PCT/ US00/ 28923

Suitable surfactants include but are not limited to nonionic, cationic, anionic,
amphoteric, and zwitterionic surfactants.

20 Examples of suitable nonionic surfactants include but are not limited to
alkoxylated alcohols having an HLB of about 8 to 20 and the following formula:
R-O [(CHCH;0);,] H
1
X
25

wherein R= C; - Csp and may be either branched, unsaturated, or saturated
n=10-40
X = hydrogen, methyl, or ethyl
A suitable alkoxylated alcohol is polyoxypropylene (5) polyoxyethylene (20)
30 cetyl ether commercially available as PROCETYL AWS manufactured by Croda
Incorporated of Parsippany, New Jersey.
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3. Optiong, M?is% Salts Optional nmetal salts which nmay be added as an

opti onal corrponent of the antiviral conposition of the prRCEt$0028923Nt1t ON

i ncl ude those disclosed in U S. Serial Nos. 09/421,131 filed Cctober 19,
1999; 09/421,179 filed Cctober 19, 1999; and 09/458,750 5 fil ed Decenber
10, 1999, the disclosures of which are incorporated herein by reference. In
the conpositions of the present invention, the optional netal salt is

present in anmqntpr@fdﬁ-bdtd]mx gtgdfdh%ﬂomgt §I C,PMo PELS r| rom
about 0.001%to about _20% yl] e ézgrr%osfst ?’Bﬁgh%’@%{%e Iy,

from about CWE%Q 1y aypilahle 1%)'%’1“3@91 35é?eﬁi0mﬂ'ﬁmabl?e¢®ctsﬂhyomomdacﬁ‘dldset®e 05%
to about S¥wilfing or B rﬁ gBPQS-(IQ) SHlt ClYén'fi an t %s\ﬂﬁ Q;H%I (c\%@ eaent

i nvention may also include an o ona sur % o0 be
| i mited byptddactrof CjiotCq sslitmat aleohnls Whlhtantalveragpbf aboat 12 fbles wf tthgleavloxide)) ai d
in solubilizing the lipid shell layer of the envel oped class of viruses.

This sog ubi | i ZaphRp s@itabld'@hbkyRated §f&%h$ls SRUIRCEER GO 5156 Ytgeac{x&ﬁs tion, ,

antiviral acids to penetrate into the virus structure and
Sui t abl e sproduettaf(ilg-Crg linehe alyoholamthqm averagetafdbowt Jumnles rmfcthytmwoarde);
ani oni c, EB hoteric, .and zwitterionic surfactants. 20 Exanpl es of suitable

noni oni ¢ s tad-byx Union: Carhide, Gorparalionopf p?ﬂ‘?‘tréd 9’3‘5054’4%0%1}[? NEQDQLcHhol s

haV| ng an f n] H
% "S5 r s, (tondehgiionproludt be0L T et BoREls MANTHA Fyeldal of R ER) "

sat ur at ed ni&lé%@féﬁy?éneoﬁtdéltmaﬂs bééhtdi‘}tilled(?forﬁédﬂé rethoveickAfih Smplifesy i ed

al COhOlbq'S pal yoxypr aopyl en&égﬁ,r?q_ yoxyet héfiene (20%38 30 cetyl et her

comer 4 al e E {Cbrand Dy BARR) Cegp. @f@}@@nt Qliver New at ed

of Parsi ppgiiey, N6 48" MIRARRC A-38 (a condensation product of a Cjg straight chain

alcohol with an average of about 27 moles of ethylene oxide).

Other examples of ethoxylated alcohol surfactants are supplied by Imperial

Chemical Company (ICI) of Wilmington, Delaware. These include the class of BRIJ

15  surfactants and mixtures thereof, such as BRIJ 76 (i.e., Steareth-10) and BRIJ 56 (ie.,
Ceteth-10).

Other suitable nonionic surfactants for use in the present invention include
alkylglycosides; alkylglycoside ethers as described in U.S. Patent No. 4,01 l,38_9,_issued
to Langdon et al. on March 8, 1977; alkylpolyethoxylated esters such as PEGOSPERSE

20 1000MS, available from Lonza Inc. of Fair Lawn, New Jersey; ethoxylated sorbitan
mono-, di- and/or tri-esters of Cj2-Cjg fatty acids having an average degree of
ethoxylation of from about 2 to about 20, preferably from about 2 to about 10, such as
TWEEN 60 (sorbitan esters of stearic acid having an average degree of ethoxylation of
about 20), TWEEN 20 (sorbitan esters of lauric acid having an average degree of

25 ethoxylation of about 20) and TWEEN 61 (sorbitan esters of stearic acid having an
average degree of ethoxylation of about 4).

Another type of suitable surfactant for use in the present invention includes
AEROSOL OT, a diocty! ester of sodium sulfosuccinic acid marketed by Cytec Industries
Inc. of West Paterson, New Jersey.
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WO 01/ 28%37 PCI/ US00/ 28923 A preferred al koxyl ated al cohol is a Cl2 to C15
poI yet ho ﬂ“&{zgﬁ al cohol conmmercially avail abl e as TonmadR{$T/USN0/R8928r om
Tomah Products Incorporated of Reserve, Louisiana or as Neodol 25-12 from
Shel | Chemi cals of Houston, Texas (condensation product of Cl12-C15 |inear
al cohols with an average of about 12 noles of ethylene oxide). 5 O her
sui tabl e et hoxyl ated al cohols include TERG TOL 15-S-9 (the condensati on
product of Cl tfﬁlému § of sGiRfN Mcﬁaﬂtsaﬁr%e iR4Re giesamu%r&l gvi&ﬁldef
et hyl ene oxi de 8 by Uni on Carbi de Corporation
Connect i cmilconarwdptblmsl@h ascthgse madm by rﬁmeraé rElpcrtoq wcftFanﬁ‘letmz:cmnsctiqunear

| cohol b 6 | h
ecnar <ciblls BB AR Ghed Abed o kel s SRR ORHIIRIDe AR5,
brand nanglydinkhglsiloxshenmid}epeliokyalbftite Sthet).andbebemlt Eldciricts SRel228J@r sey,

such as PLURAFAC A-38 (a coggensation product of a Cl18 straight chain

al coh® vﬁﬂﬂwnﬁﬁdé{?@te’é@@o@fm out 27 nol es of ethyl ene oxi de) Qt her
exanpl es of et hoxyl at ed al cohol surfactants_are su y | nperi.al

lied
Cheni cal Conpathe opimmpl surfggtanti epyensises fomyakewt 0 ﬁﬂ%ﬁéé ie1|9e’+ @fidh¢ pativiralss of

BRI J 0 %Qgslp er@ﬁvr"] 0

St ear et h- %&Jogﬁléﬁméggl ?} e’fér%l??)cg}[ﬁg{) %%1&nd g sul %ﬁ?e a%g%ﬁﬁﬁcto
surfactan2%. for use in the present invention include alkylglycosides;

al kyl gl ycosi de ethers as described in U S. Patent No. 4,011, 389, issued to

Langdon et al. on March 8, 1977; al kyl pol yet hoxyl ated esters such as
PEGOSPERSE 20 1000Ms, available from Lonza Inc. of Fair Lawn, New Jersey;

et hoxyg atgglelagggbﬁaql@o%@ﬁgﬂts offfhe AGAY Tik&le- €sters of Cl12-Cl18 fatty acids

havi.ng an average degree of et hoxylatiron of from about 2 to about 20,

pref erabl y MoxtareBadtier2 t 0 about 10, such as TWEEN 60 (sorbitan esters of
stearic acid having an average degree of ethoxylation of about 20), TWEEN

20 (sorbitan eFheastivifal ltiasuel ma;aopdoﬂaﬂyiingudm one er apre amyjstere bAri&’s. The

et hoxyl at j gfy.of 8&913& beQ)er ﬁﬁ@!} @bkt Cgfx’ égﬂ f‘dsé ot A&é{ e&‘t@c’i bnflo @i d

haV|ng an_average_degree o t1ron r type of
sui tabl e ﬁmapbaﬁhefaenvm@@omoslﬁen meg optienally\hsrapplied forfhe meisture kemiosoL O,

Fnc. T4 Vst - PRebTgmo Rt SEHER,ind 2nesGior SkRg PoPELbaRsRapgatlc for °°
use with the present invention are disclosed in commonly assigned U.S. Patent No.
5,968,853 issued to Kelly et al. on October 19, 1999, U.S. Serial No. 09/120,828 filed
July 22, 1998, and U.S. Serial No. 09/287,857 filed April 7, 1999, the disclosures of
which are incorporated herein by reference.

20 Suitable moisture barriers are also disclosed in Great Britain 1,599,875 published
in the name of Sweens et al. on October 7, 1981 and EP 0144658 published in the name
of Endres on June 9, 1985.

Moisture barriers are also disclosed in: U.S. 6,054,020 issued to Goulet et al. on

April 25, 2000; WO 97/41301 published in the name of McFarland et al. on November 6,

25 1997; WO 00/00698 published in the name of Hsu et al. on January 6, 2000; Canada
2,239,927 published in the name of McCullough on January 1, 1999

Suitable methods for joining fibrous plies with one another and/or with one or
more moisture barriers include but are not limited to ply bonding such as disclosed in
commonly assigned U.S. Patent Nos.: 3,414,459 issued to Wells on December 3, 1968;

30 3,867,225 issued to Nystrand on February 18, 1975; 4,481,243 issued to Allen on
November 6, 1984; and 5,294,475 issued to McNeil on March 15, 1994; the disclosure of

which are incorporated herein by reference.
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Still ot hgvr téﬁ@s of suitable surfactants for use in the present invention,
i ncl ude sMq® 7copo| ynmers such as those nade by Ceneral pPErarsoorsv2of -
Fairfield, Connecticut. Suitable silicone copolyners include General
Electric's SF 1188 (a copolymer of a polydinethylsiloxane and a

pol yoxyal kyl ene ether) and Ceneral Electric's SF 1228 (a 5 silicone

pol yet her copolyner). The optional surfactant conprises fromabout 0.01%to

10% of th B j.hion by weight, preferably 0.1%to 5% and
nost pref 3‘2@%@*‘??&‘#&%@%2%99&0 2% 10 O her Optional Conponents of the

Antiviral Ti SSuhild nofRishingt6 bgﬁh{iieﬂ'byﬁrﬁ)(gﬁqg fS;ﬁ:Efi@Jeflrtﬁa?WW%Ppt i onal l'y

I ncl ude one _aqr npr sture barriers: I .onal noi st arrier may
be j oi ned,p‘ﬂgl?)ﬁ’é’f@g@gg ropades-enhapced sofinesste therantixalitissus. t he i brous ply.
The antiviral c i tign may. opti onal e appl.ied.to the noisture
barrier. 15 Pr e?@%%@%@?ﬁ%@o %\lﬂrfci‘?‘iseybé'gﬁm O%Fﬁtﬁﬁt‘?ﬂppﬁlﬁk‘?ﬁgc ture
barri efs suefesdbleglyoerineu.e.; glycerob)h ©theresnitatile polybhydricdicatiobs idtindé Ténk N
comonl y | 1. i S§U h el . et _al. on
Qct ober 1Sgﬁ§‘ji(8§g&yt§n§gh}§glﬁﬁh he%gl?e *é},?%p@%efdﬁ ?ﬁé%’%lgo& {}W eitﬁ’?& and U. S.
Serial No.paiyglyerolgamlyglyeesol ggters; amd glyoerol ethers (¢igs butybglyesrobdtherwhi ch ar e

i nCOfporati%rgfil%'l}‘beﬁﬁeﬂﬁfﬁhsmik 0 Suitable noisture barriers are al so
di sclosed In eat” Britain 1,599,875 published in the name of Sweens et

?I. on 0(1;15 gber 'ﬂhedp%t i;alapmdyb @&i@iﬁéﬁﬁ&n@@éﬁﬁﬁﬁﬁohﬂaﬁohﬁm g 9@%5%88 on
une .. Mbi sture. barriers ar S i sclo -~ U.S. 6 ,
issueaoto mr%fco&pogxl 101 By W, ,iqreééi‘)ll)ég-a ;a%ﬂﬁéggﬁg%fym?@ﬁ@d in the
name of Mufeaposition by vedightoandivoare posferably fréis ab@g 720%\@ 8% O @RSnfiuivali shed i n

t he nane qf itioh b¥weiglt, January 6, 2000; Canada 2,239,927 published in
t he nane ofon%@&lflog%m%dg January 1, 1999 Suitable nmethods for joining

fibrous pld ewawr SBLBREFiBACLARE and/or with one or nore noisture barriers
include but are not Iimted to ply bonding such as disclosed in commonly

assi gned U.S. Priecatitivitabcompbsitibh, of%le pRsergtdnientiof imay 4150 Bpidiallg includelP68;

AL on 19 ko, SOHEH ity U3t 208 oty B Youithe A By 107 g pmemd 38 1
1994; t he disclesed dmeS.dYeria\Npc0P/30%7T7hiiled 9o dure29,HOPRithe disclosre ofwbish i0

incorporated herein by reference.
4. Lotion

The tissue of the present invention may optionally include a lotion. The antiviral
20 composition of the present invention may optionally be included as a component of the
optional lotion. If the antiviral composition is included as a component of the lotion, the
antiviral composition comprises from about 0.05% to 80% of the lotion by weight,
preferably from 0.5% to 70% of the lotion by weight, and more preferably from 5% to
60% of the lotion by weight. If the antiviral composition is included as a component of
25 the lotion, the water soluble metal ion comprises from about 0.001% to 100% of the
antiviral composition contained in the lotion by weight, preferably from about 0.01% to
80% of the antiviral composition contained in the lotion by weight, and most preferably

from about 0.1% to 70% of the antiviral composition contained in the lotion by weight.

