1 9 APR 2004 WD 01/28337 PCT/ US00/ 28923 ANTI VI RAL COMPCSI 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
soluble netal ions exhibit at |east one hydroxide for o] nt

having a value of at |east 1012. Wen added to tissue gi& J&Pﬁ%m wat er
sol uble netal ions have the ability to kill certain strains of viruses

whi ch cone | MQY288htact with the tissue. In addition t PAHEPY2ERAL viral
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 relates to antiviral lotions conprising a virucidally effective
anount of one or nore water soluble netal ions. A process for maki ng t he
antiviral tissue papenngvigidiSc Em I 15 BACKGROUND
OF THE | NVENTI ON Whet her 1t IgaleLab ouse rﬁ% §0ﬁ§g§g%gﬁ’ ucat lonal facility
or any other |ocation where peopl'ECHMMmg her preventing the spread
of germs is a difficult but yet desirable task. For i nstance, it is well
docunent ed_t hat y haurs OdUCtI e work are | ost due to_individuals
beconi ng i Bf ect ed taﬁﬁlcﬂteon Fﬁ%}'ﬁ a(‘?BY’ ?S“‘? PRPELCOPESiDg VigRsidabsnefaptisig one

suf fers from vaer selyhieueetat dangl Bhesq watenrehkls meital is exiibit a leastone hydsoxidee  sour ce
of a very hi glmmios eqistaat iaving @fvalik lofi steisast £6'%. eWhExheddé&lfdJﬁssheSpaﬁ&r @18.@' i zed by

a sneeze, cowaa,soﬂme%aﬁoneﬁveﬁesﬁm?@m%e% PRy ?H?,%s X UHE chdhn the

mucus has the ot e b ; com ng_In % cont act
with it. L| ket gmﬁh%ﬁ SsUY llﬂ P?é’dmlﬂfﬁ’roa“ VIR, EIRCYy %‘%lﬁ"éte‘éf‘%‘@ ragalt he
potential o iong we, Pelisvatelp He pild ity skinntbus mitigasing Alist poBtiakifertskin imitationt ani nat ed
ti ssue. TransTigs agficdtioh Sumthec uatanto tdnsvital S@ioss tompisiag hevirkiagiyvitibmle Wil |

l'ikely be thraugh §C6kdRMad whkr ééﬂl'bl%txﬁéﬁl':&ﬂalA?%&sg%r A2 le of a
possi bl e trantsfer scen Q. .cons %mcia go ferer V\% aCCI entally

e ero is nv'entm 1§ .
| eaves a nucus i nrect acl ar trsste on a hard surface of sone type. This
hard surface m ght be a kitchen countertop, a bathroomvanity surface, an
of fice desk or 30 sonme other piece of furnlture Anot her fam |y nenber or
col | eague1$ray acci dent al | y BAgaGR HONhe i nfected nucus after

pi cking up the ti Wﬁtextf? bg Q'ileﬂoid %\éﬁ%ﬁge edl?thog%c?ﬁt ! n%ny o%eé?ocsqt am nat ed

countertop area. g th On the
tissue, it isVUEFRPOPELSH 1) gather, preyentins thesprepd g 9(’6%’@@‘&9%“*‘1%?‘@8@@6 with the

1 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. Afier 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
will Iikely be through accidental or unintentional contact.

As an example of a possible transfer scenario, consider a cold 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 iufected with the
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19 APR 2004 WD 01/28337 PCT/ US00/ 28923 viral condition (i.e., conmmon cold,
I nfl uenza) especially if the infected nucus cones into contact with that

i ndi vidual's nucosal nenbranes. Another transm ssion s riep rough

t he disposal of the facial tissues contam nated with ?ﬁ@aﬁp&m@% ai ni ng
mucus. After J}ﬁ%gehol d waste basket becones 5 filled gpfh .t ;5%3
containing a high concentration of infected tissues, it obviously needs to
be di sposed of in some manner. During this transfer of the household trash
into another |arger disposal unit, the individual transferring the trash
may conme into contact wwth the contam nated tissue. Once again; this

i ndi vidual is_ gl %dﬂfog E\eel’ chrhmbn {24, 1BRBIA PGy i Iﬂ% mfgdté'd&ﬁucub/@d?ﬁ(es plrhrer

potenti al nodes ssible after the facial 10

S

ti ssue has beﬁ‘tﬁ‘??ét‘i‘”r‘h@%‘t"éjﬂ“@laf%m‘t‘??éa mﬁffla’?mpFurt hernmore, virus transmi ssion
' Sf |n0t the Op:c y C%ﬁtﬁlrep tx%?r"ssfaﬁesc&ﬁﬁoais Q&lo%ﬁ h A8 didpdsalVRif | thek TAUMN, tisg@k d and

i nfluenza sufferers ty ave sore._an

associ at ed wi FH¢t W‘é@t‘?ﬁlo‘@g‘ tg‘?ﬂx'\s CRaInig UCYS, ‘{ﬂ”bé%%‘.g‘ﬁ?‘%é%g%sk&q’h&?‘%% redness
around t he5 nGHel withotrash pentaining hhigh copecnsatign Qf&ﬁ%céféhSSAeSpFPPfémﬁ P,

course, the speakpod@Csrss sdne minndS> Durieg thixttdnyfertulf thei bogseimid trash g enqthw o he
tissue, and Wlag%ep glﬁ;{ﬁﬁ dﬁ]ﬁ, St ﬁl@ﬂkuﬁ%ferghé &b %Eﬁeina fcomNdid eonBeswitaihe

surrounding ar Lrritatio | 0 by such
bl owi ng and wEPHARnated “Sa CF O R lS atarﬁ &?rﬁgﬁtef& tdn Hﬁge@l y

S ughness
of the ti ssuevm@edMa(yZpth@rh@tmtaﬁﬂmd%f’f VHS@SW‘W@“%B"%‘H}G "‘?‘F’s%ﬁgﬁ‘%undl ng
areas are-qpn @At Apthestiniehnfedid withabereycuand ( 3) the 20 irritation potenti al
of any additives applied to the tissue paper. i s t.hus inper t|ve to use
antiviral conposi tFleﬁhgmlof?a’t’mﬁr“@“%ssffﬁnll%in‘iiéher?(‘}]é?f”fﬂe@ whep %“elg’g 4847 i ssued
to Rothe et afis wélNkndpnj doldlB irifB8&a pulfopas typicelly aeatre aad irvifages Sklﬁlfﬁﬂ“é’él | ul osi c
tissue wherei st@mé{tb& U«?th %' no@@ﬁmpﬁ;bst TR irditatidny) bfit@nition ahy raipest iarvead the t he

center pl y T A rﬁp% %agthgh% tﬂ].llSQJ.l A ri ? F%@ c&ﬁ‘se%g EHCEI’ x@@és&tﬁﬂd/ or

mal i ¢ acid. A’”if’5ﬁln |umlar adis Jcl uded.
U.s. 4, 82815912reﬂ‘$3§ﬁ1eé10b‘falgl-‘ll5‘§§af’sﬁ igle h&lt‘ss‘l?na Vp’gg ﬂf9r§§’ %rﬂrnﬁ% *teach a
Vi ruci daI CoNyfai the oize apphraadingama.t i ssue. The viruci dal corrp05| t I on may

include citric, malic, succinic, or en20| aci } may
al so be included. B deetse of H‘é@'é““si‘i‘?f“g{mfrpg?ﬁ? sed cgalo%v'%%né%ﬁ “:.
vi ruci dal conpisettyi womrtiona tedd) thg Gurface gpug]gw@srfg tlgekt}Sﬂxe used; (2) the number o

times the nose and its surrounding areas are in contact with the tissue; and (3) the

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.

1.8, 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 composition 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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The antiviral agent(s) of the present invention is effective at killing
certain strains of viruses such as influenza virus and rhi nd®iApns2004
Furthernore, the antiviral agents are much |ess acidic than the

above- nent | QpeEPRLRPING dkfh Glieb@SREdMl fHass Q&%poW&'}er?d %Pt gH #4104

contacted wth the skin or aqueous nedia, these conpounds tend to exhibit

pH val ues inrhe Kangeapfg - & which is; naree ko fhe lh’éé%fé’ku”ta@ e then reestakmviiki n

than nost cggidoXpHel §ntwi%§l' é\ﬁcac'ﬁh@f ﬁ@%ﬁﬁv&@ﬁerﬁ’%ﬁé@%ﬁ%oﬁ?hc’[ Md@%vﬁfe“&ﬂéi oned
carboxylic acids, on her hand, are substantially reduced as th pH
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efficacy exjgf ﬁn%@&ua@%‘%ﬁwi%l%l&b&( @ﬁét@%r M%éthﬂgﬁm@ﬁélﬂﬁ Wb bbRg bbnﬁ@fd’ it

is believed that the |ower acid present 1 nvention renders th

product s nPerY: bisthedevad thaitbe M@rﬁﬁ@ltbafrtbemﬁeat in¥eriion renderaihe RK@‘I‘UCt%nOW

in the art.mfyfdResRRVRrsul BectektBosxt gh@aél&é thét bR walagRl ih gRdstt o be mld, the
potential for skin irritation and stinging in these areas is greatly

reduced. As the Péthernerg) becruse R}iﬁha”ti"lf?'l%f‘# sRda ibasmildghe gotestia 'é‘éﬂﬁ!‘&j t he

antiviral agfafonTByd l&ﬁn@hg’*@ﬁ%% El"é%s%tg?éatw rédficed. Aé life oS R agiet
whereby it can easi| ransferred directl’y to the skin. Yet further,
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to the inner plies of the tissue. it Is very surp r|S|ng to find that
t he wat er st815uB“%"’%’rﬁ@’amoﬁh@”@ﬂ'aﬁ%é’%@géﬁtthe| ?ﬂﬁ\é’ﬁ@'l égﬁrﬁr‘dkﬂ" dBe amuensal i si ng
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and mi | dness. The benefits of utilizing the tissue product of the present

i nvention i RENERHE- 2 tissue product that is effective at preventing the
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SUMVARY OF THE | NVENTI ON According to one aspect of the present invention,
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conpri si Ng: gritvir@ effﬁcabpgﬁd ﬁll,wnesgnd b) an antiviral conposition conprising a
wat er soluble netal ion, said water soluble netal ion having at |east one

hydr oxi de for mat [RhP sty ahwtiligingHha tigsie, Brogkctef the REesend iventigneinglugde éht
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wat er sol ubl e nmetal ions include alum num copper, and m xtures thereof.
Sui t abl e al WHERARLEAMIOTRARIS 19 ¥R8-ude but are not limited to al um num
sul fate,

SUMMARY OF THE INVENTION
According to one aspect of the present invention, an antiviral tissue product is

provided, the antiviral tissue product comprising: a) a fibrous ply; and b) an antiviral
composition comprising a water soluble metat ion, said water soluble metal ion having
at least one hydroxide formation constant with a value of at least 10".

The present invention relates to antiviral tissues that are mild to the skin. The
water soiuble metal ions include aluminum, copper, and mixiures thereof.

Suitable aluminum compounds include but are not limited to aluminum sulfate,
potassium aluminum sulfate, aluminum nitrate, aluminum chlorohydrate, aluminum
zirconium tetrachlorohydrex glycene, and combinations thereof. Suitable copper
compounds include but are not limited to copper sulfate, copper chloride, copper
nitrate, copper acetate, copper bromide, copper iodide, and mixtures thereof.

The antiviral tissue product may also optionally include a lotion. The loticn may

also include an antiviral composition.
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DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term “comprising” means that the various components,

ingredients, or steps, can be conjointly employed in practicing the present invention.
Accordingly, the term “comprising” encompasses the more restrictive terms “consisting
essentially of” and “consisting of.”

As used herein, “pyrrolidone carboxylic acid” collectively refers to its
stereciscmers and tautomers.

As used herein, “moisture barrier” refers to a means for inhibiting the
penetration of moisture through tissue. Suitable moisture barriers are disclosed in
commonly assigned U. S. Patent No. 5,968,853 issued to Kelly et al. on October
19,1999, U. S. Serial N0.09/120,828 filed July 22,1998, and U. S. 6,132,803 filed April

7,1999, the disclosures of which are incorporated herein by reference.



As used herein, "pyrrolidone carboxylic acid" collectively refers to its

st ereoi soners and tautoners. As used herein, "noisture barri d®Apréfeds to a
means for inhibiting the penetration of noisture through tissue. Suitable
noi sture barriergs as&y Herefl, Osfidirdl hgeht FoRA 1% ﬁ)ﬁétﬁﬁg%a%\blg'of E’mﬁngru.ru&&a
5,968, 853 issued to Kelly et al. on October 19,19 Serr al

No. 09/ 120, 834shas|raigovitusyend nflugaer. and U. S. 6, 132,803 filed April 7, 1999,

the disclosures gf u¥dy Rérem earittﬂi%]rd%ﬁfp%iﬁé'n”h%fe% fo aycoh%sﬁ.sn%fcn%né@d&orl !
2004 As used herein, "antiviral agent" refers to something capabl

killing vi rnge maygantiyel p8§Novi rus and i nfl uenza. As used hereln

"antiviral conpogd tseM hefeih ehe fefng “ﬁﬁ@oﬁéﬁe'r Qb gl Rfelbt 065D O%pef nor e
ant|V|raI agents, As used hereln the terns "tissue paper web"

web”, "websheehapissue praduet. and {pappkPiodyeh) &l fefeaﬁmshmwf paperdma@e bwa
refer to Shﬁﬁééss%‘onﬁﬁ\l@mp thad RQ)bf %rmﬂfgoaws@uéb@gmaFéﬁmlﬁdﬁmwﬁérerzﬁepaémrtgnrm ng

an aqueous aper maki ng furnj de positing this turnish on a foram nous
sur f ace, ¥ enish PR HW’FII”QPS \ﬁPFf%Ce 6N AEnB VPR EMRINeWiIrgatRg repeving e

furni sh as Wated frad e feﬁmuﬁ%u%g@w%edfadu@hiaag@tedvurb#ﬁagé Witth 9 Without
pressi ng, and hy evaporation used herein the term"nmulti-ply tissue
paper produ‘@'?SSI %@P?Vﬂa@r@ﬁ'%ue paper conprised of at |east two plies.

Each i ndi vi dual A ¥sddhéréih %&l@ﬂn%uﬁ%ﬁ‘ds&@%aﬁér &b@ﬁt%fér@lm fiskuRpaper
mul ti-1layered gstratlfled tissue mul ti-ply structures are

formed by BERHITE PB@H?%N?\%@%IE%MW%BB ’M'ﬁ@ 80O/ %%'ﬁe‘bpfﬁ'ﬂ@ebr
enbossi ng. 147erdd oﬁ%lﬂ%@réﬂé&éﬁﬁ&ﬁ&%s&&%b@o%%% ARUIHSIG SRR are

“carrier’ to a nea ivering the antiviral nposition to
the tissue. Of&gedievéeowéweﬁoaefﬂ“ﬁ@twoe?rrfﬁorettﬁﬁ%@/ﬁbsﬁvcfzﬁwﬁgiu'r@rm eMISHNGhr ough
drying" refer to a technique of renoving water fromthe web by drying the
web with hot air. 5 As used herein, the terns "nmechani cal dewatering",
"conventional wet pressing”, and "conventional felt pressing” all refer to
a technique of renoving water fromthe web
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by nmechanically pressing the web with a dewatering felt. As used herein,
"Wre side" refers to the side of the paper web which cones in contact
with the formng fabric (i.e.; fourdrinier wire) as th p%FB% 45 bei ng
formed in 10 the wet end of the paper nachine. As used abr| C

si de" refers y@plpRy Si de of the paper web which does notperGREE:sss CoONtact
with the formng fabric as the paper web is being fornmed in the wet end of
t he paper nachine. As used herein, the term"polyhydric alcohol" refers to
an al cohol have nore than 15 one hydroxi de group. Though the principle use
of this invention is in connection with facial tissues, it is also

appl i cabl e to ot hef géd%@%ﬁlabéaﬁiepﬂrﬁéfs D REME ks dblﬂféhﬁgih@ﬂmbﬂii B@bositoni ted to:
bath tissue, tabl'e I ng, W pes, and ot her disposable articles
and garnents. tG'FFf'éISS‘%erssue paper of this invention may be conventionally wet
pressed, through aisruseitierth théricgis "ti2@gheir krypgt s bloddkrovghidadng”aefetipgh bul k,
unconpact ed tlssue er gg@g portions used
herein are by EPI% V]n@hgﬁ%&r\g\nﬁgg pdgzlﬁgﬁlgggbiml}?ggue Paper 25 The
present ingention Assusb@@cfré;,l, MY tkdns Minschdgicy) dpedtering”, feoneemilonal metpresdingy but not
limted to conv ntloa ghedtid K teateh er n
densified tisSue lbvelﬂ)mna%el Eijﬁ"gg?g&%qt&%J%?ﬁ?qupgfggm??éssﬂe paper. It can be
of a honogenobymethanicallypressi qefvﬁt&?’?%%@ and tissue paper products

trmde theretr Ohm cany, % e&)iler@ins"‘ gl sﬁieplréfcrﬁnfo th@‘dﬂd& |0f ﬂllc afe/@%ﬁ Ruch icOmes 1a'|'h/em2

i ssue paper has a g
pref erabl y bel"?&é@ﬁw%ﬁ‘ﬁ?" ﬁ‘ﬁ%afng“’"é mef eg“gglsaogﬂg%&nglﬁbet ween
about 25 gbng mmta@ogm@ema@w ot herW| se speC| f ied, all amounts and
wei ghts rel ative %wggﬁrﬁlgp%rbnc e fLedds grty Q &fsthe EAgér \Qeﬁﬁﬁcﬁl%nwﬂ

01/ 28337 PCT/ US00/ Ba per b g\ %OITDI’I ses
at | east one fopie Bupontpgtyvitinibe f"ﬁli“ég fprihishe %Be "fe ﬁi)?eéngf M S | %" The
fibrous ply naythb@apgepmesineul osic, preferably cellulosic, a conbi nation

e e 0T o4, P, 05t %ﬁ@iﬁi%ﬁ@?{ﬁoﬁ’am%b?ﬂmﬁa‘?*%%‘%%.‘ 2 o' o
15  one 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 articies 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/m” 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.



