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
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mucus has the ot e b ; com ng_In % cont act
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potential o iong we, Pelisvatelp He pild ity skinntbus mitigasing Alist poBtiakifertskin imitationt ani nat ed
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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
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tissue, it isVUEFRPOPELSH 1) gather, preyentins thesprepd g 9(’6%’@@‘&9%“*‘1%?‘@8@@6 with the

1 19 APR 2004task. 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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WO 01/ 28337 PCT/ US00/ 28923 viral condition (i.e., comon cold, influenza)
especially if the infected nucus cones into contact with that individual's
mucosal mnenbranes. Anot her transm ssion scenario is thP QMEEﬁ GU posal of
the facial tissues contamnated with the virus contain Eg 2 fter a
househol d wasg{ et becomes 5 filled with trash cont hi gh
concentration o? |nfected tissues, it obviously needs tgﬁ%gh@%g%%seg of in
some nmanner. During this transfer of the household trash into another

| arger disposal unit, the individual transferring the trash may come into
contact with the contam nated tissue. Once again; this individual is at a
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directly pr op6‘?‘tt§"BPF’é‘?d Hisgue. (“45eC Egun tﬁ‘? éuafjls g % s 6—@( Wesed (2)
t he nunber of vires. nenyt hiberrpptantial rraodes gf E‘&ﬁr‘ﬁﬂﬁ@?sﬁlﬁ 255 Bossd lﬁrage’i act with
the tissuqp amshué Bas bbddtheIedtadrvithahe ecupot ent i al  of any addl tives applied to
the tissue paper. It is thus inperative to use anti |t|onsthat

are as ml|d as posBiripraore,yigs tanspssion ismqt dhe paly CPRFERGY %(’%"t haﬁf’ (2 April 19,
1988 pur port s ig weil emeh, @ld dud deluersh puffeadrs bpisellydard e and st Shlndeaﬁqsum dal
COMPOST L1 0N 1 95,3418 afth nfl Aake Q&ﬁﬁﬂsn@ﬁk fcQtafidhe infleikton apd yedndh erovid thei dal
conposi tion | A CO”B?1 a&gng}ve seve rél%alﬁgg ggﬂé gﬁe 1@%& E&.lrs%ctlhgsheé' negém@LHff act ant,

sodi um | auryl ® 0 be In 82
Hossai n et1%al fregenipploginglapg's n&?&r‘b*@rkles“sﬁ‘ﬁ’ ?’E’a‘ﬁ‘ﬂmﬁ the\/m?“ﬁ%rf dlﬁfall glsam i tion
applied to a tffoatti€nosd el swireundingadea.conposi ti on may include citric, nmalic,

succinic, and/or benzoic acld A syr.facta ot h of
these suffer from fhedegsepat HRAGHAE ‘?ﬁ‘é“@?““&x"&%ﬁ“““%"%‘&f. gﬂ-ﬁﬂn g not 30

mid to the skiimctlyTivepoativnalvp:r(d) the gerfee W%FSStq{éheﬁfsﬂ’seé’ﬁ%d
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and rhi noviq u 1mtat%§1tp&%tg%fe¢my L QRivBNphNd a1 the 9RO pdperd s 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, suceinic, 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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much | ess acidic than the above-nentioned carboxylic acid based virucides.
When 2 19 April 2004 contacted with the skin or aqueous nedi d9 Afnig3e04
conpounds tend to exhibit pH values in the range of 3 - 5 which is nearer

to the pH oforfdei@ wiktid dfedt %Eus?ﬁa(e@i%\xtﬁ'eh& corﬁﬁblﬂfds té_rli‘t?toaéﬁhtb\ﬁ' gHlalfdd | cacy

of the above-nentioned carboxylic acids, on the other hand, are
subst ant i al 'Nh‘? aenaecef ds QW@C%F’# ngaﬁeh&ﬂ esiid . OfAIU'T}s’ﬁH %'%Fhagrféa?etéiafb%l"y

i tt le, if aqdy THe”EfﬁF@zlrélt @fﬂé‘éﬁy‘ o ihal atfﬁvéln‘?é}-ﬁ%né‘d( 'c§Fb%ng(Iférac€F@§torPflﬁa&h€r
aci ds. Wt hout bei ng bound theory, it 1s believed that the | ower

acidity of hanep AT R M insesaped it ongretervrarn g
versus the g3 banylibte aﬂﬁwi?aﬁ effflﬁ% @klgts‘fﬁrl hoé‘tfH?ﬁ\érhé‘a&lB@ Wftr‘iout Eé':h& %DH@E@

because the antiviral agent potential fof skin
irritation BaAYsit isikeliened thaftth%@é"’eélaé‘égy Pfsthepéeéﬁnvnv%@eé@d%theﬁ@ow%nt i al

for skin iglid{crthk SRindBFUS &Hé’éﬁrﬁ&(yhé aélégﬂﬁ?gre wélertih thd &t agent nay be
pl aced on the outer plies of the'tissue product whereby.it can easily be

transferred diredrhprpere; F\%Caélﬁﬁ e @’Et"'r@'lﬁgleﬁbﬁends fonpesmid, ItBMOHEBFaWQTrSé"”

i mredi ate st afd sﬁﬁ@n?’”ﬁ‘i 'tHésreabre@gqgtgr@éﬂyhrédﬂ:@ecﬁmﬂQslﬁé poﬂérﬁﬁlhﬁfr%m
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antiviral tissues that are m|d to the skin. The water soluble nmetal ions
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conpounds include but are not limted to copper sulfate, copper chloride,

co er
PP 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.



nitrate, copper acetate, copper brom de, copper iodide, and m xtures
t hereof. The antiviral tissue product may al so opt lonally i ncigw@,j aob#st i on.
The lotion may also include an antiviral conposition. 3 19 April 2004
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antiviral cetipespectdn setdn‘pstl swfsca ssdd Bnst aofambloempeisiag ainmrtivismicdmpesubmd

Surface | nCh GRS ey b RbogiRIPARILaR o AEF sPuBA! Ae@lldnY 558 second
conmposi tion 1S pyrro ohe C aerd ) Frc aci B i Fcylicacid,
mal i ¢ aci d, sugfage aincladingi dn aruwcraimccmpamtcm vmeremxsajd eantivingr eorhposiimorisli ng

Lo, I ARRRan L bSPRERe Bl A ol oBoPBRE R ALESHRY B .
a) providi r@:icaorinlxtst%fthéreoﬁ,w ply having a first surface and a second
surface whereby RaiiseSoRty Sdesy IR ARRSRINEHaf  SRRREd H thdaonect o

said first surface; lvira
surface of adividalftissge pfodoctcs prqyidedytherpeocess a;ndlpaﬂng ther s;tbps cloappevidingra

Format on CReraRs B Radnd S st sBaHhad, SlochBhglR il Socona,
second fi brawce i gppositely disposed witls cespect cwmid ﬁﬂsaswrtamshbpaddimglas antivifal r st
fibrous pl ycon@?dsﬂloﬁefboggadf 5‘" E'io acd ! é’f Qgﬁ ! ﬂ'gt ?IP urssélys\'ﬂrﬁgr%gle & aﬂ‘tl\ﬁl%?ond

surface wher sal d secon ace h respect to
said first Gmmm&dlen eainbnsleer@blyatsrasdIUBiecmnthl lelmrrfwmg aif lesst dneelnaindxide br ous

f 71 f I
bescrs pri oLt RgBRRER e o ert ABBLE A ol drBigHe o Rt i3S
that the varly girectionpiacerie $ace felafioshie mith, sai first ﬂpsus pkynsajé seorrjcdofibrolis/
enpl oyed i lePrr%Q/hggé Wsttglﬁ-[] JBCSRNL sVRATPEce ﬁ%?@dﬂk&g' s}’ecoﬁc}i]esuhgéénls

"conprising"” encofpasses e nore restrictive terms ' cons

essent i al | yopplosielyl disposed swithn gespect’ tonsaids gt Iserfaten, antbwhetﬂbwdsmté seapmbxyl i ¢
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penetratlonﬁbf nmoi sture .through tissue. Suitable noisture barrlers are

di sclosed in

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.



commonly assigned U. S. Patent No. 5,968,853 issued to Kelly et al. on
Cctober 19,1999, U. S. Serial No.09/120,828 filed July 22, 199RAprihdd04). S
6,132,803 filed April 7,1999, the disclosures of which are incorporated
herein by referegg Qsed‘lhérgmApédtMrea%énNefé&e@ M&hzﬁg capiBié \bf kifinga68sss
refers to sonethlng capabl e of killing viruses such as rhinovirfus and
i nfluenza. ﬁ&‘G@éﬁmﬂﬂﬁ§ﬁwd"ﬁwﬁPF%|ral conposition" refers to a conposition
whi ch includes ga@s&f hdfRinG “@iivikli doflpodiBsiM eferé'to asc%ﬁq;}asﬁ@h mumdhhﬁcm&ém
tlssue paper web" aper web", "web", "paper sheet ti ssue product™
and " paper %FH%UE@EE%FW“¥€$%FStO sheets of paper nade by a process

conprising the SA@@@e@fheFém ”'!h@gteﬁ'ﬁs aﬁﬁé@@“ﬁap@ﬂ%ﬂ”fﬁlﬁda’b& bR Sfbb” dgR@st i ng
this furnish on a foram nous surface, such as fourdrinier wire, and

removi ng t hiheehattissug PWP%@G%?H@P%W@@U@&} all rraf@r {Q shpety 96 RARSrA¥afe DY P

drai nage, vybrbbesa.rcdmﬁnamgtthe BfePS F RImirsh BYuc\3RRPaindkihg fifists Rph&figy N t he
term"nulti - Em%rtlssue Eg@HmpHroduct refers to tissue conpri sed

of at |eastih H$h eg @ % iSUTTaRealSURh \2Si & f@%ﬁW’%@W'rﬁea'&‘gW?‘é%
singl e- | aygsted frem el fumidpuerdglsity aF ivhb@sh-abLiseHedrBmBge, WRr withdut
mul ti-ply structures are fornmed by bonding together two or nore tissue
webs such a¥CBYNG R RY YRPARBssi ng. 4a 19 APR 2004 WO 01/ 28337

PCT/ US00/ 28923 Ags sethegih ‘?r\é”'term eamhw tlsshéfp%bér AreddctTrRRNS td‘ ®lissielgaper i ng
the antiviral conposition ed herein the ternms "through

ai r dryi ng"eoRtRiises ohat '??ﬁfd‘{!@ﬁ"%ﬁ ﬁaﬁﬁ ’"ql‘éﬂ'l@' Pb’d" ;HJthée RS q?cr@na?d PEFIBYPNg
wat er from ygedep rﬁMtuwﬁyxéréw(sttﬂaﬂréwms\gué Ipapért wabs.- Tie ﬁmtug@dstmf@w ard he

terns "mechani c L erln conventj onal wet reSS|nP

"convent i onfQIMEEPY bﬁ?@%ﬁoﬁﬁf ehiWo Qrdpeie tisgug webs RHTHRbYE UF@rﬁfﬁ“ﬂﬁ?%ﬂer
fromthe web by nechanically pressing the web with a dewatering felt. As
used herein, "wire side" refers to the side of the paper web which cones in
contact with the formng fabric (i.e.; fourdrinier wire) as the paper web
is being formed in 10 the wet end of the paper machine. As used herein,
"fabric side" refers to the side of the paper web which does not
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come in contact with the formng fabric as the paper web is being forned in
the wet end of the paper nmachine. As used herein, the term "pol yhydric
al cohol " refers to an al cohol have nore than 15 one hy4repxj .
Though the principle use of this invention is in connec .%Am ?[]?}a#gi al
tissues, it iyoo@ksP applicable to other disposable papescrifspiiant s
including but not limted to: bath tissue, table napkins, towelilng, w pes,
and ot her disposable articles and garnments. The tissue paper of this
i nventi on may be conventionally wet pressed, through air dried, high 20
bul k pattern densified, or high bulk, unconpacted tissue paper. All
percentages, ratiog oR FQBRrsYS & HheddS b laRivRFif: tRY akiRirsl Rbmplties S
ot herwi se speci f?\esdl_?&i).e %nl’s%ﬁ% fP}apreSr 25€The prleselﬁgt i?lventi onﬂ?s usef ul
with tissue p&pestispys: general , including but not linited to conventionally
felt-pressed tissug usaiireten the gimsddtirdugpair theying" ahdriblofvitkrdughidsdngs refgidper; and
hi gh bul k, uncanpacted ti.ssue papes Ge Qbb Qihpdragenous or nul ti -
| ayered constFegllr}?‘?%ﬁfmélﬂ‘ag%?gtgue pa%‘g!?ﬁ%f%%tg madle therefrom can be of a
singl e-plygor  mul 4d ystd deri@6d e Min@ehanical ldewdtirigt) Goquagaiondh ast predsingT,s wei ght
of between about, 10 of % 130, o8 1Pa teBfnRfu bARMSvIRE WiReRoR BRUEb 20 g/ P
and 80 g/ ng, Q‘?’ftic%vg’_ ‘°g‘§'ef?lg€‘§ Pﬂ% g‘g}éevxé na eaglg.ljllg 25 g‘/" and 60 g/ n2. Unl ess
ot herwi se speby fegnicallypr ¢t &e Wal%%l"étﬁ?%g Félative to the paper are on
adry basis. 5 1 SR p0d, WA Q244 ttJDQI/sM%%h@%Qp%wﬁh%aeh&smg{ naper of
e present invention C r1ses, l.east .one fihbr . grably
two or nore fFW%?&%”ﬂbTth‘g'B‘“‘?ﬁ%’“F%ﬁr&]‘é e§wrlrr§{/asb§%§%eﬁcg%sﬁoglo FO(?& pref erably
cel | ul osi &0 onheawet edtivif Hapersnmedhé@eeof . The fibrous ply may be | ayered. Each

fibrous ply has tw sides. Si,de one of . Vorrd i gsl toward
the user while side® ‘t‘s\fﬁé)g?ff’m’s'?? A& S“%le bfegeﬁsszoqﬁe SAOSUP ik whwhlEd G2

) 1 ) y IS Qr%ent d gwa ef“[epergdt he
user. An anti vpwain conapadintbofirringiBbacesdhurRey VP4 ngﬂe eht*imvention is
appl i ed to oneffe psfer @adhinet he fibrous plies. The antiviral conposition may
be applied to side one of the fibyo |y ige .t of I ply, or
both sides. The an{' Y BfreiRdhpELR tﬁ°§'§y‘%ﬁf1°8 ol ar&fﬂrs:,\% ﬁlﬁ% glrla%k ;h/{ O%ﬁﬁan
nonuni f or M8 tome hyeoxide@rdupbr ous ply. It may be applied in a continuous

pattern or a di Sco'rfl'ltlolugllljt lél% i c%lé Ssré rc]>f 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.



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 |otion
may optionally contain the antiviral conposition of the present invention.
A lotion may optionally be applied to one or nore of f|h@ APRAE)H!ies. 15
The antiviralwdoiasee may optionally include a pol yhydri gcglgshgds; t 0 enhance
the softness of thhe antiviral tissue. Conventionally pressed tissue paper
and met hods for naking such paper are well known in the art. Such paper is
typically nmade by depositing a papermnaking furnish on a foram nous form ng
wire, often referred to in the art as a fourdrinier wire. Once the 20
furnish i s deposi tjgeti@fe pdper bfOhéhrREEninkEtion tonFiséseh Gastfle fibroasplg aukb. The

e e S lpl B b B x b SLUE TR ML Ky 1 e BhEHABEY phatiny 2t ur e

The particul a ) ues_an pi.C ul poent “f or bs according
to the proces%e“}ﬂG%‘?’°dé§&’fﬂi"%’8“§fcée°§ve%i'° Eﬁ?ﬂlﬁ Ty l?%%eér@s lé;?[f ﬁj@"’i‘srpq}f he art.
In a typical hasoeesidss. Sidemne obihe ifibtouhply iperiepted tovafdsthe psgr philpgidedrofof om a
pressurizeg g5 sBRATRPK orithed HRAGRAYHDa%:. An Bl REMpRIion Blade/etdrtigs 2 t hi n
deposit of pu't P f%{ n-ngtﬂlvgr?{[oﬁ) is %;ﬁ)ﬁecl ?ou&grdrr}{l&é ofN{hEQibgdus lies. fﬁferg_nﬂgrai abric)
to forma wet %\%%.__eﬁen Web 'S en typi_cal é%dewa‘%ere t&lo ? fl l?er

consi st ency ofonmesitiemaytissaplicady sifgonsiob the ihews ply.gids e aHthe APTgEs P> 198si s) by
vacuum dewat evdthgidand further dried by pressing operations wherein the web
Is subjected to pressure_devel gped by o si ng.nechani cal..nmenpber for
exanpl e, 30 cyl i rideia@Hyiral GpRositipy an _egﬁa?@?’%% “%@%Tﬁ’s?rt ﬁ%‘ﬁml{cﬁ?’{}ﬁt@raﬁressed
and dried1by #botgdyn lmanbegppliadan & eontiRypyapaticn of hdiseoptinugys ptYAnkee dryer.
Pressure can be devel.oped at t.he Yankee dr | G S such as
an opposi ng cyl i nd‘?‘ﬁ’é‘ ‘?@F?ﬁﬁp prally g‘eﬁﬁé’."%g{m%gf‘&ggm‘%"%% 1%%%”%604 WO
01/ 28337 PCT/ ssodtraigpaplird tosidp pee of thadiaoud plye Thelotipmsmayaptigrally AontaR By

wher eby addi t ixgRahl dempasiion@f the poesént drvertioy. A lotionmeeoptioadivde ppitindtodmens. The

ti ssue paper %[.{nglcétoyﬁlgﬁb&wie@re formed are referred to hereafter as
conventional wet pressed ti'ssue paper structures. Such sheets are

consi deredst 0 be Thecmtiyiattisde sy optianhily weltder epalidiydiisaleqhs] cmbagcy e
substanti al ngg&@ggi&g,lea&g,mrtggﬁj onal forces while the fibers are noist and
are then dried while in a conpressed state. Pattern densified tissHe paper
is characterized bSorventionally presser dissug @pRer ARdgRCtAGP for making such paper are we

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.
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field of relatively low fiber density and an array of densified zones of
relatively high fiber density. The high bulk field is alternatively
characterized as a field of pillow regions. 10 The den egpz%w are
alternatively referred to as knuckl e regi ons. The dens f can be
di scretely spag@adsarthin the high bulk field or can be intrasmemect ed,
either fully or partially, within the high bulk field. The patterns can be
formed in a non-ornanmental configuration or can be formed so as to provide
an ornamental design(s) in the tissue paper. 15 Preferred processes for
maki ng pattern densifed tissue webs are disclosed in U S. Patent No.