Lotions suitable for this purpose are disclosed in U.S. Patent Nos.: 4,112,167

30 issued to Dake et al. on September 5, 1978; 4,481,243 issued to Allen on November 6,
1984; 4,513,051 issued to Lavash on April 23, 1985; 5,525,345 issued to Warner et al. on

June 11, 1996; 5,716,692 issued to Warner et al. on February 10, 1998; 5,830,487 issued
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WO 01/ 2843y/01138d37USOT 28923 2. Optional Pol yhydric Al coh t
wishing to be limted by theory, it is believed that theo}%w%'#@s%

pol yhydri c al cohol provides enhanced softness to the antiviral tissue.
Sui t abl e pol yhydric al cohols include but are not limted to propyl ene
glycol and 5 preferably glycerine (i.e.; glycerol). Oher suitable

pol yhydri c al cohol s include butyl ene | ycol ; hexyl ene glycol; 1,2 hexane

di ol ; 1, 2tpKinftares ali en Noyemben 3 1998 . BeriabNg. 091,231 yfiled March 12,
pol ygl yceyeds, ﬁfet(ﬁg&osu?éa%fw&ﬁsrehn&%aédﬁem&b Rifdrdhiced! ycerol ether,
i sopropyl glycerol ether, and the like). The optlonal pol yhydric al cohol

may COWP“ Sé fPfé%r?J@lHtloﬁs kuftable faPYhief e a0 diBdloselr ml UCNPaedtt Neg: by

wei ght , abo 5%to {p nLi vir 0 . by
vei ont | asdsigREispet GrARPI 6Ala S R0 22 2805 IR insiRd T Al
conposh ti enab)bvaogbmberSU V9%, 5885643 1$§ubdnt6:an&mp&1tsk1‘l'bﬁ Jantdryi 3191 1995;
conposi ti S IV | |

wat er sol ggfggfzp 4 FE%uéHt% Exﬂpuls& ‘gﬂ?‘jfbgg?rg% er sb ﬁl?g?%sh%(n#og'grn‘ré&g? oé’?t hi s
pur pose i Septeinber 2% $898; the disclosuaes of| wineh arggn@uporated hereinbly mefergnere 29, 1999
t he di sclosure_of which is _incorporated herein by reference, 4. Lotion The
tissue of the hPEewnRrefamedfor g5F Ml tgstnreﬁﬁaﬂ fyentiy inglidg pobtsilgrane fhased

anti viral jotids.conposi tion of the present invention may optionally be

i ncl uded as a conponent of the optional lotion. If the antiviral

conpos$0ti on i Typecofptiysiloxare marmalsavhlcloﬁretduaableu”bmsp it liee presgnt Wivieation

it f %
o eFer abl JATBEYEESp DBYABRS cpofiierss "0k ttfip@pdiBatic Bickine |
f rom 5% t onatgads ofs pbest hqr@moﬂleﬁymmthloxanpfand rsdlcam pxei wsetl inte eablyn i s
i ncl uded ggeq sﬁﬁmt alPbf Swch Qﬁéﬁﬁgb 06!1gotrﬁh@1cv‘@&ﬁdly1ﬁ&lléj Bhé& offiRk 3hultiple-
th

conprises from abo 001% t o | ral I on co tal ned
in the |omq9ﬁwcwﬁpw mB‘FOEP‘ér B S50 R0 VBIcKEDs £ DBGIRGR 4 (e

anti vitgal cﬁﬂﬂmbnahd:lﬁﬂchaﬁtoﬁlihﬂﬁa:iacyclﬁ:h&ubmtd on by \Ael ght, and nost
preferably fr 0, { I ned
in the lotion ‘ﬁgf &g‘?gﬂy&%&{{% %’%tseﬁgféflﬁélgflgﬁ? %ﬂ&gé(}gceﬁgrxﬁ%ﬁl@ %Irbtofged I n
U. S. Pat erbe fallowingsstrugteres67 30 i ssued to Dake et al . on Septenber 5, 1978;
4,481,243 issued to Allen on Novenber 6, 1984; 4,513,051 issued to Lavash
on April 23, 1985;R15,525,- 345 issued to Warner et al. on

20 |
@ - 8i-0 -
|
Ry
wherein, R{ and Ry for each siloxane monomeric unit can independently be any alkyl,

25 aryl, alkenyl, alkaryl, aralkyl, cycloalkyl, halogenated hydrocarbon, or other radical. Any
of such radicals can be substituted or unsubstituted. R and R radicals of any particular

monomeric unit may differ from the corresponding functionalities of the next adjoining
monomeric unit.

Additionally, the radicals can be either a straight chain, a branched chain, or have a
30 cyclic structure. The radicals Ry and Ry can, additionally and independently, be other

 silicone functionalities such as, but not limited to siloxanes, polysiloxanes, and poly-
silanes. The radicals Ry and R) can also contain any of a variety of organic func-

tionalities including, for example, alcohol, carboxylic acid, and amine functionalities.
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June 11, W@W 237716, 692 issued to Warner et al. on February 10, 1998;
5,830, 487 1SS 27 21 WO 01/ 28337 PCT/ US00/ 28923 to Kl of t a ReT/us0028m3 :
Novenber 3, 1998; and U. S. Serial No. 09/041,231 filed March 12, 1998, the
di scl osures of which are incorporated herein by reference. Preferred
| otions suitable for this purpose are disclosed in U S. Patent Nos.:
5,059, 282 issued to Anpuiski et al. on Cctober 22, 1991; 5, 164,046 issued

to Ampul ski 5 - 900 - . .
o, 541 Sp ps g s s SRR

995; 5 20
5,814, 188 Méﬁ’é’ﬁgg‘?}‘e’(ﬂ 2‘?8“‘41139% al. on Septenmber 29, 1998; the disclosures
of which are incorporated herein by reference. Lotions preferred for use

with the present i Ryent ip.yl i ncl q@& pol yRi4I oxane based lotions. 10 Types of
pol ysi | oxane materials which are Suitable for use.in the present invention
i ncl ude® pol ymeric, bligorderic, cdpolynerfjc, and other nultiple-nonomeric

sil oxane (@t eRpalSi-OAs-Sigd- her-8i-0,--1 heSit ®sm pol ysi | oxane and silicone are
used i nt erchangeably. Tgey shal |l include all of such polyneric,

ol i gonmeric, copolyneric and ot hed mul ti p|| e- nmononeric siloxane materi al s.
Additionally, the B3l ysiRgxane Rgp bebeRgher a straight 15 chain, a
branched chain or have a cyclic structure. Preferred polysil oxane materials
i ncl ude t hbereiegachRinoRemedical cenindemprdently be apy Cit h€16 ansubstimgedsaliyloarur e:

RL 2010 (doyi lt'adica(?iand RYpis %n@Fstmaﬂlmc alFﬂ%rB?ylfr&lﬁcﬁ??Eefé}a})%PﬁRﬂ |
nononeric ugi an.i ndependé e any a , ryl, al kenyl . alkaryl,
aral kyl, cy P(S%Fﬁ?(@ s mﬁﬂ%&g%‘ﬁgﬁ"é’é Q&H&éd’&?%ﬁwtﬁﬁlﬁﬁ%ﬁmﬂ‘ abhesgiskilleg in the
such radi cat silt sevopmrize thas technitally thereuis siokliffértndecwhethtt, fordxmplepR) @RIR o Of
any particular _nmpnoneri.c unjt iffer fromthe caorrespondi ng

f unct i onal 1stt€%§“b6'i’mfeﬁ‘éaﬂ‘§§<'t ryéﬁl‘jegﬁ%ﬁf mﬁ%%‘r‘?é’rfibcmﬁﬁ i"tb) inBefmers A and pbouthe
radi cal s c20tpmors prioferably bétwety Dtand about, 102, ahd medye grefdrably, bebweehab6utal % 30
cycli et r%&ﬁ%ro t5Jhe radicals Rl and R2 can, additionally and

i ndependently, ) i

L Hhsypranlarb preBRnd it | £ R ey roupe and Koo' &'
substituted or unsubstituted alkyl, aryl, or alkeny! group. Such material shall be generally
described herein as polydimethylsiloxane which has a particular functionality as may be
appropriate in that particular case. Exemplary polydimethylsiloxanes include, for

20  example, polydimethylsiloxane, polydimethylsiloxane having an alkyl hydrocarbon Rjg

radical and polydimethylsiloxane having one or more amino, carboxyl, hydroxyl, ether,
polyether, aldehyde, ketone, amide, ester, thiol and/or other R functionalities including

alkyl and alkenyl analogues of such functionalities. For example, an amino functional
alkyl group as Rjyg could be an amino-functional or an aminoalkylfunctional
25 polydimethylsiloxane. The exemplary listing of these functional- polydimethylsiloxanes
is not meant to thereby exclude others not specifically listed.
A preferred polydimethylsiloxane is CM 849 available from General Electric of
Fairfield, Connecticut. '
Viscosity of polysiloxanes useful for this invention may vary as widely as the
30  viscosity of polysiloxanes in general vary, so long as the polysiloxane is flowable or can
be made to be flowable for application to the tissue paper. This includes, but is not
limited to, viscosity as low as about 25 centistokes to about 20,000,000 centistokes or
even higher. High viscosity polysiloxanes which themselves are resistant to flowing can
be effectively deposited upon the tissue paper webs by such methods as, for example,
35 emulsifying the polysiloxane in surfactant or providing the polysiloxane in solution with
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si | anes. icals RL and R2 can al so contain any of | f

organi c Wunc- 5:t?"qonal ities including, for.exanple, al cohofpa@%@%&gﬁgi c acid,
and am ne functionalities. 22 WO 01! 28337 PCT/ USOQ 28923 Preferred

pol ysi | oxanes include strai ght chain organopol ysil oxane materials of the
following general formula: RLRT RO R4 511 11 (2) RR- Si-0---Si-0
--- -Si-0--- -Si - RSI I I R3R8 aR0 b R6 wherein each RI - R9 radical
Cag i ndepﬁﬁdﬂﬂtdﬂ’a laelventy sgdh as GikRarie Jistedt fior wixemiphik phuposes dfilyar Particadr cal |
and R10 is gan sti;tute - R each
R R mefhols O B RERS RIS dntle Pty Yot A8 i Hrscg TS Wl

Those sklbd:lew in the art wll recognize that technically there is no

di fference wheger, g tibi 1 %e dﬁ?ll@dt Qtlsblﬁc ﬁdﬁ@r%@%ﬁéﬁﬂﬁe%brlﬁg'b%ﬂ

Preferably the rml rati o etwessn 0 and tﬁbégl){% nor e
pr ef er@ibl drigdhtiwes idry ek 3556199 n?&ﬂ%?d aﬂ%? §'L“ Hb?‘&/afﬁmgﬁ 1%
15t ﬁnfl abg\1 9t aﬂd&t a0% K}a%igﬁubﬂhbmsareqia@emeb eFti?HIfl‘a nthellﬁﬁon ls%pli'éd3

met hyl groups and S unsu | r

o keny! g amauet ol abay P aaticasth b woEt ptett Fisud rbkrard. st

pol ydi net pydféerablg>feons abduit Ok % as atioup 28%i yuveightfafithe welhal i ty as may be
appropriate in that particular case. Exenplary polydinethyl sil oxanes

i ncl ude, for 2Theletigni ean glert Yelapplied ywopiunifermby, togle urfaceishof theltisgempapsavi ng
an @ al kyl  Qydr %Csadst;}@p r‘%&ﬂ oh%ﬁﬁ ﬁﬁh" Qnmha/tﬁe aﬁb{wﬂ ﬁé&&%@ﬂdﬁs@ﬁ\dﬁ&ﬂ eRBf O

am no, car box rxy pol ye keton% am de,

ester, thits 10&98/@?‘ ‘@F}’]é’?’e‘l@@ %“t‘]ﬁ%? Pgﬂ?ﬁ P“meés |°ﬁ€F‘E|‘HP Sg’&? poTHons PIthg ey
anal 0gUEs sifadeusi i iteid papet hichetan Haot geeemeTRirclessan: amoions of et ombding ky!

group as R10, coul 0- nct | o an am noal kyl functional 25
pol ydi net IWF?PFB&&W rfa%%n&‘gq%‘?t }l%oﬁ “these functional -

EBLZ?} [ngml;si : Oxa’(ﬁﬁﬁw pr e‘?&fr red pofé}glcmﬁ?%j oxgﬁgﬁﬁsgé %ﬁ’lﬁé%wg?/lg?l <s';1bl e
f r om @Bnedifferifige amonmts o#nd differing eqoenpoeéwn%&f i ‘camous \Jpgpyatiens throughout its

pol ysi | oxapgsubtSsf HherhMivelyiwhete VoS ZoKbsRYy ¢asitiinoso Mtital ot 4B ad Baight by

commonly assigned U.S. Patent Nos. 4,481,423 issued to Allen on November 6, 1984 and
5,814,188 issued to Vinson et al. on September 29, 1998 the disclosures of which are
incorporated herein by reference.