5 the fibrous ply is oriented away fromthe user. An antiviral conposition
made according to the present invention is applied to one or nore of the
fibrous plies. The antiviral conposition may be applied to side one of the
fibrous ply, side two of the fibrous ply, or both sid§s§ ARRa(04iral
conposi tion mayoth®sapplied uniformy or nonuniformy to dckgsepkthaf | br ous

ply. It may be applied in a continuous pattern or a discontinuous pattern.
A lotion may be optionally applied to one or nore of the fibrous plies. The
lotion is preferably applied to side one of the fibrous ply. The l|otion
may optionhally contain the antiviral conposition of the present invention.
A lotion may opti gBatitshe PHerpithe Fﬂsefn@in%iﬁon OdmprReseat Casttdne fiblolw piyandl i es. 15
The antiviral LLSsie, IRy noR AN ik | FEliHEs ByRRRNAnLRuBLE GRlltip enhance
the softnessPSf the antiviral tissue, conve tylor%;ll ressed tissue paper
and net hods f etlulegikioRg "%'B'E‘Hat’ﬁéﬁﬁfe"grgh PUS BRNGRh qlﬁ%f‘ﬁee%%f O paper i s
typi cal |y madbashyo sidgoSideiong ofithp fiprunplk iingrichied mvwsrd thauser whily 8¢ e @S f or ni ng
wire, oftep rgfeploBenly @ dritntbd w3 thonPthe Bsef. O GHtivital @bmpdsition nielicacdrieg 20

furnish is deposite n f.or.m: ] i t ameb. The
web is dewat ef% ep{?fy"“ﬁ F‘é’ér{sﬁl%ﬁés RS o e > Phi® GHb?Jqu % ol vt

ed
) ] nd rying af e t t enper at ure.
The parti cul afompesition Haveke applird tq §ifg eug ot thg fﬂ%ﬁ‘g’ SF‘{?rtw?rﬁﬁtiﬁﬁgg’iﬂ)ésng%cor di ng
to the processothkidds. descri bed are well known to those skilled in the art.

In a typical process, a.low consj stencgesg&hfg%f ur.ni sh isnﬁ:réio\/i egl) t]‘h{r:om a

pressurized 25 hedaFBRVirahGEMPRILER IR, BEATRY PoPoHaTE g% a thin

deposit oft0puliprofupiyni Ismapbrtappliadiea fantipepus patiem ofp fiscoptinugus pafigRyi ng f abri c)

to forma wet web., The web is .then typical ' t L he:

consi stency of betAP4f" BR% (?pt}%agﬁap%flgf(h)%&% ngé'f’}()n%? gf%?ﬁﬁreg‘ﬁ"%$ 'I&JII? ?&égsi s) by
vacuum dewat e s meferabiviaiplied taside gng fdhaRbroye glys iTHE]hBEJ‘éW%}WPBHEﬁMgW ®t he web
i's  subj ect ed ahtrirBr @HPositn dehe peased inyyntop.po biting mar oty ok appindterens f or
exanpl e, 30 Gyl RAdEKEBbrotQhibs- The dewatered web is then further pressed
and dried by a steam drum apparatus known in the art as a Yankee dryer.

Pressure ci@n be deTelapiec! tissut ey Valinnelly delydera polyhydec Heahokigl cupasgh¥esuch as

an opposi ng cyhdRdrdraakntiikiMsgleessi ng agai nst the web. 6 1 9 APR 2004 WO
01/ 28337 PCT/ USO0/ 28923 .
Conventionally pressed tissue paper and methods for making such paper are well

known 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  fumnish 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
95  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
éubjected 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.

6



Mul ti pl e Yankee dryer drunms can be enpl oyed, whereby additional pressing is
optionally incurred between the druns. The tissue paper structures that
are formed are referred to hereafter as conventi onal Wﬁg?{mtissue
paper structures. Such sheets are considered to be 5 act ce the
entire web i svaubgntted to substantial nechani cal conpr essiusmabszs f or ces
while the fibers are noist and are then dried while in a conpressed state.
Pattern densified tissue paper is characterized by having a relatively high
bulk field of relatively |Iow fiber density and an array of densified zones
of relatively high fiber density. The high bulk field is alternatively
clhar acteri Zledh@ﬁjfpﬁ YanRde@n@f diaink bdh\ﬁeﬁaﬁglbﬁdﬁswheiﬁyﬁﬂtﬁt;delrmissihgﬂ optionekly ar e ]
alternatively,refer t nuckl e regi ons. The densified zones can be
di scretely spglglé%r%v}?na?’ ?nnt&fﬂhgm%fii gh bulk field or can be interconnected,
either fully or pmaetifisshd papeni stdaétired hieat hirg HodmeH kark | wiecked Thehquepfitrephs can be
formed in a jEITER BhesseARLIAUPE! inRbwed. Gaeh BRetd QFITBShsRee@%o bO provi de
an ornanmental esktg‘? Ss) In the ‘%%s.sueqjec%gqgrs.bségt. If'rng,\é‘c%[nggpm rocesses for
maki ng pat Per FORRIFES FIBLF b SBUE WLS SIPEG S P oSed i U. S, . Patent No.
3, 301, 746, i s$aresd white tiefibey ate wpistand arg then drigdyrhile fma copgeessed 128 pat ent  No.
3,974,025, issued Ayer . Au . e ORI - : 1, 609,
i ssued to Trokhar# agﬂ“lgg?si%ngswf%g%? I%Ja@a % %gr?f hﬁ%%gggggﬁ?ﬂeh&g}ﬁblg@t 0
Trokhan on Jafeldifretyely ipygiber donssy apdgaey Risiensitiog ghnes gfreRLely g §i5e
Snur koski et a@knsi@nTiNOMgTbelk fiel,is A@ubtivdly Sharag@riredtag ptfieoof Mll36BEPES, | ssued
EI'O Eﬂ‘Wdai tﬁnl Hﬂgﬁéﬁg?}gd %55531-9%%&8@&1% refeatEidtas Ddickle E:gﬁﬂa,'ﬁﬁ@nnsiif.&ﬂuadst Ot
rokhan et al., on_.Jun : . : ) ol "to
Rasch ot al -, CHNCHHERY $3d WGt ot tigh bR EO e B beImpelipidis shPAg
i ncor porat ed tey partisliyewisie the high tyliefisidy| The patfems can Pofoened i 4 PREBLa R
preferably prepeigadtidyodepdsifoimed sa as REprpegresmeimagial designts) e gissue
forami nous fqrpng wire such as a fourdrinier wire to forma wet web and
then juxtaposing the web against an array of supports. The web i ressed
agai nst thts array Pifegedporesss for mekinppatierasignsifie §ssop, weksfeg 4‘?“8’6%‘8%«3@ in the
web at the | agahi RES3 YA0Ys RNECR banfeder asmohohayg 310196e UgbiPates 4. cont act
bet ween the aryay ,of iss?&%lptgo%g;e?'s AP fluduBe10/8676101s. PINTIIE 4 0NRB09)dGGedob t he web
not conpr esseasr’%u’rl ng I.S Lop .1 S ,r r ' | k
field. This higpkBuPR March 4 R s Pﬁ?ﬂ?ﬁéﬁiiﬁ’éq%%%????%’%mﬁ“ %I"ugg_ywon of
fluid pressur@z;disiPazst No. 51364504 aistradiorSppekogd ¢t @e"“&lwﬁmﬁ?fd\%-’tgﬂ‘?’ h dryer,
or by mechgmi cakdny NoP'5@66,785) itshel v Bavadyiion Soveinber 832 dP94f USu Bptentt 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.



7 1 9 APR 2004 WD 01/28337 PCT/ US00/ 28923 The web is dewatered, and
optionally predried, in such a nanner so as to substantially avoi d

conpression of the high bulk field. This is preferably %B:bﬁ ;F
fluid pressure, such as with a vacuumtype device or bl t ye or

alternately Weongs¥ani cally pressing the web agai nst anrer/osy2is supports

wherein the high bulk field 5 is not conpressed. The operations of

dewat eri ng, optional predrying and fornmation of the densified zones can be

integrated or partially integrated to reduce the total nunber of

processi ng steps perfornmed. Subsequent to formation of the densified zones,

dewat eri ng, and optrhenab isplewetergid,ngd dptienalig prédsiedrinenict @ mompr & poIL

g[yeI er agl y S%'S%ybstﬁl\ﬁﬁfrl])dh?gi &%@mrpﬁlmﬁigﬁmlmﬁem s Rr;ﬁéfaﬁaiathcomfﬂﬁsnm Elbout
oto abou 0 e tissue r r 0 es

having a rel atl?)ﬂ/fgu I RERSIEy G asv{f@ﬁ%cut%f?gég“ dt?ﬁfé) C ?ﬁiy& of %ﬁ%ﬁ!ﬁ? h bul k

field. The arbﬁve@ml@ﬂbﬁ’iﬁsﬂ% thegwabaggis %befrﬁi‘y&ﬁsui[’%?lwﬁf’rieﬁ g‘ﬁghrtl“@r efhgbl’l c

havi ng a pa$t eisaecomgiessod. ditempattiont ofdewetktingsoptiond progryingerd fagnatibeofihe ay of

supports that hagkld Ecﬁﬁa@catnh& he loP Partiddify 1ﬁt@?at@@fb3feﬁﬁc_€dheztﬁﬁﬁﬁurhlﬁﬁﬂf
application of %r\gressure ge gda tern of knuckles constitutes 15 the array

of supports preVFEUH PP BYEITEd to. Suitable inprinting carrier fabrics are
disclosed in U S %%Bs% enNQo f3r2Qdn A Ghe dbmiea dzohe, Sawhtaing, ahd alptiomh

January 31, 196 mEa t ob
2 obo; . 5 e ton g el 8%‘1’1%{"% E%%rabg%ﬁgﬁgod%f?ggc i d“"’g“‘“@wﬁrﬁh
30, 1971; U0S. Ppferably erBab@lté%fOG%%“ 5? 88 @a ugsye %%H‘*K/ﬂ‘Efg‘?“ 8’&""%51"'3 %‘ﬁ‘ fhy 21,
1974; 20 U.S. Railkisd haking a 81974 dQ9iH, ofats,lsa;tew’t/@fmélp@ltb?f the Righsullq field 1976

U S. Patent No. 4,239,065, issued okhan .on

Patent No. 4,528, 230 afracefaPrPps s ?Feg 1?'“ PSR “@mr gﬁ haﬁg%a 1}i%gt ont No
5,098, 522, i ssdisglacemeSwfikkokiky thas epevaie asthoarray of gigporis L*Jlasfwb'&te dhg forggtion
5,275, 700, i ssypde tehsife®kdtrdummn apslication\of ﬁ;essi;ﬂ:QdEhe phtSm ¢¥knanktes Monstitutes

5, 328, 565, 4SS F;@ﬁ vidhstyrefSieadsll Y ' 12, 1994; U.S. Patent No.
5, 334, 289, 1:555%3%‘.%);) %}Hs almsgtrea on August 2, 1994; U.S. Patent No.

5,496, 624, issued tSuitSilelithjrasing dartierefbrins are dispipsihincH. S5 Patard W 33057464t ent
No. 5,500, 277, lfeﬁ%@dsah&dTEtOMha@Jﬁﬁmglsl, 1967; hS. ClutehO No. 1,98576isSied Rat ent

e g g%g g;g Ainglg“ed O8ot 31,1988 . PateRPI&ng%ﬁm 3610 BRELlES: oP'8h €Nt

of which are MrEdrPolilel: Sbyatfrg]d\@r 3B068, issued to Sa?vucm ef 28 én May Zfi Iﬁﬂ osures
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 fumnish 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



30 Preferably, the furnish is first formed into a wet web on a foram nous
formng carrier, such as a fourdrinier wire. The web is dewatered and
transferred to an inprinting fabric. The furnish can alternately be
initially deposited on a foram nous supporting carrier 4t; ayﬁs%er at es
as an inprintwagnrtapric. Once fornmed, the wet web is de

01/28337 n' 'R 004 PCT/US00/ 28923 and, preferably, thermally predried to a
sel ected fiber consistency fromabout 40%to about 80% Dewatering is
preferably perfornmed with suction boxes or other vacuum devices or wth
bl owt hrough dryers. The knuckle inprint of the inprinting fabric is

i npressed in g4 Bﬁj&@% %nﬁlal@%&ﬁ@@l 1R QMGotedPfiie? borlsRicAlyyirdif) abdie 4080t O

conpl eti on. On@é‘n? acconplishing this is through application of
mechani cal pr@ LR Thi s can be done, for exanple, by pressing a nip roll

t ha}] suppo:{t Skt he ]f)emafeh isriﬁeférﬁlhf' cﬁ‘lﬂ@d #ik sichéh baxeLorihed vactiing idegcedr umI |
such as a Yankee. rein ro
and drying drd lﬂ%x Vgﬁ e el &b u ?'ﬁlj‘é)%n f%%%%uég%mggﬂ%@gssﬁg

i mpri nti ng5f abei ‘Eebpﬂﬂlcbﬁcuscs 00‘?1'3”65 ther Yl BIFPER: 5‘? F"S OrfI ui d
pressure with aa:omphshinmﬂdeislthreugwpﬁmsonmf nggloanicalrprésee. Biris ginttg dane, for

bl ow-t hrough dy¥éiie b Hﬁs‘ﬂlgpiﬁ?wrﬁatcsﬂﬁpob@ tROMbHR g ttabric AgISL thei tgerogasi on of

densified zongs%g}lﬁjc[rgg%al nit |? e‘;,h%}gn iﬂgnﬁ@ 1§§gﬁ3§éﬁtb§twe%h'ﬁ§%%ﬁt

ankee
process stag&Y Hhisfal 57 Thar 2o nconpact e

nonpatt er n- deﬁsdqlrb’@ﬂdlﬂlmssue paper structures are described in U S. Patent

No. 3,812,000, dt r t ent
No. 4, 2081%459 I ;S?Sdﬁ g dprgfeS@ %%Cl;vel?tis %oidegrh‘%m RBd» un%-l%ziﬁ %ﬂ'lcupl% t\leﬁl gﬂ ar e

i ncor por at ed 1§9mpleRsRcH dliing b>1 ?‘PPB%‘W@’F 8*' ﬂ“’g ﬁé?ﬁ%%&’i]f%a VaWBﬁ‘p‘?fviceers 'ﬁcgci’én3| fied
tissue paper shetiontbox,es withea bjomethrongtddiyyr dElpdstressig cen paperisdi H®ur ni sh
on a foram noys xfeﬁl’oﬂ‘oﬂ&nﬂﬁ&cﬁzoﬁb&dﬁnﬁ§ iniaP Qe vaeeing) iri M$eparate subsequent ocessa wet

web, drai ning ng additional water w thout nechani cal
conpr essi on unEaigng \[A%on%&nu nggagdffl ber consistency of at |east about 80%

and crepi ngs t he webncophddd, hanpatermdadfitd osmue papenmivctoes ercisseibefeindi&ri ng and
t Eer;ml fdry: n%atel Ro. f@l%'ﬁb@ '1%@6&5&{ SahidkiCet 1a3 & M F41, Doy a\ﬂ@a.KS I"hte@hNb]lc.ll k o
Zpgﬁ eg i (r)epgr%?vogﬁ 9 g{;&gﬁg% Btr?] .fune 1'?%8%09 %Quﬂﬁﬁ Gl 1§cl:orﬁo§at&rl§' erably
reference. In general, uncompacted, nonpattem-den51ﬁed tissue paper structures 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 additiona}

30  water with the aid of a nniform 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.