3,301, 746, i sSsue 1emnﬁe%mmf Gruldt caalbe employsnuilaraby 3dditichig¥essing 5 opRanaknt  No.
3,974,025, issue s August 10, 1976; U S. Patent No. 4,191, 609,
i ssued to Trd’ﬁ%an on - ?1 1980; U.S. Patent 4,637,859, issued to
Trokhan on Januar ythOmssuel%ﬂer ' dthuGurcPabae rdre NormeB, 86 4teB6dd o shaaiert @3

tsgu rsg\?\g:: g; nverti '&lnﬁ'%g ff;&%éed 61[%8& stivknRes. 2 QuitAliRB: abDcongided®P 10/86, | Sssued

1
Tr okhan et 2al °°m18ﬁt°‘§ﬁ’ﬂ‘é° be’ e“‘i’ﬁ%e‘ i) S@Jechgq% S’tmﬁgm?gé %%ﬁ:ggﬁmﬁ %ﬁiﬁ%& ot )
Rasch et al .. faves @bilote fibersiare moistand pr ghep fed viilg incacompresied stafeqr o

i ncor porat ed by ele{ter%glg o t{ssugengerqizgmﬁ%ﬁz%ﬁ %ﬁ%ﬁﬁﬁéfa'r% gtfhifik

preferably prepar e
f or ammi nous f@ﬁ%oﬁglﬂwaleloﬁmi’ﬁf %5“@( aFQ)?:I‘radrPY gﬁ‘%ﬁ’ 8""[5 8¥’Fi§ﬁYﬁl%hlgli‘/\a@fer\/\/eb and

t hen j uxt aposidagity. nehenkibh bgkifiekitis alrermtivedy chofactstigsg @  SleldTefepiligaprepignsor essed
agai nst thg a%@)ﬁgn?ii"eéébﬁ@s%é ﬂtenkh@uﬁbﬁné@tsué kiiubide foRiofle MHiefdemifiedaoes i n t he

web at the |Oca§f"g %ﬁo 8:% {h?naté E{lﬁﬁ%ﬁﬁaﬁ‘&ﬁgﬂnfb% ﬁc&ﬂ@ct&f?bxﬂfeﬁﬁlﬁﬁ cont act

bet ween the arfh egl remal nder nga t he web
not conpr essedr gutislbgwithn tedighbulls fsid.  The patfegys cay "tf?“’é n A pe-REnERCI
field. This hicglhfignitida 61 ehcbefanmel@o hutat mgwdeded@nmmtﬂéée%y(%ﬂb#éla%“%n of
fluid pressurg,such as with a vacuumtype device or a bl owthrough dryer,
or by nmechanically pressing the web against the array of supéo _r%}s. 7109
APR 2004 \WB 01/ 283BEREToee6: o8 gpkngpritemspnsifisd despaveisaes distsedpirdnal | y
predried, in syeh Ro. rmsmemssl@sua@ta Sanfedibsilact Tabiry 34y 196d; dPeersien of t he
hi gh PE' k fiel 74;5 ; géd ﬂg gu@tcﬁprTWGl @hﬁ(i'ateﬁkmé l4iod 609, 856edr @, such
as wi a vacuum 1ty e devi
mechani cal |y prrakhan qg Mageh gve]l?%ér EV- #%g.? t° %Ok%%‘r} g’%@? the hi gh
bulk field 1987; U.S. Patent No. 5,364, 504 issued to Smurkoskl et al on Novernber 15,1 9

20 Patent No. 5,366,785, issued to Sawdai on November 22, 1994; U.S. Patent No.

5,529,664, issued to Trokhan et al., on June 25, 1996; U.S. Patent No. 5,679,222, issued

to Rasch et al., on October 21, 1997; the disclosures of which are incorporated by

reference.

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

25  papermaking furnish on a foraminous forming wire such as a fourdrinier wire to form a
wet web and then juxtaposing the web against an array of supports. The web is pressed
against the array of supports, thereby resulting in densified zones in the web at the
locations geographically corresponding to the points of contact between the array of

supports and the wet web.

30 The remainder of the web not compressed during this operation is referred to as
the high bulk field. This high bulk field can be further dedensified by application of fluid
pressure, such as with a vacuum type device or a blow-through dryer, or by mechanically
pressing the web against the array of supports.



5 is not conpressed. The operations of dewatering, optional predrying and
formation of the densified zones can be integrated or partially I nt egrated

to reduce the total nunber of processing steps perfor B E t to
formati on of the densified zones, dewatering, and optiona dg?/ﬁ g, the

web is dried wowzapl etion, preferably still avoidi ng neebeusoezd923pr essi ng.
10 Preferably, from about 8% to about 55% of the tissue paper surface
conpri ses densified knuckles having a relative density of at |east 125% of
the density of the high bulk field. The array of supports is preferably an
imprinting carrier fabric having a patterned displacenent of knuckles that
operate as the arr aye ofebsispiewatesd,t dndt optigwally i redried,t ihesuflp g rmaatinemso af t¢ he

densi fi ed zone&baﬁﬁgn,amia @oafpfe@mqff ﬂW}ﬁﬁﬁMﬂl@ﬁelﬂ'hﬂ,’h:@astﬁr&érﬂﬂ@ﬁcck%&ﬁﬂﬁws
constitutes r \V/ S

i nprinting cagT;’3 fi‘?‘??rﬁﬁ’ ".‘ts’émaarsé’v1 :ggc?%osgﬂ) d%@% o!§¥»10 ' 32 ﬁ%}% i

i ssued to Sanf s miechenicpily prsppingdhe ugbpsaigst a‘&%?”fﬂp@mlﬁ’ e 576

i ssued to AMiEust cdmpfesed e oﬁdratiowﬁigiewtﬂerﬁlg, mwmipreﬂmngsnmmaltemof thesued t o

Friedberg et a ﬂEh M%@Qt éd or #n%ll Radkgkd hbred&e&?ehoﬁﬁ&;mbeﬁ&ﬂed to
Sal vucci et al hem b 191712&9‘2 gatent No. 3,974,025, issued to

Ayers on Augus[’mieﬁsmgl%gf’é PfgrEed batent No. 4, 239, 065 i ssued to Trokhan on
Decenber 16, 1980; %&gueEﬁ&@%rnM@n 41 ARS8 deHied | Snese detvateringl akd aptiant July 9,

10925 Pgt gn t P%E)en%—ylé‘%&_’theyga 1% d%gcgto Cfoﬁlgfé%bgﬁfe%grr slﬁi?%lfdldxf?é]m@@&ﬁ&l gﬁssmg1992

Pat ent No. 105, Brefrablys fromééel’éé%tta oyt aye thﬁlt‘ss“e B‘H""r ﬁ’%‘}é CE’E‘I’“SE?)g‘ﬂ‘S‘HEJ?
Pat ent No. 5 3ReucBBShaving 8 wedative dengity oTndk&saHS%tofdie derefrw p{ibahigh pulk Adda: U S

Patent No. 5,496,624, issued to Ste 996;
U.S. Patent No. 5, 500 35801 SHRPOLIS pfege'%bﬁyow ngfng waer fabn%lr\}}ﬁvl\{g%g%éme 996,
U.S. Patent NodistlaementafBuckiexts @psree 23the araypof gapports gyt fogiljtateshe fpmagtion 5, g
U.S. Patent Nthhéd@lZﬂic@Zéhes 18 upglichtionlRd peksuet Thk patem @dcmik&s cABLitutE®97, t he

di scl osures CAGR ragﬁgtpy reference. 30 Preferably, the
£ Bl i

furnishis nto a wet web on a foram nous formn carrier,
such as a fourdrl ni Sefitablé ireprinfige cansdy falyicd ewadientaserd ind-St Paters No: BSGLYH: an

inprinting falgic. o WeridIENIS by aRag! 316N963 @18, et Mot B,a73,5760BReditbed on a
f or am nous supﬁortl ng\,\%%%r r bFerJVi‘}S? %9\/%98{15%33 fis%ué?i% tpgg;bb@tdt RO oh abric.

Once forned

PCT/ US00/ 28923 Mamh, 30p#%7f1epa‘§b?§;eﬂtﬂ?e?ﬁ7a1|96§ issedio g etal o gt By 94 er
consi st ency20f r Qns. alkueat NbO %7025, 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



about 80% Dewatering is preferably performed with suction boxes or other
vacuum devices or with bl owthrough dryers. The knuckle inprint of the
inmprinting fabric is inpressed in 5 the web as di scussed above, prior to
drying the web to conpletion. One nethod for acconplishingathpsyms: t hrough
application afosmeehani cal pressure. This can be done, f&é%ﬁ%%&%ﬁ@§4by
pressing a nip roll that supports the inprinting fabric against the face of
a drying drum such as a Yankee dryer, wherein the web is disposed between
the nip roll and drying drum 10 Al so, preferably, the web is nol ded
against the inprinting fabric prior to conpletion of drying by application
of fluid presgyy %reY‘érzl:bF&, FHRANURFARY k€ 8 sSIEH Mer JonsBiehdyl Bdin RBout 40% ti th a

bl owt hr ough dr g%p,F uid préssure can be applied to induce inpression of
densified zon& f'ng initial dewatering, in a separate, subsequent

process stage, OrpQRukfAPistAift:Mly bhesrael wit uckiRCoxpaGtoftr vacoum devices

nonpattern-densified tiss ap : | b :n Pat ent
o, '3, 812, 0005 Mk ek anBRlThe %\“%%?**b‘aﬁ%fé%ﬁ@ﬁ@é?ﬁﬁgﬁa%%é Bat ent

No. 4, 2085458 yebsasetiscrssedorborte Prigt toafrying thespishetorcpiplpday. OB et Shni ch are
i ncor por at ed lycomphshiap etic 3 thrbwghgepigatidn, of uweclumisalatresshire. nBrip eantberdanai s f i ed
tissue paper gffuid ¥ BRssiet niP r@PAEEpRY:s dRNMSHtinE Jabdic R Wik EUr Ni Sh

on a foram noys. formng wre,such.a I:d | faf qua wet

web, draining ‘&H‘f sg%asrag‘{nﬁgfen%ward‘glll%ggﬁlhgwe\‘%é% @rh% E%Y\Qte 03{1 ﬁlﬁé‘%ani cal

conpr essi on unnd dryibpéueb has a fiber consistency of at |east about 80%

and crepi n@; the wep, V\afgi%rPl! S HeCHBY 66 n{ AR doliBst RO iirinéAg UbRABM&Br i ng and
r ’r’%su’l'a P/’hg st

t hermal drying. The tructyre . is-a SOftth but We(?k high. Rul k
sheet of rel acPwalpgenpfdainmbt enplieatiga of fuid peesping, With, 4 Vagpy Jexice SWBES &¢ o o)
appl i ed to porstitiondoxfortwith avblowghiopgh tyere r Blyidrijesswep ¢ynbg applied to induce

non- pat t em denghleds@f of ishEitied Sohéddutivg BRtiabdcvaeanguma sepheme snbsequettygocasst  as

conventi onal tsif?%?a?o%bﬂﬁ{i&rtﬁ%eofl n general, conpacted, non-pattern
densified tissig” paper structures are prepared by depositing a pager maki ng

furni sh oms for anUn@kpaséd, Gonpsiteedrdasified fisue papemit@etusss pre degsribest imaSwet web,
draining the vgR.aRg JaaebEkuadle sianal o 30 daugr2iidsh b iral Na uni f or m
mechani cal conpact L on (pf.essi.n nt i : : abou
D506 <50 ¢ 1 APARERL T RARHEn o 4 o ont AP pOED Bnick WShRRRIA G 2200
crepi ng the webfere@eer ki Beneghtuapornpgcted m@&e‘f‘rdﬁ?ﬁ‘qeeﬂé‘%bp%ff S (541011 1k

nmechani cal pr eggjard bgdpdsiiiag aphpemeziis; fuliive anesfotatineys frming twireesuehsasst r ong

and gener agd Y folinSi Gl & fofl RSkt YvebD HiainkRl e WebVahd reiidling adfis@iabenery and

sof t ness. 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.
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19 APR 2004 WD 01/28337 PCTI USOQ 28923 Ot her suitable tissue paper
structures and net hods of naking tissue paper structures useful with the
present invention are disclosed in U S. Patent Nos.: E]é-ued to
Morgan, Jr. et al. on Novenber 30, 1976; 4, 225, 382, |ssue to Kearney et al
on Sept enberW8@12833380; 4, 300, 981, issued to Carstens etPCHUSIgIRINovenber
17, 1981; 5 5,245,025, issued to Trokhan et al. on Septenber 14, 1993;
5,277,761, issued to Phan et al. on January 11, 1994; 5,443,691, issued to
Phan et al, on August 22, 1995; 5,503,715, issued to Trokhan et al. on
April 2, 1996; 5,527,428, issued to Trokhan et al. on June 18, 1996;
5,534, 326, issued Otelsulehigntissue pdper glmchugsyary mebo®; ofsmaking (issue paggued to
Phan et al. %&ué\@réﬁkﬁeﬁﬁthﬂ-ﬁl@ﬁms@t 25¢htion Bre disclsdda 6h UG, Farak Nan: 33994&171 on

99 998;
£ g0 2o T ediinuth § Moo et r)éﬁmggeoprgg@ 4’/}25%2 SBREREIBY oF i n 1998
Vinson et al. SsatemBsst Enpdpls 2493005?%8‘55“8&60 a?‘fl‘is 7%6 "Insgﬁ‘éeﬂ" e § gk‘r et al.

on Cct ober 43, 52149985, igsteel tol Tsakhansah ple sn Séptamthiec H, 4993; P.ATHIRosedty Fhar el n by
gezifleggg They, fjdnSJ Ny 199k 594400 [TaRedas PRINCH: Bigort AudsiD2, BEGER503XS,

i ssue t
publ i shed in tﬁfeeifgr?:éo ?nl_%ﬁ igﬁlz %96 992%¥ alggﬁ l&grg%tlzaf)&ul@flgsue may
be foreshort enk¥86; 534325, P@ﬁﬁ’ﬂn‘PTrﬁk]%aﬂétaér"E‘mF r’eq grc?r ’HF éfs‘ée&r‘i"
acconpl i shed by Marep2Rgi9PH e, G540, isswedrtp Trakhai & abwnfingest Sal¥7pi84Babl y from
a cylinderqq Ass‘ﬁ@@%%arﬁétw BYSEHeeHNer 55 199BHEBOU,281 LissRel tb Pharl d)bls opSuppader
Creping is acc %Soﬁpftglﬁ\%dlﬁue 9\’%&919&'[ ?gngcﬁg&eﬁi '1§93N§1|1d 5, gf(‘)%@ ibsfed he art.