20 | For instance in a two ply tissue structure, a lotion containing an antiviral
composition might be applied to the two outer surfaces of the paper structure while an
antiviral compositioﬁ is applied to the two inner surfaces of the paper structure. Orina
three ply paper structure, the inside ply might contain the lotion while the user side of the
two outside plies contains a skin lotion having an antiviral composition.

25 Additional exarﬁples include adding a lotion not containing any antiviral
composition to the outside plies. The lotion might be an ingredient such as dimethicone
which would transfer to the skin upon wiping to form a protective layer on the skin. Or,
this lotion might transfer another active to the skin such as a sunblock, or skin healing
additive.

30 While this lotion would be applied to the outside plies, the antiviral composition
could be applied on the inside of one or both outside plies to produce the antiviral killing
activity within the tissue. With the antiviral composition on the inside of the tissue, and
the lotion applied to the outside, the antiviral killing activity would most probably be
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30 viscosity of polysiloxanes in general vary, so long as the polysil oxane
i's fl onaM018337an be made to be flowabl e for applicati aergsobBgsi ssue
paper. This includes, but is not Ilimted to, viscosity as | ow as about 25
centi stokes to about 20,000,000 centistokes or even higher. High viscosity
pol ysi | oxanes which thenselves are resistant to flowing can be effectively
deposited upon the tissue paper webs by such nethods as, for exanple, 35

coluti on iR RGP SENE o e HtbbARHE Mo Bbr CIGY TR THES BEABherBHE "
hexane, | pemudations of theapappreacpes-poses only. Particular methods for -

appl yi ng pol ysil oxanes to tissue paper webs are discussed in npre detail
bel ow. The opt TBadetianceandhe enplied do Ahg, tissug paper web @t awy poiphipler ihdas beerer t.he

vvebI has besgthedd Pﬁéﬁ@myfth? Rtiod is'l;ﬂbﬁtﬁe&gh%rl%é ?kﬁegfbbtrlﬁg lge/eh dJéa?_ﬂoﬁtteké}?prtbﬁ _
a ed i n.anpuni o r,om.abou . 019 a % I e
TP sued pa s IOt Catbbs: Auntied 0 e s Bppeab.ahed i Has been hreped Hofua Y apkes 1 om
about 0. 1dgger,obutbpridr t85¢Admderiveg, glet, bdfotehbeing passed (thpagh welendaraslls. The

r ef er abl 50 % - Wei I i on
(F:) an al so g°é{°é‘%p% ?gg%tﬁc?ﬁp ]Eerﬁ t%’glri%?% g;e ? hé]gg}s( ﬁ\pﬁggé%g?&éé\i@hs\ga?@% 6§|E)Sler 10
web. As usediptienteibsingvennd wpionraiarentapld. Useally: ids prefemmed fo apnly therdotignto

di stribut Pls it idWeih@PhhPSuriiPifo 3 paréh 8611 hktEpritth & R per.
For ei(?rrplme%,rhsgo pgoéstlitonslé) t surfacpeérof the‘kﬁssug g%%gioﬁe%pgg’n have

great &Y opmplersipishadpaperprg “"Itﬁ‘{]féon, including portions of the surface

that do not ha y lothon on i.t. An exanpl.e of -uni form application is
wher e the ti sedbe SEPas B8 Pisdheinvection B0 Wbl e Hitbe Baphs BiRpriftia .o
conposi t i thescamipostioncmmto ther tissher papanswebhoobyy igtayurd caating tand cktrusion coating
alternati ' ' t by
conmont y Heited 35 RafB R SRk 0 ok Melioly 3R, Bol o R e et 6
1984 and tavghtiby 188 Patentelo+ $24h.atdnistied dp ApRulsia on: seRtpmber 2h,old96iand

di scl psur grofforstbd Réteidty refefshee.por at ed herein by reference. 20 For instance
in atw ply tissue structure, a lotion containing an antiviral '
conposi tion m ght b&reatig EissuedPaper With Cnmpe nsfof ¢lpesP resen tHn vestis
structure while an antiviral conposition is applied to the two inner
surfaces of thin pgparing tvimweidal &issugy produets acperdmgptoy theapresens rinyantionethe he

i nsi de pl yndRie tcomPBliBom ahd ehd SpticiAl WtidnS(villteher I8 oftidha] MtichNanclhd®® ¢t si de

| i es contal ns skin | oti.an . havi ng. .an, antiwiral. osi tion.
P does notamclude an antiviral compogltlorq) may be apphleg %03 east one surface of a

20 tissue paper web. They may be applied uniformly or discretely to the tissue paper web.
A non-limiting example of discrete addition to the tissue paper web is disclosed in U.S.
5,814,188 issued to Vinson et al. on September 29, 1998, the disclosure of which is
incorporated herein by reference.

The antiviral composition and the optional lotion may be applied in a continuous
25  pattern or discontinuous pattern. Suitable application methods include those disclosed in
U.S. Patent Nos.: 4,481,243 issued to Allen on November 6, 1984; 5,720,966 issued to
Ostendorf on February 24, 1998; and 5,814,188 issued to Vinson et al. on September 29,

1998, the disclosures of which are incorporated herein by reference.

Suitable methods include spraying, dipping, soaking, printing (e.g., flexographic
30 printing), coating (e.g., gravure coating), extrusion, or combinations of these application
techniques, e.g. spraying the composition on a rotating surface, such as a calendar roll,
that then transfers the composition to the surface of the paper web. The composition can
be applied either to one surface of the tissue paper web, or both surfaces.
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25 Addi Wwegmtssgxanpl es include adding a lotion not contappiRo ntiviral
conposition to the outside plies. The lotion m ght be an rngre such as
di met hicone which would transfer to the skin upon wiping to form a
protective layer on the skin. O, this lotion mght transfer another
active to the skin such as a sunbl ock, or skin healing additive. 30 Wile
this lotion would be applied to the outside plies, the antiviral

conposi tion cdbecompositions &f this inventionsratealsp benappliedbearhurifersilydopbees t o

produce t Q@rfé’é@@ Y)Tﬂﬁ‘:'tlslﬁlé ftvahfég weﬁCtAsVdsEa' h%frﬁ"n@nllﬁﬁ'oﬁh'sﬁiéﬁns thhi the laffount,
antiviral it Q I nsid the tissue Elotlong_ﬁpplled

to the oupgqtmo £ distribution, 6164 the qup@nmqaww Q5E Fh %@Feg epapy. dior o4
WO 01/ 283%Zarﬁ’§1y Wb&&&ﬂs?of mersﬁtm@dofc the tisuel papeiwelp bar heve § gxesuee of Risfeer

t han tpe user n surface. are_numer ti,on f these
appr oa he§m°\*ﬂt§ ‘?tkt}ﬁeo?fm&%‘?*?l 198 a\'ﬂ)"g\“&% ROgHqH3 0 fksﬂgﬁﬁg&é& 5‘05 5y oi nt
after it kempbsittion o itr red. Preferably the lotion is applied after the

ti ssue web has been dried. For exanple, 5 the lotion _can be applied to the
tissue paper weén axampleiaf repsuiifem aprlisation ipmhere thentissue shpeture igoRtaissi or
to cal endefy f}ﬂ'g hm@unts bﬁxtiolii?feﬁﬁ NSDnisbsiRMs O Viidls Fohmula@ons’ ﬁirb@%hoﬁh@ts

| otion can |e to t er web after has passed

Such cal orEHF e ALl TSRS pamE gimas Ty A gt 3L At gkt B Uil 1y,
It is1prefmigheNo @,480[248 ikdued toAllzA dnONovdinberits 1084 pag ércopsorated iherdiebpg
unwound fro __a arent roll and prior to being wound up on 10 snaller,

fini shed gr oduct rolls. The lotions of the present invention may be

applied to the RS Ueh RAPSSf %tﬁg%la)@o@osﬂl&? GONBASH tédlﬁ'a]“mgo ahhpanﬁ{'ﬁaque

paper web or by gravure coatin rusjon coati ng avure
L)

coating arrompesition itat ivennlied do Hettifsae istasedypondhe é’éI'OEWc‘Pf ‘&%‘e‘f% e mefalght
by U.S. PabghidNds aéde%ﬂ@ RAssué &8 uqdy {weightbasiss Kihe@imouapoewhier solible b4 and
Compodiy | o spliedin T usstints TR RERAITR 0 RS, PRERHRY PPuL s to
product s auseﬁ)bylwhggm,oaﬁdhnorprpesferably fromrabout).2%lte 15%nby wicight. Therpmoimtiafn and
the optiong g {r&t E&'} Sspfist 'Bﬁrtthlegk%pQPHﬁlﬁB dﬁﬁhﬁﬂd uH'QJr&'&eﬁ: Qéhle@%ﬁ'e&?'gce of

i ncl ude an |V|ro Cconmposi | east. one sur
a 20 ti ssusagivetion afthe virgey Thep @@twwgeﬂ tu:ﬁver m is abpmbﬁ aQrcless, ereferablyt he

tissue papl%ésmﬁbabouﬁsmdlwpidfaﬁbmmhﬁakum screte addition to the
ti ssue paper web is disclosed in U’S.

20

Virucidal Assay Procedure

PROTOCOL SUMMARY

A suspension of high titre Rhinovirus type 14 (hereinafter referred to as “RV-14”)
is inoculated on a disc of tissue paper which has been previously placed in a Buchner
25  funnel filtration device. The tissue is exposed to the virus for one minute. Immediately
following the 1 minute exposure period, the virus aliquot is collected from the tissue by
dispensing elution media onto the surface of the tissue and immediately applying vacuum
suction. The virus aliquot is collected in a sterilized test tube, titered by 10-fold serial
dilution, and assayed for the presence of virus.

30 The appropriate virus controls, cytotoxicity controls, and neutralization controls
are assayed in parallel. Antiviral properties of the tissue product are evaluated and
compared to untreated tissues and a reduction in virus titer determined.
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5, 814, 188@65,1%;0 Vinson et al. on Septenber 29, 1998, the disclosure of
which is 1 ncorporated herein by reference. The antiviral RCH(S0928920n and
the optional lotion may-be applied in a continuous 25 pattern or

di sconti nuous pattern. Suitable application nmethods include those disclosed
in U S. Patent Nos.: 4,481,243 issued to Allen on Novenber 6, 1984,
5,720,966 issued to Ostendorf on February 24, 1998; and 5, 814,188 i ssued
to Vinson CUBTUREMAABRIMIS 29, 1998, the disclosures of which are

i ncorporated herein by reference. Suitable nmethods include spraying,

di ppi ng, sd@&edkn¥iruprinting (e.g., flexographic 30 printing), coating
(e.q. gravure coating), extrusion, or conbinations of these appl I cation

t echni ques, e. g Riipgvitusiype Hosteim}esq is obiainsd foom the dimhericag FypaCaltusuch as a
cal endar rcdduecuédleﬁ'rc@pmdckﬁnsfm(chdaﬁgaemowtm? to the surface of the
0

paper web. The conposition can be applied either one surface of the
ti ssue Baper \I\/ekl,‘he@todk(iﬁﬂ‘mﬁslpfbpﬁe&by Eélldcﬁhg tﬁé@uﬁéﬁ&ﬁﬁtﬂﬂtﬁgﬂﬁﬁmﬁﬁg?* The
conposi ti Ori§ Qf 5 l_§icélgvent T&g nas %IIH un| f or to the
surface(s) SP74H TS A&y @ch means t hat

t he anount cenqmﬁmgaann d'he dupernatint s mmoved and may bmtoradmp G’S-VO ﬂegremmgade over
the surfac h of the
Ginfif u [ udel THR3BGma matafY'is tmmeif%ng@raﬁge RRRR a9;oq ﬁtg) COWOSI ¢

ti ssue paper ve greater or |es i on,
i ncl udi ng &@rmmemab#ppm@n@tﬂhrééegrmeﬁenaw%t have any conposition on it.