9



Conpact ed non-pattemdensified tissue structures are commonly known in the
art as conventional tissue structures. In general, conpact ed non attern
densified tissue paper structures are prepared by depos‘] Bgr maki ng
furnish on a foram nous wire such as a fourdrinier wire to forma wet web,
drai ni ng the WeBVAHA renoving additional 30 water with tPeI/GHoe2se8 a uni form
mechani cal conpaction (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 renoved fromthe web by vacuum

mechani cal pressing and thermal means. The resulti ng structure is strong
and general |y of ©iegutitibledésses paper Isumctupesy gnd| wothpds ofumiaking [fisesebranery and
softness. 9 1%&&&5e¥&@ﬁ1m&l/p%8§n3&v8{ﬁ& LS89 28USk batent Blob.f BEHATTL ssue

paper St I UCt Ul eR ARABLIRIR a0bn ﬁgxgahﬂgrsto' 654, PARSS, issidd WREHAG S AT Ul Wi

t he present i Aven I ssued

to Morgan, Jr. eBtFmEﬁ‘f 30@:119?\%\/’:5#88?1, ’Gsue‘ié‘? ars}f“’?f‘salsg’é‘ N?‘éﬂgﬁgdq olgéé’ar ney et
al on Sept&ntx245305, ise8Ge ThkBOO:t 918 on Septemberi14, 4905 2THH, istuedifo, Pham etNovenber
17, 1981; 5 5,24m3 11589805 448 691, Gdhdino @handd al. NAGRIRT 200e05; 5,903,71993;

5,277,761, issued,t I ssued to
Phan et al, on® ﬂﬁl 01.{ kg et%@ﬁ%%’%‘ %839@???{%8%?%M%0@§1;%§n§§%e 1B on
April 2, 1996:1986; %ﬁ“d%falssqeéé%”&ak]%aa et Ry 9eto0g 616«36136&% faphian g@ﬁ

5,534, 326, i ssancidarto 25,ri0Rh 656,076 lissuedrio Jedkdanoet al 99 Gugsst 61 199063,80408ued t o
Phan et al 4 OgubfioPharietal. 319%&1&6{@?495@758041mu&ﬂedtﬁﬂﬁn{ﬁ(bﬂm Sdpteaiber on

August 5, 1997 ég%sg%btﬁﬁglss glt#%ﬁégrg%a?oﬁ)@ crﬁ&er?é I%ﬁqmﬁﬁfpﬁﬁnﬁ@ﬁssged 1998;

5, 804, 281, issu ] | ssued to
Vinson et al. toFhmeiabpdictoper 131 448, t aﬂﬁcgsuﬁeﬁﬁfyg’ﬁl}aﬁeég‘i?g’&m%&’ BN et al .

on Cct ober 13,refe®88. the di scl osures of which are incorporated herein by

reference. The tissue al so de a cord

5,411, 636 i ssued t dh e!ﬁ?“i@?ﬁﬁﬁ%gﬁf“% accgdin Pi‘@'&?"" 3 1&&56”1;5}%@&0

publ i shed 15 tHemasmealofn Mends 198% ang EP @7ﬂ61 1“1’@“33?’599’5 et th Ssue may
be foreshorten@@lobeasg iisgsknown in the art. Foreshortening can be

acconpl i shed by creping the aper froma rigid surface d preferably from
a cylinder. A Yan Q‘ge tighug Ay %If%??ﬁ?@“%ﬁﬁﬁﬁ?‘?wﬁé"e@e FﬁrF‘Fﬁ’p %ﬁ?ﬁ&g
Creping is accasphplshecbywidping2ie mpetdonos rigi seficasnd prefoebly kevoaavlindert he art .
Crepi ng may beaagaiRbyis #edn RCeMmdhl 8sed Gor this purpose. Creping is accomplished with
20  a doctor blade as is well known in the art. Creping 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
Huntersviile, North Carolina, can aiso be utilized in combination with natural cellulosic

10



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

i ssued to Vinson et al. on February 2, 1999; 4, 191,75 S awdai on
May 4, 1980; or U S. Serial Nunmber 09/042,936 filed I\/g ghﬂ?R g@@% t he

di scl osures doYOWiBB¥h patents are incorporated herein 25cipseeses ence.
Alternatively or additionally, foreshortening nmay be acconplished via wet

m crocontraction as taught in commonly assigned U S. Patent 4,440,597,

i ssued April 3, 1984 to Wells et al., the disclosure of which is

I ncorporated herein by reference. The papermeking fibers utilized for the
present i nvent filss. Wohd exeophml pojyetylene diber tBO chn b nidlized isi RIEPER omvailddd pul p.
O her cel | ul Osg&nhekﬁeyﬁncpwwllﬁingﬁﬁsaelawﬁéh as cotton, bagasse, jute, etc.,
can be utilized and are intended to be within the scope of this invention.
Synt hetic fibers, Sﬂlpphcahb woay pwips inglhdercherpiot] polps, vch ap bfafteaulfijt, epleent, and

pol ypropyl ene sth ; aand»elMa@RﬁiEwM]Eal pilpsTRicRiding) foraetspli Usr@sdiayodM cr oban

Product s Co nters il , ti in
Conb nat | onSw PRSTeLFaR i pd St ga gy ‘h%‘%g“&*‘?‘ap? a3 %ﬂﬁq‘
PCT/ US00/ 28923P¥lps dpeevernsee RisiErmes singe they) o ¢ suprsiox F‘B f STRRPL FORReSH L0
utilized i s PULBEXets nadaitkbafiore. Phippderved Somhdsth degiduoupfreapithaisafien alpe
Del aware. Appl igakh e Awaﬂd\mdg%n& Ehifd s tedRe(ibredter, pleb Pfierred thods "sftwisoclf t

sulf e, solvent nalee o8, B#Iﬁﬁsinﬂﬁfﬂ]gﬁﬂt im0 aclﬁweéih&ﬁreas}awdl ng,

for exanpl e, ni cal $ g X-‘R dified
t her nomechdRi cmpebﬂﬂhﬁﬁh CEIh EARALANY 55 B ﬁ&\?ﬁé@é tego ?Seasb’f'e faéP "8 REE® t hey
i mpart a super mmaterislaatch bﬂilb&srwéa@fesm@mede%@mhf@tﬁ ﬂ!ﬂlOSlsmél paprEsakingnade

therefrom Pul ps derived fromboth d CI dyous tr 1ﬁm‘caﬁi)eafdttg | 1?39

referred to as "harBigGaen oRReRakPg gy o Hpedns U8 OIS et er r ed
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t he above CRt eqorl es .as wel | as other non-fibrous materials such as
fillers and adhe5| es used to facilitate the original papermakin In
addition to paperna%rmga:ﬁplaenshe tidsee papstsnefldha grefent imvesition) Sististrepethik@ ti ssue

paper struct ur &s;Ga Omﬁr uqemaﬂetc& ad tofBé PhigeBhaking di@ith tchawiedl 0. The
types of additives d rab P&reggﬁer@%nt upon the particular end use

of the tissue SHE@pees “@c}ﬂ eartla%tt ed:

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.8. 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 commetcial 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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For exanple, in the tissue products of the present invention wet strength
Is a desirable attribute. Thus, it is desirable to add to the papermaki ng
fam sh chem cal substances known in the art as "wet stye@n tib

Useful wet strength resins include those that are gener‘ggl% &2@@ tc in
character. Z00BX#Mpl es of wet strength resins suitabl e famuspress di ng
pernmanent wet strength generation, include cationic

pol yam de- epi chl orohydrin resins such as those described in U S. Patent

No. 3,700,623, issued to Keimon Cctober 24, 1972, and U.S. Patent No.
3,772,076, issued to Keim on Novenber 13, 1973, both of which are
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3, 556, 932, BSSufle presentGO&Ation. et al . on January 19, 1971, and 3, 556, 933,
issued to Wllianms et al. on January 19, 30,1971, both of which
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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 may 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 Ampuiski 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, 1993; 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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Sui tabl e tenporary wet strength agents include those disclosed in commonly
assigned U S. Patent Nos.: 4,981,557 issued to Bjorkquist on January 1,
1991; 5,008,344 15 issued to Bjorkquist on April 16, 139% %\f)[gi}@[zﬁ

i ssued to Bjorkquist on February 4, 1992; 5,138,002 iss ui st on
August 11, 198201283217,576 issued to Van Phan on June &criS&3ssnd, 656, 746
issued to Smth et al. on August 12, 1997; 5,690,790 issued to Headl am et
al . on Novenber 25, 1997; 5,698,688 issued to Smth et al. on Decenber 16,
1997; 5,760,212 issued to Smth on June 2, 1998; and 5,262,007 issued to
Phan et al. on 20 Novenber 16, 1993, the disclosures of which are

i ncor por at ed hgrei Rydyraf€fognge. O her chem cal additives which may
optionally be added To the pulp furnish of the present invention include
but are not |im t elhaantigickd icorposisios otthe prosent lewptwrmoylpm 08¢ PrapiE Prtiviglent s,
dry strength aggpis, fillers, lint control agents, sizing agents, and
softeni ng agent's. Suitable softeni ng agents for use in the present
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an e 5, 345
i ssued to War nEpPegies QFEG Jeates ﬁ?‘lgbqiTetaﬁ'%g“ cqgn%g%@onég@ o g‘ ggg% lvtggﬁe L%Ean et
al . on Jul §0 23tissueg@educsofshe preent inyenien cffisaciopg aeaipst semmegin u?j'a%?ndef 996:
5, 814, 188 i ssugflisésQucdiaBRbinoeiusal . on Sept enber 29 1998 t he di scl osur es of
whi ch are incorporated herein by reference. 12 1 0 tV\f} . 28337
PCT/ US00/ 28923 B. Antthepnorg,as éﬁfﬁ?&gvlﬁl Wp?ﬁlé"“értﬁliixﬂ ‘Faﬁ“ RS‘FrB PSR 't he
present i nvent indmtioncmp siisghsg ipribese rreanis ereatly redhqed Prefrared gvater EOI“%P’@F“ Sol ubl e

Metal lon 5 Thgnantd iimeHresed@iventivh idchfe pippapMimiliny,and mbiuresabpedfses a wat er
soluble netal ion. The water soluble netal ion pref erabl y. has one or nore

hydr oxi de fi6r mat i orCoppm saltamsefi jn thepresentinyeationdnchde fpt aF"e‘Eﬁ’é’(‘mﬁSllt?“PB‘? ef erabl y
a value of at hLg@as!cophe dliodddl@ppantiar, coapa ecetife, afpperbeamsde, edpoertiodi®2@. Whi | e
not wishing to_he baundeby theory, it is believed that the unique

Aluminum salts usefusl in the present invention include but are not limited to alum
(aluminum sulfate), potassium alum (potassium aluminum sulfate), aluminum chioride,
20  aluminum nitrate, aluminum chlorchydrate, and aluminum zirconium tetra-chlorohydrex

glycene.
A suitable aluminum sulfate for use with the present invention is available from

Holland Company, Incorporated of Adams, Massachusetis. A suitable aluminum
chlorohydrate for use with the present inventjon is available from Summit Research Labs

25  of Huguenot, New York.

A non-inclusive list of suitable water soluble metal ions and their curmulative
hydroxide formation constants are listed in the table below:
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properties of the water soluble netal ion in conbination with the tissue
web render the 10 tissue product of the present invention efficacious

agai nst comon influenza and cold viruses such as Rhi n?xg r%ﬁ)ﬁ@ l‘b
Furthernore, as these antiviral conpositions tend to be |°d, Up tenti al
for skin irMX48¥n and stinging in these areas is greachysnagkced.
Preferred water soluble netal 1ions used in the present invention include
copper, alum num and m xtures thereof. 15 Copper salts useful in the

present invention include but are not |limted to copper sulfate, copper
chl oride, copper nitrate, copper acetate, copper brom de, copper iodide, or

M xtures t her eoimulivtAvili5iadkdrinatis® Cullstiilds fo Sy Rlef S5, MG PLILn 1 nel ude

but are nof{ WdtéPSoRBieetal aru t SSehH —pot-assi um
al umi num syl fate), al umi nrgm chl or gkﬂ” Zgéazum &K HOE Rag Hlog K5 | foer iy
chl or ohydr ap@mimid al uUm NUM Z1 T COMg $HM TETT & CfTror oty £x—1-¢ yegre—A
sui tabl e al watimisIEY] Tate Tor USEfW T [35% pr ovANE ventef—-3—avai abl e
from Hol | AReedioEpABY’) 1 NCOT POT Al E AT IS [ IS o lhge tit s— A st-tapl e
al um num ¢BegNigRydrat e Tor USe W T NEj CSEpRs f-o-+s—avatapl e
from Summ | Biseegdnyh Labs 75707 ENOf5.8 33 ——Aetastve] | i st
of suitabl eCeinfIr)sol ubl e et al 1 3% a ' v hy-eH-ex-de
formation £G s are Tisted TH R TR/ O ow (13— FAPR—2664-W
01/ 28337 P%QZB QunuT at T vig oy ar joplgde jFoT et —Sgnstant-s—fer| at er
Sol ubl e Met @oppkQiNS Vat er Sol ubl e;_ﬁ\ﬂatwmi ﬂ%:sl"m og—K3teg—14 og
K5l og K6 Al Gﬂl.hiimlm 9.2/ 24.3 33. 0ty (1T 145533 38.0 303

Indium 9.9 19.8 28.7

iron(IIT) 11.87 [21.17 [29.67

Lead(IT) 7,82 10.85 | 14.58 61.0

Plutonium(IV) 12.39

Tellurium(I'V) 416  |530 648 |720

Thallium(TIT) 12.86 | 25.37

Titanium(III) 12.71

Uranium(IV) 13.3 412

Vanadium(IT) 11.1 21.6

Vanadium(V) [as VO™+] 25.2 46.2 58.5

Zine 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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18.73 36.7 38.3 Arsenic [as Aso 9.7 14.0 20.60 21.20 B Ilium
12.715.815.235.2 Bisrmuth(l11) Cerium 14.6 26.46 Ceriunl3. 28
7.

Chromi untl0. 117.829.9 Co 7.0 13.68 17.0018.5 38.040. 3 Ga,il ' % .734.3
| ndi un®. 919.828.7 ironll.8721.1729.67 Lead 7.82 10.8514 % .h%htzloni um
1 V12. 39 Tel | (Y@ UYR#?7 653. 064. 872. 0 Thal | i uml2. 8625. 37 Ti tREATUSH2pI23

In the compositions of the present invention the water soluble metal ion is present
in an amount such that the final water soluble metal ion comprises from about 0.001 % to
100 % of the antiviral composition by weight, preferably from about 0.01 % to 80 % of
5  the antiviral composition by weight, and most preferably from about 0.1 % to 70 % by
weight.
2. Optional Organic 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 pyrmolidone carboxylic acid. Pyrrolidone

carboxylic acid, which is also referred to as pyroglutamic acid has two sterecisomers (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, 5-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, 5-0xo- (-)-2-Pyrrolidone-5-carboxylic acid, (-)-Pyroglutamic acid, (55)-2-
Oxopyrrolidine-5-carboxylic acid, (S)-(-)-2-Pyrrolidone-5-carboxylic acid, (5)-2-
Pyrrolidone-5-carboxylic acid, (8)-5-Oxo-2-pyrrolidinecarboxylic acid, (8)-Pyroglutamic
25  acid, 2-L-Pymrolidone-5-carboxylic acid, 2-Pyrrolidinone-5-carboxylic acid, 5-Carboxy-2-
pyrrotidinone, 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 Pymolidinonecarboxylic acid, L-Pyrrolidonecarboxylic acid, Oxoproline, PCA, Pidolic
acid, Pyroglutamic acid, Pyrrolidinonecarboxylic acid, Pyrrolidone-5-carboxylic acid,
and Pyrrolidonecarboxylic acid.
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12.71 41.2 Urani umay) 13. 3 Vanadi unmtl. 121. 6 Vanadi um [as VO +25.246.258.5
Zinc4.4011. 3014. 1417. 66 Zirconi unl4. 328. 341. 955. 3 Lange' s Handbook O

Chem stry, 10 Edition, MGawHi Il, Inc., 1992 14 1 9 APR 2004 WD 01/ 28337
PCT/ US00/ 28923 In the conpositions of the present inverf Qof\PRe208%er

sol ubl e net alwoarsiss present in an anount such that thedriuaglssmt er

sol ubl e metal ion conprises fromabout 0.001 %to 100 %of the antiviral
conposi tion by weight, preferably fromabout 0.01 %to.80 %of 5 the
antiviral conposition by weight, and nost preferably fromabout 0.1 %to 70
% by weight. 2. Optional Organic Acid An optional organic acid nay also be
included with the mmﬁnd‘»ﬂw@@tutaamacldca@tdlmabfmgambsmmdmss)ist abl e for

use with the entlon ar sed | :

09/ 643, 903 fi f‘p‘% iﬂdlﬂf tloyqne L3515t &f‘gm?ﬁe gﬁo*nomﬂom carbox cor por at ed
herein by ref emé,r{ﬁe)-Pya:oglutahxgramédS-Qw-ﬂD@ﬁabhn@;I@famParrdcdn@m-é cpwqybft citone
carboxyl i c_acifl., Pl S fboxARLADA b ate\m Fofifudbadamilerred to as

pyrogl utamc acid two stereol soners stereoi soners are
suitabl e fér Fywolidanacarboxylieacidsend Oxpprelingnl E&cfw“vﬁ alsoscqmmergliyavaiRble cof ar e

preferred for uy&gthla%&hﬂnefﬁﬁ’em@{mre bl ends of the two stereoisoners may

al so be used. The reoj soner.i.s nost preferred, Th t
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I(D;Ir) 2I Pér rol :SM& Ga Bahéwmdhctts:Capmenglaweomnﬂ"g Ngwelprscy undérdhe tafR) nae
rrolidone
D-2-Pyrrol i dor’?gﬁ’ggl t{éﬁeﬁl&%g ?‘?Ig%&lnoraoq( %o ?@5 un% rtPe trade name cg‘ Ajidew® A-

D- Pyr r ol i ditnoneg.avbiabsylts of parodlidpneaadolyliPyeid Ub aﬁ@m@dwmbblaen@an The L
St er eoi so rrer of odRXe p?r?:l)lg& Ey&!rrl%fcﬁg: oJid! bg aﬁhnﬁ%ﬁgﬁlgﬁ’iﬂe QM séiiifonvGth ¥ gr Nanes:

L-Proline, 5- ( one-5-car boxyl'ic acid, rogl
acid, (59)- 2 Otherorgamcacxds yl (-)-Pyroglutamc

The most common is sodium pyrrolidone carboxylate from UCIB, France via
Barnet Praducts Corp. of Englewoed Cliffs, New Jersey under the trade name of
15  Nalidone® and from Ajinomoto Cotp., Japan under the trade names of Ajidew® N-50 and
Ajidew® NL-50. Other such salts of pyrrolidone carboxylic acid include but are not
limited to copper, iron, potassium, aluminum, manganese, and zinc, Other compounds of
pyrrolidone carboxylic acid that may be used include arginine PCA, betaine PCA, and
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 Cjp 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.c.;
phenyl, amino, atkyl, 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-

16



Oxopyrrolidine-5-carboxylic acid, (S)-(-)-2-Pyrrolidone-5-carboxylic acid,
(S)-2- Pyrrolidone-5-carboxylic acid, (S)-5-0xo-2-pyrrolidinecarboxylic
acid, (S)-Pyroglutam c 25 acid, 2-L-Pyrrolidone-5-car bofxél [ eﬁcéﬁn

2- Pyrrolidi none-5-carboxylic acid, 5-Carboxy-2- pyrroliid , 4‘

5- Ox0- L- pr ol iWE812830xopr ol i ne, 5-Pyrrolidi none-2-car boxyCr@swesds dutimc
acid, utimnic acid, L-2-Pyrrolidone-5-carboxylic acid, L-5-Carboxy-2-
pyrrolidinone, L-5-0xo0-2-pyrrolidinecarboxylic acid, L-5-Oxoproline,
L-JQutamc acid, .gamua.-lactam L-Qdutimc acid, L-Autimnic acid,

L- Pyrogl utam c aci d L 30 Pyrrolidi nonecarboxylic acid,
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above-|i sted sterem onmer Le c i | laBd, France
via Barnet PrdHuct mcu% En ? ML % il ﬁh&ﬁo{ywmoiéca trade

nanme of F’IQ:IoIhyéFG’Ft@E“rﬂ)lm‘ahﬁd f r“dﬂﬁ"ﬂf Fﬁﬁ‘fcoa"@os By °’§'§i§)§ﬂm&%’8 sald(iy gc‘[l ade nane
of Ajidew(r) A-defind0salivicalacidaldtiydwiyipanpiol AtidNa -y dronmeRtole aaeidd Hre al so

comercial l'y gygilaRlpfon@ididCan miiedueetpyr rol i done carboxylic acid by
acidification of the salt solution with mneral or _other organl c .acids.