Crepi ng may be assi gned Pat ent s:
6, 048, 938 i ssuiedharetiabon Qefobgn 13, H28Afe l“‘ﬁ‘“" 258 ‘}éh e&?h%%% to

Neal et al. onrefaegesst 24, 1999; 5, 865, 950 |ssued to \/ nson et al. on
February 2, 1999; 4,191, 756 |

0 Sa Seri al
Number 09/ 042, 936 The fissie paY ko &fjerma Yo" PR B %{a%sfﬂf‘r“’eiS fi? 6%92‘““%"" §’atents
are i ncor po% at Betmamsret akon BBy 5y199%ﬁréir1§’n@7é’612m“bb?h%¥1lt@‘°e@§7‘ed’f V‘?B@lq?o‘i’fhl ly,
f or eshor t eni ngogmswer bg 1985conpl i shed via wet  mcrocontraction as taught in
commonly assigned U.S. Patent 4,440,597, |ssued r|I 1984 to Wells et
al ., the discl osur &ptissiphmeh bP@’?SH?,‘E?P%P&Fe}H“’WéF y%“’e*%‘?eéﬁléém Yhe
paper maki ng f i fessplishdd tyzegirohe fope fpmes sgid Sllrfwermﬂ prefepgoly frove p gElinder. i ncl ude
30 fibers deri Xeﬂmlte%‘a uWﬂanébﬂmo@ bed raakis pireste. cCCkepibg B3 dscopiplished witier s,

such as co

be wthin %he §8?)°baq’ga§ fhise S S0 e e GRNCREinY nhaly 168 GékofBfind focbidhngfisled Lo

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 ef 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



I nvention. Synthetic fibers, such as rayon, nylon, polyester, polyethylene,
pol ypropyl ene fibers, and M CROBAN(r), a material manufactured by M croban
Products Co. of Huntersville, North Carolina, can al sq geégmlgl 2[38!? in
conbination with natural cellulosic 10 1 9 APR 2004 WD '0%/ 28337
PCT/ USO0/ 28928 §1i2B8T s. One exenpl ary pol yet hyl ene fi ber rcmamsooesms be
utilized is PULPEX(r), available fromHercules, Inc. of WImngton,
Del awar e. Applicabl e wood pul ps i nclude chem cal pul ps, such as kraft,
sulfite, solvent, and soda pul ps, as well as nechanical pul ps including,
for exanple, groundwood, 5 thernonmechanical pulp and chemcally nodified
t her nomechani caberpuOp: exemplicpdiyefiyleps fibtrabas\car be atilized iscHEMREET, svaiiehle t hey
inpart a SUperfr&ﬁgEﬁﬁfeé R, SERBRingbn INfAARSS to tissue sheets made
therefrom Pul ps derived from both deci duous trees (hereafter, also
referred to as "harApnbetile)woad dulponélfderapersical polps sydhas gttt salfite, solvest, grdt er r ed
to as "soft Woogg'dldpf RN Rewdl idsi ﬁﬁﬂ:am@ilsﬂﬂlbksﬂfclthmgn f&rhacaﬁip&s%‘ﬂﬁund\mtﬂnt i on

r

e above: ol cbFbme OB 15 o) ool GnARn 68 By bl 2! | o

rous

fillers and adRdBs hewevss TPIGfeF%ﬁ:?'F‘iet%"tYe“”tpﬁ‘é aéP‘i’eﬂPhgamﬁéﬁ‘é‘? %T?Eﬂﬁs ?(1 n
addition to papenerstcétn qafié therefom Relpp desbyedritiin hgthfderidioyh treps dbereademalRe ti ssue
paper Sstruct ur gg.rfedfh ;ﬁaﬂﬁdﬁoh%ran@ EUTBO M teBs @EredtRE, Qlsb BffSred (iR dsdfihesd®) 0. The

types of = addillves tqlf%d gfg% Gseffl 1{1 epr%@lﬂqm% &f@ﬁ&r& v@@-f’rBﬁlCi'w &ika end use

of the tissue §3r?elét con exa Q |ssu%b%Hoducts
of the pred@nt rensy ahichsan V@Eams‘ﬂ?’éﬁ@ R ﬁh abpve g °F‘§tﬁ5€"e £ PYBUE;
i s desirabl e tenameals t;unhb&ﬁlempéadiakvqagseﬁmghw@NEmnémlPamb%i@%nces known in

the art as "wet strength" resins vvet str e n those
that are generally Iéég‘ihﬂ?ﬂ |4 Raﬂer@ﬁlﬁ?gaﬁl?eésr %Fgf“‘“ ith u?qedqt% akg ,&99

resins suit abl @afeostrysruossicdi hayepuhemsAEPRNCHE P @?‘P’@ﬂ@?qﬁ‘e‘bg‘ﬁ’@@atﬂl‘irfypes cI ude
cationic poI Y alidi§res Bkdsiable val b rdepentiens ivpen el phartiaigart dnd e degertishedhéeh U. S,
Pat ent 3, 79&35‘% i ssued to Keimon Cctober 24, 1972, and U.S. Patent
No. 3, 772 0 6, to Keim on Novenber 13, 1973, both of which are

i ncorporat ed by refFurenasple,An wisefiashe praticenifahg pleseatringentien iweh stspghydz i n wet
strength resin d?.\i'ﬁ' $1@Q¥£b&é)r THSE it i3 AesabIb td B&I ©r 188 piernaRing Tuinkh chanibsY VENE( r )

557H, comrerci a I ab e insl NC. of Wl mngton, Delaware.
O her suitable ?’é ﬁ]r gggnswlglu%ﬁ%%smﬁ at ex based wet strength agents

or 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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pol yacryl am de 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 Wllianms et al. on January 19, 30 1971, both heh

i ncorporated herein by reference. One conmerci al sourcgogfwﬂ%glzgggylanide
resin i s Anmerwedmss®janam d Co. of Stanford, Connecti cut,romuseiesszear ket s one
such resin under the nane of PAREZ(r) 631 NC. 11 19 APR 2004 WD (01/28337
PCT/ US00/ 28923 Ot her water-sol uble cationic resins which may be used in
this invention include urea fornal dehyde and nel am ne fornal dehyde resins.

The nore common functional groups of these polyfunctional resins are
ni trogen cont ai ni N@HdrGitEs-sclukdd caidniamsing vidtichupsy beaused ethizyihentigr ndpde

attached to ni Blrng'&'Hlalda‘%hé’ gﬁdﬂ')ﬁleﬁﬁﬂn@f‘f&%lﬂdéﬂ%c rr@sﬁisnsﬂﬁﬁﬁorélc&ﬁmgﬁ fe@hal S 1 N
the present inventi r&ﬁ f{) tlma]Or S %p resi gmlm a??-"!uoedou' n an
amount of fron‘ﬁ'é’%ifg "’d’:‘»’g TGN I8 By Ev\%1 ‘t"c% PR SUie 2paper 5o1Ps
preferably fropsdbehmlol@ronps azt@cis%twtrwpg Relyeshylenjpaine typazeias w@p@w berpsede
preferably &rom @dgedenQaveffion0 2% and nost preferably fromabout 0.3%to
1% by wei ght of the tissue paper. 10 Qther chenmical additives which may

optional Iy be addedthegemaeenpyPtstrengiiniesip apphigddn ampmeush et Fom ahort (0P% fre| ude
but are not |i nd%es weiphadfiihé tisses pgpes prefesablyt fropabar P.1%eto 584 bemgight ofdbrent s,

ot t oni ngagenta 5 peb. I perablyHorE 6l 02226 4, ?“33’2%‘1 RRCAGO T B

di scl osed in céﬁﬁbtﬂ bya‘{‘?%ghg ﬁé%? ug}é P54t ent Nos.: 4,981,557 issued to

Bj or kqui st 4@n Janua@ﬂierkhen%%&ddlt&em&c@ﬂaéy oﬁkﬁnalgsaueaueawo B pilfs Quhisi ofate Apri |
16, 1991; 5,083 eZen?{nvén%&gﬂ.clL@% @@%K@gﬂ fed3 EE‘ﬁ@Jek'%fcM aé ’telgfa £y web strafiai) 02

(€

)

I ssued to Bjor I?f | Ssue o0 .Van Phan on

June 8, 1993; ssfe%drra*a%ns% 2a7ts lstscint popal dests, . SEE ARrg i 2P spBenijeRpsats.
5, 690, 790 i ssued tj%tkﬁ ‘i'éﬁ!&hgﬁ vl A R8N udR Sthost WFlost B9 BorBishy SSued

1995, and 5, 26: CHer 0 321 o 1 Bronsfis\ GO AR} ©,1360 ?@3@4%”“6 >

1998; and 5, 2623%
di scl osur esiBof isskedcth Bierkquish @nrAPSH A6 @9Tiet- 885736 jssyed rte Migrkquist ep FEPuTh dni cal
addi ti ves whi chogmy,1 85002 esaadd|tyBjokqaistdbachupast § hé99215,p1 7376 insweld toVant Bhan opr esent

i nvention incl ygde é)%gs'ars%sé‘% ibsud {o%ﬁloet%ﬂ@hmu\g@s‘s 12,UBH7;355600 790 ReIeaty Wet
strengt h agenﬁféﬂmé ajt rﬁcggmlgugfn%% siap 58 Bened L SmiBOREL B4 DRAGRLSYG, o1 21 N0

agents, and so e so a{g Qr use In
present i nvent i18%7;i5769, %ﬂe'ssll%@@“ﬁ‘ihé’él]w?e% 1??‘? Mﬁﬁs'ipdé%gﬁ‘”@ﬁéa[ E’J‘ S
Pat ent Nos.20 5,Mv8mteB 25, 1881k el disdosduepofl vilich aed inairporated he@zindtyaefer2gce.

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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1991; 5, 215,626 issued to Anmpul ski et al. on June 1, 1993; 5,217,576 issued
to Van Phan on June 8, 1993; 5, 246,545 issued to Anpul ski et al. on

Sept enber 21, 1993; 5,262,007 issued to Phan et al. on 1993;
5,264,082 issued to Phan et al. on Novenber 23, 1993; gl\glé%ﬂj@%ued to
Phan et al. ovo®&$316, 1995; 5,510,000 issued to Phan etecaluscod®zon 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 Than et al.
on August 6, 1996; 5,814,188 issued to Vinson et al. on Septenber 29,
1998, the disclosures of which are incorporated herein by reference. 12 1
9 APR 2004 WO {1/ 2833 L Rthddsi@O 28923 B. Antiviral Conposition The
antiviral conposition of the present invention conprises one or nore
antiviral agents. Tie antitadcorBoisition ef v prasent ipyentorTiomprises iong eranoragdiviralof t he
present inventjoan, conprises a water soluble metal ion. The water soluble
nmetal ion preferably has one or nore hydroxide formation constant(s) wth
a val ue of at lléﬁscrsﬁ@bl@qufﬂéﬁnerabl y a value of at |east about 1015, and a
val ue of at | east bﬁ%ﬁ%‘g‘%&bfio eP esen?mv?ntl? ¢o %e%raqgat%?ggllﬂgie métai Pﬁor% . It

i s believedthat t i es Ion in
conbi nati on w%ﬂatﬁésqli@%%tal/\)@%PW& 2 R ‘IG“OE‘?@?EF@ feragtien WSW present
i nvention ef figiaci edig dgaieastl 0¥ ppraferably afvalne nf & leasthbow| 1@15 widrareds ofach as

Rhi novi ruses. F&é[ £1J%E{ 1Hor %&%& RRRRe ﬁmelb\éhﬂdady R ASH Beliond thabihd ubigude mi | d,
or s

th tenti al t at tl
e POLCL o) TSt 530 el 5 KAt it B %‘?ﬁﬁ‘%@?ﬁ@ (hventi on

i ncl ude cop®er tisseg praduauef thamfsqw Jventies effwé?%@gaﬂfscmwe uenpg and go
t he present i nyigRésistdh ab Reinordmsdsut are not limted to copper sul fate

copper chloride, copper ni.trate, er acetate, copper,bromd per
i odi de, or  mi xt ur SSRGS thesq QE‘HY’E*EW@QF‘P%"S Ltfélgf‘ﬁi rﬁ%ﬁi R ROtS I}nég%r %imp

i nvention i ncl ludetidnutnd atiwgingoin théseriateatlistersatly tadreed.a Prefirmed nyatey Is?lhlil‘é)“e‘al

pot assi'um al umg( Pt SHShepesait iemibNigctildé adppor, aldhimirh,Audmbdnlrarthaet 20
alum numnitrate, alum num chl orohydrate, and al um num zjrconi um

tetra-chl onbhydr ex Cogbey sabtsaseli it prassnidnveniion ialide Senareob liplsd P EWPHi t h t he
present invent kdate] fopgey dliibrade| @pher@tiate, copper acetate, copper bromide, copper iodide, or

mixtures thereof.

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 invention 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:

13



Hol | and Conpany, | ncorporated of Adans, Massachusetts. A suitable alum num
chl orohydrate for use with the present invention is available from Summ t
Research Labs 25 of Huguenot, New York. A non-incl usi vi giﬁ‘mf@#tabl e
wat er soluble netal ions and their cunul ative hydroxid r i

constants ar®AWABE] in the table below 13 1 9 APR 2004CWOsdi28337

PCT/ US00/ 28923 Cunul ati ve Hydroxi de Formation Constants for Water Sol ubl e
Metal lons® Water Soluble Metal |onlog Kslog K2l og K3l og K4l og K5l og K6
Alum num 9. 27 24.3 33.03 Antinon (111 14.33 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(lll) Cerium 14.6

Cumulative Hvdroxide Formation Constants for Water Soluble Metal Ions®

Water Soluble Metal Ton logK: [legK; [logK; |iog K, log K5 | log K;
Aluminum 9.27 33.03

Antimony(II) 24.3 36.7 38.3

Arsenic fas AsO"] 1433 [18.73 [20.60 [21.20

Beryllium 9.7 14.0 15.2

Bismuth(HII) 12,7 15.8 352

Cerium(II) 14.6

Cerium(IV) 13.28 ]26.46

Chromium(11IT) 10.1 17.8 29.9

Copper(IT) 7.0 13.68 |17.00 |]18.5

Gallium 11.0 21,7 ‘1343 38.0 40.3
Indium 9.9 19.8 28.7

iron(III) 11.87 [21.17 [29.67

Lead(IT) 7,82 10.85 {14.58 61.0
Plutonium(IV) 12.39

Tellurium(IV) 41.6 53.0 64.8 72.90
Thallium(I1I) 12.86 12537

Titanium(TII) 12.71

Uranium(IV) i3.3 41.2
Vanadium(IIT) 11.1 21.6

Vanadium(V) fas VO°+] 25.2 46.2 58.5

Zinc 4.40 1130 [14.14 | 17.66

Zirconium 14.3 28.3 41.9 55.3

* Lange’s Handbook Of Chemistry, 14™ Edition, McGraw-Hill, Inc., 1992
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26.46 Ceriuml3.28 Chrom unl0.117.829.9 Co 7.0 13.68 17.0018.5 38.040.3
fgl 13i51iml1. 021. 73|4. 3 Indiund.919.828.7 ironll. 8721.1729.67 Lead 7.82

: 4.5861.0 Plutonium|V12.39 Tel luriumil. 653.064.872.0
Thal I i uml2. 8625, 37 Titanium | 12.71 41.2 Urani umay) 13, 3%\%%8&&894121. 6
Vanadi um [ as WRI#BKT 246. 258. 5 Zi nc4. 4011. 3014. 1417. 66  PCI/US00/28923
Zi rconi unl4. 328. 341. 955. 3 Lange's Handbook O Chem stry, 10 Edition, :
MGawH I, Inc., 1992 14 1 9 APR 2004 WD 01/ 28337 PCT/ US00/ 28923 In the
conpositions of the present invention the water soluble netal ion is
present in an anount such that the final water soluble netal ion conprises
fromabout 0.001 %to 100 % of the antiviral conposition by weight,

preferably fro % 9%, af- sy S b
Dt r oLy, 10 08 Snfi 0 Bty S L mGIRR 0

in an amount such that the final water soluble metai)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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wei ght. 2. Optional Oganic Acid An optional organic acid nmay al so be

i ncluded 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 whith i AP Rn200kor at ed
herein by refvoenss? A preferred optional organic acid igerRiéefe024 done
carboxylic acid. Pyrrolidone carboxylic acid, which is also referred to as
pyroglutam c acid has two stereoisonmers (D and L). Both stereoi soners are
suitable for use in the present invention. Each or 15 m xtures thereof are
preferred for use herein. Furthernore, blends of the two stereoisoners my
al so be used. The hemﬁb@obmrutahmm&m&ejrthenandrnaeﬂmmai soner of

pyrogl utam c id:is 0 .known rP Ql Lo r5_ P Sa D- ProI 1 ne, 5-0xo0-
+)-2-Pyrroli W@tgt%‘e??@ rfag’e%%d' 0% xo@n-l g’t a’ﬁfn? FerFaropRic,.

I(:’yl)’ r ol F}éone San;,r(bexyj’rpglﬁcdgd 55-@;9-D§-2;olzyle; Digz-Pyrrohdmone-S carboxyhc acid,
D-2-Pyrroli dOI%)(i éPyg'ﬁ) @f%‘ Jaﬁm%';ﬂc%lg %@%}E@!ﬁt%ﬂ&t&'tﬁn}ﬁ% ﬁilc ac:d DL-

D-Pyrrolidi nonecar I c acl rfol i donecar acid.  The L
st er eoi sondr @‘W@sﬂp@@ﬂb@‘ahﬁ#‘%“ ot Quopepling. She PRI iHglse Wemwr"w%blﬁanes

L- Proline, 5- %&rm@ﬂdegmgygjq&m@m 5- car boxyl ic acid, (-)-Pyroglutamc
acid, (55)-2- Oxopyrr

lid
(S)-(-)-2-Pyrroli O i IF%’SE?‘F‘???“&% °Hlers(a§)°°§'h1375wl1y BT RREB U boxy 1 i ¢
acid, (S)-5- Om%ﬂysﬁﬁétwmdﬂesemrbofﬁhglmm Ouffs,(b@)v JRyeyoptertti®rmiade @&eaci d,

éz &%g;;l E?O%Flaglﬂar QDX%E S‘M%ME %m;po ?apgn un%gﬂ%}?adé %RJ&%MM@AG‘C id,
5-Pyrrol i dimones. Zwetalrsbm«ybyrmhamectarboﬁhu obdidrire alamq;tunf@lalbnawhble angicoiag]

L-2-Pyrrolidong ot A1
L- 5- Oxo- 2- pyr rpo(fdgci3 p3’eca %)J):(a&fol gﬁ%gdg’ygmgﬁsﬁglg%ﬁ%e ﬁaﬁg&ﬁtﬁ}nég%t am cofatm d,

. gamma. - | act arpthetorgnigdcic acid, L-Jutimnic acid, L-Pyroglutamic acid, L
30 Pyrrol i di nonecaphgast é(ﬁmﬁﬁhéjsodlbm%&mohtﬂﬁﬂﬁﬁﬁﬁtbﬁmU&B,&Qﬁrﬂev:ﬁ)(oprO| i ne,

PCA, Pidolic acid Iut I di n o | c acid,
Pyrrol i done- 5- 1?5’5’?"5}35‘35% “g?ea’ﬁaé %ﬂsr ort g%sr?&%&% %xy?‘lﬁc aéé%ot‘é 15
19APR2004 WD Qﬁaﬂ@&ﬁghﬂﬁﬁi}&mﬁm& Topen umierfmmnfanpwfoegidw%mseml d (a
m xt ure of the D a stog €0i ﬁ%ﬂ?r% 12“08%?35 oxw%cxidrfnecluda 1|1t%r g nanes:

DL-Proline, 5-
(.+-.)-Pyr ogl uixﬂlfai(fo @gpdﬂ,,:roﬁ ;@msaﬁh,apmmlwmman@hesﬂaﬁyzm@mthhrn@mu@ﬁwér boxylic

aci d, 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-
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DL- 2-Pyrrolidone-5-carboxylic acid, DL-Pyroglutamate, DL-Pyroglutam c acid,
DL 5 Pyrrolidonecarboxylic acid, and Oxoproline. The DL formis also
comercially available wunder the tradenanme Ajidew(r)’ Ag%&ﬁrﬁ of the
above-listed stereoi sonmers are commercially avail able fTr !Fr ance

vi a Barnet PYHUE887 Corp. of Englewood diffs, New Jers@¢Tunwssn: he trade
nanme of Pidolidone(r) and from Ajinonoto Corp., Japan under the trade nane
of Ajidew(r) A 10 100. Metal salts of pyrrolidone carboxylic acid are al so
comercially avail able and can produce pyrrolidone carboxylic acid by
acidification of the salt solution with mneral or other organic acids.
The nost comreyréssp®pidhic avipy2-didxsiotmoic acid o3 davyptappic BCH Bnd prigneEd vi a
Bar net Producg_h?re&)rp. of Englewood diffs, New Jersey under the trade namne
of 15 Nalidone(r) and from Ajinonmoto Corp., Japan under the trade nanes of
Aji dew(r) N-50 andthékj éxdmples of Nixb&Olic Geide rusefelc iitls ghis Snvsptiqpy inelyflg feipe

car boxyl i ¢ acigirhClcldd Sudalsh CRESCH @hturalel,Nintaddated) amA@NE fof mibivaes thpredfagsi um

| uni d o i . i
aci d that ey BBl a0 pftig 7 001 CRORRALIRE, Shops BALERAE BNRA IO, ) ©

J nine P etai ne.P and _1.ysi
20 I'n additi ohytir@wbwmw‘%w&d@aﬁ%%g?‘& Y ?’HW“@FW@??“%@E}QE‘%"X‘ i °f§hse may be
optional |y adshetorzities Hie.aptenyli pmino.clydpssh elkgh etchhepsienally dovrfe2lpig ther e not
limited tO OF QaRLE Mk SromalicHngdy. ASRAGRGIvatihfaee hptrbgracidantekydthc aci ds.