An exanpl e of n orm a tjon, i s where t tlssestructure

ot B ot ¢ orthe ameditisban e the Birusis Fogrpeaded b EOVEM g pgdium.
formul at i onﬁtlidadhamlwourhe’ vifus aliquotahay tse sidred i Kuid hitsogel uidilaise of ffime ZOﬂeS
may cont ai t] J tent No.. 4,481

i ssued to ‘1['1%84‘@ tg%ﬁiii @X&h 8&)?{%?6’?& bngtgf 3%aﬁe§ "ﬁd‘ﬁwy prage ?ence
The anpunt testingsthe stiorzlamrusmﬁmd by riorfoldlswalohluumm inoogated namadvuphaate
CONposi t i orimbfmt-nbﬁa 28R (A HOmATFOE kadlgud ﬁob@m;qgs

&e%ﬂﬁ% wat er
sol ubl qérreta | on %,ng}rléﬂ | s added to the“tissue on a dry weignt gagls The

anount 18f WARS L Yp i8St 15 ion applied to the tissue is from about

0.05%to 5(@0 1&)4 1\/vel ght, preferably about 0.1%to 25% by weight, and nore
preferably t 0.2%to 15% by wei ght. The anount of antiviral

conposition on e BAPGLed Y HetehfirdRihdidarettivity 3 HES pfotedrl af1 el G Sbhy ©
(also from ATCC Catalogue No. CRL-1958). The medium used to grow the H1-Hela
cells is E-MEM supplemented with 10% FBS and 1% PSG. E-MEM is Minimum
20  Essential Medium (with Earle's salts, non-essential amino acids and without L-glutamine)
obtained from Life Technology, Inc. Rockville, MD (Gibco BRL catalogue No. 10370-
021); FBS is Fetal Bovine Serum obtained from Life Technology, Inc. Rockville, MD
~ (Gibco BRL catalogue No. 16140-071); and PSG is penicillin-streptamine-glutamine
obtained from Life Technology, Inc. Rockville, MD (Gibco BRL catalogue No. 10378-
25 016).

Cultures are maintained and used as monolayers in growth flasks at 36 - 38
degrees centigrade in a humidified atmosphere of 5 % - 7% CO,.

Test Medium

The test medium is E-MEM supplemented with 10% Bovine Mucin (Sigma

30  Aldrich Cat. No. M-4503) and 1% PSG. E-MEM is Minimum Essential Medium (with
Earle's salts, non-essential amino acids and without L-glutamine) obtained from Life
Technology, Inc. Rockville, MD (Gibco BRL catalogue No. 10370-021); and PSG is
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I.nact i vawioineifzyt he virus. The pH of the antiviral tissu ILs..about 6
or less, preferably 1|ess than about 5, and nost prefera&@ﬁﬁg‘{%’gh§zﬁan about
4. 20 Virucidal Assay Procedure PROTOCOL SUWARY A suspension of high
titre Rhinovirus type 14 (hereinafter referred to as "RV-14") is

I nocul ated on a disc of tissue paper which has been previously placed in a
Buchner 25 funnel filtration device. The tissue is exposed to the virus for
one ni nut epenigilindsteaptanyineghitamineneptained ifrom nife Teghunlogyw Iner Rodkvillae MPr us
al i quot i s(Gkd BRIScht{IopB N 0B7S-D16). by di spensing elution nmedia onto the
surface of the tissue and i mmedi atel’y appl yi ng vacuum suction. The virus
al i quot i sEbflondédial in a sterilized test tube, titered by 10-fold serial
dilution, and assayed for the presence of virus. 30 The appropriate

vi rus' control s, Thytebitipn metiz is dB-MBMs withnt%nBSGr aEiMEM ¢ Miaiinira!| Essemtif
assayedsin cal | &L Yqta r L 1q f & | ssue Pproduct are .
eval ua'(tj%d Igg%;lﬁ}é (g‘%ﬂépéﬁgk ég’ﬂlléjsﬁi’l (r”g'g%g tl{liagﬂziﬂ gmgggncsaw’;tgglﬁtcl?-lggﬂarpwespﬁa@egi ter
det er ni ned fropsLif®Techmdon7 IncRadkaiie 2BUY §Gibco BRIREateloRERI NG, 3 0370OR 1 )iand s

Rhi novi rusp ficBlihal " ' r ] | . Ur e
Col |l ection Bfgpi@ ,1&112%5%%@?%\%?%2?%%3&@%g@zlgfﬁ:blggﬁlhfé}fﬂig%ﬂwr us
is prepare ;{ d FatglogurNg HEht culture fluid from75%- 100%
infected culture cells. The cells are disrupted and cell debris renoved by
centrifugation. The supernatant is renoved and nay be stored at < -70

degreefocegﬁéfﬁége until use. The supernatant is thawed (if frozen) and
centrifuged a 0,000 RPM for 30 - 60 mnutes at approxi nmately 4 degrees
jn

centigrade 1 o 1 noved and the virus is re-suspended in E-MEM
test nedi u%éb ut ﬁggggg%%%@he virus aliquot may be stored in liquid

1 ogen unti || SgRS of e BAASARIRE S BRcda A i35 s ELILARE Shed,
until use e assay. J.nmedi ate r.ior ,

UTtered: by THE-tRarel GNP 150 doABRY ATEVFHOETTRRSGRPS Pvt ikped ih by dest ando
H1- HeLa cekytotoxidityocértroh phfshetent aCoguel tissue Bes1@hith d® ndetcontaim antivieal

I nput 455 %bﬁlﬂgsiﬁéﬁseﬁrelﬁ&ﬂdé(ﬁf&ﬁﬁe &)8?1‘1% virus control. The control disc is from the

same lot of paper used to prepare the antiviral tissue paper.

Preparation of the Buchner Funnel Filtration Device

Using sterile technique, a pre-weighed disc of tissue paper of varying plies

(depending on the tissue product tested) treated with virucide is placed in the bottom

20 portion of each of two Buchner funnels. These will be used for one test replicate and one

cytotoxicity control replicate. A disc of pre-weighed untreated tissue will be placed in

one 56 millimeter Buchner funnel (Model No. 60240, available from Coors of Golden,
Colorado) for use as the positive control.

Using sterile technique, a sterile test tube is inserted into a 250 milliliter filter

25 flask so that the top of the tube rests against the neck of the flask. A rubber stopper is

secured onto the outlet stem of the Buchner funnel. The funnel device is placed tightly

into the opening of the filtration flask. The outlet stem of the Buchner funnel device is

placed tightly into the opening of the filtration flask. The outlet stem of the Buchner

funnel is lined up with the opening of the test tube to ensure that anything eluted from the

30 Buchner funnel will be collected in the test tube. One end of a vacuum pump hose is
connected to the side arm of the flask.

Treatment With Virus Suspension

28



Cel | Cul tW(F@/zE%‘? cells used to determne virucidal activity in this
procedure ar “HeLa cells (also from ATCC Cat al ogue No.PCTRISON/2823. The
medi um used to grow the Hl-HeLa <cells is E-MEM suppl enented with 10% FBS
and 1% PSG E-MEMis M ninmum 20 Essential Medium (with Earle's salts,
non-essential amno acids and without L-glutam ne). obtained fromlLife
Technol ogy, Inc. Rockville, MD (G bco BRL catal ogue No. 10370- 021); FBS is

Fetal Bovine SerAmulifoni(SG0inficrotitels)fof st@khvifusa@¥pended in BOWIEW shpled{bhted

G bco BRL _gat : 16140-0Q71)+ PSGis, , o
E)eni giol i n-vgl rg‘?)%gﬁrlngvﬁggaf 'ﬁc?%ﬁgﬁg'a %@f@ﬁﬁ%’t&sﬁf’%ﬁ'ﬁ@é a?@c%&%ﬁs dispensed
Rockvi | | e, divectyCritodh@renteraofathe dreateidissu0disd usdig @ taljbrated Ipipettes  The virus

. t . d . . . N :
Cont i or nde “PaeoLip Bl BIOMBVBE B 16F bl bAAG S Biflye dbroom WnpdollrtRRa
redi um bs. EIERIE ?}Flé(r@ﬁl.eé'&d\ﬁr% theyYissug hyrdispemeing X milijliters of clutionimedicat .

No. M 4503)onenthe KinfePeegibn MEVAE dishuBingluncAsnaes ipiﬁenk/%atimxﬁe@iétayeagﬁﬁi@ns.

salts, non-essenti ?I amno-acids and without L-glutam ne) obtaln
Life TechNBf*BRSUPAR. Rockville, MD (G bco BRL catal ogue No. 10370-021);

obtal ned 1rom LiDe REMMESfeiy s pRteE T R @Ryt Bapl SRIPEAF Rkl N0

10378- 016) reledsatany ryolsesi eaughtinctha tcapitlariesiofthe BuehidEMumel h TheocBB&tedvivM i s

M ni nmugpy Es | eedvieh. i ' i< ' ' i.ds
and w ??,ou?ﬁgﬁ%?'hﬁﬁw *% ggﬁﬂ‘éﬁf’ﬁf‘i&h‘%ﬁgﬁ) "%qé‘sﬁ aap a8 o
(G bco BRL 18-fp | S§Eakdifgiong dnlgb 2)7 tiopguedia) and assayed for the presence of -
peni ci | | i nviris. ePlictidsieisgembedd fiem ks Bictmer ﬁﬂhﬁéﬁahﬂfaﬁin'ﬂﬁﬁhl\%ﬂ{ RG¥oordédlc. .
Rockville, MD (G bco BRL catal ogue No. 10378-016). 10 THOD Preparation
of Tissue Product Sanples of the tissue product to be tested are cut into
56 + 0.5 mmcircular discs. The treated tissue discs containing antiviral
conposi t i odseas pf Mivus &7ontrol ¢P

ment|o s&conirol (Hositive Sionfipld cyt ot oxicity control paraneters.
Control tissue discs which do not contain antiviral

15 An ahquot (500 microliters) of stock virus suspended in E-MEM supplemented .
with 10% FBS and 1% PSG is dispensed directly onto the center of the un-treated
(control) tissue disc using a calibrated pipettor. The virus aliquot is allowed to contact the
tissue for exactly one (1) minute at room temperature and then immediately collected
from the tissue by dispensing 3 milliliters of E-MEM onto the center region of the disc

20  using a calibrated pipette and immediately applying vacuum suction.

The vacuum suction is applied for 15'scconds while lightly rocking the flask to
release any volume caught in the capillaries of the Buchner funnel. The collected virus
aliquot is titered as described above. The average virus control titer will be used as a
baseline to compare the log reduction of each test parameter following exposure to the . |

25 products. The tissue is removed from the Buchner funnel and a final weight is recorded.