The nost common i sAsodinshsive tistof plorartenylisegigs sell with fpgpyatiormgides | o
Bar net Product 0CR.- safitatdd) ghawennd, Ghonfafis, orl\mme@r@e;yofuvfd@rbwtﬂ@ w9idtde nane

o B Oyl e @g jRoami Qo?rvﬂthmpﬁ&ﬁﬁmnuﬁhﬁﬂfgrbdpe deaenanes. of

d f
éja:. bg\),(\@{ I) C aciding EY"&%@ B Fr sqlﬁ)tgute ?longtthe dclifu%n %Qﬂlﬂ} or off thepayffrﬁa(ﬁl: hﬁlﬂge

al umi num nangaresaromemit acidnbexamihsid. eHMRIEATIs eﬁ?“"’“p";‘/‘}dr Gito h%@%é¥ %g;m c
aci d that may fgisyseesinge tusleriaxgicnicier@yvhisit ahydoptaoupfds subgisisde PCA
on carbon number(s) Cs4 or above such as 4-hydroxyhexanoic acid, 5,6-

20 dihydroxyhexanoic acid, 6-hydroxyhexanoic  acid, 4-hydroxyoctanoic acid, 5-
hydroxyoctanoic acid, 6-hydroxyoctanoic acid, 6,7,8-trihydroxyoctanoic acid, 8-
hydroxyoctanoic  acid, 4-hydroxydecanoic  acid, 5-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; acetylsalicylic acid;
dehydroacetic acid; sorbic acid; suceinic 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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20 In addition to pyrrolidone carboxylic acid, other organic acids may be
optionally added to the antiviral conposition. These include but are not
limted to organic acids such as ascorbic acid and oth d&Fﬁgzﬁkng aci ds.
Sui t abl e ot her carboxylic acids include but are not t%

hydr oxy aci dswomagh?r as Cl to Cl2 saturated, unsaturatedrc@nmﬁnmbures

t hereof of carboxylic acids 25 possessing | to 4 carboxylic acid groups
and having at | east one hydroxyl group substituted on the C2 al pha carbon
wi th additional hydroxyl and other functionalities (i.e.; phenyl, am no,
al kyl, etc.) optionally bound al ong the carbon chain and aromatic ring(s).
A non- inC|USigec$ﬁéﬁjﬂEmﬂhﬁba hydr oxy acids which may be used includes: 2-
hydr oxyhexanoi ¢ aci d, 2-hydroxyoctanoi c acid, 2-hydroxydecanoic acid, 2 30
hydr oxydodecanoi ¢ @psiodal Methlyshitd whishpnl be adder cis asi entipes! gemgonepiadh BEi ¢ aci d,
mandel i ¢ aci d antivieRl dofnpddiidh, of @le)peedtt thvaiof includ€ thbe discloskd ig UL Seriat Nagi d,

hydroxycapryl g, 51"13‘1 ll%éﬁ %94\!?3%9@ o&@zpifﬂfﬁgﬁéctﬁ'@wfi@% 2898%458,750

hyd i Xybut d, and
S oL B scemie 0. L M SO O R oot o
i nvention include h&h@con@drm)afﬁepﬁmnsmtnm& tigloptionalfr@tabsalt|is pressut in

unsat urat ed. - af3um %bmé% et whg y OmpriSes GRRPEGH 0 6019 lobBour
possessi ng I |c aC| ups an aV|nqw east one hydr oxyl
group subst i taﬂ%dbx)wengweof@@ masx@cew pore mpferbindEam pesHad- O “hd ot her

functional i ti ggq &len Brore RAGANY frol TbdAP0.03% By B¥iIs%. al kyl etc ) Optl onal 'y
bound al ong the carbon chain or aromatic ring(s). A non-inclusive |ist of

beta hydrotgy acids useful with this invention includes: 3-hydroxyhexanoic
acid, 3- hydroxyoctan0|c acid, 3 10 hydroxydecanoi c aci d,

3- hydroxydodedaﬁ@ﬁ@“&gfd 3-hydroxycaprylic acid, salicylic acid,
5-octanoyl sal i cyl g, A Sl cBnbboRsY B bARGE Srvatiof ma-alty Homey peojiRAgi ¢ aci d,
3- hydroxypropignic acid, and m xtures thereof. A non-inclusive list of

ot her car boxy|248tds useful with this invention includes C to C12

sat urated, unsat ur 86 nod WaKBik 16, beOtimitdX byl iRGry] ftek eefieved tharthoxytidng aci ds

15 possess) P strficinf o dﬂ.xs\éiu},ﬁziﬁggg [LOUEP Y dF a2l cfaWﬁr@%' gr oups

.. ph t b
Chatn of o thwasowmnpmgm she aem%%ﬁea%wooi?he s 8 Dbl SO 0"

oct anoi ¢ aci d, indeleamos grugtorecnd Glactivete@12 car boxyl i c

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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acids possessing | to 4 carboxylic acid groups wherein a hydroxyl group(s)
IS substituted 20 on carbon nunber(s) C4 or above such as 4-hydroxyhexanoic
acid, 5,6- dihydroxyhexanoic acid,6-hydroxyhexanoicaciq,94ﬁﬂergﬂg¥ctanoic
acid, 5- hydroxyoctanoi caci d, 6- hydr oxyoct anoi ¢ aci d,

6, 7, 8-tri hydr¥2¥&¥8¥anoi caci d, 8- hydroxyoct anoi caci d, 4- hyReuasspeisezanoi ¢ aci d,
5- hydr oxydecanoi caci d, 6- hydr oxydecanoi caci d, 7- hydr oxydecanoi ¢ aci d,

8- hydr oxydecanoi caci d, 9- hydr oxydecanoi caci d, 10- hydr oxydecanoi ¢ aci d,

4- hydr oxydodecanoi caci d, 5- 25 hydr oxydodecanoi ¢ aci d, 6-hydroxydodecanoi c
acid, 11-bydroxydodecanoic acid, and 12- hydroxydodecan0|c aci d; benzoic
aci d: phthalic acid; prafsatd atkekylegd iacobeli ; 2 @ehipdEoapdydthoxyeicd: alabelbi ¢

acid; succini Ccog.&k:f&aug hyafiHid & 1%&‘15&61 2?»@2 beﬁ TemhiProfRRMoSoRedddE Reseﬁk eic
acid; folic acl acetic acid; ethylenedi am netetraacetic acid; E% ‘colic

acid: and mi Xiouisiaas eiesriiesrlol 25al2rikam Sl Ghrmicaly fivsion deas Gemsr from

about 0.1%to ﬁ%@&c&felﬁmﬁewmﬁls wiiDipysiagd diabday 1 2wablegddf ethplead @ddapl y from
about 2%to 50% of the antiviral conposition by weight, and nore

preferably £rom aboier sﬁ%ﬁl@et}?&%hﬁ? alchi®isindlhdéi MIGID(DIDDBS-Iglt(tIﬁIﬁoﬂﬁﬁnsaMI ght . | 17
1 9 APR 2004 WO 01 337, PCT/ USO t ta I ona
metal salts V\A‘H"ﬂ?l‘ %Pé%lbglxﬁ%@ﬁq‘é(gl 1?3 éﬁf’ R Oi‘%mmogn%‘?] e Le’iiéox%’i)l vi ral
conposi tion of piQedbyCERIBL CafbiRIEdrftitation Gf Wfbuiy) Q&ﬁnd&hﬁﬁlﬁamﬁomom.zzs Seri al
Nos. 09/421,131 filed ta%‘iﬁ‘g g %99 09/ 42%0 eda Q:o wﬁ 159 1999;
and 091458, 75051 foopdensappst rafist ©f G12-Fap dineqr Rlsohplssy g’hfwfg 5t are
I ncor {30" at e?hhﬁélégt d? eﬁyleﬁ@dcx%%gﬁalsgacénrﬁxshhﬁi (EPPANP Sl rEth @R Ter®in ﬁﬂ]’bﬁﬂtﬁﬁé}?&ﬁ?h
i nventi on, e optional sa e
final netaf0i ofe %‘%‘B B Spe: %ﬁ%@g’ﬁtﬁ}ﬁF% %%d%grgt e M58 by
wei ght of the respoeaii asmwm&c px-88 dx abidgpsationoprodiobof a 0C1@19maisbt edirut 10%
and even nore preferably fron}%) % 0. OSK}Eq abo t 5@6 10

of about ethyle:

alcohol with anaverage moles o ne ox1

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 (i.e.,
Ceteth-10).

Other suitable nonionic surfactants for use in the present invention include
alkylglycosides; alkylglycoside ethers as described in U.S. Patent No. 4,011,389, 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 Cy2-Cyg 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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4. Surfactant(s) The antiviral conposition of the present invention may

al so include an optional surfactant. Wile not wishing to be limted by
theory, it is believed that the optional 15 surfactan a h Ay
solubilizing the lipid shell |layer of the envel oped cl sg ’Q‘%MS Thi s
sol ubi | i zat i omo ofzsishe |ipid shell enhances the ability ofciRgy-a0nti viral
acids to penetrate into the virus structure and deactivate it. Suitable
surfactants include but are not limted to nonionic, cationic, anionic,
anphoteric, and zwitterionic surfactants. 20 Exanpl es of suitabl e nonionic
surfactants include but are not limted to al koxylated al cohols having an
HLB of about 8 to gl R rfpheof QldtmMuiBctiney 8 L in IheQrbdehtHpt#addn, InclldeX 25
wherein R= C2 - C50 and ma ‘t])e &iot her. branche lunsaﬁtgr.&lﬁd or tsatturat ed
n =10-40 X = ﬁymﬂﬁgéﬂ?}mﬁéﬁ% as fpseapals| by eoerel BIgTHC af Faithsldn FRedonol i s
pol _ylox%lor opyl gﬂi&b(é_l%)\i(lidaﬁdv\}é@éw&te?yiham Gae)al ERBiriclst §H 1888 ér capolymer off al | y

avai |l abl e as . manuf act f t

Par si ppany, NEGY @thtlf).oxﬂ? afﬁgq &&ﬁ%ﬁ%&%ﬁ%ﬁ%gﬁ&gﬁ %Eﬁﬁt Zg%%aA
preferred &l keﬂdgdnlapddetmrc@ubdme'r)s a Cl2 to C15 pol yet hoxyl at ed al cohol
comercially avail able as_ Tomadol 25-12 from Tomah Products |ncaqr.porated of
Reserve, Loui si ankhegtptignal marggsnt ‘E’S’Pi@esfffoé‘h?@‘iémm%h@n‘o%alog tb&fa“flﬁg’gt on,
Texas (condensgahpdeifion BY RSHR] preferabll 2161k 3%, Asdinod lprefdialiys frovh abouafl 2%ver age  of
about 12 noleg of ethylene oxide). 5 Qther suitable ethoxylated al cohols-

i ncl ude TERG ¥& 15-S-9 (the condensation product of C 1-C15 linear

al cohols with an average of about 9 noles of ethylene oxide), marketed by
Uni on Car bi de Corporation of Danbury, Connecticut; and NEODOL 23- 6.5T
(condensatjon - i riakgehol s with an average of about
6.5 nol esmgf e ﬁ&napéom gengcgm!e Aggﬁ;gg‘rs]&ﬁai stilled (topped) to renove
certain inpuriit issre Biteler

The antiviral tissue may optionally include one or more moisture barriers. The
optional moisture barrier may be joined, connected to, placed on, or impregnated into the
fibrous ply. The antiviral composition may optionally be applied to the moisture barrier.

15 Preferred moisture barriers and a method for making moisture barriers suitable 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, 19835,

Moisture barriers are also disclosed in: U.S. 6,054,020 issued to Goulet et 2l. 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.2
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10 the PLURAFAC brand nane surfactants marketed by BASF Corp. of Mount
Aive, New Jersey, such as PLURAFAC A-38 (a condensation product of a C18

straight chain alcohol with an average of about 27 m)lf g& ia ne
oxi de). O her exanples of ethoxylated al cohol surfactan é B ﬁ i ed by

| mperial CheWPerdddConpany (1 Cl) of WI mngton, Del awar eectidsesmezzncl ude t he
class of BRIJ 15 surfactants and m xtures thereof, such as BRIJ 76 (i.e.,
Steareth-10) and BRIJ 56 (i.e., Ceteth-10). O her suitabl e nonionic
surfactants 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 .2. @ptibhet BolylBdrid 8RRdol al Kyl pol yet hoxyl ated esters such as
PEGOSPERSE 20 1000MS, avail able from Lonza I.nc, of Fair Law, New Jersey;
et hoxyl at ed sor bi t 3fpile pesshngde be lupited By theory. iis peliexeddpat the spopal ot ty aci ds
havi ng an avermiydydtizgicelnl pfovidet dntmayddabfiress tothefantiviiabtibongt 2 t o about 20,
preferably from about to about 10, ch as TWEEN 60 orbjtagn esters of
stearic acid havi na“‘ﬁ‘hl%ﬂ}]éé]ﬂ éhﬁ&(@’ﬁgéfé’?"aF g‘éttaﬁdyﬂ"ﬁ’ﬁué TBéﬁcnﬁﬁbﬁ‘ﬂ aﬂcg), TWEEN
20 (sorbitdh gstfenbly glycdrinefiics ghiesiad)- Hthdr mejtabln polykydrig elcahelyrincdude putplgne
ﬁt hoxyl ati on ofiycahaekyler®ylyand 2 hdERbIGE 1 Loeitirictdan seditel] Sriafol Stegar i ¢ ac :c d
aving an aver r t type o
suitabl e surf a?@?}%ﬁ’f g&%’rp%ﬁggtelrﬁte%} %ﬁ%gglg%lgﬁlﬁlsgﬁjl bgﬁa Flﬁﬁe?](gg@g{ AERCSOL OT,
a dioctyl este‘FOPH%Wb%W’iﬁ’Htg‘?ﬁ’laPﬁg’ﬁi‘E nic acid marketed by Cytec Industries

I nc. of West Pat : ¢ o i a Lo % of the
PEEI:'/ Ugo o/ 25 5o 3a Ste,ir F‘rﬁé‘%ptnﬁlga‘i"polﬁ{yﬁﬁ&’al ohdh rlay ORRise Aot Mt%l{/%?swu ?féh the

r-types. of _suitable sur nt.s for .

present i ni&nt3gHTa! FomRRosiHe b%‘%@&@ﬁé“% p%?’?/ﬁ??l"“sgé ?h%aosf %e%tévéfanade by
General El ect rdompositiondly #ejght, and nmsnprefsraply fiom abayti 3054p 80%iof the aMivirglopol yner s
i ncl ude Gener adonipbstidniyaveighSF 1188 (a copol yner of a pol ydi met hylsi | oxane
and a pol yoxyal kyl ene ether) and General Electric's SF 1228 (a 5 silicone
pol yet her copo?r-y&@‘Pf)S.Ol“PF?é:l’BﬁWal surfactant conprises fromabout 0.01%to
10% of the antivir nd L iy BHifh BaRlsY oftiohifyt Rcidea and
st oot bl 1 08 AR e o the
Antiviral ssHEe .

disclosed in U.S. Serial No. 09/342,777 filed on June 29, 1999 the disclosure of which is

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 jon comprises from about 0.001% te 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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1. Moisture Barrier The antiviral tissue may optionally include one or nore
noi sture barriers. The optional noisture barrier may be joi ned, connected
to, placed on, or inpregnated into the fibrous ply. T ganépﬁ %I
conposition may optionally be applied to the noisture barsi/ar)| C'éreferred
noi st ure bar r¥@fR8®Ad a net hod for nmaki ng noi sture barrimrraussedsizabl e for
use with the present invention are disclosed in commonly assigned U. S
Patent No. 5,968,853 issued to Kelly et al. on COctober 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 tSKidfialst &. pmNovamber hatP8;cand 16S. Serdl My. 69/841,234 dedi March eut

Britain 1,599,189 thRuktlbse df whith irb GichpoRtcOher&MBERSréte, al . On COct ober 7,
1981 and EP 0144658 published in the name of Endres on June 9, 1985.