Sui t abl e ot her,.carboxylic acids } o ARl NMhydrd@héalict Qcid) Bha
hydroxy aci ds th‘%u‘é‘ﬁenggn CTCIFC?S'CIZég}g u g%xgﬁﬁc SSAt ur & ’ﬁl" i 3

. sat ur at ) ] t Ures
t her eof of 10 arydrexydecangie pid 3"h23r°b¥5’§§%’§‘h°i‘°r?§_‘dr y‘S}ﬁﬂ“&?ﬂﬁ%ﬁf} 158 ié"f ‘élc"gr oups
and havi ng at s.eastyl osdicylicd oy |3-yduapbuanbist peidit dydmxypraeE #Fi¥ha>-car bon
wi th addi ti onglyslydrartc sacnehitaired tigtedti onal ities (i.e.; phenyl, anino,
al kyl, etc.) optionally bound al ong the carbon chain and aromatic ring(s).
A non-i ncl usi ve | i stnoodfinchisivh kistief athencprbeertigecighpsit! it thsinyTege f“ﬁlb‘[ielﬁdes: 2-
hydr oxyhexanoi g @C(’jg_,saau—dmgjmmawmddammhm;iae&dﬁﬂﬂsyﬁc@fy@fe@d}%ﬂ@ %Rl,dsq, 2 30
Pr)ég(rj grygog gnp%ls S%%s %%l:ldtg pranve l%zaelfqa%{)ﬁﬂs!vgthaclfpﬁ&a_l Ginktidngl g,&@dllpd ,(i.eL;_apél:ta:@ﬂ,! g aci d,
| 1d,” I d, I I.d, N % b G d,

hydr oxycapr y| i @nisgs pyfrosyl, ¢ ﬁ%ﬂ%ﬁ@ﬁﬁmﬁ%ﬂ}%@% %@#{58 Za%g%g g;tlé:)
hydr oxy pr opi oniuch sqirepion- avifdhesaasti acith 67 MOk, ds2NFABx ypRITrIafBI® Hei d, and
m xtures therQuf possessing 1 to 4 carboxylic acid groups wherein a hydroxyl group(s) is substituted

on carbon number(s) C4 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; succinic acid; glutaric acid; adipic acid; sebacic acid;
maleic acid; folic acid; acetic acid; ethylenediaminetetraacetic acid; glycolic acid; and

mixtures thereof.

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

weight.
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O her exanpl es of carboxylic acids useful with this invention include beta
hydr oxy acids such as Cl to Cl2 saturated, unsaturated, aromatic, or

m xtures thereof of 5 carboxylic acids possessing | to ﬁggﬁrﬁz ic acid
groups and having at | east one hydroxyl group substitutl t bet a
carbon with aduizéssnal hydroxyl and other functionalitiresnéiezezs phenyl,
am no, hydroxyl, alkyl, etc.) optionally bound along the carbon chain or
aromatic ring(s). Anon-inclusive |ist of beta hydroxy acids useful with
this invention includes: 3-hydroxyhexanoi c acid, 3-hydroxyoctanoic acid, 3
10 hydr oxydecanoi ¢ aci d, 3-hydroxydodecanoi c acid, 3-hydroxycaprylic acid,
salicylic aciqzopgigguanghssalicylic aci d, 3-hydroxybutanoi c acid,

3- hydr oxypent anoi ¢ acid, 3- hydroxypropionic acid, and m xtures thereof. A
non-i ncl usi ve | i stOmfonalt netnl ealts ydich they be irgded Las emygptignal [compenent of, Bt i on
includes C tRivizdPcompbsiichtofthe predcinvemion theludé tioRtdisclosedrin Wik SeriabNot. her eof
of car boxyl i ¢ ahfles, she BASHESS 196y, %mitﬂ;gcfﬂaaoe&m# §9,3004] o6 0O/RSS, Mot h

optional functiona roupsS (1 .€.; phenyl’, ~am no, raxyl,. alkyl  etc.)

substituted alftsdder e&é&ﬁ '@ﬁgﬂfﬂ‘%ﬂ’i"s Wl}‘%‘é"%?‘é’ﬁﬁqq@qﬁgféﬁ'gt(ysr?é%gd(%h as

propi oni ¢ aci d, hemabotompadiighs obtht aresint inzeitidy, taeapdinmil meatsalt;is Mesentoin C12

carboxylic acids, poss i N oNr=Yoy (NaW]

hydr oxyl grouﬁf@?“f%%gﬁﬁzki@5%5%8&%n§%&%ar %%&ﬁﬁﬁgg??éﬁHﬁgm%?@ggﬁgg such as

4- hydr oxyhexant¥cbawridght & 16 cogiphsidme mpieenreferably, fiam sbost hi)e & sheutiit®i caci d,

4- hydr oxyoct angy Gyef Giokb preferatly o 4YRES.05%0 LGBy~ hy dr oxyoct anoi ¢ aci d,

6, 7, 8-tri hydroxyoct anoi'caci d, 8- hydroxyoct anoi caci d, 4- hydr oxydecanoi ¢ aci d,

5- hydr oxydgcanoi 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 oxydodedas8itec@(® 5.~ 25 hydr oxydodecanoi ¢ acid, 6- hydr oxydodecanoi c

aci d, 11- bydr oxydogeeanei-f caGhditioR B the bhsty thventtl el GRO Rcfudah BpticRaNZoi C

acid; phthalic acid; acetylsalicylic acid; dehydroacetic acid; sorbic

aci d: succi ni 'S t gl utaric acid: adipic acid: sebacic acid: naleic

acid; folic acid;, 888tid: gty ©iRRylisRdbAMete! @&t & ariieki chachd pptgingicol i ¢

acid; and 1 Xt yres. thereof ; i r j | Jiags from

about 0. 1%?0 %B‘%?"ﬂ _c?fnhaé %nﬁo}ugﬁ%%gﬂegﬁid %Qlﬂayg ncﬁ?ﬂ:‘ %/;\g?sﬂﬁfd ;igigeegu%@ y from

about 2%to 50Bys S@*“bthﬁ@‘°§ﬁf'ih?/llﬁ’1$f5h"98?ﬁ?g‘g’f ?‘1"8‘? By é\ﬁéﬂb‘%‘fﬂ SN Bror e

preferably frdaalodts 8Mctu aBddeactivatetite anti viral conposition by weight.
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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17 1 9 APR 2004 WD 01/28337 PCT/ US00/ 28923 3. Optional Metal Salts Optional
netal salts which nay be added as an optional conponent of the antiviral
conposition of the present invention include those dis Iss@)rg%ﬁﬂ%‘ Seri al
Nos. 09/421,131 filed Cctober 19, 1999; 09/421,179 fil'e 9, 1999;
and 091458, 750088137 ed Decenber 10, 1999, the di scl osur eRCTafsoaitsdzah ar e
I ncorporated herein by reference. 1In the conpositions of the present

i nvention, the optional netal salt is present in anount such that the
final metal ion preferably conprises from about 0.001%to about 20% by
wei ght of the conposition, nore preferably, from about 0.01%to about 10%
and even nore pref &r pisfesred rabroxdisedital@h@5  cCabloutisspelyetipxylaicd Aloelt ant ( s)
The antiviral c%f?rm;%ﬁn& e astidfiaddi §§.¢ﬁ1£~mxhWﬁmm&cﬁm@oﬁ&dbmmg an
optional surfact ?e not w shing to he ted hy theor

bel i eved t hat Iwﬁ@ta@ap?ﬁ @rﬁéﬁodoll%" @uﬁ%é?%h?h%?%?@quﬁ% Ruie QC?%%??gﬁqnhe i pid
shel | |ayer ofpidduer &CY%C??I@QM@B&S @fth 8 ave@gesof abolln i Bmsled oflathlylenadxidan of t he
lipid shell enhances the ability of the antiviral acids to penetrate into
the virus s4ructur euRighitsitashdxyRiee alcbholsSHctlﬁdiMBRCﬂ’lID]f. a&‘s@qtha comiehsatite but are

not limted to tio oni c dzvm rionic
surfactants. ‘%ﬁtdﬁ%é?léf}“es"ﬁgf%ﬂll th&ﬂlaﬁéﬁagg‘ OFED Fac f’ilﬁ (’{i{g{hﬁ’celne I‘Ileg'ut are
not |imted t%mﬁét&%whﬁbséaﬁt&mﬁadaawmnm IoBne2ficuBhad INEODEL 28 and t he

following fornula: R- wh be
ei t her b?anche@l5 EFHE%FP??Léﬂ Brﬂducbl" 15&@ Exég-@?j" ﬁ m’isow'ﬁ%a&“er?ﬂ/d)? g"“q 6r§arr)ét hyl ,
or ethyl A suifahl &ﬁ&%@%&&hﬁ@ha@bs&mﬂwm@m ¥Ry AANEnpuites), and

e A e gt P et L iR A

Jersey, such as PLURAFAC A-38 (a condensatlon product of a Cjg straight chain

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

Other examples of ethoxylated alcohol surfactants are supplied by Imperial

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

15  surfactants and mixtures thereof, such as BRIJ 76 (i.e., Steareth-10) and BRIJ 56 (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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18 1 9 APR 2004 WD 01128337 PCTI USOCQO 28923 A preferred al koxyl at ed al cohol
is a Cl2 to C15 pol yet hoxyl ated al cohol commercially avail able as Tonadol
25-12 from Tomah Products | ncorporated of Reserve, Lourigilﬁ m Neodol
25-12 from Shell Chem cals of Houston, Texas (condensat'i Fﬁ? of
C12-C15 | i neawoalsnhol s with an average of about 12 nol ggafsekdly! ene
oxide). 5 Oxher suitable ethoxylated al cohols include TERA TOL 15-S-9 (the
condensation product of Cl 1-Cl15 |inear alcohols with an average of about
9 nmol es of ethyl ene oxide), narketed by Union Carbide Corporation of
Danbury, Connecticut; and NEODOL 23- 6.5T (condensation product of Cl2-C13
lhi negf al 39“0! lsl W;jéti? b B! S0Ritathe @H@a&uﬁfo{)userml@s?r@sfenﬁhﬁhﬁnamcgaé ﬂe t hat
as been disti]led (topped) to renove certai uritie n t he
PLURAFAC br anall?%ﬁéﬂ@bﬂeasc%“%?%‘hﬂ%ﬁ%@f‘g’a ‘E%’?BIQAQEP%P{)#"“%{"WEW&G‘% ve, New
Jersey, such 8gitable URRACcdboBihefsainclodedGaral iEbmtriptsofiud1880(a ep@iBesofi ai ght
chain al cohol w.th an average o j . O her
exanpl es of ePﬂ\é\@Z?thﬁgH)x%ecag S po‘sﬁ?ﬁﬁ%ﬁ%ﬁg %Qg%rgégg%&?}é%bﬁﬁﬁ%gf{%l

Chem cal Cénpaitiyoné b@ygthenfopdivimeilngt on, Del aware. These incl ude the cl ass of
BRIJ 15 surfactants and m xtures thereof, such as, BRI J 76 gbiﬁ.e..,.

St earet h-10) and EffeJopgenaf jsurfactant equipgpes.foy) aboyg QO1%st; 105 oL th ARG ¢
surfactants f @smptsiioh By WwhightPpreRRBl 0l19V @i, afd b prefeablplrbuy labduy C.o%Bitdes;

al kyl gl ycosi dg_ethers as described in U S. Patent No. 4,011,389, issued ‘to
Langdon et al ““on March 8, 1977; al kyl pol yet hoxyl ated esters such as
PEGOSPERSE 20 1000Ms, available from Lonza Inc. of Fair Lawn, New Jersey;
et hoxyl ated sorbitan nono-, di- and/or tri-esters of Cl2-Cl8 fatty acids
havi ng an gversg 20y { |84 ik.94% fromabout 2 to about 20,
prefer abI_yﬁfrgﬁ? fitaf o, 2 ngsuﬁ%)ﬁtna%tagﬂsgg TWEEN 60 (sorbitan esters of
stearic acid hawoxureBargirer age degree of et hoxylation of about 20), TWEEN

20 (sorbitan esters of lauric acid havliI nig a%i averag@? degreeb ofe 25Fhe
ethoxyl ation of abStansivial Ssvte FRERRIEINY BYPes 4 P SRFLPeEBre BFES: i Caci d
havi ng an aveptgel desmedamikr mashmigined Fovnecist taplaged on or impeerntsd ity e of

sui tabl e surf gptaBplyl Phe #G6ird] Borigdeitil BSaptiorally Brdpplied to the modbese bakieROSOL OT,

a dioctyl ester of sodium sul fosuccinic acid marketed b)ga%/t ec, n?ustri es
Inc. of WeHE Pat er Bisferred\mgjsigeerbguiprs andya method for making moisture ers 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
0



19 APR 2004 WD 01/28337 PCT/ US00/ 28923 Still other types of suitable
surfactants for use in the present invention, include silicone copolyners
such as those nade by General Electric of Fairfield, Co e%' Sui t abl e
silicone copolynmers include General Electric's SF 1188 f% %RUQQQ& of a
pol ydi met hyl sWPpena#@ and a pol yoxyal kyl ene et her) and Cerawa@abofbectric's SF
1228 (a 5 silicone polyether copolyner). The optional surfactant conprises
fromabout 0.01%to 10% of the antiviral conposition by weight, preferably
0.1%to 5% and nost preferably fromabout 0.2%to 2% 10 QG her Opti onal
Conmponents of the Antiviral Tissue 1. Misture Barrier The antiviral

ti ssue nmay opta. @pdibhayPolpicidticldlcaire or nore noi sture barriers. The optional
noi sture barrier may_be joined, connected taq,. placed on, or inpregnated
into the fibrous Bﬁ‘})‘?anh‘éShalﬁt*‘?‘?ﬁlF‘&Iedéb%%’i‘E‘Fgﬂ‘eﬁﬁlﬂ‘%ﬁ’ﬁ%‘i‘f‘&?lly be appl i ed
to the noi st urpelybpdriciaizohol povidesshancaidofimsstd theanthanal issres and a net hod for
maki ng noi sture barriers suitabl or, use wth. th resent jnvention are
di scl osed in commortipblseelyiydealep IS‘ H{dﬁﬁ‘ftafﬁdl."“"%’,t‘gé‘g?rgggcrﬁe§ ﬁ%l&n‘io Kel |y
et al. on Cct qbeferailg glydsiae(i.clgigeerdhi rGthdr sipble polynzige gosholsiincdude butyleye 22