Infectivity Results

Quantitation of the viral activity of the various filtrates and stock virus is

performed by inoculation of each dilution into the appropriate cell cultures in .
quadruplicate. The end point of a virucidal test for a given tissue is that dilution of virus

30  which infects or is calculated to infect only one of two inoculation wells. This number is
defined as the tissue culture infectivity dose or TCIDso. The results of the virucidal
efficacy of a given tissue are given as the “log difference” or percent reduction between

29



15 conpowigddiRessyare i ncluded for the positive virus cont rp<lET ;&%F&)gntrol
disc is fromthe sane |ot of paper used to prepare the antivira i ssue

paper. Preparation of the Buchner Funnel Filtration Device Using sterile
techni que, a pre-weighed disc of tissue paper of varying plies (depending
on the tissue product tested) treated with virucide is placed in the bottom
20 portion of each of two Buchner funnels. These will be used for one test
repl i cat e thengommenclpg plothecTEIDww oieswlh (of (the | treatedesamplejand b FEHsafgthed
unt r eat ed yhirgfeEsampgié. be placed in one 56 millineter Buchner funnel (Mdel
No. 60240, avail abl’'e from Coors of Golden, Colorado) for use as the
posi tive qhetvificidalefficicstofr a IseampRCciay diecderivedt foml thet ‘46§ diffrenée® inngher t ed
into a 25% tin'l.liliter_filter 25 flask so that the top of the tube rests
agai nst t ARIVERE MR e £ ask. A rubber stopper is secured onto the outl et
stem of the Buchner fun . LG dxS_ Geghtightly into the
openi né of the filtrati ggir??g;sl%éi%ﬁnﬁg%ﬁg@q %#/ﬁ[ Eﬁeb Buchner funnel _
device is pla tightly into the opening of the filtration flask. The
outl et stem of the Buchner funnel is lined up with the opening of the test
tube to ensure A hatCIpRytunitseh SirbineRe tnittemddasedsayiéner funnel will be
collected in the test tube. e end of a vacuum punp hose is connected to
t he si.de arm ofB £TECIDsA@kits/ Tl phromed tr¥titéditisdue sanF@espensi on 28 WO 01/ 28337
PCT/ US00/ 28923 An aliquot (500 microliters) of stock virus suspended in
E- MEM suppl enented w th 10% Bovine Micin (Sigma Aldrich Cat. No. M 4503)
and 1% PSG is dispensed directly onto the center of the treated tissue
discs10sing : a calibrated pipetter. The virus aliquot is allowed to
contact the tissue for exactly one (1) mnute at roomtenperature and 5
then imedi ately collected fromthe tissue by dispensing 3 mlliliters of
elution nedia onto the center region of the disc using a calibrated
pi pette and i medi ately applying vacuum suction. The vacuum suction is
applied f 15.:s ile lightly rocking the flask to release any
vol ume ca%ﬁnﬂl%egﬁgﬁﬁg%?l | ari es of the Buchner funnel. The collected virus
10 aliquot, L : t tube (10" dilution) is thoroughly m xed using a
vort ex nix‘%lr—{‘m}:ilaﬁletgr@g by 10-fold serial dilutions (0.3 mM + 2.7 nm Elution
medi a)1gandg asgRyglEs/fPr the presence of virus. The tissue is renoved from
t he Buchner funnel and a final weight is recorded.

Viral efficacy = (10 - 10%)/10° * 100 = 99.99%

The procedure outlined above conforms to standard microbiological assay
techniques and yields reliable and reproducible results within the limits of variability
associated with such biological experiments.

20
Measurement of Tissue Panel Softness
Ideally, prior to sofiness testing, the paper samples to be tested should be
conditioned according to Tappi Method #T4020M-88. Here, samples are preconditioned
for 24 hours at a relative humidity level of 10% to 35% and within a temperature range of
25 22°C to 40°C. After this preconditioning step, samples should be conditioned for 24
hours at a relative humidity of 48% to 52% and within a temperature range of 22°C to
24°C.
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Tr eat ment rus Control (Positive Control) 15 An aliquot (500

m croli teWg))mGFs gt ock virus suspended i n E- MEM suppl enent #ET/IS00/28910% FBS
and 1% PSG i s dispensed directly onto the center of the un-treated
(control) tissue disc using a calibrated pipettor. The virus aliquot is
allowed to contact the tissue for exactly one (1) mnute at room
tenperature and then imediately collected. fromthe tissue by dispensing

3mlliliters OideE}IWEMeoéﬁfﬁxe§§" axfeqertés% rBLRNtRE JIAR dithf t1R0cHFIngd of a
calibrated pipette and |mTe iately app %I ng. vacuum suction. The vacuum

suction. i songiagt teseperagire pnd dJupidibisrogn. | 1€ this ismot ieasxb&q( aH gamnlss,fineluding the
ol Fast o "YortR4SBo1d Urichle bR A oRlefitt Blocklle SRHERARL unnel - The

col l ected virus I's titered as descr average Vvirus
control titer rethe reduct i of
each test par arre%er F @%lgéegfgng%%eh{b%"ﬁ S%Q 8u%tfg'.ng‘f’ F iR S

renoved f r desctibed Buc HMmudlu oine ISeasotly aTésting| Meﬂm@ht A8§I‘Me E¢lald . Techdit#ict i vi

Results Quantitati ir act|vi of the variou |Itrates and
Stook vi ruboticai 354 it B Ariics ShriStbar Tasies pish Masarsls 1468 and
appropri at g ﬁeéﬂpoﬁt&d HE® by referéast. UBbAAAL §s emﬁateald;yp&bjscu@é fte%ux w&gda'

test for a given tissue is_that dilution of virus 30 wh ects or

cal cul at edwhd is gefered emassa BaiedoPiffergnce Jestu| e methof bmploysrlaussandmmtemal
defined as.¢f r r s, of
the viruci ga tlIHg e (‘t:’égxg?'i{ls#li" For t\géetﬁgglb\s%ft}’éd g?%?eslgvtg-r%c;as ?ﬁ% J@ﬁ esglgégf #ugpence"
or pertknt thlataﬂha(subjoct daanomseq the&nm[asmdmeﬁbjaﬁiﬁ téﬁﬁﬁé&&ﬁﬂﬁ)osmma:m | og

of the TC D5Q r.esult of th t he unt reat ed
sanpl e. Th& {hebgsis ¢ célllq’? ear°§ E&lﬁeﬁ“é@ ﬁ‘gﬁ\‘}‘e‘ﬁh r‘?)Fﬁ TrRd 01354

di fferencepaﬂepswteulﬁqmmw ng manner 5 Virucidal Efficacy (in percent)= (A
- B)/A* 100 Were: A = TCD50 (units/m) fromthe untreated tissue sanple

CB:aI_ T|C| PSO (uni V\ﬁfh‘?‘e%pe’;:f &@oﬁﬁ@ssttésﬁﬁg e6lobthimTHE sSTRHERS @ata ﬂéfioﬁéé‘ﬂ&’eﬁi in PSU,
cul ati on: unit
a number of sofiness panel tests are performed. In each test ten practiced softness judges

15  are asked to rate the relative softness of six sets of paired samples. The pairs of samples
are judged one pair at a time by each judge: one sample of each pair being designated X

and the other Y. Briefly, each X sample is graded against its paired Y sample as follows:

- 1. a grade of plus one is given if X is judged to be a little softer than Y, and a

grade of minus one is given if Y is judged to may be a little softer than X;

20 2. a grade of plus two is given if X is judged to be a little softer than Y, and
a grade of minus two is given if Y is judged to surely be a little softer
than X;

3. a grade of plus three is given to X if it is judged to be a lot softer than Y,
and a grade of minus three is given if Y is judged to be a lot softer than X;
25 and, lastly:

4. a grade of plus four is given to X if it is judged to be a whole lot softer
than Y, and a grade of minus 4 is given if Y is judged to be a whole lot
softer than X.

The grades are averaged and the resultant value is in units of PSU. The

30 resulting data are considered the results of one panel test. If more than one sample pair is
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15 B =103vopissg3ss Viral efficacy = (106 - 102)/106 * 100_= g 99% The
procedure outlined above conforns to standard m crobi ol og?’S& 21%%83?

techni ques and yields reliable and reproducible results within the limts
of variability associated with such biol ogical experinents. 20 Measurenent
of Tissue Panel Softness Ideally, prior to softness testing, the paper
sanples to bge t st{]ed houl. d be conditioned according to Tappi Method
#T4020M saﬁvaﬁﬁﬁg, “s’hﬂfﬁﬂé@la}’%l“pﬁfé rdergd ageordipg totheir@mades by paired| at i ve

h 3 21 di ]'Ey | statisticalfand98ist Thak thewadk v shifted wp bledm{hﬂt\}lﬂ&bd’saaﬂﬁlaeﬁfto 5,%42 fC to2
40C. After | r l,tl.oni ng st.e sa ) ou e copdjtlone or 24
hours at aze?‘g?gp&?gj%ﬁg%h&‘fhﬁyeﬁ% %?ﬁglog‘g&é};&ﬁwqrﬁ-l S%Sti‘éﬁﬁir'g}l*%?@e? ange
of 22C to samples then have Pplus28 3dRUPEGhdsSBaAleRBMRRd bydheit tefativelpeadeaftitess panel
testing s .+ i [ const ant fenperagt.ure and
i o £y gt Paae poRas dikd TG0 of Biadt oo S ERRY ind i ehred i
control s, SyRbthagakous B2 RS eeprepsntsiasignifieant difference dn subjentivelyepecaeintidt i ons.
Soft ness tgeghésdg IS performed as a paired conparison in a formsimlar to
that 5 described in "Manual on Sensory Testing Methods", ASTM Speci al
Techni cal Publication 434, published by the Arerican Society For Testing
and Materials 1968 and is incorporated herein by reference. Softness is
eval uated by subjective testing usi rBXAMPAIES s referred to as a Paired
Difference Test. The nmethod enpl oys a standard external to the test

mat er i1l iExample LFor tactile per cei ved softness, two sanples are presented
such 10 that the subjhect cannot see the sanples, and the subject is

required to chokble bheloyrindicates theviryridal sficacy of vigucidal dissuss mrastesaccdiding

EIGDZ llJJI) t \(3\]; ttﬁ lke lpﬁé.séxzti itﬁvérﬁibﬂ t B4thi 6F thtﬁashnip‘f‘e ' sr@%rt@r;{r&ﬂxcé@ v?’asslto{D @ﬂﬂs{ijéfgf‘ fhelni t
. respect to.softness.testi in the. sqftness data .
reported hé 81‘%‘)??{“%&1‘“ 3“%33&) ngfs@eg?t{ ﬂ’@g’s°€%{ﬁ%¢u QUG fibroys subsirate, afrisy. | n
each test cosmgnipatsed dul Buffs? nedancedi fatra Sifenptte tissukechibbigate aharkéte byekat i ve
sof t nggs ' | T ' . are | ed one
985 Qhst@irgsSighee. ﬁlfhe ASlsubRHRES %feée E}&np@oﬁbﬁ%&f m?cggﬁﬁgﬁr o@gﬁ‘é#{g?"’g{? v

pair at a'ti|ne yeaC_Jq%e: one sanp each pal I Dé

and the otSiouy) angrthe virycidalsfficacy svaspested accgrding-io theNimeidal Assap Proceduie

sanpl e as desérd@Vbove. Preparation of the virucidal composition and each of the samples is
outlined below:

Tissue Sample 1

20 The virucidal composition for this sample was aqueous aluminum sulfate (iron

 free, approximately 48.8% (wt/wt) Alx(SO4);) available from Holland Company,

Incorporated of Adams, MA). The solution was then further heated to 120 degrees

Fahrenheit and extruded onto the fabric side of 1-ply of a cellulosic fibrous substrate as is

commonly used in_Puffs® Advanced Extra Strength tissue substrate. The addition rate of

25  the virucidal composition was controlled to produce approximately a 10% by weight add-
on of Al,(SQ); to dry tissue.