Moi sture barriers Brelsed igioes sitalde der this: pumpose a6, dglpsgbm Uds Fetgntt Boscoul et et
al. on April 5359 281)@ﬁcd mxﬁﬁﬂma&l dpUtdbSNEX] 1991; §,n64, 038 nBuedfto Wedpalkktiand et

2:- 82 \';‘g‘r’]g,g?% &Zg W@)?@%@%ﬁ? u@HJ&' Hﬁguéﬁ' okﬁ‘é‘n 101f9?§"‘su et
MECul | ough on' 33 %agwsuid SHete Fidnra tﬁ’ﬁgﬁ élgﬁ“ﬁ RHBEEAon) | e

wi t h one anot (feptembed 2%r159%; the displosugas Ofn’blcbafnﬁicgiverﬁféd ¢ip peteferang@ | ude but are

not limted to ply dln close igned. .U. S.
Patent Nos.: 3, 414“%%’5 REEnEP oSt B RAE i ‘WD‘{f]é’égfs 8%%*‘%‘387 225
i ssued to Nystht&ﬁ?j on February 18, 1975 4, 481 243 issued to Allen on

Novenber 6,, 1984; Ta%peg 0§go%?4oéﬁ§maéﬁﬁ§qrﬂltcﬁ’a%“%ble fé}%é\/ﬂﬁﬁiﬁar&gmg "]1:’%@4’& t he
&

di scl osure of ncor erein refere PR 2004
WD 01/ 28337 P@Wh@sa@}m2=3°lzg°mejb%ﬁ9ﬁ ymessy ¢ Qe MAJSRISHBImORER ElRHE wi shi ng

to be |imted imferialse dysyused lierdirs thpetbinepadybilotant andrsélicop dronsdl intgyelaydeghly.i ¢
al cohol provi dagy QRNGRAER H0dttsAaSBolfrferic) Bligdfkiid/ icbdlyntetic wothﬁuhﬁla,bé-
pol yhydric al C,%L%%na glfok&qemé? 1sar£qd{%5g¢ , Bl réams}.- %Eﬁ'eé“ fegh and 5

preferably I ta cohol s

i ncl ude buiil é}h@n, %’Eﬂdcmﬁ’é WHEOGHYTIF®E 2 hexane d| oI 1, 2 pentane
di ol ; sorbitol; sd®rdfértedpolpsilongns matepals yrglugi@épaglhswnwrygﬂﬂmselptﬂne wisef s; and

gl ycerol et hertgeg‘ogeﬁngstkww gl ycerol ether,

20 |
(1) — Si-0 —

Ry
wherein, Ry 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 Ry radicals of any particular

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

monpmeric unit.
: Additionally, the radicals can be either a straight chain, 2 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 R and Ry can also contain any of a variety of organic func-

tionalities including, for example, alcohol, carboxylic acid, and amine functionalities.
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| sopropyl glycerol ether, and the like). The optional polyhydric al cohol
may conprise fromabout 0.1%to 99% of the 10 antiviral conposition by

wei ght, preferably from about 5% to 90% of the antiviral . c hijon by
wei ght, and nore preferably from about 20%to 80% of th{? Qarfﬂs@)mblf

conposition ByoGBht. 3. Water Soluble Film Carrier Thercantsinzissal
conposition of the present invention nay also optionally include a 15
water soluble filmcarrier. A suitable water soluble filmcarrier for this
purpose is disclosed in U S. Serial No. 09/342,777 filed on June 29, 1999

t he di sclosure of which is incorporated herein by reference. 4. Lotion The
ti ssue of the pre®eftred polpsibianes inelydeoyrrighindibih prdanepolysidoxand oiteris. of Thee
antiviral 20 geNRgSlehdRfor@hilat he present invention nay optionally be

i ncl uded as a conponent of the optional lotion. If the antiviral
conposition is incl udﬁd as,a co nent the lotion, the antiviral

conposi tion conprises FromAbout 07 05% t@ 80% of the |otion by wei ght,
preferably §rom 0.5%tlo 70% of the¢ | otioh by weight, and nore preferably
from5%to 60% oR,t hei-0 etdidn-by WeOght -Sil-Rst he antiviral conposition is

I ncluded as a conponent of 25 the lotion, the water soluble netal ion
conpri ses from about a 001% to 100% ofb tn‘%]ﬁ antiviral conposition contained
in the lotion by weigh?, prefefabliP froméabout 0.01%to 80% of the
antiviral conpeskdid &8h RPORSIARAI b iﬁcﬁi&n'déﬂtlb%@ aly CY\e Cgh tinsubefichtddsilyl or

f bl f 1.% 709 t I V] . LA 1 t ai ned
'n the | oty?%@%f“faﬁﬂé’cﬁ“ﬁ% bRt Gy} %?ﬁ't"ﬁ%f&ﬂ’ad'&’?”ﬁ%af g osed 1 n

1 gnt ur pose
U. S. Patent 9 fadt?a? pjndppendently ape G aba P‘&“‘E&R‘&dé‘{kyh£f9upo B Bhes  1978:
4, 481, 243 i ssurdwilloecAfdizerthad techivealprthere iGno difforgure whetbdradfop Bxanipis Bedr Ry Lavash

o o e SRR s ReR i, S Eégnu:\é\@rrﬁ‘cﬁ)rof%tto Bt p)berht® add 1pod 996

70° V1998° "5, 830,487 | d 21
1o  APR 2004 WGHHe msseseicimbs Pevwers) Gag 590 40% a3 g, ef%{F‘?lyg?m“”W«B%élr%sgtje

1998; and 15 S an8ebdquaf%No. 09/041, 231 filed March 12, 1998, the disclosures
of which are incorlponsasitulady pieferrbd embetioreat) Be - Rprarefmgthyd groups Ind X0 434 t abl e
for this purpo JiSGbRREA o or 418 OSuch materidPdhalt 82gdndraiyed 1O
Ampul ski et al @g%ﬁﬁ%% g%ser : a@% ; ’gr 1%.4§l 4%@‘?5‘31% n& %O.Ar'qi)ul%ki e
described herein as polydimethylsiloxané 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 Ry functionalities including

alkyl and alkenyl analogues of such functionalities. For example, an amino functional
alkyl group -as Rjg 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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5 et al. on Novenmber 17, 1992; 5, 385,643 issued to Ampul ski on January 31,
1995; 5,389, 204 issued to Anpul ski on February 14, 1995; 5, 814,188 issued

to Vinson et al. on Septenber 29, 1998; the disclosurgss0 [ re
i ncorporated herein by reference. Lotions preferred foj 3 é%tﬁulﬁ

present inverWQ#f8Bhcl ude pol ysil oxane based | otions. 1GCTypersns

pol ysil oxane materials which are suitable for use.in the present invention
i ncl ude polyneric, oligoneric, copolyneric, and other rmnultiple-nononeric
siloxane materials. As used herein, the term polysiloxane and silicone are
used i nterchangeably. They shall include all of such polyneric,

ol i goneric, CcaRodiy wenisolvardsoh e hexme, tlispll dor exempiamyrpucposds| clyanBariawtaer i al s.

Addi ti onal |y, dfhBaDRk kshYiRE BSsiBRRDR @il Eeraw&E it @fussed B GhBIdKail @
branched chain or have a cyclic structure. Preferred polysiloxane materials

i ncl ude t hose °RYY Vi ng nononeric siloxane units of the follomnng structure:
RL 20 | (1) --- STheopgpnal lofign capbe apnligd torthe tissee RRpersP aBerdhy veqbibasbase
nonomeri ¢ Wi tdried fe.iatdepebt| edditioy nizéhodnThedbtiopnlis apphedan wl amashics frgin, abaut kar yI :
aral kyl, cycl WIJ/"ML ’abmlﬁlm% Rl SHEL RGRT we@rPr@feﬁﬁry ﬂh@ﬂ)‘tl&ﬁis -ap Fﬁi@ﬂ’

such radl cal s .can utf) ?ho t(ﬂ%}) to li]f) t'('gﬁ/ tvlvjetl ofgle tlssue apér Web in I's Of
any partlculaﬁnmhﬁﬁﬁﬁﬁ "h P PP 74 e corres%g di iy

functional iti esefeatbly ﬁ@nﬁ@@foééjt%ﬁ‘hﬁptﬂé%m‘?ﬂt@“ﬁﬁht t. Additi onal ly, the
radi cal s can be ei G Shh a 30
cyclic structure. '}I]h o R 2 C g{_épp ﬁQﬁl Efn%ﬂﬁggg%%&gg theq{sdp' s

i ndependentd y webeAppied hereig P‘?”c‘ﬁ‘f‘f@“‘? FReRes thal 31 ejanpwd, Ratigon 0 bBE?“’ 6t°f1 i mi t ed
to siloxanes, thollai taxanesyer thedufak\of thei fapgre For Traepleasinsajontions offd R2 can
al so contai n apyacefr ﬁlevtﬁgde%b’erQJcb QEDRRE %reﬁfdﬂ@rleﬁséﬂﬁﬁhhtﬁ bERtién) Gdclidingg, for

2005 01/ 2645 s BB oy P AR LT ST he e st rai ght
chai n organopol ysi haxamgpleat abﬂ-ﬁhﬁmﬂfap}ﬂhﬁlon is where the tissue structure contains
15  differing amounts and differing compositions of various formulations throughout its
structure or alternatively where some zones may contain no lotion at all as taught by
commonly assigned U.S. Patent Nos. 4,481,423 issued to Allen on November 6, 1984 and
5,814,188 issued to Vinson ef 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 composition 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 examples 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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followi ng general formula: RLRT RORR4A 51 111 (2 R- Si-O0---Si-0---
-Si-O0--- -Si - RI I 11 R3R8 aR0DbR6 wherein each RL - R9 radical
can i ndependently be any C - C10 unsubstituted al kyl o 1& aryl radical,

and R10 is any substituted C - C10 al kyl or aryl radi c&lg y each
Rl - RO radiwabi/dss7i ndependently any C1 - 4 unsubstitwsa}ngﬁg group.
Those skilled in the art will recognize that technically there s no

di fference whether, for exanple, RO or RIO is the substituted radical.
Preferably the nole ratio of b to (a + b) is between 0 and about 20% nore
preferably between 0 and about 10% and nost preferably between about 1%
15 and about Snfided totheingiad dfititisae rathdp eah Ciefugsts SUFDMIERIFE There e numdrBusar e

met hyl groups R0 Sh 1| tuted or unsubstituted al kyl, aryl, or
al kenyl group. &%ﬁu ch mat ere?eaa]pE E&F be generally described herein as

pol ydi met hyl si | oxafke lokiorcteantva sipgliet & the disdua pajed veb a0 |poiny afts ity b
appropriate i ngihat PR?e"r:Ibly%@ l@tﬁonQ@aiﬁhecEa?ﬁ%fmé asrswe ml lﬁﬂbe@?&ﬁ%' $bi &m&

| ud | h
onal Kyl h%rﬁgar B s e P D b S o e ot
nore ani no, ‘}Mt P“H‘S/Hr%kwem%t*ﬁerbe or %q“ssewﬁeﬂ thramgaerm@r T‘klbt ofke, ani de,

ester, thiol alﬂ'(l'ﬂn(]ﬂn alkdieerap i td the pipeowel dffet @ Basipagbditiiongh suell daydndanslisal keny!|

anal ogues of salﬁepnweﬁ&ﬁgqnﬁhaﬁmsa aFleroﬁXﬁEﬂihfun@ﬂeﬁHlﬂQa;‘[ gt 1oBBRe 2l Kyl
group as R10 Ctﬁ% unct onal 25

;

Dol ydi met hyl si 3%“"5':1*3%“% dﬁgﬂggnﬂ P a0 ABLERT (e S o o

pol ydi met hiM si Imgxen@yshed RAPPIPro to thereby excl ude ot hers not

specifically liste L I avallable
ol ysi | oxanes I “t‘}‘? ing30

\F/) i s%:/osi ty of pottysil @ramsscoatmgqed@rctalmuamwngsxmmgreasefmz sodi ysibbwxane i s

fl owabl e or Cat@ughbﬁy e Patet ML SPhEIED liBudiab sapnRlskced s@Rndber 21haodd saue

paper. Thi gz i n | limted to, viscosity as | ow as about 25
&5 lgcqg[goﬁif%edﬁ 5%8.%8& Ce

centlstokes to a nti stokes or even higher. Hi gh viscosity

pol ysi | oxanes whi ch t herresingdissay BapeLWithi Guaipoki€iods of MePeseInvdatiorf f ecti vel y

deposited upon the tissue paper webs by such nethods as, for exanple, 35
enul si fying the pol% 8repasiparavsidp! dispe QAL a87ordRenin B PEFSHIh dnsBIPs ilicox ane i n

sol uti on w t h antiviral composition and the optional lotion (whether the optional lotion includes or
does not include an antiviral composition) may be applied to at least one surface of a

('I

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 disciosed 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 5,514,188 issued fo 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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23 1 9 APR 2004 WO 01/28337 PCT/ US00/ 28923 the aid of a solvent, such as
hexane, listed for exenplary purposes only. Particul ar ,net s for
appl yi ng pol ysil oxanes to tissue paper webs are di scussﬂa(g |£ﬁﬁ%r2é][}ﬁet ai l
bel ow. The optional lotion can be applied to the tissue paper web after the
web has beenwod1237ed, i.e. a "dry web" addition net hodpCTssokeei on is
applied in an anount of from about 0.01%to about 40% by wei ght of the
ti ssue paper web. Preferably, the lotion is applied in an amount of from
about 0.1%to about 25% by wei ght of the tissue paper web, nost preferably
fromabout 0.5%to about 18% by wei ght of the web. The lotion can al so be
appl i ed non- uni f or Fhey compasitienssefi thiscisyesiomfant 4iss bd applied pepuriformiy tadhe As
used herein " nQmsdin) SORTHssHEAPE veBals (i@ harBR Uidn,unfiarhi" eieAnsthat desintoldnyit i on,
etc. of the lotion n, vary. oy f | e,
sonme portions B ﬁg&g?ﬁ“r“flé’ceéc' 8&5? %Ogl%to %g(gsnu?ggg%ﬁjpzé?& ﬂggﬁ?agﬁafh%é\;%peﬁ)gg{rgr or
| esser anmount sexemple.Ome ROTPRHAL it %ﬂceﬁéF}?itWEp Ty ecaEL?j‘F‘fea%%a Elrr?g[ess(% not
have any | ofi ofndantsidf . theAsongpositiyl, endddingopriiows fob tm wpfpte et donoti keveyaey e t he
tissue structurg comaRs 15 differing amounts and differing conpositions
of various formul'ations throughout its structure or alternatively where
SOME zones may contAmi example|aftnopmnifirmadppliaion ufiste By tisPs PFBHYY cag@Pfned
U.S. Patent NOgferhg?adouftid ki SEfi@Rlg t@mPbditns of vivue freilafions 1188glmnd its
5, 814,188 | Ssu%du el wa %ﬁa%vgf! wﬁ%‘e ML RERLETRE aid Ro 108SOR ali BEEine 6} OSUr es  of
rﬁ%‘? AL A n

which are inc e ere y referencé. 20 E I .nst an ply
tissue str i@t ubaent Noj 4831543 dsprddp dillsy °&§{3§mqe{/€r13g‘{ el ogﬁ?do%r%\lm be
appl i ed to therefamcout er surfaces of the paper structure while an
antiviral conposition is applied to the t | nhey .sur f of, the.;Raper
structure. Or in a T?‘F\r%"“gigf ke s FPTROE Y, Ot Otéénl NSl gﬁlglr:gn F%ﬁ?jt jcontain
the | otion whi bemgobitionetris agiped efthe thrane it based PP frg APt AEWHHFPUPISIR! sk n
| oti on havi ng g vidhiivddded to G@npas ioh h dry. weiit tadidi Theormintef aatol solblemetalide
adding a | Clﬁi 00hn1Bhict ?J‘&:ghg}mg F3RbAR 004 tabo% GPWEIER frefrbly@bsdne.1%us si de
plies. The Totion ht be an_ingredient b | GO NPy hLGheWoul d
transfer to th@sélwﬁg@bbﬁn_dvﬂ“ﬁﬂe Rﬁgefagg’ffgormn%bz)&ﬁ?gézb 1?&\’}%}»{?% er - on tﬁh§l ski n.
O, this |oti entivisalgtrmpopitiens pe theapapeth Biust e IRiEuzed) if QEler i AChIGYE FHSEVE
sunbl ock, or slgiaBivaeal éfig virad ditieiphief the antiviral tissue paper is about 6 or less, preferably

less than about 5, and most preferably less than about 4.

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 coliected 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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30 Wiile this lotion would be applied to the outside plies, the antiviral
conposition could be applied on the inside of one or both outside plies to

produce the antiviral killing activity within the tiSSf #ﬁ t he
antiviral conposition on the inside of the tissue, and %‘l 2884app! i ed
to the outsi dEOWH&7antiviral killing activity woul d nosPCPESDaESIy be 24 1
9 APR 2004 WD 01/28337 PCT/ US00/ 28923 confined to the inside of the tissue
rat her than the user's skin surface. There are nunerous pernmutations of

t hese approaches. The lotion can be applied to the tissue paper web at any
point after it has been fornmed. Preferably the lotion is applied after the
ti ssue web has OHREHREMATERBSS exanple, 5 the lotion can be applied to the

ti ssue paper V\%RCQ{, it has been creped froma Yankee dryer, but prior to
cal endering, €., ore being passed through calendar rolls. The lotion

can al so be appl i edRifisovirketypolpietraind 596§ dtesinddtfrolatse pmeiad Tyber@digle such

cal endar rol I's ¢ Aldod{ATelc) ORI MDY RUALEIND YRR ent rol | Usual Iy, it
is preferred to app?y the'lotion to the tissue paper as it is being

unwound from a par eTte stook Vingicprepraied by tajlektiigriley suprmratantignitorg fluldfrosm#iA er |

fi n: _shgdt loaltotﬁr 1969@§Hé‘c¥ed%ﬁahir§%enlhﬁlelcalslmsrﬁgtedtahecm@sgmmbﬂuwt ion may be
applied to the tissue er ayi i0 ssue
paper web or bfefg‘?fg%ﬁ?‘?‘g-a@ﬁt‘?%'&%ﬁ{fayeé‘pf? ?du%?%ﬁggé(%(ﬁ?an&so ?r%?%%)egséé.en %d\?ur e
coating and extunispe The swemagniiebpwgffogen)idrgpmiigedat ¢ ¢0.000 RPRHRE0 1 qught
by U.S. Patent sbinutes 2dkppiadimatelisbdopetet @ntigvplgl ski on Sept enber 21, 1996 and
15 incorporated herein by reference, Treatin Tuﬁ qﬁ?ﬁﬁ@fr W th

Conposi ti o of t heTtomeediss repeyedans &R VI ‘bFé*ﬁ%PF? é’ M PR e

product s accor dutligedtelowh &hp visseadiguot mexbr stased in {ipndd nitpaganintilgise erdhposi ti on and
the optional | gfdceRedoniBd B1bf feiiRigApfiperaad urtidhdeGitht ASh dmmedittely @arso not

| ncl ude an antiyLf akhg%%?ﬁ%ﬁjsu tﬂg%d BYP06-HR s%’paﬁ)hihﬁgn iRdoulafed B quadifpiRse f ace of
a 20 tissue papér BED. ey nag e ggpll@ %QIEE% ¥ Qr |scrﬁ}q%x to the
tissue paper wanoH1Alehapells;(@lse fromg AT farieets Ny CELHE Y W 0 ims Ut he

ti ssue papets wefirus tterdissbind®destsi n U. S. 5,814, 188 issued to Vinson et al. on

Sept enber 29, 19ﬁ8; t he di scl osure of which is incorporated herein by
ref erence. The R hl conposition and the optional |otion may be applied

in a continuous 257TRAl[ISHRA &S dettiBine RiridiidDALSviRElh s ProceBuie b i BHelpkilc at i on
methods i ncl Ude(al%ohggnq Adllc%: b&%lgg.leil@o. CR1-1958). The medium used to grow the Hl-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 0le).

