WO 01/ 29315 PCT/ US00128919 TI SSUE PRODUCTS CONTAI NI NG ANTI VI RAL AGENTS

VWH CH ARE M LD TO THE SKIN TECHNI CAL FIELD 5 This application relates to
antiviral tissue paper conprising pyrrolidone carboxylic acid. Wien added
to tissue yrrolidone carboxylic acid has the abili to kill
certain st?@?ﬁ? %f viruses which come into contact vmth"tq’fé’sp‘?’@gﬁe. In
addition to its antiviral efficacy, pyrrolidone carboxylic acidis mld to
the skin thus mtigating the 10 potential for skin irritation. This

appl i cat i oFISSUE RRODGCTES CONDABYING/ANATVIRAL AGERTHWHICHARPMILD i done
carboxylic acid. A process for WBK‘WUVI ral tissue paper of this

I nvention is also disclosed. 15 BA D OF THE | NVENTI ON Whet her it be a
househol d, wor kpl ace, educational facility or any other |ocation where
‘people tend to gather, preventing the spread of germs is a difficult but
yet desirable task. For i nst anEECHNICAL FEELD docunent ed t hat many- hours of
produckive work are |ost due to individuals becomng infected with the
common cold or jnfluenza vi I‘iJ 20 When one suffers fromthe common cold or
i nfluenza vi r udMSoEPUcafipR. felates {q, antivizal, Hgsugt Papey FQmINISYIE P¥REkIME At i on of
Vi ruses. khttbexylidm:ldruwmn inddee o tissnk paped phsrolidons vabaeylicaoiddias tier abdlither

envi r onmmeny ghy c%ttﬁifn%gﬁﬁf of VitBed WEHE cdfhd itttd“com%tw WHEHR 4R, SR ERE! al to

i nfect other, .indi om n cont act MmUcus

deposi t ed 2riiYiE! £Hhcacy.pymy 'ég%g%i’% li geid; ig anild tos Hhej sigin f@slwléﬁttngo‘t‘ﬁer s if
t hey d0ne potentaiforskin Rftation. HTHiswpplication firthet mihtésits smenralrroaaﬁsfcxampﬁ&mg hi s

mucus on er Y,
acci dent arppﬁ()ﬁ%&nl}%;@rm ﬂggiacoﬁpg%ueysl %g ryegxme anllsﬁél téég%eog%{ gl e transf er
scenari o, WGAUORYS Sagéﬁﬁae uf ferer who acci dent ally | eaves a mucus

I nfected facial tissue on a hard surface of sone type. This hard surface
m ght be a kitchen countertop, a bathroomvanity surface, an office desk or
30 sone other piece of furniture. Another famly nenber or colleague may
accidentally cone into contact W|th the i nf ect ed nmucus after picking up
the ti18sue to throw it a ) i i ¥nt anmi nat ed count ertop
area. After coping into' such contact with the mucus on the tissue, it is
very possible p‘g’reg't':ﬁé‘tbq hBPusFhnlc warkplassc efusationeb feility o 1 qther locatigp

01/ 29315 MEEdelfisarle 28110 gathiery pdeventingl theispread of germs andifiieult bhidset de%ﬁhhlenza)

especi al | yagief Famsthﬂgeeﬁ el A SR O RSt fnmychours of productlve work are lost due

to individuals becoming infected with the common cold or influenza virus.

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

25  with the contaminated tissue. Transfer of this mucus on the tissue to another individual
will likely be through accidental or unintentional contact.

As an example of a possxble transfer scenano consider a cold sufferer who
accxdentally 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 furniture. Another family member or colleague may accidentally
come into contact with the infected mucus after picking up the tissue to throw it away or
by contacting the contaminated countertop area. After coming into such contact with the -
mucus on the tissue, it is very possible for that individual to become infected with the
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contact. with that individual's nucosal nenbranes. Another transm ssion
scenario is through the disposal of the facial tissues contam nated with
the virus wWomt/293m8 ng nucus. After a househol d waste baskpérempeeRs S
filled wwth trash containing a high concentration of infected tissues, it
obvi ously needs to be disposed of in some manner. During this transfer of

t he household trash into another |arger disposal unit, the individual
transferrj r]g the trash nmay come into contact with the contam nated tissue.
Once agaliel copfition (& ¢raman cold, @ﬂ“@zﬁ)i gpeciallyiif e infectebmueuscomeg inthe  vi rus.
Many ot hesntgwo ivithtthat individiad's Alucosal mémbrafgssm ssi on are possi ble after the
facial 10 tissue has becone infected wth the mucus. Furthernore, virus
transmi ssi on Asothest transemissiony seepariein thvoegh dree dispesah of othel. fadial tissuene! |