Tissue Sample 2

The virucidal composition for this sample was aqueous aluminum sulfate (iron
free, approximately 48.8% (wt/wt) Al(SO4)3) available from Holland Company, Inc.,
30 Adams, MA). The solution was then further heated to 120 degrees Fahrenheit and

extruded onto the fabric side of 1-ply of a cellulosic fibrous substrate as is commonly
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1. a grad%ws){%&é#s one is given if Xis judged to be a little softer than
Y, and a gra mnus one is given if Y is judged to nmayPGRAUSN028%0S | e
softer than X; 20 2. a grade of plus two is given if X is judged to be a
little softer than Y, and a grade of mnus two is given if Y is judged to
surely be a little softer than X; 3. a grade of plus three is given to X
If it is judged to be a |ot softer than Y, and a grade of mnus three is
given if Y iSed ®0 mjgnﬁ? I 0,0 X a I ly: 4. rade
of plus fourugfés%giqﬁlg% t% | dI‘EExtrlﬁ?t}—eS: ge?es?lgﬁlgs%é\?\hg?%e Iagéﬁlg%fr feérOfa an
Y, and a gr aitmcidhl compositibni wasycontrolled torprogluge algproxitmatdby a 5%ibe | veeiptataddsonf t er
t han X Thelﬂ?rq;g B2t EadueLa ed and the resultant value is in units of PSU.
The 30 res®tt S W2 fRIN U nsi dered the results of one panel test. |f

nore than one sanple pair is 31 1117. 01/ 28337 PCT/ USOQ 28923
eval uated then all sanple pairs arelfléﬂﬁv%?@é‘?gd according to their grades

by paire stati ignipcal %iil ysSi s., ,Thg{;, the rank is shifted up or down in
val ue as®requi r edBEIIcifel sOmpesitionotay this) Sampie, Wk dgwueons afumiahm wilfate Gresen
to be the zgfp- ; R%Ros hedhn I IS
val ues as dg{eg’r ngﬁlﬁ%sa? %gickr/ -rfg,?g?)lt 522(%942%?5” a\?\nﬁttﬂ% 5 rgg%gdgta ?%nﬁlgm&"
zer o- base stAddatsy MANhelheusdetionofvap denl furthet hepted ftor i20ddegmeesabaiwenheil dng

et vy 880 G B BRI LR 0GR SROS B ref b BBl
viruci dal effdd af Pubh® VAdvaatsR Exirh SiHASHTBERe a6aFAE NOThd 9ddii6n RAERSG N the
I nvention. Each of the sanples vverﬁqxgroduced via slot extrusion of the

viruci daP coipeidal sampasitios wascconiipled tosprgduest approjiimaisly a 2¥eby weight @dd-obr ous

substrate asgi .Msed in Puffs(r) Advanced Extra Strength tissue
substrate né?ég(seggg?{pﬁéls%’i nst ant assignee. The treated substrates were

then combined into a 2-ply product (ﬂ%;u%Saﬁqi 4 out) and the virucidal
ef ficacy was tested according to the Vitucidal Assay Procedure describe
above. Preparat| e Oi/ir&c?c?al Viccgnlfgcisx xaoln ¢SRS is;[ain%i]e %‘a% fr Q t%]; I}egt?ngs %q éo%% 's
aluminum sulfate (iron free, approximately 48.8% (wt/wt) Alx(SOy);) available from
15 Holland Company, Inc., Adams, MA) to 120 degrees Fahrenheit and thereafter
combining Tomadol 25-12 (from Tomah Products Inc., Reserve, LA, USA) with a shaft
mixer to produce a 48% by weight Aluminum sulfate and 0.5% by weight Tomadol 25-
12 solution. The solution was then extruded onto the fabric side of 1-ply of a cellulosic
fibrous substrate as is commonly used in Puffs® Advanced Extra Strength tissue
20 substrate. The addition rate of the virucidal composition was controlled to produce
approximatély a 10% by weight add-on of aluminum sulfate and 0.1% by weight add-on

of Tomadol 25-12 to dry tissue.
Tissue Sample 5

The virucidal composition for Tissue Sample 5 was made according to the same
25  procedure utilized for Tissue Sample 4. The only difference was in the add-on level for
Tissue Sample 5 whereby the virucidal composition was controlled to produce
approximately a 5% by weight add-on of aluminum sulfate and 0.05% by weight add-on

of Tomadol 25-12 to dry tissue.
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outl i nedwlbqhs¥esy Ti ssue Sanple 1 20 The virucidal conposi Pi&r’lfg“%?&gi S
sanpl e was aqueous alum numsulfate (iron free, approxinmtely . 8%

(wvt/w) Al2(SOU4)3) available from Hol |l and Conpany, |ncorporated of Adans,
MA). The solution was then further heated to 120 degrees Fahrenheit and
extruded onto the fabric side of 1-ply of a cellulosic fibrous substrate as
is comonly used in Puffs(r) Advanced Extra Strength tissue substrate. The
addition rate of 25 the virucidal diyeSrEPl6 was controlled to produce
approximately a 10% by wei ght add- on of A12(SQ4)3 to dry tissue. Tissue
Sanpl e 2 The vi The vitatidadmepposition forf BissuehBamplafpwes made aepoeding te thersamem

sulfate (iron_.free. appraxi [ =ty / al | rom
Hol | and Co?ﬁ?ﬁ <§)1,re Pﬁg?e% Bé%iﬁ?ﬁ?,“gﬁg. %ém&o%%ﬂe%%&%ﬁtﬁéﬁ q%‘r]tl%‘geb ??*leat ed
tOI I12|0 degT?ﬁg& &h{ﬁﬂgﬁiiWh&Blﬁy aké rﬂﬁ&ﬂdﬂnlbmnpd;?i({/r%bgdslc ggﬁwkﬂledlé_t[&-;goﬂuctzﬁé 923
cellulosic fibrous substrate_as i.s co nly PCTI U

used i pumwl;naxa:oaﬁ?/ehy g a@?ﬁer@gﬂmmmﬁw@gé%ﬁ byiresigiaddiaay,
rate of th i ihdal LLion was controlled to produce approxi mately
a 5% by m?@ﬁ%{méﬂ’g?gﬂztgﬁﬁ%%mn to dry tissue. Tissue Sanple 3 5 The

viruci dal conposition for this sarrpfigsdmng,qy¢ous_ al um num sul fate (iron
free, approximately 48.8% (w/wt) Al2(SO4)3) available from Hol | and

CCiIorrpany, FI nc., hTﬁ?&ﬁ‘Bcngb{anHﬁgﬁ ﬁir;ihis?ﬁlnp?%dshﬂiﬂefbyrﬁehﬁﬁg Bi@fiﬂﬁﬁgvh&r #20
egrees Fa e extruded gnto the fabpic.s of 1- of a
celgl ul osi cﬁ‘?g‘?%ﬁ%g @E‘B@PF%?%AJ Sreflgerc%’mlﬁlp§ m §¥8H° Fﬁl?%ﬁ}lfétfﬁxéﬂﬁvanced
Ext ra B r efifellintkrodt) Pads)Kenhaky) withe shaftiintixerro peidecod SYdy weight Cuprialal
iti t . i | 9 i dd-
o A 2( Sonp RS afEbbG Botufih. ! ProLRAGRioARRS T  Blflaka Bnig I SHof A OF
this sanpl Bnefs ceHulesisyfiteussubgiraigarels gemmenlinsed nindiwtis a AdvancegExtrace
appr oxi mat 'Strb!rlx\%ﬁ 11990e (SWbdtidte. The{ddfbhIhteddf #hd vARlcRdal &&H?os%‘fbﬂ"ﬂhsi éstirofled ANy,

Inc., Ad to 120 Fahr enhei t dth t mbi ni Tomadol
LS o om0 A T U R R
15 Tissue Sample 8

The virucidal composition for Tissue Sample 8 was made according to the same
procedure utilized for Tissue Sample 7. The only difference was in the add-on level for
Tissue Sample 7 whereby the virucidal composition was controlled to produce
approximately a 0.35% by weight add-on of cupric sulfate on dry tissue.

20 Tissue Sample 9

The virucidal composition for Tissue Sample 9 was made according to the same
procedure utilized for Tissue Sample 7. The only difference was in the add-on level for
Tissue Sample 7 whereby the virucidal composition was controlled to produce -
approximately a 0.15% by weight add-on of cupric sulfate on dry tissue.

25 The data from Table 1 show that tissue treated with Aluminum Sulfate alone or
with surfactant and Cupric Sulfate alone, were highly virucidal against rhinovirus 14.

30
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m xer to @B%Té&? a 48% by wei ght Al um num sul fate and 0. 5% by wei ght

Tomadol blution. The solution was then extruded oREBUSHSOZDY i C
side of 1-ply of a cellulosic fibrous substrate as is comonly used in
Puffs(r) Advanced Extra Strength tissue 20 substrate. The addition rate of
the virucidal conmposition was controlled to produce approximately a 10% by
wei ght add-on of al um num sul fate and 0. 1% by wei ght add-on of Tonadol
25-12 to dry tissue. Tissue Sanple 5 The virucidal conposition for Tissue
Sanmpl e 5 was nmade according to the same 25 procedure utilized for Tissue
Sample 4. The only difference was in thghlgqdd-on level for Tissue Sanple 5
wher eby the virucidal conposition was controlled to produce approxinmately
a 5% by wei ght adrkcidal efficatyiof teeatedsfatihbtisuesubathsORBbyinwei 4{Bxposiee e 10f
Tornado! 25-12 to dry tissue. 33 WO 0]&@%@ 7 PCTIUSOQO 28923 Ti ssue Sanpl e
6 The virucidal conposition for Tissue | e 6 was_nade according to the
same progedure u |I|z Ti sspe a4. |[The only d|fference was in

t he add-ofh | evel flo ﬁgufsﬁcfeal Sanp| e gﬁgi}e"g‘seby t he viruci fal conposition was
controllegl to proclucecﬁmagﬁp‘u@m ma er a 2% by vvel ght add} on of al um num
sul f at e afrd—6-62%t wcu Formad 25=1t2—tojdry -ti ssue. Tissue
Sanpl e 7 rrﬁacamnlm ﬁ 635040 dem%l%cmpVUumd@l npde by heati ng
distilledjwatg, t¢ 120 delgr ees Fphrenheit and thereaftel conbining in
Cupric Su fate Pent ahydratle 10 (Mallinckrodt, {P&fficacy@ent ucky) with a shaft
m xer to prod b%b rght Qupric. sSultaye g\gébegys 50l ution. The
conposi ti pn S t%en é)&ruded"‘onto t he Tabric|si -lply of a
cellulosig f rou uf trate as 1 comonly uge d @55””5“) Advanced Extra
Strength i ssfie s bst The additionTate f i rufpi dal conposition

was contrplle 3 prfguce approxj mately a 0. 7% béngl ght add-on of cupric

sul fate op dry tis$suei-®15 |Ti ssue [Sanple 8 Thelvir conposi'tion for
Ti ssue Sa Ie48 was ngge ccording to 6B§ sang ggg dure utilized for
Ti ssue Safple’7. The Ghly [difference was in the a | pvel for Tissue
Sanpl e 7 phergby {he wirucidal. coln‘p05|6.b9n vvafs cogiwl l ed to produce

6 2.6 0.026 97.81
7 0.61 90.56
8 0.31 68.38
9 — | 015 64.16

5 " Figures are in approximate % chemical addition on air dry tissue.

Example 2

Table 2 below indicates the virucidal efficacy of virucidal tissues made according

to the present invention. Each of the samples were produced via slot extrusion of the

10  virucidal composition onto the fabric side of 1-ply of a cellulosic fibrous substrate as is

commonly used in Puffs® Advanced Extra Strength tissue substrate. The treated

substrates were then combined into a 2-ply product (wire side out) and the virucidal

efficacy was tested according to the Virucidal Assay Procedure describe above.
Preparation of the virucidal composition and each of the samples is outlined below:

15
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appr oxi %5 @l2gs® 0. 35% by wei ght add-on of cupric sulfat ePﬁg,ngw;szisssue. 20
Ti ssue Sanple 9 The virucidal conposition for Tissue Sanple was ‘made

according to the sane procedure utilized for Tissue Sanple 7. The only
difference was in the add-on level for Tissue Sanple 7 whereby the

viruci dal conposition was controlled to produce approximately a 0.15% by
wei ght add-on of cupric sulfate on dry tissue. 25 The data from Tabl e |
show that tissue treated with Al um num Sul fate alone or wth surfactant
and Cupric Sulfate alone, were highly virucidal against rhinovirus 14. 30
34 WO 01/ 28337 PCTNS00/ 28923 Tabl dissugiSempledhl ef fi cacy of treated facial
ti ssues agai nst Rhinovirus 14 (Exposure tinme 1. mnute) Virucidal

Addi ti ves" Conpsivitugisal camposiion f?mzl(lssmpﬂe@rps@lmnrmmlfazﬂsmMmelua“hqal

No. Efficagy .9 iao o - o > A - 5 Ao -
87, 04 4 Ugodit odhpbicd wys prchated BY pofbinie 7310 grimy bt Wugolyopflgdim "
--- 0.51 -suMatoO(ifwh fi8e,- approxifihtely -4868636nt/9t)- AL (S04} available. fionb Hollahdur es
are in apptoxi mate % chem addi tion on gir dr ' e anpl e 2. Tabl e
2 bel ow | %W@sﬁ?hg%u%&?ﬂ‘g?%%msﬁ g}}"i’eﬁ‘ﬁlégﬁ %}‘1 y§8§§°ﬁ@ﬁ§t°"k§_
accor di ng 51490 'R Mb&ELRIGirbIe Uo. Tincikasl) OH) el SREPiRnd WIBmMARUTRE Vi a
sl ot extrusion of the 10 virucidal conposition onto the fabric side of

1-ply of dlaskpndicersenss wetsrtbemplocskundst appreximately 30 inches Hg vacuum, heated to
55 degrees Centigrade, and continually stirred via magnetic stir bar for 2 hours.