Cultures are maintained and used as monolayers in growth flasks at 36 - 38
degrees centigrade in a humidified atmospbere 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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U S. Patent Nos.: 4,481, 243 issued to Allen on Novenber 6, 1984; 5,720, 966
issued to GOstendorf on February 24, 1998; and 5, 814,188 issued to Vinson
et al. on Septenber 29, 1998, the disclosures of vvhich*I@e [ c?@éat ed
herein by reference. Suitable nethods include spraying, di p'gmg Ki ng,
printing (e.g"0%%¥8%ographic 30 printing), coating (e.cPCTUPUIRME e
coating), extrusion, or conbinations of these application techniques, e.qg.
sprayi ng the conposition on a rotating surface, such as a calendar roll,
that then transfers the conposition to the surface of the paper web. The
conposition can be applied either to one surface of the tissye, r web,
or both surfac ﬁ?*CIEQ'SY@tW‘@B@E“Wb@i’}eB%@? e@%@%B’é‘%R%HQ%
conposi ti ons of(Gibad BRI natdpguiedo. HB78-81680 be applied non-uniformy to the
surface(s) of the tissue paper web. As used herein "non-unifornf neans that
t he amount, pm distribution, etc, of the conposition can vary over

the surface of the pPaPALnFRLd S¥ANEIN wihOT% HBG! t EQMMAE Mibgwautdsafg of the

ti ssue paper an, h reater or |lesser 5.anounts he.c osifion,
et udi ha” pd ¢ st SRS San-PhenEa o fi R ADS My OL eSO pRRR T
An exanpl e of rfom L Teshalegyplne.cRackle, iMD (fibpeBRR satalpgue No- 437002 ¢% and
contai ns diff ersGng paiigillinisgepamiinedglhibmine phtamedfras iLif dechinology dnd. Buockville,

formul ati ons t%@q@ﬂ%ﬂg&h@gmpﬁwgeogg_ alternatively where sone zones
may contain no lotion at all as taught by U S. 10 Patent No. 4,481, 243

I ssued to Allen on Novenber 6, 1984 and incorporated herein by reference.
The anpunt of antiviral conposition or lotion containing an antiviral
corrposition1q hd‘t’IETI”sIOQppI ied to the tissue is based upon the anount of water
soluble netal 4, | SinidsS. @ggled to the tissue on a dry weight basis. The
anount of water SOl UDI'Eé nmeta lon applied to the tissue is from about
0.05% to 50% by wei §atplespuf éfegisaib lpyodad dube ©stdldre out inBb9%6 H Q.5 wen gikauiar dised- nor e
preferably fromabidfed Qisi¥odies aRaiRY WRivehl compbatiNRENELIRE] Ak 16t bRl
conposi ti on on c:F ?ox?c%?ecrontpafﬁara%%ﬁgﬁpt bﬁn%ﬁ%shg d%Eéj%icfl Qlo%t“c@fﬁn eaIllfnﬁﬁL' ve

I nactivation_of C'ne_\_/ rus.. e pH of "the antiviral _b#ssue paper .1 s out 6
or less, pr&}eruppysitiongae ingluged fo5fie Peitivg yarus, OOl ee@aﬁ?lﬁ%‘)’é%g"?’ﬁgﬁ about
4. 20 Viruci dal safs $myf fapariesite prepare the antiviral tissue paper.

Preparation of the Buchner Funnel Filiration 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 Coers 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



PROTOCOL SUMVARY 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 filtrati 011 g%i ) ti ssue
is exposed to the virus for one mnute. Imediately folll Rﬁt m nut e
exposure peri¥AMWBHE virus aliquot is collected from thedriusexeenby

di spensing elution nmedia onto the surface of the tissue and i medi ately
appl yi ng 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 neut ' §lifugti(H0 wisralitesD of stagkoving suppeded i3 By seplemagted vi r al
properties of twhie 10%Bwme MwethuSignar SldastaCaaNedV-dnes) asd MparSslist dispesed eat ed

tissues and a ERMUEbit®thelcBntdt dr\ie theale@ hisHOUBETSAE d calitPatddifbhb2 8RR Airk® APR
2004 PCT/ US00/ 2]892[3 %HLI#JQ%OII]\{A'[EI@I lSﬁglﬁcs(__) S)t{a% K \ﬁ(gﬁ, Rhltnow{us t%pe 4
strain 1059 i sooBral Reg T PSRt E ASEF FE 8N %/%‘5 AT 2 rOELTPREE Sﬁm%ATCC),
Rockvi |l e, ®D themimamuiptedy seilecterRirom ghe tissuethyedisnensing 3 milliligers of pludonamedie by

col | ecti ng t heomagerseatargion of thardsc fusing d chiitpared7Gpéte atd Gimedidtag bpdyiagl t ur e
cells. The cel | gudh Gclbsrupted and cell debris renoved by centrifugation.
The supernatant is renoved and may be stored at < -70 degrees centigrade
until use. The supéhaat@mn sugioh hoapplied fof 15 reparelm whiketightlg moakinfubreflaskto 100, 000
RPM f or 38 - g&leﬁscwy QSluRt cARRY iR XeBabifhiks 4f A6 BLORS HRRAL | ﬁfje%ﬂectemﬂbe gedi a
i s renove n VT t | - ] LLum .. i ne

bel ow. The1§ i rﬁﬁsqugtl T kqhﬁg%t Hﬁ%eyﬁg’e&}s{ltﬁgrrﬁg%tﬁlgrﬁl{@ })ﬁﬂlygmﬁ | gr%tgarg% n&lﬁ?ri ?tgrgdé{? or if
processed on t h&fhserighdiptions (¢4 ml 57 mpEhntionargedip and assayed for therpgesgheg 8

| mredi at el y pr vioss, e tissupgs femgyedifitoa tB¢ Bushney fmod andsa firiat weight idygcotd®df ol d seri al
dilution and inoculated in quadruplicate into H-HeLa cells (also from
ATCC cat al ogue No. CRL- 1958) to determine the input 15 virus titer used

in the tests. %&e%m%nﬁbmgﬁk%@oﬁp to determ ne virucidal activity
in this procedure are H - a cells al so from ATCC Cat al ogue No.

CRL- 1958) . 15he nediAmligsad59bmipraditers) o€ stbltk tiak 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 seconds 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 TCIDsy. The results of the virucidal
efficacy of a given tissue are given as the “log difference” or percent reduction between
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cells is E-MEM suppl enented with 10% FBS and 1% PSG. E-MEM is M ni mum 20
Essential Medium (with Earle's salts, non-essential am no acids and w t hout
L-glutam ne) obtained fromLife Technol ogy, Inc. Rockv‘i 9 APRD?(Gkbco BRL
cat al ogue No. 10370- 021); FBS is Fetal Bovine Serum obtained fromLife
Technol ogy, I1We2Békville, MD (G bco BRL catal ogue No.rdmisdézs@?l); and
PSG is penicillin-streptam ne-glutam ne obtained fromLife Technol ogy,
Inc. Rockville, MD (G bco BRL catal ogue No. 10378- 25 016). Cultures are
mai nt ai ned and used as nonol ayers in growh flasks at 36 - 38 degrees
centigrade in a humdified atnosphere of 5 %- 7% CO2. Test Medium The test
medi umis E- VR sepppefagnefedic iiGIRs et B \the et samplesangntie T8DA Hrtheh Cat .
No. M 4503) anghtuted¥afwpleE- VEM is M ni num Essential Medium (with Earle's
salts, non-essential am no acids and w thout, L-(f:;l ut am ne) obtained from
Life Technol o§se, viraidal ¢feary iof pesamplp may Yrcdrined Temithy olge diff@ence o be 021) ;
and PSG is 27 pléwiAPRai@04 WO 01128337 PCT/ US00/ 28923
penicillin-streptam ne-glutam ne obtained fromLi f? T%chnol ogy, Inc.
Rockville, D (G bco BRL cArsidpdiicarininagsesnl™ gy s¥YAB0ti on Media The
elution media is EpEM with 1% PSG E-MEMis M ninum Essential 5 Medium
(with Earle's salts, non-essential am no acids and w thout L-glutam ne)
obt ai ned from Li f e AFeTOmy4 @gis/mi) fram tRRaokestcdltiesue dAtpleG bco BRL cat al ogue No.
10370-021); and PSGis penicil|in-streptam ne-glutamne obtained fromLife
Technol ogy, | nc. RECKVHIDselunitsfpd) f‘@‘ﬂt?é’e%ﬂﬁ“sé‘&tsﬁ‘%ﬂﬁue No. 10378-016). 10
METHOD Preparation of Tissue Product Sanples of the tissue product to be
tested are cut into 56 + 0.5 nun circular discs. The treated tissue discs
contai ning1antiviral conpositions are utilized in the test and
cytotoxicity control paraneters. Control tissue discs which do not contain
antiviral 15 conpositions are included for the positive virus control. The
control disc is fromthe sanme |ot of paper used to prepare the antiviral
ti ssue paper.

Example Calculation:

A = 10° units/m!
15 B =107 units/ml
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 softness 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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Preparati on 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 il@g‘gg)Rm bottom
20 portion of each of two Buchner funnels. These will b e test

replicate andwepsgjtotoxicity control replicate. A di sceefudpigsisei ghed
untreated tissue will be placed in one 56 mllinmeter Buchner funnel (Model
No. 60240, available from Coors of Gol den, 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
agai nst the neck ofldeatip thé aefluess/panellfbeting shah tke iplrce ysbinrtbel confines vhe out | et

stemof the Bughget n&ya&ake anlihﬁmf }m%lnq IsGnok ?ea%l@%ﬁgarﬁéil&m%ﬁfdl?%tﬂ&o the

opening of the filtration e out stemo uchner nnel
device is pl at®gelishond S?‘PFTF?PB‘-' ‘?ﬁ’@c%ﬁ’é’ﬁi"ﬁﬁe‘%ﬁ exneRirg jonditiensi on f1 ask. The

outl et stem of the Buchn f.unn | ined,up with the.openi of, the test
Cube o enaure { halOHt Fring S PAIwEST LR PR BTN LT TR AP et po
collected i® tﬂmatbed;tmt LMeuualOm Bencorpf Tastinga Adethodgli npSTIG S Bpdcial Tecimialt ed t o
the side armo n R 2004
WO 01129337 Pc{??bﬁig‘g’(?;‘ 3%5@ bh}llr;f’ %P%u%‘f‘%@g%‘}%%%%%@? Q?d mﬁé@%@fgﬁ us
suspended i n EsNERSRRE @rmrhbaeaeferw@hsm@%%s@\ﬁvwéat%bi fubjeglivgriesting #sipgh Cat .
No. M 4503) anghgl % Bfefred & a6 b PRIRATAHeresbe TEG! Tie 19&1162{ énﬁ')ﬁ:y@ 3 @Wardﬁxteﬁﬂ?

treated tissue djscs usmg g]éc | i br ted fgwb:ﬂ |rus qsuot IS
all owed to con'toafﬁet tegt ppatqup i Yriacy a"(?ch\g' ?si)tw?ns eéaﬁatp’?s%?ﬂ uch

t enper at ur 80 anthatihd dubject cdéeattlﬁlsyxnpial, thﬂﬂbkctWQMd td dweose ohyofdhespensi ng
3mililiters 9 tthg'bysﬁs cﬂi%%&%}eso%gretsp?ofqﬁmﬁ e9ﬂ1 V%at sr} édstg asySI ng a

calibrated pi pe'% plyrn vacu m sucti o
suction is apmekSOP@rUnltfiné)eonds V\/m le |i ght l'y rocking the fl ask to
rel ease any vol unme _caught in the cap |Ilg]ai of _t he, Buchner. funn The

col lected virus 10 Hit}GiRset to spfippss ieplangto the ppfinpssiaa serog ) heredn ’E‘ﬁ@poughl y
m xed usi ng a ¥t ofBoRedss patnblttesmeﬁle fyfornied- frodadh Eﬂﬁenaﬂrachddubﬁrmmﬁuc(ng 3 m +

2.7 mM Elu a% L Cﬁ} en ¥hd P—Jﬁ%feéssue's
renoved f rt(;m t f& Tar clf?ll?lje eso ngf}sl na og\ga %?ani S5 eco#%%col PSat nent
of Virus Cont r &k jydBekoneipgie atGotimne ‘@{ gach judge: one sample of each pair being designated X

and the other Y. Briefly, each X sampie 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 3
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 resuitant 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 An aliquot (500 mcroliters) of stock virus suspended in E-MEM
supplenented with 10% FBS and 1% PSG i s di spensed directly onto the center

of the un-treated (control) tissue disc using a calibratgdsp r. The
TABRZY

virus aliquot is allowed to contact the tissue for exact nut e
at room t enpewvadumss’and then i medi ately coll ected fronpdingsosrissgue by
dispensing 3 mlliliters of EEMEM onto the center region of the disc 20
using a calibrated pipette and i medi ately appl yi ng vacuum suction. The
vacuum suction is applied for 15 seconds while lightly rocking the flask to
rel ease any vol unme caught in the capillaries of the Buchner funnel. The

col | ect ed vi r ugvalvaied deroall sample prissraserapisordesedacriding wikrineradehley peired age vi r us
control titer sitslicabsalysi€dTHs, tke ralléis elifietruptod de@aip aklge dshequiredtoggduct i on of
each test par §u JoBlels0 il e BB Coolon| G 20 ochS Al Ghrtaca | 1 bpsisUe 1S
removed from the Buchner nnel. and a fional welght . I's recorded. Infectivity
Resul ts Quant i 8P e%ﬁ?e kave plas OF tpigys values ?Fidf'ﬁmmedtb% AFE & Wit es and

st ock virusdi srespeetrté the peotbisy stamdatshy | The nembeo bf naad kesd iperfiiminedand gvegageh é
appropriate ceuch Gkt abbtit €2 PSU regtesasts wgbiifiahediffdbite andbjpaivaly pateigedvi r uci dal
test for a giv ?Tésg_ssue Is that dilution of virus 30 which infects or is
calculated to 1nfect only one of two inoculation wells. This nunber is
defined as the tissue culture infectivity dose or TCID50. The results of
the virucidal efficacy of a given tissue are given as the "log difference”
or percent reduction between 29 19 APROMERERD 01/ 28337 PCT/ USO0/ 28923 t he
common | og4f %ﬁ% T1 (I D50 result of the treated sanple and the TCI D50 of the
untreat ed sanpte. e virucidal efficacy of a sanple may be derived from
the "l og differencdablen btloe indidates taivirgeida effiescy ob viviicidattisshies nfafld aceading (i n

percent) = (A -Bh{ fesehORveMhEH. € Each/dr thel Sabdfol wlektPrbdiredtl Yia bloPHtkuliBn W E €L €d

'I[E;(ZETBF esgan}olcﬁl g{BL‘C; Jcolrnggsgtio%&%{o&ﬁé %%i%];i&g Qg lt-g'l? o%a%gfu?ogictﬂb%%g %ubssgzﬂp !aseis 10
commoniy used in Puffs® Advanced Extra Strength tissue substrate marketed by the

15  instant assignee. 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
ontlined below:

Tissue Sample 1

20 The virucidal composition for this sample was aqueous aluminum sulfate (iron
free, approximately 48.8% (wt/wt) Al(SOs);) 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,(8Os); to dry tissue.