1998, and U. S.g1R8r; hadyiehogly@D/1 2%éx A6 diof; it 2@entARIdid]; sdibitdDRehitol dsrrsgli Scl osur es

of which are | ; ke [ | i sture
barriers are aqog'g%‘%}gl%&%?ggpeﬁﬁ%gs’b%{d %?%e?«%?ﬁ&‘%(%%gau%%ﬁ%%ﬁhg?ﬁed in the
nane of SweensSeoPH) glycsie! R sHed e?‘?‘”i%l and EP 0144658 published in the

name of Endres on . i ot L . osed in:
R &i ric YRSty R olAisk I6BRSInatk €, 13 &D9% F Rl

edto . Goulet et al. o ride .,2000; WO 97/41301
publ i shed 1% t3FEViFRL FREMRGPItiRA aVFel‘%‘i‘ﬁ(?regefabgf go%?%ﬁé){/é@é Og%e aﬂ%m:f_gw; WO
00/ 00698 publ i emeesitian by sightprs rerire prgigrably fiom abeiy 20%4a §0% obthe 28yF2l Canada
2, 239, 927 publ doshpegtidnbyteighnane of M Cul | ough on January 1, 1999 Suitable
met hods for joining fibrous plies with one another and/or with one or nore
noi st ure bar rier¥aEmiolubidiBtatie not |inted to ply bonding such as

g:‘lsg)lengGTge:‘ n 3, Cigggﬂé %ﬁ%fﬁé&%&&%ﬁ@n ﬁf mﬁ’gge%hft iYErition n%y 4iké o aliysiﬁﬂﬁtQ 40 Vells

S to trand on Fepruary 18, 1975;
4,481, 243 13syuwgier Wwiokle B We‘-‘Nd%éW{?gté %‘i““fé’g%fé @HH“%",“‘Z i Q“f5p‘1%°§%é§d to
McNei | on Mar céiisclded ih3B%;Setidl NodP X MR IEUfiled on JungRP.JRI%the diselesyresd MRicB& her ei n
by reference. 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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20 1 9 APR 2004 WO 01/28337 PCT/ US00/ 28923 2. Optional Polyhydric Al coho
While not wishing to be limted by theory, it is believed that the optional

pol yhydri c al cohol provides enhanced softness to the ankiyif al- th-ssuUe
Sui t abl e pol yhydric al cohols include but are not |im tgii QI(AER);DE

glycol and B5V@p&@BFably glycerine (i.e.; glycerol). O herrnsesfsabl e

pol yhydri c al cohols include butylene glycol; hexylene glycol; 1,2 hexane
diol; 1,2 pentane diol; sorbitol; sorbitol esters; polyglycerols;

pol ygl ycerol esters; and glycerol ethers (e.g.; butyl glycerol ether,

i sopropyl glycerol ether, and the like). The optional pol yhydric al cohol
may conprise fio Einfialsbeit 0 Nogsmber $,04P&fand RES. Sedal e 0041533 1 ddedpderch ibn by
wei ght, pref ernasy, yheliise163ued) 0w hidlark mcBPbaRl hérbig bpntdrsaed. al  conposi tion by
wei ght, and nore preferably from about 20%to 80% of the antiviral

conposi tion by wei Beferred lotipgs auitalsde [forpthis prposs @xgr ¢iscdasedT ine Ughn tPatgnty Mes.:
conposi ti on ofsgsheskase ft Adpulditt ronGyobat X0 19904 50611@04I6yssuddqb Welpulski 15

water sol uty e aifen JelnBlr- 17“\1%99, t@éaésw%zj éomég\(fn \E@ﬁi 8ggd.or this
IBET 19

di 29, 1999
PP oe! sy O45P2 lﬁ%*ﬁdios‘\mrfﬂffﬁbv%bawﬁ Ba 5] o hpsth gy | 299,

ti ssue of the Septewlan29,i1A%e Heidiselorasg odpyhicharalitcyrppraied baten by fefrdngh. The
antiviral 20 conp %lg)h% 8r§)‘f'eg%?]£or s ntqrés?&’tefl?\:[ellnﬁ)?l n{'chiFl,}lee gyp [ym?or:]caa‘ncl l%setae

i ncluded as a conp optI'ona Ion iviral
conposi tion i dotjoqy| uded as a conmponent of the lotion, the antivi raI

comosi 1oy compr ies f Ly /ge,gyf,ﬁgn@@}maé@mﬁe hGe bl AR

pr ef er abl rom O. on b o) er abl y

from5%to 606%sE Rq‘i@"“?&t phgImEYC, OpJHenc) fng \Ag‘eraﬁfllt‘? r“é‘r“"E‘B‘?FpB‘ tin is
i ncl uded as a maerjabneystusaf hefdn, tthectednopalysiloxand endvsdlicene mohagh finderchpngehbly.on

conpri ses fronmapaiH iReieldb 6fcsualﬂf¥9{y;ﬂénct Bigzomard, lcUpoly%{enEQﬁﬂJGtﬁbrtmﬂﬁblé‘-Oﬂt ai ned
in the lotion xQé’no%ﬁ%‘uQQfox ;n?afteq‘{?ﬁb Xt%d&tfogfngaﬁgw%ggﬂoqgn@ chf? be Qfsu'gxgﬁ‘t

antiviral corrp05| on con
pref er abl y1° f rpeafitnched chainorgvegictis s eant i vi r al corrp05| t| on cont ai ned
in the |otion by Weifgtet polysitokam sateripls iiglude these hevingsmemompasslozaneuriis €| osed i n
U. S. Patent Nagefolidwinddrudfore: 30 i ssued to Dake et al. on Septenber 5, 1978;
4,481, 243 issued to | en on Novenber 6,

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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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 21 19 APR 2004 WD O /@8@5@6

PCT/ US00/ 28923 to Klofta et al. on Novenber 3, 1998; an Ne) 240% No.
09/ 041, 231 fiwet2R®Fch 12, 1998, the disclosures of whimtrnsomesszecor por at ed
herein by reference. Preferred lotions suitable for this purpose are
disclosed in U S. Patent Nos.: 5,059,282 issued to Anpul ski et al. on

Oct ober 22, 1991; 5,164,046 issued to Anpulski 5 et al. on Novenber 17,
1992; 5,385,643 issued to Ampul ski on January 31, 1995; 5,389,204 issued to
Anmpul ski on Febr ufirefertkd polg@lofmessin@ade, sir8ighti chsin eckanepolysitrxare iterils, of dire

Sept enber 29, ifQ98io deh@aidbrmGlaosur es of which are incorporated herein by
reference. Lotions pref erred for use with the present invention include

pol ysi | oxane based | o |ons,R 10 Types - of pol ysil oxane materials which are
suitable for use.in thé pre ent imventio I ncl ude polyneric, oligoneric,
copol yneri & and ot her| nul tji pl e-ngnoneri ¢ sil oxane materials. As used
herein, the tdem gl ysSidexdde-andSs0l-i-cefieRgre used i nterchangeably. They

shall include all of ﬁuch olynerlc ol i gonmeric, copolyneric and ot her
mul tiple- nononeric si'l ox nateﬁlal ﬁEﬂditionally, t he pol ysil oxane can
be either a straight “35 c chain or have a cyclic

structure. Pr e\ﬁlﬁzféir%&clpﬁk YR |r£l§k%ﬂ&nriﬁée§é’nldéltl§ bk kY ogdecy q&@béﬁaﬂddrwcymnorrer iC
\?\,;ﬁla?)élage :ﬁﬁ ts qlgﬁhc,rapgnd is anPrgl%sﬁtL{eH%t ubﬁ%al@l O?Q?'f[radl a.jr) Pref rab? each

e ently be
any al kyl, 25 é?%FF’dmaést@:dﬁW“d“%&lVW% - Cqpugplstiuted aliy] %’8‘?‘1{ °S g\ g4 ed
hydr ocar bon, oart willmesognizedhat &ichnigally thersfis suidiffercrndivdiather, fapxdwles Bpot Rtout ed or
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In one particularly preferred embodiment, Ry - Rg are methyl groups and Rqp is 2

substituted or unsubstituted alkyl, aryl, or alkenyl group. Such material shall be generally
described herein as polydimethylsiloxane which has a particular functionality as may be
appropriate in that particular case. Exemplary polydimethylsiloxanes include, for
20  example, polydimethylsiloxane, polydimethylsiloxane having an alkyl hydrocarbon Rjg

radical and polydimethylsiloxane having one or more amino, carboxyl, hydroxyl, ether,
polyether, aldehyde, ketone, amide, ester, thiol and/or other 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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30 cyclic structure. The radicals Rl and R2 can, additionally and
I ndependently, be other silicone functionalities such as, but not limted
to sil oxanes, polysiloxanes, and poly- silanes. The raqiga‘h@n@{lm R2 can
al so contain any of a variety of organic func- tionaliti@&s™Nnsl g, for
exanpl e, al coHdI28Bar boxylic acid, and am ne functional ikorases2223 1 9 APR
2005 WO 01/ 28337 PCT/ US00/ 28923 Preferred pol ysil oxanes include straight
chai n organopol ysil oxane naterials of the follow ng general fornmula: RL R7
RORASIT 111 (2 R-S-0---Si-O----S-0----Si -RI 111 R3
R8 a R1I0 b R6 wherein each Rl - RO radical can independently be any O -
C10 unsubsti t utieedd af laydolvent, subb asibytane, didied &br, cxamplafRlffirnosesamly. sPevgdulat ut ed C
- CLO al kyl o, hiGiak poliiRkaeald) s erRbebs areRHscuRed Mok Setail
i ndependent | yméloﬁ?ﬁcli&-%%cglﬂ%ﬁsgbst i tuted Lglal{ﬂgl group. Those skilled in the
art will recoé’ e that technically there is no difference whether, for
exanpl e, RO or RI CThejoptipnabiotipmeanibe gprligd fohg ssye papsr el 283 Be Yahdahbier ratio
of b to (as+ liHed, fe.Retinomd" Additivd nethodt Thed@¥n inapplieddn ef enabl of fiomtebmen 0 and
about 10% an%.d'f?astt) b 6% 3D Wi gRES MRARsR w80 prifera8Rtma Rast is@%ﬁiieﬂn one
e

particularly preferred odi ment,, . Rl - are.nqet hyl ..qrou an Ois a
substituted or™ #h¥et ?tf%%’ogﬁ (Ei/P fo 3oty 25% By %ﬁlg‘gﬁp%éear 8%%3$§r§fjeghm%t eri al
shal | be genermsifdrgbly fem ebqup@iorieihent] 8xbypsishtel WPt si | oxane which has a
articular functional, S . rOprj ' ti.cul case.

P W blith 35 2B RRucARRLARIRLE ol hnlilialy B dsbil! er 025

Exenpl ary pol ydi ne oxanes’ I'n¢ | A
pol ydi met A sivrebx Anased bereipdnenctoiforejrpeassdhat thy 2powg @%Pwmmﬂ’rfﬁ'ffbon R10
radi cal and pahe/Biisretdaytas bex threcutfeeiof ghearpero Foneragmplensons, poctiond okihe |
hYﬁr OX)IQZI.E) fet h&fiface Bl@ kit GlsRR  paper w8 R Bave lsRbRNEY leﬁfﬁ'kdiiﬁ)mlnﬁﬁf l%}‘ion, Ed&iuﬂin}gand/ (r)]r
ot her unctionalities. inc al kenyl anal ogues of suc
functionaliti é’gﬁlolq—so?flt%cxsélﬁr%ﬁeé,at goﬂiog%vﬁ%&){jﬁogﬁpgthal al kyl group as R10 coul d
be an am no-functi gaakamle @R naivinifoah kyplicativatis ohade ROtipod yeiced toplaiis| oxane.
The exempl a5y ik Mhoffs P St SbiRRBbas SOl RIMARAL @GBS 1S not
meant to thereby eXclude ot erignot speci fi calol A In'ositt?d'at A RE gaﬁl%‘rbgd
pol ydi met hy!| si¥BSHRET ALErpvEN I T ST BPES R P EEREP af " Bi%e & 7 ¢

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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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 capn_ be made to be
Pl owabl e for application to the tissue paper. This incl mc&sf:\%tzm}dr not
limted to, weemsisty as | ow as about 25 centistokes to ghnidhoedls 000, 000
centistokes or even higher. H gh viscosity polysiloxanes which t hensel ves
are resistant to flowng can be effectively deposited upon the tissue
paper webs by such met hods as, for exanple, 35 enulsifying the polysiloxane
in surfactant or providing the polysiloxane in solution with 23 1 9 APR
2004 WO 01/ 2833#fieeTd SRR HEIisdub eatlir thah the dsed'OEILItfaceS TRdte &8 nlitGraRE,

listed for exeﬂéﬂhﬁ{t%n?&i*ﬂl%?é@ﬁm% y. Particular nethods for applying
we

pol ysi | oxanes ‘to tissue paper s are discussed in nore detail below The
optional |otion camhdktiapEnitedpplied tidithe ttissis pepep sk bt ang lpoiat b it hae bwmb has

been 5 dried, foime: péferﬂryth&n zéﬂﬂhéd 24 tﬁ@astmwebm@béegaﬁéanpbﬁexﬁnﬁél ed in

an anount bout € paper
web. Prefer abvi‘; @1?]%%'11:‘)05 a??rll'e mtg tpsls‘i“’e‘%ilper wegé'"ﬁx %ﬁﬁ% o Cfep]e gﬂ’?éb 0. 1% t o
about 25% by iEYeghbut Priot He:alep@gn@ iga pefora kaing passsd thrpyshicalendsr yolisy oFheabout
0.5% t o about 1¥B5bday algehegipplied ko thépaparcbeb afeeit hatpaged imbgladusiocdiadapgllsi ed
non-uni formy jg amoﬁaﬁgf@&]ﬁmonodf a;ememnl By, AAPGE ferréd% tméforbipRd Nerein

"non-uni f or nt' t he

| otion can var@egs\?‘éerpai’?fés gﬂl"%"ﬁ'ﬁ@“‘ﬁ?‘f“fl %8’“5‘&’6‘5@ m‘&B‘?dsp&?éWB’F’é‘g WngPfe“pﬁ’Brt i ons
of the suldacenader, ﬁ!ﬁ@w@m@&wdﬁ%@ls web can have greater or | esser amount s

on it. An exa le O ructure
cont ai ns § F@PH"H{:}"“&\%‘UWP é‘s%lﬁ BaRff F"F‘é PF %%ﬁﬁ%ﬁf?@ﬂﬂ %!1456"6‘”10\?‘&%0?‘6135

formul at i ons t thetioadg h dirtvuicet @atingt and crwsenoroataigt resthvelt axcgirgfervddemueh sotresezones
may contain nNogaght bpmm@aﬁﬁtlwaszuamtissw to QOAPURRY oh @%&maeﬂ,lﬂgﬁ arigat ent
Nos. 4,481, 23m(|;o§®li‘l§€dhe em ’ %{:}c@g Novenber 6, 1984 an 5,814,188 issued to
Vi nson et a 2 98 the disclosures of which are

i ncor porated herein by T:eitﬁrgamﬁeePa&@rﬁwh{thﬁmdfmeaJrémmbggub' i Ssue
structure, a lotion containing an antiviral conposition m ght be applied
to the two outer sl PEBEESITUEF tisWpdIodiets Feo0fiRg {thibe Prespnt inyentiop the|

conposi tion i sanépipd! icedpdsition lvel thevoptionalelotiguiwhabestho bptichd lipeinchidesuat ure. O

in a does not include an antiviral composition) may be applied to at least one surface of a

20  tissue paper web. They may be applied uniformly or discretely to the tissue paper web.
A non-limiting example of discrete addition to the tissue paper web is 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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three ply paper structure, the inside ply mght contain the lIotion while
the user side of the two outside plies contains a skin | ot | havi ng an
antiviral conposition. 25 Additional exanples include a néf%% an not
containing any antiviral conposition to the outside pli es The I otion

m ght be an wWogt2sdiZent such as di nethi cone which woul drPCT/ESIRE®E3 t O t he
skin upon wiping to forma protective |layer on the skin. O, this lotion
m ght transfer another active to the skin such as a sunbl ock, or skin
healing additive. 30 Wiile this lotion would be applied to the outside
plies, the antiviral conposition could be applied on the inside of one or
bot h outsi de pli esThocpnmditions othihisaintdntiprr edn d$o bd erplie ser-yiifoymiyite i t he
tlhsslue Wth télﬂﬁad% ibt‘/thé BhuGRAPRGRb! A9 Q5@ Rerbifi endnnsiifotn” aifealisthat tesmsent, alng
the lotion applie S u

nost probably Iﬁ'gerﬂﬁ 'S@Q‘%ﬁﬁ% tdtg?/@‘%%@@%%%@/ EJ{hL: 89@6%%%)/% to the
i nsi de of the wxpwRlgesomapprEipns il pfaee 9k Metssug RIGT Wely g2glave k

NUNEr OUS PRI Naticahis @i the tontrosisien, apyhdingc pretions T dhe| syrfpesnthetade bet '@ﬁf)lailléd to
the tissue papgi iebhnthi@ny point after it has been forned. Preferably the
lotion is applleg after the tissue web has been dried. For exanple, 5 the

| oti on can be appl iAadexample hé nop-ssifiempppiqatigels vefereethe |“L‘35“ﬁaﬁ§'“%‘§§rf°%t?‘éi)ed from
a Yankee dryer gisHs Qﬁduﬁ{s dn@ GErREdRmpbigion of varidie famelzbeisngropgieeeis t hr ough

has paased i hr ST | h&lmea RARSE elster it
has passed thr%“'“ﬁ?‘n" soﬁé érﬁa?@al%g?ﬂer@g RffesHRRcbitéln hololiHPat ughe

0 bein . on a
parent rol 10 UBaiet Np. 4#§1,343 135pedrta oPya 5 S/bolﬁg{ o) ratecﬁf eéﬁ'?){ ssue
paper as it i srefeénng unwound from a parent roll and prl or to bei ng wound up