10 After 2 hours, the temperature of the mixture was increased to 70 degrees
Centigrade and allowed to mix, under vacuum, for another 2 1/2 hours. A cold trap was
placed between the ﬂask and vacuum pump by attaching a 1 liter round bottom flask in
an ice bath which collected a majority of water flashed off of the mixture. Depending on
batch variation, an average of 1864 grams of water were collected resulting in a solution

16  concentration of approximately 31.4% aluminum sulfate in glycerol.

The resulting virucidal solution was then transferred to a hot melt glue pumping
system, heated to 200 degrees Fahrenheit, and extruded onto the fabric side of 1-ply of a
cellulosic fibrous substrate as is commonly used in Puffs® Advanced Extra Strength
tissue substrate. The addition rate of the virucidal composition was controlled to produce

20  approximately a 10% by weight add-on of Alx(SO4); to dry tissue.
Tissue Sample 2

The virucidal composition for Tissue Sample 2 was made according to the same
procedure utilized for Tissue Sample 1. The only difference was in the add-on level for
Tissue Sample 2 whereby the virucidal composition was controlled to produce

25  approximately a 5% by weight add-on of Alx(SO,); to dry tissue.
Tissue Sample 3

The virucidal composition for Tissue Sample 3 was made according to the same

procedure utilized for Tissue Sample 1. The only difference was in the add-on level for
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comonl y g@gﬂ Hz; Puffs' Advanced Extra Strength tissue substrate. The
treated /%7 es were then conbined into a 2-ply produ®€T{UsPY28923 de out) °
and the virucidal efficacy was tested according to the Virucidal Assay
Procedure descri be above. Preparation of the virucidal conposition and
each of the sanples is outlined below 15 35 WD 01/28337 PCTI USOQO 28923

Ti ssue Sanple 1 The virucidal conposition for this sanple was al um num

sul fate in aghiyser ShmplEhg whickdbsy @a;-J v@mmersldotr@asMﬁ Wae RRANBGIEY t6OPINdGENT
3810 grans of aqueous al um num sulfate (iron free, approxi mtely 48.8%
(Wt /W) Al2(EBPrPximatgly-s 2%&Yé"tlslé$rﬁdrlm0£ﬁéz gy tissee.  Adans, MA) - and
4000 grans of glycerol (99.77% USP Kosher Stock# 51430, The Procter &
Gamble Co., CGincinnati, OH in a 12 FisseaSampled bottom flask. The flask
and contents were_ then placed under approximtely 30 inches H? vacuum
heated to 55 denglrEemmmdalr gempesitiem dor ¢iis | sample ywast aluminimy i chlonabydratecinst i r

ner casel { @IS eopealrSbical ARickiieh oy SRPRRENY dusite EiL Bk o,

anot hgr 2 1/c2nhdmw<ﬁatel /}wadeﬁ (bfoﬂnct\A%&C}W&EEda\hﬂhMeeffom f&rﬁrgﬁskhes\?mﬁkdh\r/]ledb\dum
punp by attaching a roun otto n an,ic¢e bat I C o
col | ected a HMgUERoY ;ﬂe&f ért°f3t9§9 BEANGP dlétﬁfqdh‘éatﬁr and mexingto, prodpce,a 38%

bat ch var i aldf) BB bRaGRls ARfnh SHRro dméersos@genrso bil 661389, AL ng.

in a sol utlon concentration of approxi mately 31, 4% al um num sulfate in
gl ycerol . THa7t §9hltlpn riyasy then sotrbinedowith 3340 gaams hé glyceroh {$D77%6dUSD Koshen
melt gl S t I It ed
onto Ondd; DiTRUAS SR GRS GARERS, HEALERR IO Bt Rind Sefih
comonl y usdthskn Puffs(r) Advanced Extra Strength ti ssue substrate. The
addition rate of the virucidal conposition was controlled to produce 20
approxi mately a NG hyskwend)Rontashs - \OﬁtheIAZb?z(c%aei epptbmrrtdtetgum inthés Hig
Sanpl e 2 The viruci dal conp05|t|€n for, Tissue Sa was nade accorg n

to the same VapRusBdiated t9p degraes Centigradesand @aﬁﬁragfbyfmrﬂawdﬁmear plarhaz

was in the addags |LR& 2 HRhrs, The fderntiie! oF Be WHRIRE YvdsBciéhdedClo R degrees
conposition was controlled to produce 25 approximately a 5% by wei ght

add- on 4F ACantigmye and alipyed te Mk, unylps ¥asumg fes another 2 % to 3 hours.’A cold trap
- was placed between the flask and vacuum pump by attaching a 1 liter round bottom flask

U

(1
L)

-

in an ice bath which collected a majority of water flashed off of the mixture. Depending
on batch variation, an average of 2740 grams of water were collected resulting in a

solution concentration of approximately 29.2% Aluminum Sulfate in glycerol.

20 The resulting virucidal solution was then transferred to a hot melt glue pumping
system, heated to 200 degrees Fahrenheit, and extruded onto the fabric side of 1-ply of a
cellulosic fibrous substrate as is commonly used in Puffs® Advanced Extra Strength
tissue substrate. The addition rate of the virucidal composition was controlled to produce
approximately a 10% by weight add-on of AACH-7171 to dry tissue.

25 . Tissue Sample 5

The virucidal composition for Tissue Sample 5 was made according to the same
procedure utilized for Tissue Sample 4. The only difference was in the add-on level for
Tissue Sample 5 whereby the virucidal composition was controlled to produce
approximately a 5% by weight add-on of AACH-7171 to dry tissue.
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The viruci da conposi tion for Tissue Sanple 3 was made according to the
sane  prRBWHBY utilized for Tissue Sanple 1. The only dPETASMBR3\as in
the add-on level for 36 WD 01/28337 PCT/US00/ 28923 Tissue Sanple 3

wher eby the virucidal conposition was controlled to produce approximtely
a 2% by wei ght add-on of A12(SO4)3 to dry tissue. Tissue Sanple 4 The
viruci dal conposition for this sanple was al um num chl orohydrate in 5
glycerol. The virucidal conpositionyQgeBispRI¢d by dissol ving 2100 grans
al umi num chl orohydrate powder (pr oduct AA 7171, available from Summ t
Resear ch Labs, t and
m xing to produce a g@%ﬂ Nf‘a‘t)?\f%‘%(} ut| o g?ﬁ%o@édﬁébfdl%%%sgﬁw
chl or ohydr qﬂrecedﬁ%ﬁulgnedrfar 'Bissueh%mplﬁ% AEhEHanIY differenmeuvdsdn theadd-bme kevebfdsi ned

with 3750 99..77%.USP osher 0 St ock# The roct er
& Ganbl o Colloos SEFRIR: Wherge, 10e, Visididel cRoRRnsTgmn e oFIHEg o Aot as
and ConBentzg)pY&ﬁﬁafeWZWWQ RHRLoPGMAATHIRL Al ty dePtissnehes Hg  vacuum

heated to 55 degrees Centi graé and continually stirred via magnetic stir

bar for 2 hours. After 2 hours, theidsgeRemsteyr € of the m xture was
|ncreased to 70 degrees 15 Oentl gr ade and a | owed to m X, under vacuum for

another 2 % to Bpq4 érdaIA‘c Rl:pﬂsﬂlf)ﬁ‘pfor q"nrad {huhhezxﬂccb ﬁﬁ,a;iﬂﬂ: whi ch

vacuum purrp by atta ing a Iter roun bot |n an iIce
col | ect ed achlmiobydrey glyceneineglyderals e vwcldekcmsmnm@remmmmmg

batch vari of 27 I e |l ecte ting
" o sol utT oy st of FRATREn Sl BRI Eby B Byl Rl el 828,

gl Iycer IoII() 2017Thea1la©$dlfrbﬁ1n&1rﬂmitlk¢sd&ichSIQibv,t Hoguenas g@ége rYotrk)amf woc?egatm 03.' got
melt gl ue punpin e ahr ephei and_extrude
onto the fﬁyfﬁogf%e%%?g 8@“2? ?ﬁ% g{heelfrpg%ég%%@iq fae & igeinpay,
commonl y usgﬁ)lnpali’yj,{é(.&hd%\ﬁgmkatra Strength tissue substrate. The
addition rate”of the virucidal corrp05| tion was controlled to produce

approximately a it W5l Whneafidye bbb’ fder Sp¥iimheh® 40 indfResT] Sue
Sampl e 5 The vi ru0| osition or T sue Sanpl €°S was e accor

to the sarrevacpumcbmdatodﬁ egrees| Centigrade snd caatinwally stirrddreia ondgpetii $tfrehaefare
was 1n 1§§|1 g n?\(kg) O'A?t;ée:zl téogmi tIé %ﬁ er%@ lo? tl'?e m)?t(ne b%ag Qr?crge{sgc&' % %l degrees

conposi

Centigrade and allowed to m1x under vacuum, for another 2 % to'3 hours. A cold trap

was placed between the flask and vacuum pump by attaching a 1 liter round bottom flask

in an ice bath which collected a majority of water flashed off of the mixture. Depending

on batch variation, an average of 1645 grams of water were collected resultiﬁg in a

20 solution concentration of approximately 30.9% aluminum zirconium tetra-chlorohydrex
glycene in glycerol.

The resulting virucidal solution was then transferred to a hot melt glue pumping

system, heated to 200 degrees Fahrenheit, and extruded onto the fabric side of 1-ply of a

cellulosic fibrous substrate as is commonly used in Puffs® Advanced Extra Strength

25  tissue substrate. The addition rate of the virucidal composition was controlled to produce

approximately a 10% by weight add-on of AZG-417 to dry tissue.
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approxi mately a 5% by wei ght add-on of AACH 7171 to dry tissue. 30 37 WO
01/ 28337 }y@l‘%@% 28923 Tissue Sanple 6 The virucidal co®eEalsoe/z82Tf or*

Ti ssue Sanple 6 was made according to the same procedure utilized for

Ti ssue Sanple 4. The only difference was in the add-on |l evel for Tissue
Sanmpl e 6 whereby the virucidal conposition was controlled to produce 5
approximately a 2% by wei ght add-on of AACH 7171 to dry tissue. Tissue
Sanpl e 7 The virucidal conposition f’[%s Egi}rﬁl ﬁeg“rpl e was al um num zi rconi um
tetra- chlorohydrex glycene in glycer o BV r uci dal conmposition was

prepared by conbini . ra ] Um bl i tetra-chl or ohydr ex
gl ycene sol uti m%%dﬁ%%ogﬁﬁﬁg& ﬂg%)uaz: %g@]ébfﬁ%%%{?ﬁﬁcﬁr‘%&goaﬁs ﬁmﬁgbs,
Huguenot , Nenvcefur&ptikized f60Tidsas Samplef7. Theyarty differéifte Wi/t kbt fevel foe k#
51430, The Proct &G%rrble . dncinpati, ina l2 liter roun
bot t om f | ask!®5¥h Pl |8 3 r&ﬁ’nt‘@%t‘é‘“‘ﬁé&’g ‘EWS}S O &3S u?ﬂi@hﬁgp@oﬁ?&ﬁél y
30 inches Hephprsafdiely a 5eeHeizht Rf-SE8F £26-47916 Ui ddge. and continual |y
stirred via magnetic stir "bar for 15 2 hours. After 2 hours, the

tenperature of the mxture was increggggadsifpié® degrees Centigrade and
allowed to m x, under vacuum for anotﬁ a@p;gto-S hours. A cold trap was

pl aced between t angd. 'pFI'FH’ @éqﬂﬁ j iter.r

bottom fl ask in'Pgenwlr‘Z‘ég%a. "\\é\ﬁﬁgﬁ@(’:o ecte aé%aqugp??d%%cfbﬂmdg%tp@?g%ﬁeed
of f of the pior¢dureutiideddorTisgue Samyle t/c HTheaomly tiffemenceawas\ie thxgaddsdn legdiSfogr ans
of water were col ec;ﬁe resul.ti Bg'in a.(ﬁg sol utiton concentr t'og) of ..

appr oxi mat ef{5U50 “§HP n‘i“ﬁmbi'i BT THAPE  FRPORISP o R r € °§FSI‘/C n@rqdee

gl ycerofg Tipré:amdtely £9% by WeigHEdddsa oft ADB-MA%0 BRaisstg.ansferred to a hot

melt glue punping system heated to 200 degrees Fahrenheit, and extruded
onto the fabric Thel@atofrotr Phble dfshow thatl tissleaséated with chesabonb desonibed siudidal
comonl y use tin Puff@éﬁy Ai\dvad;ge .Ex'%ria‘% [‘_’qggth 25 tissue substrate. The
addi tion rai%*Hs crat %Séllﬂl?)n Wwas' controlled to produce
approximately a 10% by wei ght add-on of AZG 41 7 to dry tissue. 38 WD