Tissue Sample 2

The virucidal composition for this sample was aqueous aluminum sulfate (iron
free, approximately 48.8% (wt/wt) Alx(SQ4)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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15 B = 102 units/m Viral efficacy = (106 - 102)/106 * 100 = 99. 99% The
procedure outlined above conforns to standard m crobi ol ogi cal assay
techni ques and yields reliable and reproducible resultsq4wyt hpm t limts
of variability associated with such biol ogical experi né\r,g SRP% ngur enent
of Tissue Pan®¥Pi&¥s¥iness I deally, prior to softness testramusoidzespaper
sanples to be tested should be conditioned according to Tappi Method
#T4020M 88. Here, sanples are preconditioned for 24 hours at a relative
hum dity |l evel of 10%to 35% and within a tenperature range of 25 22Cto
40C. After this preconditioning step, sanples should be conditioned for 24
h]E)ur s at a rel agsed én PufCdAtynal B0 ItendiR Yean dubsrathl MTha ddditpe rat Wf ¢her ange
of 22C to 24C .30.,19 APR.2004 WO 01/28337, PCTI USOQ) 289 | deal t he
S0f tness panel VEELHSMeRII S SRUPPEC P A PRE e Boh s TP P -0t an
t enper at ur e andoffAlgBdi)itp dryasne. If this is not feasible, all sanples,
including the controls, should experience identical environnmental exposure
conditions. Softness testing is perfofiffelS#@pied paired conparison in a form
simlar to that 5 scrib in "Nanyal .on Sensory Testing Methods", ASTM
Spoci al Techhical - PuER VR AOHRSAOD o S R MR T B DG For
Testing and Mat 8¢d, apsoxiQs8y aBd% (va/wWwinab(Soe):piveilablirefren FHollyndr @dngraey) dac.,
Softness is evaluate y bj ect | t4 i i A to as a
Paired Differ ené st Tﬁﬁeje %%%ﬁgt&%eﬁo%g&é%g%%t a%a%éegsrﬁa e%{lﬁg}dhe t est
material itselfextided antcthi ifdbripeide of V-ely «of cchdssic fibrows whiwpleas invoammenlysent ed
such 10 that 1Ng.5 el AMNGk 5E8 dfeR ARk Shrsndd Tle,ddiiBh SRL of Bre

e e o} The

required to choose one of them ont asl's tactile softness.
result of tA@ twsicidaiscomppuitianepsicantyged to podues pprostinalely 813% tpareight Siddne Uni t
(PSU). Wth respeglisbg, sefimass testing to obtain the softness data
reported herein in PSU a nunber of softness panel tests are perforned. In
each test ten practiced softness judgBssudSamgies asked to rate the relative
softness of six sets of paired sanples. The pairs of sanples are judged
one pair at a tinme peeduhidilucampositivre farathisl sample &gt wadaity besting) agegvsgnat ed
X aluminum sulfate (iron free, approximately 48.8% (wt/wt) AI(SOs)3) available from

15 Holiand Company, Inc., Adams, MA) to 120 degrees Fahremheit 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
approximately 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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and the other Y. Briefly, each X sanple is graded against its paired Y
sanple 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 mnus one is gi vm Bf%ﬁ)gg%ﬂa ged to
may be a little softer than X; 20 2. a grade of plus t sTyi Xis
judged to be ¥OWAEBI%e softer than Y, and a grade of ni necIAgsaw2ss gi ven if
Y is judged to surely be a little softer than X; 3. a grade of plus three
is givento Xif it is judged to be a |lot softer than Y, and a grade of
mnus three is given if Y is judged to be a |ot softer than X; 25 and,

| astly: 4. a grade of plus four is givento Xif it is judged to be a whole
| ot softer than Y, and a grade of milAwse Semple§yiven if Y is judged to be a
whole ot softer than X .The grades afe ayer d and, the resultant val ue
e uni ts of Py Enari! altniay Hevs SAPRe oA P St iRe B s of
one panel test. pbiedm@ndliichin Toae Sapelie Thaoily idffedheelw iR 1200w eVDER1/ 28337

PCT/ US00/ 28923 eval uat e he || .sanpl e pajlrs are rank ordered_accordi ng
to their gradesrlelgsillle p%imrpgedt6 ‘gp 4 |ys{hi€c‘élI C%ﬁla é%?oggo%h%aﬁ, cc{n%(él?e?aﬁ’k pfogucse hifted

up or down i varpresineately @by edighinddion ef duminem sulfaglang 8102% by oveight wld-caver
sanpl e is chosegy#ab8 2508146 @uftase standard. The other sanples then have
plus or mnus values as determned by their relative grades with 5 respect
to the zero-base standard. The nunberTishe pampdd 7 t est s perforned and aver aged
is such that about 0.2 PSU represents a significant difference in :
subj ectively percei \Téﬁ"'“‘:’?B‘P'tCHE'B%S§“°E)°85\I9F?E§P%O”3Eﬁ’éﬁ‘f=dﬁyé‘eﬁt‘n$él§1"é?dI“’aE?éF"ow

i ndi cat es t he vi2odegreelFaigtifheit arslythepdafien combintig in Cupsis SdftaRedshaicator ding to

t ][let Er esent 19 D;@Fﬁl]ﬁ&l&odtﬁ_ﬁe{ﬁﬁ mmsmw&ﬁﬂa][aﬁsniw E@rﬁﬂu@%@?ﬁy lwiaight?irugﬁc ef<|t r lusi on
0 e viruci QNpasi n . ric si = .0f. ,a el lul osic
fibrous substr a@léfagesaa?egus_Sgglﬁ%ﬁffﬁég%%ggm?nn %‘??’é*"““ﬁ&‘@%“ﬁﬁ:té’g faé?‘f‘ ?l%e trengt h

ti ssue subst rat BY REr selvlage iRfous sebsiate sigpoamionlysesdyindaits hivepsed Exiey

substrat es wer eStrdngth tissoerbibsteatt- The sldaiof 41 of tprvirdeida! cénmosiion wasthentoalied toand t he
viruci dal effi capeuchasprixtnddyla @0%0Y deipbt a8 oh BeuMid MEitdal afasay, Procedure

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 suifate on dry tissue,

20 Tissue Sample 9

The virucidai 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 Tablie 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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descri be above. Preparation of the virucidal conposition and each of the
sanples is outlined below Tissue Sanple 1 20 The virucidal conposition
for this sanple was aqueous alum numsulfate (iron freg, et_-p r tely
48. 8% (W /wt) Al2(SO4)3) avail able from Hol | and Corrpar:lyg A} ngo ated of
Adams, M) . THROIEEPUtI on was then further heated to 120 Y§EHFWEY2 Fahr enhei t
and extruded onto the fabric side of 1-ply of a cellulosic fibrous
substrate as is comonly used in Puffs Advanced Extra Strength tissue
substrate. The addition rate of 25 the virucidal conposition was controlled
to produce approximately a 10% by wei ght add- on of A12(SO4)3 to dry
tissue. Tissue Sanple 2 The virucidal conposition for this sanple was
aqueous alum num sul fate (iron free, aﬂgfeqxi mately 48.8% (wt/w)

Al2(SOX4) 3) avail able from Hol | and Conpany, 1nc., 30 Adans, MA). The

sol ution was then fyiriclagrerfiaat dareited A2 tlegs Keiast RabERIBed (Expowire tavetIr uded
onto the fabric side of 1-ply of a cellplgsic fibrous substrate as is
comonly 32 19_APR 2004 W0 01/28337 PCI/UISO0O 28923 used in Puffs(r)
Advanced Extrfa Strendth tvseiRl subst r ati@tvefhe [addition jate of the

viruci dal conpositi of %%Mnol | ¢d to produge approxijmately a 5% by

wei ght add-on]__of A12( SO4) o dryltissue Tidsue Sanplle 3 5 The virucidal
conposi tion f prexkhihs | YAAROS; Nauseyeruadalzene nunvisididilatle (iron free,
approxi matel yl4 §% wt/w) A12(S04)3) available from Hol Il and Conpany,
Inc., Adams, M%S[ The solut]on wag then furtheEffisaat’ed t o 120 degrees
Fahrenhei t ang™exTTdeq gnt p TNhe flabric_side |of >39-921}y of a cellulosic
fibrous substfate as|is t8mpnly dsed i Puffis(£Y Advahced Extra Strength
ti ssue substrfite., The addjtipn rate of the 10 |viregggsdal | conposition was
control |l ed to}producg approxl-rat-el—a—2%by—wei-ght—add—pn of Al2(S04)3 to
dry tissue. Ti{ssue Sanpl28 4 [The-vinuci dat- congosi&i¥n fpor this sanple was
made by heati agquegus——atum o gutfa (ran fTeE, proxi mately 48. 8%
(Wt / Wt ) AlZ(SHgf)_Sﬁ avai 1%bl el f rom 0.0 99.54

5 5 0.05 97.40

2.6 0.026 97.81
7 0.61 90.56
8 — 0.31 68.38
9 0.15 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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15 Hol I and Conpany, Inc., Adanms, MA) to 120 degrees Fahrenheit and
thereafter conbining Tomadol 25-12 (from Tonah Products Inc., Reserve, LA,
USA) with a shaft mxer to produce a 48% by wei ght Al uRi@Qu I and
0. 5% by wei ght Tomadol 25- 12 solution. The solution m?gkgﬁggﬁéed ont o
the fabric sP@P1@B37-ply of a cellulosic fibrous subst reeF&s®LsR2s commonly
used in Puffs Advanced Extra Strength tissue 20 substrate. The addition
rate of the virucidal conposition was controlled to produce approxinmately
a 10% by wei ght add-on of alum num sulfate and 0.1% by wei ght add-on of
Tomadol 25-12 to dry tissue. Tissue Sanple 5 The virucidal conposition for
Ti ssue Sanple 'S was made according to the sanme 25 procedure utilized for
Ti ssue Sanple 4. The only differencegwas i n I]e add-on | evel for Tissue
Sanpl e 5 whereby the virucidal conpo i'sls‘ileoé?n\RLes controlled to produce
approximatel y a 5%ﬂév @D Lot Q0P thisPhai Bl RMTLEMI AL G1£0 th %&éﬂ/@y wei ght
add-on of Tomamdol 25-12 to dry tissue. 33 19 APR 2004 WD 41/28337

PCT/ US00/ 28923 viryeidsl eonmpapipiere wes nearss by eqrehiting d84%0%rms shaquspus alueigien sanpl e
6 was nmade gcceaiiflieNGroh OfrdeN BppSiiRatelPr43@e6l Whewit Alk(B0SS dvailabld EomMeHSRAD! € 4.

The only difference s in th dd- | evel for Tj I r eby
the virucidal SSHREY ProfdamisMedapd g%()e%ar?so‘)f&?ygﬁrﬁlc@g‘g%%&W‘?Sﬁgg@%a 2% by
wei ght add- on 6143a) TheiPmstr & GambleaCoatindnn@?,%Hyin wé? htat roamibottom flagk. Toeradol
25-12 to dry ti ' %\m v i Luci.dady : it on hi s
sanpl e was nadgg%;ég%%oate?%g% disti :lﬁ?eed n\%agfdgwo_%@%{e%%(g lﬁgéggr}g%{éatd&grﬁ rh Lea(riﬁ%%t and
thereafter conbf Atergs Centigiaps ped ptirualtestimed via mpgrede &irbar fonbkaursackr odt

Paris, Kent §cky) with a ls)hafthm' xer to p%%%gce a 5% hy wei gtht Oéé)ri C _
Sul fate aqUd8ous’ sol M5 dnhoufhdhe SPERIUFS 8h HRaB ™ e e it Oofit 8°F%& fabric
side of 1- ply Ceitigeade ehd dllowsd © rhikundersvasutlos farat@ha@ e VShaemaldtragsed i n

Puf f S.( r Advancﬁged &v{e@n th?‘h%&%h@ &hlﬁ%ﬂgnpsbggﬁécﬁﬁ G1 ﬂé}%&‘&%&&f? Radicdh © of
the virucidal conposition was con?_rq I"ed™ t roduce appr oxi_nmat efy a 0.7%
by wei ght add- emicgbath wpich eoliseied ameioniy of wpter ﬂ@gqsl@.ff of theTniste Dopending og

batch variation, an average of 1864 grams of water were collected resulting in a solution

15  concentration of approximately 31.4% aluminurn 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 Puffsé’ 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 Al3(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 controlied to produce

25  approximately a 5% by weight add-on of Al(SO4); 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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The virucidal composition for Tissue Sanple 8 was nade 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 virucidal 4i on was
controlled to produce approximtely a 0.35% by wei ght add-on of~cCupric
sul fate on dmp®pRslLe. 20 Tissue Sanple 9 The viruci dal »COHEOLINI on for
Ti ssue Sanple 9 was made according to the same procedure utilized for
Ti ssue Sanple 7. The only difference was in the add-on level for Tissue
Sanpl e 7 whereby the virucidal conposition was controlled to produce
approximately a 0.15% by wei ght add-on of cupric sulfate on dry tissue. 25
The dfazﬁ f ro][n Thilue Sermpleow whertbyt ithss wisucidele gerappsifiion Hwaa| eavirpliah BuPr4R% al one
or wth surfac : I Grersht iskleghl y viruci dal agai nst
rhi novi rus 14, B, R L s o RSO MR Vb0l 2023
Virucidal efficacy of treated facial TissssSamplegai nst Rhinovirus 14
(Exposure time 1 mnute) Virucidal Additives' Conpositiona Exanple
,3\%2 S, SH4) 3091 §O4To maddhe AGrudidali compbsitidn o .t fsample yw2% dltmingm - chlorchydgtegin

N 53 32 8- - -~ Adiatving 3160 Simé ;
65 6 0. 0268, gicet Thg i gmfhiga v p it i 2100 ghnd Qumini

chlorohydrate powder (product AACH-7171, available from Summit Research Labs,

Huguenot, New York) into 3900 grams of distilled water and mixing to produce a 35%
(wt/wt) solution of aqueous aluminum chlorohydrate. 5052 grams of the 35% AACH-
7171 solution was then combined with 3750 grams of glycerol (99.77% USP Kosher

10  Stock# 51430, The Procter & Gamble Co., Cincinnati, OH) in a 12 liter round bottom
fask.

The flask and contents were then placed under approximately 30 inches Hg

vacuum, heated to 55 degrees Centigrade, and continually stirred via magnetic stir bar for

2 hours. After 2 hours, the temperature of the mixture was increased to 70 degrees

15  Centigrade and allowed to mix, 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 2740 grams of water were collected resulting in a

solution concentration of approximately 29.2% Aluminum Sulfate in giycerol.

20 The resulting virucidal solution was then transferred to a hot melt glue pumping
systemn, 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 drj tissue.
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9---0.15---64.16 5 a Figures are in approximte % chem cal addition on air
dry tissue. Exanple 2 Table 2 below indicates the virucidal efficacy of
virucidal tissues made according to the present invent Egdﬁ‘ﬁ%? the
sanpl es were produced via slot extrusion of the 10 vir Sosition
onto the fabrwoosissie of 1-ply of a cellulosic fibrous sulgifsiiRenas 1S
comonly used in Puffs(r) Advanced Extra Strength tissue substrate. The
treated substrates were then conbined into a 2-ply product (wre side 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 bel owrish sdmplt 69 APR 2004 WO (c) 1/ 28337
PCTI USOQ 28923 Ti ssue Sanple | The virucidal conposition for this sanple
was al um num sul f at eThewigtkiig eb@positibh €or Nssnmmn(j)acl 6 easpaikiatdoalingashemampar ed

b nbi 3810 f at I
o pronima oy sd ol LGl AEUSPLRATANT M B Pl St
I nc., Adans, MA)Tissmel S4000 ¢rehessbpfthe| woeiddl cc(n@@siﬁm%“lasmomwhértosnrod;w

51430, The Prgocty Eﬁmgmgi@gqlz%@qmghg@cdnwmoﬂﬁmtdd}yassgg liter round bottom
flask. The flask and content's were then placed under approxi mately 30

inches Hg vacuum heated to 55 degregssfeampgrade, and continually stirred
via magnetic stir bar for 2 hours. 10 After 2 hours, the tenperature of the
m xture was i ncreasethda ginfdlat egn@eiion Genthigsaode ared wdrhiowue critcenivm Xetrander

vacuum for an Otcgﬁ)fohft acﬁ?'ééf?é)iﬁ ﬁlfcé[ar‘olc %gwwcﬂlgl ?os:tml %?gxﬁpa%d\%?f%&n&%g flask

and vacuum punp ng a ter roun an 1ce bath
whi ch col | ect ed 3& Qrﬂ]a’@% Pk ajurgipum girepivm ta%qqféﬂpre}?yﬁrezsglyp% S?ﬂil%ﬂd?’@duqbéﬁﬁndl ng

on P?t ch vafo awlf’rbtvalﬁﬁlew Qtﬁﬁmof{es‘éﬁélﬂL%sa?ﬁg@ﬁotVﬁévﬁYo bR 4000 lgReds |

resulting in a u 0 r oxi o al um num
sulfate in glyc 58!”"1 %HQT%S%%I ]??Sﬁ %Pcﬁ‘ﬁéq?f& T@%F{?ﬁeb é@'ée(‘f ﬁgnéf“rc'&ﬂ"é‘f’erred
to a hot nelt glmemmmplxta:gromﬁyasﬂmnﬂasheat ed to 200 degrees Fahrenheit, and

extruded onto the fabric side of 1-ply of a cellulosic fibrous substrate
as is commonly used The faskfand cpntenis, wargcthierEriased \Sdereapgromimatelys Qi dnchesbBe r at e.