Iozveal-tol znmalrrla;r bef Iagl Pg%n a te({ﬁeg{ odyc ugo | %|S1L10n or hBtlénOtc!o%ﬁmgf aﬁ %tﬂﬂfa?sent

ralng gﬁ)%ﬁltlon
onto the ti ssueommgition thettis mpllﬁﬁ/togh"diﬁﬁﬂﬁés P?é‘ajtllpﬁ’gﬂ]&ﬁ’&}"‘&?f’ \'ﬁ%ti’rogﬁlu I
met hods. G avuidp whibhtid didedn theaissue us b Gry veedght basig. 'ﬁistakmugoéwetenmoblb@me@éj such

as those ?U g ing ga%yhehj P&L@Q trobOboR ,o%élﬁ, 546 by SEPaCpréferabiRbS Ail%a0

Sept enb a
Senteroet 21 otk bebmans PR SR HFRD R, MBI Wi St gt ho

e Present Fff; n_prep e%rctwg
viruci dal ti ssestivislochmpositienc e thfi papet BUEHRS ?H“E’ézﬁ tm CFRFE A PBICYELHE
antiviral conpagidvafch dm vire ThetpHaex e ahtbiraldissue ninst i1 about ﬁerlefi@mr@fﬁa‘lﬂﬂ otion

i ncl udes or d‘i’e%i?ths&f’&boyﬂﬁmsﬁs}e@mzwesgalmmosn tion) may be applied to
at | east one surface o a

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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20 tissue paper web. They may be applied uniformy or discretely to the

ti ssue paper web. A non-limting exanple of discrete addition to the

ti ssue paper web is disclosed in U S. 5,814,188 issued1 sqQn et aI on
Sept enber 29, 1998, the disclosure of which is incorpo Qoe@]bh

ref erence. Th¥ORHBYiral conposition and the optional Io?CﬁﬁSGW@ﬂbee appl i ed
in a continuous 25 pattern or discontinuous pattern. Suitable application
met hods i nclude those disclosed in U S Patent Nos.: 4,481,243 issued to
Al'l en on Novenber 6, 1984; 5,720,966 issued to Ostendorf on February 24,
1998; and 5,814,188 issued to Vinson et al. on Septenber 29, 1998, the

di scl osures of CRMTEREMATERALSnor at ed herein by reference. Suitable methods

i ncl ude sprayi i ng, soaking, printing (e.g., flexographic 30
printing), coagg%%g%ggg., gravure coating), extrusion, or conbinations of

t hese application RgGREOWES4 seraif 103908 ebtaimy fiohethe Ampdxah T Cubtarea r ot at i ng
surface, such L&u&?ﬂAqerJcﬂlfle,Mﬂ@ﬁﬁlogﬁ% vRamsf ers the conposition to

the surface of the paper web he conposition can  be applied either to one
surface of tshe ti sSIie spalperusveiepasd b otilectingtiesupemnatadbeuligre ARl REOHAND

01/ |283g7 PCT/ U@Q@A 28923 cliffe GRYPARIcHIsARSIiRhptddting cdNetid feMbvedap al so be .
appl i ed non-uni ace use
hgf ein "non- unic ?@?%3\{% O'F&e sP%egfa'tjaP{]ls ren‘fc%gd a?xfd mtag gﬁ{ %t))rg(? H& 9@9@%%%3"%9?%10 E etc,
of the conposi thidse e Fenegpatayids theved sfﬁfr"?e&é@d&f-‘mf‘f\‘ée% QOL000REM 030y e,

some portions @b ndilvees ateppaaimatdy 4 drgrebs @atiszadeaper web can have greater or

| esser 5 anmpbunts of the canpositjion, includin rti f th .surface that
do not havelOany coRisdRedia isKmayedapd thayirgs istes P%’ ‘ggdﬂ‘blﬁ%#¥ tr“?ﬁ %Bbl i cation
i s where the tiostinegl twiowm dthe visusadigobinasbe %nrﬁleilﬂln@m&mﬁ!irw%ilﬁmﬂﬁl ffering

conposi tions of rdé@d'sécﬁﬁﬁsthdc & @deﬁh@,&ﬂ&g&rﬁé@b@h@d&hn fhe Sssays mthedibele pasr to
al ternatively wh RELE eg@gk @gg?éu TBY by QYo RsEia GildeiBh i in ﬁmaéh c%%drﬁﬁ jgbt by

Pngorégrz?tegnaéﬂtém *B”}*ac‘fl@f(élﬁ% aBA hé’ Mmogﬁég ??‘%‘TWS e |on or

| oti on contt nivixgs @ter wew in Wertests. corrp05| tion that is applied to the tissue
is based upon th unt of water soluble nmetal ion which is added to the
ti ssue on a dr@i&—%ﬁ basis. The anmpbunt of water soluble nmetal 15 ion

applied to the tiSsyg lefis i00 &RoHine Qir@afHh dctivibOBoaY proddgiatare Pr-Hélarcald y
ot O ot 2 BRg o ATCORhatoBRNATRIG. B fiRRhokikd A B gtk e RYARIL 15% by
weight. The a cells is E-MEM supplemented with 10% FBS and 1% PSG. E-MEM is Minimum
20 Essential Medium (with Earle's salts, non-essential amino acids and without L-glutamine}
obtained from Life Technology, Inc. Rockville, MD (Gibco BRL catalogue No. 10370-
021); FBS is Fetal Bovine Serum obtained from Life Technology, Inc. Rockville, MD
(Gibco BRL catalogue No. 16140-071); and PSG is penicillin-streptamine-glutamine
obtained from Life Technology, Inc. Rockville, MD {(Gibco BRL catalogue No. 10378-

25 016).
Cultures are maintained and used as monolayers in growth flasks at 36 - 38
degrees centigrade in a humidified 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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antiviral conposition on the paper nust be optimzed in order to achieve
effective inactivation of the virus. The pH of the antiviral tissue paper
is about 6 or less, preferably |ess than about 5, andwggiéAﬂﬁgf ly | ess
t han about 4. 20 Virucidal Assay Procedure PROTOCOL SU si on of
high titre ROWRBAPUs type 14 (hereinafter referred to aRCTUSWZBE3) s

i nocul ated on a disc of tissue paper which has been previously placed in a
Buchner 25 funnel filtration device. The tissue is exposed to the virus for
one mnute. Imediately following the 1 m nute exposure period, the virus

aliquot is collected fromthe tissue by dispensing elutjon dia onto the
surface of the PERSHESteRMInerNEmEe XA F3M E@‘gv?fﬁlﬂfﬂ%gy’s]ﬁ&t Bgﬁi?‘lkF i rus
al i quot is col |(6ireBRL natdomedoi 103Z2810.est tube, titered by 10-fold serial

dilution, and assa for the presence of virus. 30 The appropriate virus
controls, cytoto®%eM%*econtrols, and neutralization controls are assayed

in par alj' f'- A?t' V't*méelﬂﬁdapﬁédid %ZE-MEMgﬁthE 195 P46, PEAH s %&iﬁinﬁgﬁ%ﬁa{tﬁﬂ gndze
conpared to untreated .tissuyes.and a reduct.ion.jn rus fiter . r.m ned.
W0 01/ 28337 819 %ﬂ%"?gﬂﬁ‘%ﬁ %ﬁé‘?‘?ﬁﬁ%’g’a‘%ﬂﬁwﬁﬁisﬁﬁ’}f giont ksehmin] ofpiped.

Rhi novi rus typdtomLifs Teshrplogysinc, Rocltille MR dCbpoRRE [satalagisrie: 43 79580): el t ur e
Col | ecti on (ATQE) is lPadtilinlstreptaniifi- flctaiik obtaizedom Ve A8¢hnolopy, Tive Retkyile, vi r us
i's prepared by Ggl&@ed BRY c4thiSeus WBCT0BP-Gush. cul ture fluid from 75% - 100%
infected culture cells. The cells are diSsrupted and cell debris renoved by
centrifugation. The supernatant is renoved and nay be stored at < -70

degrees centigrade_ until use. The supernatant is thawed (if frozen) and
centri fu'ged“%lt MEBHE@B0 RPM for 30 - 60 ninutes at approxi mately 4 degrees

centigrade. 10 ﬂgg[g@%@ﬁés&ﬁr@&myed and the virus is re-suspended in E-MEM
test nmedium outlined Delow. e virus aliquot may be stored in liquid
nitrogen until use Gsmplés of hreaces pedud o bdtesicizaye of inte%t + A mm efquiagdisest ed
unti | gsg i Qot ?ﬁaeaﬁiﬁﬁ;ﬁséum@s?& brRdiding bhtRrirall ©mpb&tdnk ek utiilzed &1 M6 Kesviafidis i s
titered by 10-fold serial di [ : . nto
H -HelLa cells (c Og%“_c?l?'ocr%%“k#@éi %:ngr;%% ggﬂ‘& ﬂg&u%:ak’&dﬁ 'é;buf%g g‘g Z%ﬁ%}lﬁvém% he
i nput 15 " compositions are included for the positive virus control. The’ control disc is from the

same lot of paper used to 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
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15 virus titer used in the tests. Cell Cultures The cells used to determ ne
virucidal activity in this procedure are H -HelLa cells (also from ATCC

Cat al ogue No. CRL-1958). The nedium used to grow the Hi

E- MEM suppl enented with 10% FBS and 1% PSG E-MEMis M Jmpﬂgemlbnt i al
Medi um (with ¥8PY883Z salts, non-essential amino aci ds armTwistomees

L-glutam ne) obtained fromLife Technol ogy, Inc. Rockville, MD (G bco BRL
catal ogue No. 10370- 021); FBS is Fetal Bovine Serum obtained fromlLife

Technol ogy, Inc. Rockville, MD (G bco BRL catal ogue No. 16140-071); and
PSG is penicillin-streptam ne-glutamne obtained fromLife Technol ogy,

Inc. Rockville, MDATGHIERS (B microlitersd 9f ogiovinug ewpgdedin BHVEM supplomsnted ar e
mai nt ai ned andwiils 0P Bovive Micay Signal Aldgeto@ithNG.| Maike3) ahd 3% PS@BH dnqbe:gé(ees

cegt i gr adeEI R/E aréamﬂa tue%@lm%tdr%ﬁ&ezafgg tiGhe dis&using a/ocQ@?atedTﬁEJttBO 4 Tﬂe C; test
mediumis E- R ed W ma i

No. M 4503) an ool g%% ﬁ&‘&%’“tgheﬁhss“c "‘é@ys%’ﬁwt‘lﬁﬂm‘&)‘bﬁg??ﬁq ‘f% | oS
salts, non-@sstt inaedigiahy eollsetpdiGom sk WS‘E%WU@ISPEB%E& aifliliery opplutiemweriid r om
Life Technol ogye tHerenterRegikw ol the ,disvsipgia lwelibridéd pipai ahd jaeditely 23yl 021) ;
and PSG is 27 $.QufRRiaP04 WO 01128337 PCT/ US00/ 28923

penicillin-streptam ne-glutam ne obtained fromLife Technol ogy, Inc.
Rockville, MD (G bibe vBRumcatteh egappliddofor 1D8:Fnd® Bbile lighitly troaking Madifiak The

elution nedia iefeale d¥FVoMint Baubitb iPEe cafitiddelof fhe MubtinERIeE S’ﬁfétdoﬂécted@uh@d' um
(()m Ea.lhnggr :c ﬁgm @?qflgt 1;‘1.th@?égt tﬁ§e @5“ 1ﬁ1|tlorﬁ§ tﬂﬁroﬁ%ﬂﬂﬁm%\ g 1;vhxct)c er%n?refﬁl @ ne)
10370-021) :  andP-fopskyeria sdﬂﬁ'éfrvﬁé‘?% M {25t REBtion medi "@I‘EF? RAY i 0B GRE FFFERSE P o L| fe
Technol ogy, | neirusR@hé(twmlellezemomf(o@tb@léucmﬁmaﬂah@gﬁml Weight 10808de@.16) . 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

cont ai ni ng ant inphéht o ViAROSIdbQPSsife Cobikdl) | zed in the test and

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

20  using a calibrated pipette and immediately applying vacuum suction.

The vacuum suction is applied for 15 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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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 same lot of paper used to prep§ APRe2B80Ei viral
ti ssue paper. Preparation of the Buchner Funnel Filtration Device Using
sterile technVg&&s33a pre-wei ghed disc of tissue paper ofpaxarsgiasgpspl i es
(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-wei ghed untreated tissue will be placed in one 56 mllineter Buchner
funnel (Mbdel te cooonips ofhe TahPo resulraf Eho freatesk sammpledand, the G8fIBpaddhe f or use
as the positivatenedsample. Usi ng sterile technique, a sterile test tube is
inserted into a 250 mlliliter filter 25 flask so that the top of the tube
rests agai nst Tisevimeidpl dficapnal p|sample mey Repfraived g by “log dilfsengs et Bt o t he
out | et stem of follbeinPmadmaer funnel. The funnel device is placed tightly
into the opening of the filtratiaqn_ flask. The -out| t, tem of the Buchner
funnel deviee is placed ti‘ﬂﬁ‘ﬂdﬁlﬁfﬂ‘iaﬁy%%e’ﬁﬂ@: Pflng‘?‘ li)ﬂe filtration flask.
The outlet stem of V@?ﬂéﬁez Buchner funnel is lined up with the opening of the
test tube to ensure that anything eluted fromthe 30 Buchner funnel wll be
coll ected in the testTCHheunilre) &od ttefunmeated disuesgmplp hose is connected to
the side armof the flask. Treatpent Wth Virus %uspensi on 28 1 9 APR 2004
WO 01129337 PCT/ UsE7 Be@sg(unifs/mi) from e teslehisiecrBPF t ers) of stock virus
suspended in E- MEM suppl enented w th 10% Bovi ne Mucin (Sigma Aldrich Cat.
No. M 4503) and 1% PSG is dispensed directly onto the center of the
treated tigqgue discs using a calibrated pipetter. The virus aliquot is
allowed to contact the tissue for exactly one (1) mnute at room
tenperature and 5 then imediately collected fromthe tissue by dispensing
3mlliliters of elution nedia onto the center region of the disc using a
calibrated pipette and i medi ately applying vacuum suction. The vacuum
suction i s appEkaghid CalcukSoiseconds while lightly rocking the flask to
rel ease any vol ung,caught in the capillaries of the Buchner funnel. The
col l ected viruda #isgliot in the test tube (10"1 dilution) is thoroughly
m xed usingga WA {P¥iflmier. titered by 10-fold serial dilutions (0.3 m +
2.7 mM Elution nme iag and assayed for the presence of

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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virus. The tissue is renoved fromthe Buchner funnel and a final weight is
recorded. Treatnent of Virus Control (Positive Control) 15 An aliquot (500
mcroliters) of stock virus suspended in E-MEM suppl emalﬂ@d P&tﬁm@% FBS
and 1% PSG i s dispensed directly onto the center of the A t

(control) tis¥Q8UMsxqc using a calibrated pipettor. The vidtiSsegisbguot i s
allowed to contact the tissue for exactly one (1) mnute at room
tenperature and then imediately collected fromthe tissue by dispensing 3
mlliliters of E-MEM onto the center region of the disc 20 using a
calibrated pipette and i medi ately appl yi ng vacuum sucti on. The vacuum
suction is appli edIdesly,1tBe sefposscnelitedtiog [shayht laje plack withint the cédfmekof o

rel ease any vo G t The
collected vir uédﬁ&grlltl quoﬂlhlln%s&htd|htn§n#dse%§lQJOlIJ fe%%?ﬁlgicfm@ove gh%‘lﬁes %\b}g@agtgew rus
control titer %P S=HB°%‘€’G“§§°°&‘1°"B%é’l“’"ﬁ@“ﬁ“&i‘l BHRPES @ntitens) og reduction of

each test pararrete osu eto t e 25 product,s. ue is
Coroved from the. BSCHIEH CRURNS PO 5§ Rafed BT B § Sem Bl © ARbot i vi ty
Resul t s Quaht i deatribodh iof "Mhrmal ionaBerawy i Véstiyg diethdde”, vaSTM uSpdial tTealindal and
stock virus is I | &ty

appropriate ce]f)lfblﬁ 09 4§Q§ ug%hédrbgq% +ri%gnatggéne%¢ﬁ£ Tgédggraﬁma{eg#l?}i%\g%dum dal
test for a gi vénﬂftoﬂg’!%@‘ hezein hTaFEfﬁFflCBt iSefness is\avpluated3y W’?Jeéff!ivel teftieg uginHr i s

cal cul ated to {hfi@clr.Rtd ¥ 98Paida ﬁlﬁ&eﬁc@%éﬂ @hd QELNERIlpToys 4 HafdafiiXREal | S
defined as the t ssue cultur% mfec{ éfg e or TCID50. The red(sﬁults of
|P§€°ﬁ sr"

the virucidal todh e aerighitsglh Fordpret BeVRR samples AEe Presged el er ence”
or percent 10 edthettthmbjaatmnsea%ek&nﬂ&&ﬂ&ﬁﬂsuﬂﬁt@ﬂﬁ@ﬁﬁ&?o dhcdse DM RAD 23 t he
common | og of th | . lyTo M | of the
unt r eat ed sarrp% %G#ISD?Q“{]E% aessef we%ul &ggétggsls; gﬁ% Sr} 3%-9\% 50from
the "l og diffePaalieoreilnitt(AU). f ol | ovm ng manner: 5 \/ ruci daI Effl cacy (in
percent)= (A - B)/A* 100 Were: Cl D50 (unjt ) fromthe rg reated
tissue sanple B = “f’é%%"t(t%?ﬂﬁi"gsﬁfﬁs‘)‘ﬂgrt? BRHFiR fits sp 5&  renog rwﬁ*

Exanpl e Cal cul ahwfitier of sofiness panel tests are performed. In each test ten practiced sofiness Judges