01/ 28337 PCTI USOQ 28923

.
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Ti ssue. Saopi/es3d7 The viruci dal conposition for Tissue Sa k@.ﬂgo made
according to the sane procedure utilized for Tissue Sagg % onl y

difference was in the add-on |l evel for Tissue Sanple 8 whereby the
viruci dal conposition was controlled to produce 5 approximately a 5% by
wei ght add-on of AZG 417 to dry tissue. Tissue Sanple 9 The virucidal
conposition for Tissue Sanple 9 was nmade according to the sane procedure
utilized for Tissue Sanple 7. The only difference was in the add-on |evel
for Tissue Sanple 9 whereby the virucidal conposition was controlled to
produce 10 approxi mately a 2% by wei diablesdid- on of AZG—417 to dry tissue.
The data from Tagbl e I %s freated w t he above descri bed
virucidal  sol ut F8fda 8"‘%03 eﬁteg 3 |t’§§fes&§%ipﬁsﬁh‘?%¥1ﬂ6\)i4@§?%¥e tyge o
01/28337 PCT/US00/ 28923 Tabl e 2 Virumidafe) ef fi cacy of treated facial

in in 4 jeerot—ehtortde—Hygroxdde—E-eaey—9%—GEycero—G Ny cine -n-Gycer ol
1 10 --- | Exa®ple8 414512(82)426 L - AACH-7D1L 841A1mﬁmamzmomum8c 04Vihycidal- - -| 10
2 22000l 6 - - inGheens1 ] s ORPRFEYSR | |opmimoiepsie po
cheni cal [addition| ofyRifo1dry tissue. Glycme
in Glycerol

1 10 99.8415

2 5 99.8415

3 2 80.0474

4 - 10 --- 99.4988

5 — 5 -— 90.0000

6 - 2 -— 0

7 — --- _ 10 94.9881

8 === === 5 90.0000

9 - - 2 84.1511

5 " Figures are in approximate % chemical addition on air dry tissue.
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40 WO Olla%ri@épf / US00/ 28923 Referring to Table 3, Panel Softness data is
provi ded CO g a control tissue (i.e.; non-virucidal tACI4iRE0/28923 ul osic -
fibrous substrate as is comonly used in Puffs(r) Advanced Extra Strength
tissue) with Tissue Sanple 1 of Exanple 1, from Table I; Tissue Sanple 2
of Exanple 1 from T Table |I; Tissue Sanple 1 of Exanple 2 from Table 2; 5 and
Ti ssue Sanple 2 of Exanple 2 from Table 2. The Panel Softness data was

generated in acRefSARE R Tbld3 tﬂaaei\&ﬁﬁiégmms 6w§é§&iﬁ%a%@%'co§9$ﬁt&§§§

procedure previousl e |n t ant speC|f|c tion
seen, the v(lr"trc‘?oéa‘flx'lc?‘giﬂ?é‘ef?lg‘ﬂ?%ﬁl 'gx sﬁrﬁf"’rﬂﬁﬁ? cqmengply used Q'FA?B%? ol are -

si gni fi cant mvsweaaxmmgmmsam)mm Txksue&mpleThef Examisie (ll,afroxhl'l&mtéﬁ treated

th al | f f ft

o o bl 2 ool ¥ BB £ MR8 ST 7 B
sul f at e ®nl gnd Tissus Sandpled of ExgopleiZefzem Tablend. e'HleeRhnEhSnfmesﬁ datz wes garerabecht r ol
Control Con g%y]q Ti ssue
(PSU) Ti ssuge'{ rc gﬁgﬂ%és‘gtﬂé o%n%ﬁ\ll}geﬂv:&}g§ spﬁls;d%%?’éﬁn& E%&&ge ﬂ;lre 2%1“ ssue
from ExanpAescak CWE?I"ESPEC B2  No.1 No.2 Exarrple Exarrple No.1 No. 2

PS PS PS 1.11 +1. 53 +1.01 Softness data
based on zlf% Compis TaR R sort v Salsiries Aty BB Sl B SeE e
embodi e nt S SIQﬁlﬁchﬁl}pS'Gf&Eﬂfan itha/mtmbnsshavﬁhé)emmddl Itnssues &hadd subidh aflesmuinbed,
't woul )¢ Exﬂf\{e /Y ée?olta?é’élﬁo ?1511 t{cgﬁl L}Jt ébéfg lh{& e&ﬂ% a@fﬂﬁ‘e F\u&'&ﬁﬁ]ges

and no |on L& be e Spiri scope
of the i nvetissuentreated with alummum sulfate only.

Table 3

Panel Softness® of Treated Facial Tissue

15
Control Control Control Control Control
Tissue Tissue vs Tissue vs Tissue Tissue
(PSU) Tissue from | Tissue from Vs VS
Table 1 Table'1 Tissue from | Tissue from
Example Example Table 2 Table 2
Ne. 1 No. 2 Example Example
No. 1 No. 2
(PSU) (PSU)
(PSU) (PSU)
0.0 -1.46 -1.11 +1.53 +1.01

2 Panel Softness data based on 40 comparisons
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It is tReheispey | ntended to cover in the appended clains_all such changes
and 5 nodifications that are within the scope of this i nBEHUSHIRE92310 WO

01/ 28337 PCT/ USO0/ 28923 1111111 111tll 11112121 Il IN L WHAT IS CLAI MED:

1. An antiviral tissue product, said antiviral tissue product conprising:

a) a fibrous ply and b) an antiviral conposition conprising a water sol uble
netal ion said water soluble netal ion having at | east one hydroxide
formati on const Wﬂuﬁ]e\phttiwuhr eabodinehtsadf thepesent ivtAtiorthaveibeemillustthtedland i Ssue

product of sai d ter l,Lubl.e e ion i Iunlnum
copper, ord%f%q?r gy Q“E%EES ‘3‘!‘&]‘0\;% }‘ﬁ gy W‘?@F‘é\i’ﬁ vagipys athernshanges and
al umi num swbdifictiond@aR 56 made HithouT WEFastitg e theasbifmaﬁa {p tJf%‘ieemvéﬁt}HH num

chl orohydrate, al um num zirconiumtetra- chloroh rex C
conbi nat i ofds therefergintended te gover inhsappended clairs alé &kd&engﬂsapder chlori de

copper gni t copper iodide, or mxtures
thgfeosn 15&% g“%%??@?Pﬂfﬁﬁﬁégﬂ%ggﬁggfﬂ¥p&ggkﬂhln11pgr Claim2 wherein said
antiviral conposition further conprises a polyhydric al cohol and
preferably wherein said polyhydric alcohol is glycerine. 4. The antiviral
ti ssue product according to any of the previous clains wherein said
antiviral conposition further conprises an organic acid, preferably wherein
said organic acid is a carboxylic acid and nore preferably wherein said
carboxylic acid is pyrrolidone carboxylic acid, citric acid, malic acid,

| actic acid, glutaric acid, succinic acid, or conbinations thereof. 5. The
antiviral tissue product according to any of the previous clains wherein
said antiviral tissue product further conprises a lotion. 6. The antiviral
ti ssue product according to Claim5 wherein said |otion further conprises
an antiviral conposition whereby said antiviral conposition conprises from
about 0.05%to 80% by wei ght of said |otion and wherein said antiviral
conposition is a water soluble netal ion. 7. An antiviral tissue product,
said antiviral tissue product conprising:
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43 WD 01/ 28337 PCT/ US00/ 28923 a first fibrous ply having a first surface

and a sectAd1283T ace whereby said second surface is OppoEcE/eses26525 Posed -
with respect to said first surface, said first surface including an
antiviral conposition wherein said antiviral conposition conprises a water
sol ubl e netal ion; said second surface including an antiviral conposition
wherein said antiviral conposition is pyrrolidone carboxylic: “am'—d~ citric

acid, salicylic acid, malic acid, glutaric acid,

m xtures thereof and preferably wherein said wat erﬁum, "ﬂmﬂ on is
al um num co m xtures thereof, and nore pre'ferc sai d
wat er sol M&H}SQLAM ERss at Ieast one hydroxi de formatlon constant with
‘a val ue of at Ieast 1012. 8. anti VI ral tissue product of Claim?7

wher ei n sal- AnARtiviF rtlfﬁu%lb"ﬁﬂ HtaF tviral %%Pepwéﬁf}rqowswgpm yhydri c. al cohol ,

preferably wher sai d.pol yhydric al cohol is glycerine. 9. A process for
maki ng an antl\?SPgil broysply, %roduct sai d process conprising the steps of:

a) providing a i st f| rQus rface.and cond
i Pace nar o) <h ikl cBhReBlin BRI Hhlef ol e RE s Bh i BRE  cepect 1o
sai d fi r stsobblefmetal ion haviagdt legstaome apdioxide formatiop sonstangrwithoa vaticlofdtdeast =
surface ofjgsmaid first fibrous ply wherein said antiviral conposition
conprises a water soluble netal ion having at |east one hydroxide

formati on constant with a value of at |east about 107; c) providing a
second fibrous ply joined in a face to face relationship with said first
fibrous ply, Tikandvieslaiznst prothictof Oldim haliérein said witeid sodublé aral fondsa second

surface whereby said secaond s a i It p th respect to
said first? lwpéxcgoppgﬁc?r ﬁ%’feégg}érgéfa&dz’é%gﬁggswﬁ%é8é9al a?‘%@nams@cond fi brous
ply faces alwnano ssifatd, petassivin slunfinire sulffte, sdurinfunyndtrate; gdwwigmpl y. 10, The

process ofcpfdrai c,fauﬁxhi%fn ii%ﬁﬁim? teﬁg-cﬂﬁﬁlb%é{ @géaﬁ@y&rdo mb%a&famhefeef sai d
antiviral caonpdsition. IIII} 1111 111 1!
and said copper is copper sulfate, copper ¢ onde co er mtrate, copper acetate, copper

bromide, copper iodide, or mixtures thereof.

3. The antiviral tissue product of Claim 1 or Claim 2 wherein said antiviral composition
further comprises a polyhydric alcohol and preferably wherein said polyhydric alcohol is
glycerine.

4. The antiviral tissue product according to any of the previous claims wherein said
antiviral composition further comprises an organic acid, preferably wherein said organic
acid is a carboxylic acid and more Iireferably wherein said carboxylic acid is pyrrolidone
carboxylic acid, citric acid, malic acid, lactic acid, glutaric acid, succinic acid, or
combinations thereof.

5. The antiviral tissue product according to any of the previous claims wherein said
antiviral tissue product further comprises a lotion.

6. The antiviral tissue product according to Claim 5 wherein said lotion further
comprises an antiviral composition whereby said antiviral composition comprises from
about 0.05% to 80% by weight of said lotion and wherein said antiviral composition is a
water soluble metal ion.

7. An antiviral tissue product, said antiviral tissue product comprising:
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a first fibrous ply having a first surface and a second surface whereby said second
surface is oppositely disposed with respect to said first surface, said first surface
including an antiviral composition wherein said antiviral composition comprises a water
soluble metal ion; said second surface including an antiviral composition wherein said
antiviral composition is pyrrolidone carboxylic acid, citric acid, salicylic acid, malic acid,
glutaric acid, succinic acid, or mixtures thereof and preferably wherein said water soluble
metal ion is aluminum, copper, or mixtures thereof, and more preferably wherein said
water soluble metal ion has at least one hydroxide formation constant with a value of at
least 102

8. The antiviral tissue product of Claim 7 wherein said antiviral composition further
comprises a polyhydric alcohol, preferably wherein said polyhydric alcohol is glycerine.

9. A process for making an antiviral tissue product, said process comprising the steps of:

a) providing a first fibrous ply having a first surface and a second surface
whereby said second surface is oppositely disposed with respect to said first surface;

b) adding an antiviral composition to said first surface of said first fibrous ply
wherein said antiviral composition comprises a water soluble metal ion having at least
one hydroxide formation constant with a value of at least about 10';

_c) providing a second fibrous ply joined in a face to face relationship with said
first fibrous ply, said second fibrous ply having a first surface and a second surface
whereby said second surface is oppositely disposed with respect to said first surface, and
whereby said second surface of said second fibrous ply faces toward said second surface
of said first fibrous ply.

10. The process of Claim 9 further comprising adding a po]yhydric alcobol to said
antiviral composition.

* [ L M H *
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