The addi tion ratgafb, tddRd ¥ S5WekeRlCefARR Sink LalinAS sEaatviahdBdlictstr far puce
15 2 hours. After 2 hours, the temperature of the mixture was increased to 70 degrees
Centigrade and allowed to mix, 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 resulting 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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20 approximately a 10% by wei ght add-on of A12(SO4)3 to dry tissue. Tissue
Sanpl e 2 The virucidal conposition for Tissue Sanple 2 was made accordi ng
to the same procedure utilized for Tissue Sanple 1. The' @nwpﬁl% rence
was in the add-on level for Tissue Sanple 2 whereby the VWi AICRd 64-
conposi tion Wi8%¥8#Hfrol | ed to produce .25 approxi nmatel yrerasowsges wei ght
add-on of A12(SO4)3 to dry tissue. Tissue Sanple 3 The virucidal
conposition for Tissue Sanple 3 was nade according to the sanme procedure
utilized for Tissue Sanple 1. The only difference was in the add-on | evel
for 36 1 9 APR 2004 WO 01/ 28337 PCT/ US00/ 28923 Ti ssue Sanpl e 3 whereby the
virucidal conposition was control | ed Tissugflzmdle@e approxi mately a 2% by

wei ght add-on of A12(S04)3 to dry tissue. Tissue Sanple 4 The virucidal
conposition for thi $hesimgidd opmposationfomlissie Pamalohyar mede aeprding G heBR8| . The
vihlruci ﬂa:j c?mqﬁ%h@a?m& foF ?E%Iﬁgim ; ;‘?iﬁ§eﬁly%}ﬂﬁﬁe3&?ﬁs%%€ﬁd@bm¥g@w )

chl or ohydrat e powder_ ( produc ,,.available from egear c
Labs, HuguenotF"I‘*"SR%\/%“FB{‘k§j VRESY 3880V YRS CUPPOHIY W3 e‘iﬁ’nWéiF’g]r %oa E?a?ﬁexi ng to
produce a 3%0 dppdokivdadelyi%iby weigla hdbopuEArS-4ll7wrimtissue hl or ohydrate. 5052
granms of the 35% AACH 7171 solution was then conbined with 3750 grans of
gl ycerol (99.77% USP Kosher 10 StockAisuesR@wplePhe Procter & Ganble Co.,
Cincinnati, OH) in a 12 ljiter round bottom flask. Th flag,k and contents
were then placed undgs vigsidplsempesitonyforstissug, dararle Fyas Wﬁ%ﬁ’ﬁ?ﬂr R0 B 55
degrees Centi grgsRdur@nslizé0fnk TRR! JaypRi7l IThe dnty diferR@Nedsiic e talld-oblvel far 2

hours. After 2 hours, the.te rature of, the mxtur S, | rea o 70
degrees 15 Cent ‘@ﬁ‘%ldg@mgp?dga {;%%dﬁhfowﬁcﬁal ﬁ%rgpéjfltlglacﬁaﬁvn\?on}r%l%ﬁaﬁ)o?’ g‘?ctCZ /2 to
3 hours. A tl| dapprogimatelyees2%pbraweightladd-oeediAAGEl 71td drykissind vacuum punp by

attaching a | liter round bottomflask Jin an ice bath which collecied a
majority of water fiTAGHRGTER Fatg? 1 shoy tﬁ‘i‘t{‘fﬁf 5?“‘?5@‘63‘&87%’ ve gﬁc@ﬁg(‘f’ﬁ“mdtale
variation, an asbrtiampeveos highifv@rugidaimgaiogt riveovises Mere col l ected resulting in a

solution concentration of approximately 29.2% Al um num Sul fate in glycerol.
20 The resulting virucidal solution was then transferred to a hot nelt glue

punpi ng
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system heated to 200 degrees Fahrenheit,
cellulosic fibrous substrate as is connn
ti ssue substrate.
osition was controlled to produce
wei ght add- o Ot *8KCH- 7171 to dry tissue.

of 1-ply of a

Advanced Extra Strength

virucidal co

The addition

apprOX|nate
25 Ti ssue Sanﬁpﬁmﬁmﬂﬁ@ vi ruci da

used in

and extruded onto the fabric side

Puffs(r)

LR 2, b,

conposition for Tissue Sanple 5 was nmade according to the sane procedure
utilized for Tissue Sanple 4. The only difference was in the add-on | evel

for
pr oduce

Ti ssue Sanple 5 whereby the virucidal
approximately a 5% by wei ght add-on of AACH 7171 to dry tissue.

conposition was controlled to

30

37 19 APR 2904 WD 01/28337 PCTI USQQO 28923 Ti ssue Sanple 6 The virucida

conposition for Tissue Sanple 6 was nm
utilized for Tissue Sanple 4. The only
Ti ssue Sanpl e BGinwhiar &hvaci barexted facihldBbues gpapeHHincORusIdSEXxposia tirhd Bd t O
5 approximately a 2% by melghgmﬂgg on of AACH 7171 to dry tissue.

for
pr oduce

iR

ording to the sanme procedure
rence was in the add-on | evel

Ti ssue Sanple 7 The virucidal caonposition for this sanple was aluginum
zirconiumtetfa- chldrohydrex glwﬁle;ﬂﬁ Jofpditygmer ol . The vj ruci dal
conposi ti on whs—prepgred—by—gorbi-at-ng—3810—gram—ef—atufAum-zireqni um
t et r a- chl or ohy dixexplg| yﬁb(ﬁéh)scl M%ﬂﬁﬂ)r O d AbmINRCZit@nigmy7 | avéErncsl e |f rom
Summit Resear ¢h Ngbs,| Huguenot K) emduﬁQQQmQWanB o] | ycerlol
(99.77% USP Kgsher Stlock® 514307 %mgr het er @é)cgg.gbl e TE@CQC Hndri , O
ina 12 liter|round Ho@kwsemofllask. The f|ask and contents, were then pl aced
under approxiiately 30 incheg Hg vacuum heat@gcdrad 55 i gr ade,
and conti nual y—sti+red—viamagnettc—sti{r—bar—for—152— 2
hours, the tefperhturle ol%the nixture whas increased to
Centigrade ang—alJowdd tqg m Y, under vaguum for_another 3 hours.
A cold trap | aded betwaen the flagk and vacuum pu ing al
liter round bgttog fljaska injan ice bath which collected a smpsmi ty| of
wat er f | ashed feff—of—t-he—mxtiure—bBepenrti-rg—on—bat-eh—vaf-ati+om; aver age
of 1645 grans|of 4atgr were dol | edPed resulting—tn a 99.4988

5 5 90.0000

6 2 0

7 — 10 94,9881

3 5 90.0000

9 - -— 2 84.1511

® Figures are in approximate % chemical addition on air dry tissue.
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20 solution concentration of approximtely 30.9% al um num zi rconi um
tetra-chl orohydrex glycene in glycerol. The resulting virucidal solution
was then transferred to a hot nelt glue punping system, hfe} (;I,,,.b}ﬁq 200
degrees Fahrenheit, and extruded onto the fabric side ofé F 5pEZB ta
cellulosic fibPBA™ ubstrate as is commonly used in Puff ECHER&8Bd Extra
Strength 25 tissue substrate. The addition rate of the virucidal
conposition was controlled to produce approximtely a 10% by wei ght add-on
of AZG 417 to dry tissue. 38 1 9 APR 2604 WD 01/ 28337 PCT/ US00/ 28923 Ti ssue
Sanpl e 8 The virucidal conposition for Tissue Sanple 8 was nmade according
to the same procedBelmingiic Taplsd, P! Spftaess detwispvided compagnghtopire]itefer ence
was in the add-@a;@wehcifiotissud cellslosic Shopd sebdratehaeisebymotip useil rinBufa|

compOSI L on_was, EAfct Bkiphchh REAYUAR TiSu RRERY STELB, 6 FoH Tliose! oht
add-on o r Sue. . [i S _ e UG sition
for Tissue Sanp ’%sug)gwg%rﬁtjo%mg@(% 8%5%3{32%33 %aénr%e F‘bf\rﬁé%‘é‘ ﬁrg%oﬁlﬁ?' ﬁi@g’ed for
Ti ssue Sanplfe 7and Fiseuediamyled;of Examplrcligin Tabie2.« The Paerd Seffnesseiptawap ggnerate s sy e
Sanpl e 9 wher ehy atdaplandermtithiticNcacaerpas of Tisne Pusl So@indst ploteddrepeevipnggduce 10

approxi mat el y g3 %0yin\k ifkbdnt 8dsQRoRf AZG 417 to dry tissue. The data from
Table 1 show that tissue treated with the above descri bed viruci dal

sol uti ons were hi ghlay cas beisednctat viagadehisssues breataiwithiadnniidom gfatedn fipRr2@84 WO
01/ 28337 Table THBOBAGAAR e \oiit ihal. BchiréaaY tidhes headt ath damhah i ssues
agai nst i povir osure.ti. MG UcC . ns
Al z(SO%) 3 Aﬂg i %E'%]e i %1 cgrﬁt?ﬁr%gls‘o sxé;’uﬁcgntky sofft "4 gs) VlM&ldEHﬁ- eﬁ@éhv@mgﬁ}uudﬂ

tissues treated with aluminum sulfate only.

Table 3

Panel Softness® of Treated Facial Tissue

156
Control Control Control Control Control
Tissue Tissue vs Tissue vs Tissue Tissue
(PSU) Tissue from | Tissue from vs vs
Table 1 Tablel Tissue from | Tissue from
Example Example Table 2 Table 2
Ne.1 No.2 Example Example
Ne.1 No. 2
(PSU) (PSU)
(PSU) (PSU)
0.0 -1.46 -1.11 +1.53 +1.01
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Example in AACH 7171 Chl oride Hydroxide Virucidal No.dycerolin

A ycerol dycine Efficacy %in dycerol 110------ 99. 8415 25------ 99. 8415
32------ 80.0474 4---10---99.4988 5---5---90.0000 6. 4.9881
8------ 590. 0000 9----284.1511 5 a Figures are in appr oﬂ %%PB 2&&%1 cal

addi ti on on WPWOL28837 tissue. 40 WD 01/ 28337 PCT/ US00/ 28903rnReb/zspa3i ng to

Tabl e 3, Panel Softness data is provided conparing a control tissue (i.e.;
non-virucidal tissue cellulosic fibrous substrate as is comonly used in
Puffs Advanced Extra Strength tissue) with Tissue Sanple 1 of Exanple 1,
fromTable |I; Tissue Sanple 2 of Exanple | from Table 1; Tissue Sanple 1
of Exanpl e 2" from Ttloileepadicular enbddiffiests ofsh<Gaerpiténventivh h@cém:ﬂ iBusrafed e Tabl e 2.
The Panel Soft BakRHL TulPS. HERELBURL adit ASGARARSEiAL bl i bEARLY oron!

of Tissue Pane ‘ness gr oce ure previou crib In the | nstant
speci fi cat i on. modifieasiangren Sempde thﬁe“t\ﬂFﬁaﬁéigéf&T“ thq spiif ard SF‘PR?é’f B8 IFEEIR al uni num

sul fate in gl yﬁ%tﬁéreﬁfeqnte&ieslmc%v&méapp&m&aaﬁlmtshlaghchbmngéaraﬁd ol tissue. The
virucidal tissues treate .10 sul fate in glycerol are also
si gni fi cant Py §’89‘§'éarnoﬁsrfaaté§e”(}|rf‘f‘lflil‘? ﬁﬁ?q‘{}p BFPERE e as the virucidal tissues

treated with alum num sul fate only.
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Tabl e 3 Panel Softness' of Treated Facial Tissue 15

Cont rol Control Control Control Control TissueTi ssue vsTi ssue vsTiOSuieIZ0&Eue
(PSU) Ti ssue fronili ssue fronvsvs Table | Table . 1Ti ssue fronili ssue from
Exanpl eExang] gfabl e 2Tabl e 2 No. 1No. 2Exanpl eExanpl e No. 1No. 2 (PSU) ( PSU)
(PSU)(PSU) L 0.0-1.46-1.11+1.53+1.01 ' Panel Softness data based on 40
conparisons 41 19 APR 2004 WO 01/28337 PCT/ US00/ 28923 Wil e particul ar
enbodi ment sq of t iigaRivasAbud PN S4)d BANGPRENe iphddist Eahsignd  descri bed,
it would be obvioua {0 tﬁogeaski{:f%ﬁ] “h the art 1t hat var%ﬁ@not her changes
and nodi ficati oW BueUDRY;Ade without departing fromthe spirit and scope
of ‘the invention, g bufiral B@f.ﬁ&&ﬁo% éd?ﬁ;ﬁri},ﬂ%dat\&ht&roﬁclﬂl?}blé%étQ?ioﬁPQﬁ?Qt&ﬂ?g' ai ms

all such changes ‘and 5 nodifications that are wt the scope o

i nventi on. spuble meialjiion bainp @ lspsnelhydrexidenforwption canstaniavithrayvalve of ghi d
antiviral tjpggug'product conprising: a) a fibrous ply; and b) an antiviral
conposition conprising a water soluble netal ion, said water sol uble netal
i on having at |east one hydroxide fornmation constant with a value of at

| east 1012.52. THg aftivirdil tis8lie bloRbERIAMUE wtreif lsid Water WOBHIE MtaRbA ivat er
soluble netal ioni1s alumnium copper, or mxtures thereof.
aluminium, copper, or mixtures thereof.

3. The antiviral tissue product of claim 2, wherein said aluminium is aluminium
sulfate, potassium aluminium sulfate, aluminium nitrate, aluminium chlorohydrate,
aluminium zirconium tetra-chlorohydrex glycene, or combinations thereof.

4. The antiviral tissue product of claim 2 or 3, wherein said copper is copper
sulfate, copper chioride, copper nitrate, copper acetate, copper bromide, copper
iodide, or mixtures thereof.

5. The antiviral tissue product of any one of the preceding claims,wherein said

antiviral composition further comprises a polyhydric alcchol.

6. The antiviral tissue product of claim 5, wherein said polyhydric alcohol is
glycerine.
7. The antiviral tissue product according to any one of the preceding claims

wherein said antiviral composition further comprises an organic acid.

8. The antiviral tissue product of claim 7, wherein said organic acid is a carboxylic
acid.
9. The anfiviral tissue product of claim 8, wherein said carboxylic acid is

pyrrolidone carboxylic acid, citric acid, malic acid, lactic acid, glutaric acid, succinic

acid, or combinations thereof.

10. The antiviral tissue product according to any one of the preceding claims,

wherein said antiviral tissue product further comprises a lotion.
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3. The antiviral tissue product of claim?2, wherein said alumniumis
al um nium sulfate, potassium alum niumsulfate, alum ni um ni1OrApre2004
al um ni um chl orohydrate, alum ni um zirconiumtetra- chi or ohydrex gl ycene,

or combi nat{ons +esRRfral thsud B tdf&lbfn@k@%ﬁe’?&.ﬁs is RbiySilxhe.2 or 3,
U Orl e,

wherein said copper is copper fate, copper opper nitrate,
copper acetate, copper brom de, copper i odide, or m xtures thereof. 5. The

antiviral t1 Ssuerid g urtﬁisua%m a‘&f:orﬁfhﬁ tBré? ifHH A AR éﬂ’?géi‘a%ﬁti&?i d

antiviral osition er ‘conprises a polyhydric al coh
anti viral § fle comMpises AT aftidirah sompesitian rwhesehy swid gndiviral  ap@engtion s

gl yceri ne. {om;mss il Aickied. o5 Y8 WoPE PRt BCLR! R1iaab® wADIPRSd SV

preceding clains wherel ral nposition furt conprises an
or gani ¢ aci @mmsitipnés %M@t&?ﬁﬂﬁbfetmgiéij@n pr oduct of claim7, wherein said
organic acid is a carboxylic acid. 9. The antiviral tlssue product of
claim8, wherein said carboxylic acid is rrolidone carboxylic acid,
citric aci dl3.nalAitanlpvrg! tisske progugle paid agtlmagﬁ/swem@ct eueRIiSiNGg:  acid, or

combi nat i ons t hey fak oAfls o Radfl i isE bulth SRy B QRURS SPRESS %B&Pzrt y one

of the precedi n(g cl ai ns, erein saird antiviral tissue product r
conpri ses 259080 Ghirfazes qupmtaly diemnped 1wWithT fespgat Icvisaiélffﬁ‘i §@iﬂ5¢epr3@@uﬁﬂst of

claim 10, Wipfgh ncoﬁﬁﬂ)r%.rlgotanorénhﬁra@oé m%ds%ﬁnﬁmegeﬁw Hi® é}n’«, fraf %galnpaélﬁowe

pr oduct accor di ng toclaim1l ereln sa | ot on Ul’t er conprises
an ant i vi r afOTSISED A tNaser ﬁmblebme@éu@w asaid \Gecand seFpesiingleding eonprivies from

about 0. 05%dnh3figh WWhetBing %ﬁ[‘)ﬁ’ %tuﬁ?a'i f&ol-n%lslﬁ& ?é‘%y%!ﬁfoﬁé rba?t?’dx?tnc?%blwcftﬁé

conposition is a water sol 1 on. h antivir | ssue product,
said anti viadd Sﬁl'@ﬁ@éc@rfﬁ@u‘cﬂc%@mﬂ%ﬁ% SU@P"F'P aeid, erimkbies PhefEohavi ng a
first surface and a second surface whereby said second surface is
oppositely disposed with respect to said first surface, said first surface
conpri si ng Hh anthe/pntyirakisge radushacaestieg i §|QI'@1§nWhWWa$al%MﬁfﬂfsﬁON

conprises ani@l Bh iSALNHiG &pBbr, bPMixteas thes&gond surface including an
antiviral conposition wherein said antiviral conposition is pyrrolidone

carboxylic acid, citric acid, salicylic acid, malic acid, glutaric acid,
succi ni ¢ ac{g, Whé@ﬁihﬁél@%s&@ﬁfo@gﬁt of claim 13 or 14, wherein at least one of said first

surface and said second surface further comprises a polyhydric alcohol.

16. 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 anfiviral composition comprises a water soluble metal ion having at least
one hydroxide formation constant with a value of at least about 107

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.

17.  The process of claim 16, further comprising adding a polyhydric alcohol to said

antiviral composition.
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14. The antiviral tissue product according to claim 13, wherein said water
soluble mnetal ion is alum nium copper, or mxtures thereof .1914pril Z0@4
antiviral tissue product of claim13 or 14, wherein at |east one of said
first surface I C

al cohol . 16ﬁ9A gﬂ%%essé%s 1%%&gzqgﬁﬁéFﬂbngﬁsﬁg%BHhﬁ%ﬁoﬁPd%Bé&@ﬁﬁé process
conpri si ng surace of ei}jsa&h’one aj sapd ﬁxﬂl fibrays plyfaind §aldfaebomﬂnrplwpiuaw ng a first
surface and a second surface whereby said second surface is oppositely

di sposed with respect to said first surface; b) adding an antiviral
conposition to said first surface of said first fibrous ply, wherein said
antiviral conposition conprises a water soluble netal ion having at |east
one hydroxide formation constant with a value of at |east about 107; c)
provi ding 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. 17. The process of claim 16, further conprising adding a pol yhydric

al cohol to said antiviral conposition. 44 19 April 2004 18. The process of
claim16 or 17, further conprising adding a lotion to said first surface
of at least one of said first fibrous ply and said second fibrous ply. 44a
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