15  are asked to rate the relative safiness of six sets of paired samples. The pairs of samples

are judged one pair at a time by each judge: one sample of each pair being designated X
and the other Y. Briefly, each X 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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A =106 units/m 15 B = 102 units/m Viral efficacy = (106 - 102)/106 * 100
= 99.99% The procedure outlined above confornms to standard m crobi ol ogi cal
assay techniques and yields reliable and reproducible 1 :Am ity n the
limts of variability associated with such biol ogical ﬁ r T 20
Measur enment oWOoTi283@e Panel Softness ldeally, prior to spdiwwesmedzesti ng,
the paper sanples to be tested should be conditioned according to Tappi

Met hod #T4020M 88. Here, sanples are preconditioned for 24 hours at a
relative humdity level of 10%to 35% and within a tenperature range of 25
22C to 40C. After this preconditioning step, sanples should be conditioned
for 24 hours weluged dprpali spmply pairsdre pnlogrdegbacedisg ttbairkrydes b peired t enper at ur e
range of 22C tQatis@éhCanal3is. IEheARR RA0K sAE b/ o2 8348vin PERId AdDEFXAr2BR3Breladeal | y,

the softness papchsy @aﬁkg@ﬁhi%ﬁ‘éw %&K?ah%%@%hé"ﬁlé DD G arfeiRid! 'TPS—‘ gf a
const ant tenperat r?nﬁxgl? ﬁm d|_t3/ ﬁ]om t, |%|s_ncit_ tegfaagl ble, all

sanpl es, incl uﬁmés aVE Byt Prdmins vapugs Asdletanmngdio el relgfiyg &rades Wity r onnent al
exposur e cohdi teinsrigo thSedre-hass standart iThgnimbep el fane! st performepaid rvataged ippar i son
in a form sin dudl thkibb 812 PST releeseiits Deighifitani dviFaeIRE inMAbLISLINEIP pitcelRt | Ng

Met hods", ASTM gp&ci al Technical Publication 434, published by the Anerican
Society For Testing and Materials 1968 and is incorporated herein by
reference. Softness is evaluated by subjective testing using what is
referred to as a Paired Difference Test. The nethod enpl oys a standard
external to the test material itsel fEXfMPLESCtil e perceived softness, two
sanmpl es ar gy prgsgited such 10 that the subject cannot see the sanples, and
t he subj ect is"r‘er%m‘red to choose one of them on the basis of tactile

sof t ness. The resulTablef belbe idiies the viragidd! effidadypf vingidal Sssiiee hade sdortling as

Panel Score Unjgtind Bbdhe inWintibn. I EsREftnd QnpRE WARSSodBSE 4ilGlof StRBbRLAE he
soft ness data r.gp r tests are

ted herein i U, ..a er. of,. sof tness panel

per o red. | n UERetbpoFish Hels FeoigEyt HIVST S By sl £ 7ol

the relative sefmmppalsussd inPuils ofdvagsed Bt cHreagihntiswe substrate parketedohy B8np| es

are | udged1bneingtaitrassigned The nmeatid/ subsicites) wekg éien onsbisgnploer ply gashictpaie bei ng

designated X gge 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:
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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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 given af » Synydged to
may be a little softer than X; 20 2. a grade of plus t\/\g$sAERZU% Xis
judged to be WOWPI38837e softer than Y, and a grade of m nesradsesshs given 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,

|l astly: 4. a grade of plus four is given to Xif it is judged to be a whol e
| ot softer thamedin ®ofls®aAgranckd m&rarﬂmnghzﬁssius sgbsweta. | The Vaddion walgefl tieo be a

whole ot softer than X The re avera ed. a resul t val ue
et unitsof | Boue R SN e e PEomERTet o Wit el ot
one panel test.oﬂﬁﬂz(ﬁﬁnetotdharsswne sanple pair is 31 1 9 APR 2004 WD 01/ 28337
PCT/ US00/ 28923 eval uated then all sanple pairs are rank ordered according
to their grades by paired statistical™¥n %. Then, the rank is shifted
up or down ip value_as required to give .a ro PSU val ue.to ever
sanple is chdsen to} %meéé?’@%ﬁg'gf%t@ﬁﬁaé‘?p wﬁ*‘h"é‘“‘éﬂ‘ﬁél?m““élﬁ‘r‘rs\é)\‘/ﬂjﬂg?‘f‘f?en have
pl us or m nus vatd)epprasmstel eBigined/vhy AL(SEL)) svelldbld frem FlollaeisCamiahy, Ind..espect
to the zero- base sl ARAAT dry TG TS el AR Shord €7 P0RRELEY FRANL R e aged
is such that rep PRSaRt S a SI g Frcan ITterence In

subj ectively pecmde\ﬂetdlto &ueﬁabnegsig OEXAMESJBMOE(&WQ‘FS@I!QSWMS@ qorfyeantyiy
ndicates the vidH3h S hliaaa et sﬂe;l%tg |l shbs%%ee%ﬂz&mtﬁm@é dermg to

the present invention ac e sa s were produced via slot extrusion
of the vird@i dumc@eh@wpalﬁl@m%@W@%WH@P@P@W@W&Y 3 2% by weighhaddeqn yl osi ¢
fibrous substrateai@8ohsto deEsRNl Yy used in Puffs' Advanced Extra Strength

ti ssue substrate narketed by the 15 instant assignee. The treated
substrates were then conbined into a Bspbfanmleotluct (Wire side out) and the
virucidal efficacy was tested according to the Virucidal Assay Procedure
descri be above. Prepée atifupidalofompqeition ferc thita Fampémnhes imade rbya hetieg @uegds t he

sanples is 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.

33



outlined below Tissue Sanple 1 20 The virucidal conposition for this

sanpl e was aqueous alum numsulfate (iron free, approximately 48.8%
(wvt/w) Al2(SOU)3) available from Hol Il and Conpany, |ncgr oréﬁpgg%@q]{lﬁdans,
MA). The solution was then further heated to 120 degrees and
ext ruded ont oMMHE2BH¥bric side of 1-ply of a cellul osic fprdwusesessazbstrate 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
Sanpl e 2 The virucidal conposition for this sanple was aqueous al um num
sulfate (iron free approxr mat el y 4§1-’8%¥3WP}°\/&) Al2(SO4)3) avail able from

Hol | and Conpany, j_h ‘éﬂ . Litl on was then fur%her heat ed
to 120 degrees Fahr &yt @mpgg{tgqngare SSB?] RIf, & wes padeaceqrdipe (prtha sagley of a
cel lul osi c fi br pusdeehdlizate Tasue Sample ik ynig AiffSndRiRs 30 0d amloneraaew

PCT/ USOQ 28923 uf fs A vanc t r engt u strate.
The addition ra Issug éatnr?ll: %'elf%:hly %%al cém%om We Wagonc{nEm fel%{ & P 5) Lrl)creoduce

approxi mat el § aa@%xmatal\m @%tby &@t&hfmdd-oebf a\m@@@@m}lﬁtqamd €109%tby yeight adiimsue

Sanpl e 3 5 The yitWaifdak 18RQMRPSkld on for this sanple was aqueous al um num
sulfate (iron free, approxinmately 48.8% (w/w) A12(S04)3) available from

Hol | and Conpany, Inc. Adans, MA). Thsus@dmpld On was t hen further heat ed to
120 degrees Fahr enheit and extruded onto the fabric side of 1- a

cel lulosic fibrous Stip¥ircKeleomposition &g thisjampl ewrgeadthhmrr*sérsvljedmwced
Extra Strength ti0skgreesSalysiheinbrel thefdaBeradubining im Cuprie Swifate Reataliiraye r uci dal

conposi ti onqgasneMitckebt, Péilm,t&nﬂl‘:l@(}IWQEa %Eﬁlﬁk@rfﬂf’ﬁr&iuh’e £5% %o W¥igtedught add-on
of A12(S04)3 t OSlgf(ay ah%eousi.'s%lfu 1on Sl%g gon§ %glplon wzfs thr.an%}:;t\r/ﬁdleéj %r%tccii tfa%ngp & ?ft 1I on for

this sanmple was ree,
appr oxi mat el y mysﬁfa f(emlpwﬁ wzrbsmﬁ e)ls mqnlg(ursei rancHﬁr 1édwamer1§ﬁfaa Conpany,
I nc., Adans, MAjtrength 1i0e ehbgirage Shé-addition hei¢ of tenvirutitia cogfosition wasaohiraliedty
Tonadol  25- 12 (Hro@ite IsproxiindePE0I2% By Weight adiRES 61 ifric dalfate SIS tiviut h a shaft

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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m xer to produce a 48% by wei ght Al um num sul fate and 0. 5% by wei ght
Tomadol 25- 12 solution. The solution was then extruded onto the fabric
side of 1-ply of a cellulosic fibrous substrate as iagog‘jp?l Kggied in
Puffs Advanced Extra Strength tissue 20 substrate. Th ddrt o te of the
viruci dal confd¥%¥bn was controlled to produce approxiP¢BRUBI%IEZ3 10% by

wei ght add-on of al um num sul fate and 0. 1% by wei ght add-on of Tonadol
25-12 to dry tissue. Tissue Sanple 5 The virucidal conposition for Tissue
Sampl e 'S was nmade according to the sane 25 procedure utilized for Tissue
Sample 4. The only difference was in the add-on |evel for Tissue Sanple 5
wher eby the virucidal conposition was controlled to produce approximtely
a 5% by wei ght add-on of al um num sul faltfg nd 0.05% by wei ght add-on of
Tomadol 25-12 to dry tissue. 33 19 APR 8 WD 41/ 28337 PCT/ US00/ 28923

Ti ssue Sanpl e 6 ThevidiciduiGfitaty creRmesiatihlaRsubOfgahit Ralheviianp (Exptsurainende
according to the sane procedure utili zlﬁi?_utg)or Ti ssue Sanple 4. The only
difference was_in the add-on level for Lssue Sanple 6 whereby the

viruci dal conposition wasyg@idar ol | €d wadipveduge 5 approxi mately a 2% by

wei ght add-on|of alufin r@g@&he nd 0.02% by wei ght d-on of Tonmadol
25-12 to dry Lissue Lssu anplel7 The virudidal conposition for this
sanpl e was mafigxplbeatlig)d] $usd) ¢drosatansio | Macdaigriees Fahrenheit and

t hereafter corbiﬂg)ng in Cuprjc Sul flate Pentahydrate 10 | Mal | i nckrodt,
Paris, Kentucky) with a shaff mixer to produced BIf®e&5% Mmei ght Cupric

Sul f at e aqueoys spiugion TAE CONpPYSTtTon Was thgrggg.}(truded onto the fabric
side of 1- ply of" a cell Uf os| ¢ Fi blous substrgte=as”is onmmonly used in
Puffs(r) Advaphced, Extira 74t rength ti ssue._substirateg.s3Thel addition rate of

t he viruci dal fconpositi-on-wap--cont-fo--edto—proeduce—approxi mately a 0. 7%
by wei ght add{on »f guprd& spl f-ate|on dry tisque.8718 Tiksue Sanple 8 The
viruci dal conposttion—for—Tirssue Sqnpte Was [med gccoydi ng to the sane
procedure utilizet fqr Bssup Samplle 7. %9he only %’l f ernce was in the
add-on level for ;TigqsuesSanple_7 wWherefysthe |virggcigdalj conposition was
controlled tojpraoduc

6 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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approximately a 0.35% by wei ght add-on of cupric sulfate on dry tissue. 20
Ti ssue Sanple 9 The virucidal conposition for Tissue Sanple 9 was made

according to the sane procedure utilized for Tissue SaAphe Te nly
difference was in the add-on level for Tissue Sanple 7%&@2@

viruci dal coM®f2B#on was controlled to produce approxik@EUsieesms 0. 15% by
wei ght add-on of cupric sulfate on dry tissue. 25 The data from Table 1
show that tissue treated with Al um num Sul fate alone or wth surfactant
and Cupric Sul fate al one, were highly virucidal against rhinovirus 14. 30
34 1 APR 2004 WO 01/28337 Table 1 PCT/US00/28923 Virucidal efficacy of
treated facial tissues against Rhinovirus 14 (Exposure tinme 1 mnute)
Virucidal Additives' Conpositiona Exa[r? eséigll (,S™) 3CusHATonadol
25-12Viruci dal No. Efficacy % 111.6----= 27.4------ 98. 53

;’_2_ _86' -62I.: : -8509151643-1%-8 v1rgcic?;l?_ é)@%tléﬁt:m: Fh% sgé?l_z :W%Qalﬁgnnﬁm suﬁelxttg %?gZ}Zceélﬂ-'eThf 0

appr oxi mat e % stk sampegition wempréw%ﬂ Py at?rgabwm%é%lé) greae%lﬁf)ﬁ@e@smﬂmw bel ow
i ndi cates the wiakCiidal rRf bppedeatal 4884 Ghthad) Al(SONHSavaRdbE: &6mOH6lIAY

Company, Inc., Adams, MA) and 4000 grams of glycerol (99.77% USP Kosher Stock#
51430, The Procter & Gamble Co., Cincinnati, OH) in a 12 liter round bottom flask. 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.

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

| Centigrade and allowed to mix, under vacuum, for another 2 1/2 hours. A cold trap was
placed between the flask and vacuum pump by attaching a I liter round bottom flask in

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

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

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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to the present invention. Each of the sanples were produced via slot
extrusion of the 10 virucidal conposition onto the fabric side of 1-ply of
a cellulosic fibrous substrate as is commonly used in qugsAPRWCGd
Extra Strength tissue substrate. The treated substrates Were then conbi ned
into a 2-pl ywsriadest (wre side out) and the viruci dal ref/hsassgs was tested
according to the Virucidal Assay Procedure descri be above. Preparation of
the virucidal conmposition and each of the sanples is outlined below 15 35
1 9 APR 2004 WD (c) 1/28337 PCTI USOQ 28923 Ti ssue Sanple |I The viruci dal
conposition for this sanple was al um numsulfate in glycerol. The

viruci dal conpoBissue cfemples 3pwbgehye thebyirwsiseb icarnpritios 10es g paafraliedf toa GRS

al um num 5 sul f of, i i BRd195d.0 48 d8%séuat / W) Al2(SO4) 3)
avai l abl e from %@ﬁ’f‘aﬁgf%n“c%@gﬁ@@%ﬁ%‘ Adgms‘t)3 I\/A)% f:nd 4000 grans of

gl ycerol (99.77% USP Kosher Stock# Sfli¢ka®sanmplet Procter & Ganbl e Co.,
Cncinnati, OH in a 12 liter round bottomflask. The flask and contents
were then placed undee vappidadxéompbsifion 80 thisclample Hyasvalwminnm ¢hiaehydrateoin 55
degrees Centjigrgde - ' o Wal befhrdd B HBORGI 2506 kit BRfichar 2
hours. 10 Af115ergalﬁceﬁoé'ﬁlﬁhg,&t%ﬁgh{&gﬁnf)&es%{g;ﬁyra%aﬁo?mt%% m Xt utrge was_1ncreased to 70
degrees Centi geldatehydrate pdvdsinvéioduet ARKH-1IRb cavailphle finm SpamitRfseady Labs,) 2

hours. A col d t {30 eNRSNewPY kS Fud Rl0R B lob Bisiiiled SateR Bicll MREUSTH DL aldy%
attaching a 1 liter_round bottomflask in agml ce R@th whttcnh gflé{g&&_ed a
maj ority of wat G/t sobian ohpqueRs auyh SATPRY e PORAPRES Shibe Baf
vari ation, an ayemagrtied wiSthén gersbimedofitvanse rgraverad ghebrob@Pd@er@3uKeshery i n a
solution 15.copcent ' f roxi | Y Yo LT '

Tﬁg r gtg gl%d, %e 91‘00%{‘; Fz @%}%ﬂ?ﬁ&g &m%ilma% Q)?IB i) wmeﬁ%ﬁi’lﬁ&mh’p

gl ycerol . t1 Ng’vi ruci 'oh-was then'transferred to a hot
mel t gl ue punpi figk. system heated to 200 degrees Fahrenheit, and extruded

onto the fabric side of 1-ply of a cel]ul ci5|§ f‘%’Fbrous .sub]éh{?at e%azﬁl S
commonl y used in Puffg ek apd Sontsats XE (Bentposh JRIFT PRreUHRCY s TPEE €8 The
addi tion rate ofachiig hehtbdioisd dbgres Tpaktide,and vmsmebyttinel Ve dagstipptodader 20
approxi mately a,10% by, L,ght add-on t | - debleSSUE
Sanpl e 2 The vif 8\1r&aIAé§§r?f%16"stst ﬁlgr%e p@%@é‘%g}gﬁgﬁwl ‘gasg'ﬁ%aééd':;%g@ czia%{:egs'rsdi ng
to the same 15pr Cesigtade ang illowed th m@rurmms*@e@nséwmgfgq?? Hike3 pury Ard Bience

was in the add- @R e belvdn thel 3R B vaaliRl Rimd bpaRdcRiY a i Migtr YduhdiBdtdil flask

conposition was controlled to _produce | _ . .
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 Bxtra 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.

30 |
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.25 approximately a 5% by wei ght add-on of A12(SO4)3 to dry tissue. Tissue
Sanpl e 3 The virucidal conposition for Tissue Sanple 3 was made accordi ng
to the same procedure utilized for Tissue Sanple 1. Th n IHieL ence
was in the add-on level for 36 1 9 APR 2004 WO 01/ 28337?%55%%%23

Ti ssue Sanpl ew@omfasreby the viruci dal conposition was copiRbdR#;t o produce
approximately a 2% by wei ght add-on of A12(S04)3 to dry tissue. Tissue
Sanpl e 4 The virucidal conposition for this sanple was al um num

chl orohydrate in 5 glycerol. The virucidal conposition was .prepared by

di ssol ving 2100 grans al um num chl or ohydrate powder (product ARCH 7171,
avail able from Sunmt Research Labs, ThHuguRpeks New York) into 3900 grans
of distilled water and m xing to produce a 35% (wt/wt) solution of aqueous
al um num chl or ohydr arke vilméiga camnpdrition fort Thiaus3SlhpR A ivas nfddé heeding toGlie same t hen
conmbi ned with 3750 gr . 0 YGer, 9 % USE. Kosher .10 Stock# 51430,
The Procter & Gaf’ﬁ%cf‘glré)ﬁl,zcc{&oﬁt%%ﬁg%? 1£ %—!}Tz‘l'zor?hééifﬁwﬁet“éaf T tgﬁ ﬁ‘%ﬁg%ll(;lf"feg%%r
flask. The fl asklissnel Sewpleehtwheraby ethe Mamcigdlacwpositiere was pontooliedretb eprpdi@e
inches Hg  vacuumofieaksd 2000y awide sHiSHior BAR.- B deiry ARk, continual Iy stirred
via magnetic stir bar for 2 hours. After 2 hours, T he tenperature of the
m xture was increased to 70 degrees 1FistR¥amgeade and allowed to m x, under
vacuum for another 2 /2 to 3 hours. A cold trap was placed between the

fl ask and vacuum punpheyingidabctmpngitian |fot ithie sammel rvehs ediniiowm fdirastum iteraan i ce
bat h which col | [ QL . . ] £

Dependi ng on bgctﬁ fgﬁo%(g?@%éﬁk%ggégﬁgég c%%ﬁmopgﬁépé. %a é%rﬂ&vxgllp%

col | ected resul t3®Hyerps af alypipyg pureneHeenehiaehydisx giyewms splatidnratodusy AZG- 204

tAI um ][lum Sgl 1;oat etl?\,rhtvﬁila]élﬁqwﬂ{ Surdit RBRart1e 56Ms} ftiﬂ@eﬂdﬁ,flwfﬁ gaﬂtk) 51528 aévob @Rméas then
ransferred to a ho . e n ea egr ees

Fahr enhei t, and gé’S?FrPh@gagég#%’ F%gg‘:{‘)éiﬁ&#cﬁgodgﬂ%f) mit-ebﬁyG%‘F%l%&lcgf”I%ﬁP%’si c

fi brous substrat@)dsa i sliteonwdiboyoruBastl. i N Puffs(r) Advanced Extra Strength

ti ssue substrate. The addition rate of the virucidal conposition was
controll ed to produc&he Ajsraodicanens yer thovplasedindernappepdianataly 89 ihGHHF 171 to

dry tissue. 25 Th&sHChearRAR B deprdi@eMtigraie] Halcortiaiang Sitddmh hidheibisiotaeopanpl e
5 was made a1(‘scor df] rlljgs tgﬁt I12e same ) ,
2 hours. er 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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procedure utilized for Tissue Sanple 4. The only difference was in the
add-on level for Tissue Sanple 5 whereby the virucidal conposition was
controlled to produce approximtely a 5% by wei ght add-f)% @LDQA 7171 to
dry tissue. 30 37 19 APR 2904 WD 01/28337 PCTI USOQ 28923 Ui 85U le 6
The viruci dalWees®siti on for Tissue Sanple 6 was nmade abAsi/2g3to the
sane procedure utilized for Tissue Sanple 4. The only difference was in
the add-on level for Tissue Sanple 6 whereby the virucidal conposition was
controlled to produce 5 approxinmately a 2% by wei ght add-on of AACH 7171
to dry tissue. Tissue Sanple 7 The virucidal conposition for this sanple
was al um num zirconiumtetra- chl or offjsdeedlamgleygcene in gl ycerol. The

viruci dal conposition was prepared by conbining 3810 grans of al um num

zi rconium tetra-chl maﬁysaidéwogms}sé@ﬁégrsmsm Paplq prarede 2acandingtohersame
o by TS Ao thb oy uenes b vmat o o
gl ycero . 17% osher Stoc : e Pr.octer e :

G ncinnati, O}t Sgmpls gi‘f"é?féz’P’ og‘ﬁd“%{%?loﬁ?’mog ' “‘Fﬁe“f‘g@ga OnHO8St ent s
wer e then pl&scegploritatelyayiys Bxveisit @ldio3d AZG41830 dy tissuacuum heated to 55
degrees Centigrade, and continually stirred via magnetic stir bar for 15 2
hours. After 2 hours, the tenperatur dissfe $ample® xt ure was i ncreased to 70
degrees Centigrade and allowed to m x, under vacuum for gnother 2 '/x to
3 hours. A cold trZpe visssalsomeestiondpryiesHe saepls § asmagsaocas M‘E%??ﬁleby
attaching a 1 |irbRauré eined RoTisam Samgkk. Tha ofln diffeenteatds inthcalid-oolebadired a

maj ority of water flashed_of f the .mxture, endin bat

vari ation, an a4 8?3 ieﬂéﬂr%ﬁa%‘ﬁ Breciiak 8?“\’/?591?@“ cvgsI%gFgl%drgjsg{bfl?cﬁg ina
20 sol ut i on1@orappnkimatelyr2%by wgiprtotd-onefdtAG-80. 194 ke num zi r coni um
tetra-chl or ohydrex | ycene in glycerol. The resulting virucidal. K soJution
was then transferr eagi %“"afr%fr abjef phoyi ‘8@ SR ey W’Wbet g%ve ﬂeéﬂfbégwt“g’dfgo

degr ees Fahr enhwsiutipnsayed: ligitly vidweifalmgeiost riveovirggdi ¢ side of |-ply of a
cellulosic fibrous substrate as is commonly used in Puffs Advanced Extra
Strength 25 tissue substrate. The addition rate of the virucidal
conposition was controlled to produce approximately a 10% by wei ght add-on
of AZG 417 to dry tissue.
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38 1 9 APR 2604 WD 01/28337 PCT/ US00/ 28923 Ti ssue Sanple 8 The viruci dal
conposition for Tissue Sanple 8 was nmade according to tge sane procedure
utilized for Tissue Sanple 7. The only difference was i @hAPaF@(? | evel
for Tissue Sanpl e 8 whereby the virucidal conposition was contro dto
produce 5 aﬁ’ﬁg‘gﬁq-"?{’atel y a 5% by wei ght add-on of AZG 4FPTAUNRA ti ssue.
Ti ssue Sanple 9 The virucidal conposition for Tissue Sanple 9 was made
according to the sane procedure utilized for Tissue Sanple 7. The only
difference was in the add-on level for Tissue Sanple 9 whereby the
viruci dal conposition was controlled to produce 10 approximately a 2% by
wei ght add-on of AZG 417 to dry tissue. The data from Table 1 show that
tissue treated with the above descri bed[&ékrijci dal solutions were highly
vi ruci dal agai nst rhinovirus 14. 39 19 2004 WO 01/28337 Table 2

PCT/ SO0/ 28923 Vi r ucvigatdapdtiitacpefitreattd fatielaisads ikt hidovEGUdSEQgairdxihe 1

Rhi novi rus 14 (Exposure tinme | m nut e)mi}{{lt;)uci dal Conpositions Al z(SOX) 3

Al uminum Zirconium FExanple in AACH 7171 Chlaride Hydroxjde \irucidal
No. d yceroli n|@ yceral d yci ne Effilcida\Coffiposition®
Example | Al{SO4); | AACH-T1 71 Aluminum Zirconium Virucidal
No. in in Glycerol Chloride Hydroxide Efficacy %
Glycerol Glycine
in Glycerol
1 10 - --- 99.8415
2 5 - e 99.8415
3 2 - . --- 80.0474
4 - 10 -~ 99 4983
5 - 5 -- 90.0000
6 e 2 - 0
7 - --- _ 10 94.9881
3 — 5 90.0000
9 “—- -— 2 84,1511

5 *®Figures are in approximate % chemical addition on air dry tissue.
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in Aycerol 110------ 99. 8415 25------ 99. 8415 32------ 80. 0474
4---10---99.4988 5---5---90.0000 6... 2---0 7---1094.9881 8------ 590. 0000
9----284.1511 5 a Figures are in approximte % chem cal -ad ,{;g’agq_} nair dry
ti ssue. 40 WD 01/28337 PCT/ US00/ 28923 Referring to Tabl & 3 nel%sof t ness
data is provi ZBfparing a control tissue (i.e.; non-BFPURSKE3 tissue
cellulosic fibrous substrate as is commonly used in Puffs Advanced Extra
Strength tissue) with Tissue Sanple 1 of Exanple 1, from Table |I; Tissue
Sanple 2 of Exanple | from Table 1; Tissue Sanple 1 of Exanple 2 from Tabl e
2; 5 and Ti ssue San‘glée 2 of Exanple 2 from Table 2. The Panel Softness data
was generated in aResragiEbldy hanchiofingss deip s pETYided Fompatiag aooplEpldissuSof t ness
procedur e previ@estop-virdeida tisshecklltosit broismbsimte as eaimpupniedrin Pus®can be
seen, f_the v rUCA(?tt%ce& anétﬁ ﬁ@ha%yﬁﬁu@éwﬂhﬁmw@,gmlhﬂragaicxper olt are |
significantly e he cont.ro SMe. e, Vi ruci i S freate
with al um num ’ff“%gﬂr‘?pg%g(’fitﬁﬁa iﬁf’/&gﬁpgﬂaékzﬁg?sg%gﬁ%enil ?filhct}:%ﬁ?ile?/tﬁ%lfs# glrg Zand as
vi ruci dal | y %f faad Tissue SampleRef fxamply Hiom TehleZ B Pepcd Seftngss gatapvag Bengiaisdm

sul fate only. TahtwerdindeanhltheIadaburasalt ofifissic Batictbihas patediic peavridudh

Cont r ol Cont r ol GRAt# 04 £/on k@ QRLifiQtiod | SSueTi ssue vsTi ssue vsTi ssueTi ssue
(PSU) Ti ssue fromli ssue tronmvsvs Table | Table . 1Ti ssue fronili ssue from

Exanpl eExanpl eTabl e A2 talliescd, thiovihNalaDisxues peatddvethpiveninum sulfate in glycerol are
significantly softer than the control tissue. The virucidal tissues treated with aluminum
10  sulfate in glycerol are aiso significantly softer and as virucidally effective as the virucidal

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

41

2 Panel Softness data based on 40 comparisons




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 nents of the present invention hustrat ed
and described, it would be obvious to those skilled igfﬁﬁéﬁgf?ngﬁt

vari ous ot hewogh#pijes and nodifications can be nmade w p¢wmspo/ziesarti ng from
the spirit and scope of the invention. It is therefore intended to cover
in the appended clains all such changes and 5 nodifications that are within
the scope of this invention. 42 19 April 2004 CLAIMS: 1. An antiviral

ti ssue product, said antiviral tissue product conprising: a) a fibrous
ply; and b) an ant iWhiteglarticalapabodiments otshgpréssatimyestionheverbegulludpted puk al i on,
said water sol i O Vi : 216 i ion
constant with g&%@%ﬁ,ﬁ 1%%6 d%f’%gsst% a%éﬁ%:liegaﬁﬁlghe a.rtl? %4\%{,?21?19? Pgsngﬁsre%gr oduct of
claim1, whereimdifedtignsgan be madsiwilbpe dapertig fiogythg spirit and srensiofi e IveM98r | or

m xtures ther egfi indefordIfteidll todovedkn thé SpuRicdElagi 6l sdh cithadsah®, wherein said
alum niumis alum.nium _sul fate, &pot a%%i um al um nium sul fate, al um ni um

nitrate, al Bni AedRFFERPYRYMFIPTmEbe seape A BYFPYS™ coni um t et r a- chi or ohydr ex
gl ycene, or conbinations thereof. 4. The antiviral tissue product of claim
2 or 3, wherein said copper is copper sulfate, copper chloride, copper
nitrate, copper acetate, copper brom de, copper iodide, or mxtures
thereof. 5. The antiviral tissue product of any one of the preceding
clainms,wherein said antiviral conposition further conprises a polyhydric
al cohol. 6. The antiviral tissue product of claimb5, wherein said

pol yhydric al cohol is glycerine. )
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7. The antiviral tissue product according to any one of the preceding
claims wherein said antiviral conposition further conprises 18Api 8204 c
acid. 8. The antiviral tissue product of claim?7, wherein said organic acid
is a carboxy| Afss:acid. 9. The antiviral tissue product of claim8, wherein
sai d carboxylic aC|d is pyrrolidone carboxylic acid, citric acid, malic
acid, lactic acid, glutaric acid, succinic acid, or conbinations thereof.
10. The antjvir pr ecedi ng
cl ai s, wh1er ei %2%‘:‘@3&5‘?9‘? ?ﬁhgt?é@ﬂ%ﬂ%@%hﬁ%y @%rﬁﬁg‘?&ﬁoﬁ%ﬁ ses a lotion.
43 19 Apr|I 20042)efbrqgepigdvi ral tissue product of claim 10, wherein said
| otion 1S pol yStboxABRsyirkPcortBsifR! Lofhbiting bSiier BIGY GhedCR f\rgéleguét@rd ai m
10 or 11, vvherel said lotion furt Ises an antivira osition
wher eby sai el Metaldan b8 ERsironecsEMIdRiormAtian easiant 0iDsyalbe 969 by
wei ght of sg ?g o ion and wherein said antiviral conposition is a water
soluble netal ion. 13. An antiviral tissue product, said antiviral tissue
product conprising: a first fibrous ply having a first surface and a second
surface whejeby 'ﬁ?ééir'ntlvﬁﬁct%@ﬁie ?FHdL@lC& digimOR RitRIrdiR sYidllveP S bk dtall BRRECT T O
said first surface, said firs surface conprising an antiviral conposition
wher ei n sai @lUmNYMY oaPSTe BPIEIres Bierecfonpr i ses a water sol uble metal ion:
sai d second surface including an antiviral conposition wherein said
antiviral conposition is pyrrolidone carboxylic acid, citric acid,
salicylic a&id, Dhe eetivital EBSUQIRH@M of glaim 2, w@é@ﬂl&?'da@ﬁl@'m@m iraraipig
ther eof . ]é]ulfafgzhepc?ékrslu‘ﬁl raajm.hfuﬁﬁléa\fa&éoguﬁ.n:aﬁﬁﬁftrgwgam.rmrﬁ' dRickahydtag! i N
sai d water sol ubl'e fon I's alumnium copper, or m xtures ther eof
15. The ant@lymngm ?F@%‘W tatrgoriNarotyfdres @Y‘?ﬁnﬂ?BOfqulemnat%ﬁ%ﬂ'@if?Pfat | east one of
said first surface and said second surface further conprises a polyhydric
al cohol . 16. A process for making an antiviral tissue product, said process
conpri si ng $he Bhieepativial tf%ﬁ“epﬁ’rég'i“al‘?fg?'%imf 2 ra¥t 3.F WIRreiisSaidl \FORRRN I8CORPEN r st
surface andsf¥afeCpfes ehbAdE cdﬂb‘él‘ G1iYats 2 8o CAREatE USSR Ibr%nﬁﬁ%pocgdpbérly
di sposed with respect to said first surface; b) adding an antiviral
conposi ti orﬂoﬂlge»s‘?i'lrﬂxﬂuqusthe@gfrface of said first fibrous ply, wherein said
antiviral conposition conprises a water soluble nmetal ion having at |east

one hydr oxi de formati on constant with a value of at |east about 107;
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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c) providing a second fibrous ply joined in a face to face relationship
with said first fibrous ply, said second fibrous ply having 18 April 2004
surface and a second surface whereby said second surface is oppositely

di sposed wi{f) r epREGs Quéjprfobl{]éttotf SMlh 36 leher@lﬂ%awgﬁlr ity Rg@’sﬁbxﬁﬁgond

ivirQ t
surface of said second ?I %rous p aces toward sald seco surface of
said first fibrous ply. 17. The process of claim 16, further conprisi ng

adding a poiyhydfﬁéaﬁﬁ\?r‘éhﬁésuhopr Q4 ac?&ﬁ!ﬂé' haiairP IR O i1 Wfﬁereﬁfl s3d |

2004 18. The process aim 1 or rther conprising adding a otlon
to said firigehers sempesssofamtantivisalt composiions avhierehy swaid | astivical pPyPesitiers ai d

second fi broyissrREY frofifbout 0.05% to 80% by weight of said lotion and wherein said antiviral
composition is a water soluble metal ion.

13.  Anantiviral tissue product, said antiviral tissue product comprising:

a first fibrous ply having a first surface and a second surface whereby said
second surface is oppositely disposed with respect to said first surface, said first
surface comprising an antiviral composition wherein said antiviral composition
comprises a water soluble metal ion; said second surface including an antiviral
composition wherein said antiviral composition is pyrrolidone carboxylic acid, citric
acid, salicylic acid, malic acid, glutaric acid, succinic acid, or mixtures thereof .

14. The antiviral tissue product according to claim 13, wherein said water soluble

metal ion is aluminium, copper, or mixtures thereof.

15. The antiviral tissue product 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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(54) Title: ANTIVIRAL COMPCSI TI ONS FOR TI SSUE PAPER (57) Abstract This
application relates to antiviral tissue paper conprising a waekpris20@bl e
nmetal ion as an antiviral agent. The water C) soluble netal ion has at

| east one hygr ox{ i f or i i i i QN
formation c%éirist a-‘r-lr?ee?ﬂggégfs ﬁé:a@b 1?8{;?’%6\%%100%@%@&3% ghi{ﬁgs?%@rf%gq@/a rge)tr

sol ubl e netsurface of atdsastivoe absaid fisst filrous ply and saidisecend fttrags piyy. vi r uses whi ch
come into contact with the tissue.
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