known,  cgdrtariifisted mmwm&uﬁtfaﬁﬁ@rzﬁu&mm%{hno&@md%%ﬁ vaildt | bédope! ed skin

|rr|ta|on anmat i on

;ﬁgl ?%d nggéf‘gﬁ%ﬁﬁ% ‘Eoﬂiam%ﬁ E‘gﬁﬁaﬂ“@'&meﬁ infeg} JQ‘EQ%‘;F Ko 8‘33@89“ t?)rl nNe one
is, of cbudispesed hfinslogermanpere Siring this thbisfer afthehodsyhdid cadhnigtcoamtier nose i nt o
he tissugrgep@g wapmag Mﬁdﬁfﬂ%ﬂi &ﬁl@ferrﬁ%[sﬁé S rWE e inltd 96%&@%&%@ and

surroundln area Lrritation ang ammat 1 on caused by such

d
bl owi ng Ted, quug %F é&?‘}"ythﬁr igghigiduslois st adyigher 1isk forecontragtingdhe oughness
of the tvmueManye@ﬂue( Dptentid medeberf virhs tandimssidrh erermssiblenudier ttise fadfal oundi ng

ar eagg ar@ssh@hfs%&ﬁﬁémﬂc{eﬁv&iﬁqhéinﬁédée and (3) the 20 irritation potenti al
of any additives applied to the tissue paper. It is thus inperative to use

antiviral coripothetnoresvitub ahnshiissichSis Abl tHe aﬁlyrbﬁﬁébhbbvﬁen'bhe%as%m 847 issued

E ?Ssgéha}]%elﬁno“&ncdﬁ) Ghd i n#igenz%%ﬁﬁergrg 5%%411?' 0%9 %peél OS%H 1%@% cel lul osic

erein a. viruc o the
center pisyociateth with the P@F&I a“édl?ﬁo?hq iretatipw, @5%@3@1 @ﬁd redness arawmd dheind/ or
rral i C achade aid lipbcasithialve eévanl catﬁ@djlﬂliihhiétﬁn)ﬂls D8 ch@be thdBkerdheRbsship of NCl uded.

i 1”’@%“3'#% R ok S8 3 e Slpfl anf S i st PR Bkt o1 oy °

i ncl ude ‘P’f‘lﬂfecms‘*%ﬁué’m%l‘?ﬁ- c, and/or benzoi c aC|d A surfactant may

al so be incl Uﬁlede I%gto E t hes g@uffer. from#}g dr awback.  The
viruci dal  conpSSIeFEs S TLakion gpd inflgmupatign cause y§1{9 O¥iRg aBAMIDINg A agent ()
of the pliecstn prqpnxr@mlu ton(l) hecsuifaes fomghress &f the itisspeawsed;a() thet manbes of of

e "\“"'@‘*h‘shﬁS“n"s'é'f“*“”’Qﬁz@"”““"‘“"$g Bfls At BOVIe® willk e BAHDI A () dhe VBT
Chordd ¢ s henial Sy pdfives bppiicy B S ganes Hid Hiisimporabifo ise

antlvn'al compositions that are as mild as possible.

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

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

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

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

The antiviral agent(s) of the present invention is effective at killing certain strains
of viruses such as influenza virus and rhinovirus. Furthermore, it is very mild to the skin.
Additionally, it provides a unique residual effect where upon transfer from the tissue to
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the user, the antiviral agent can potentially protect those skin regions
which come in contact wwth the viral infections. Furthernore, because the-
antiviral swm2oiends to be mld, the potential for skipciusowrssis on and
stinging in these areas is greatly reduced. As the potential for skin
irritation and stinging is reduced, the antiviral agent may be placed on 5
the outer plies of the trssue product mhereby It can easily be transferred

i oot 1Y 0 ubdie e it fiend i Midialf btk WS o8 e BECW bR, CONt !

of the antivira \}gﬁent W he “anti viral
agent doeonist With eetmﬁl ﬁ@ﬁhm%évwaﬁrrethe aarlr@ agentitepdsitp d&ue. Vet
further, il thsypotstitiabdor sige fititatidn hddsstingiag &nmesermal is giéhtltyeédiﬁed OAPthenot e

Lt el 8 st Bl s BRI ] SR e BR! 0"

| i t er & urthe putgr pligsrefthe Yissue prodnettwherehyi in ceme@qsﬂm be\transferrpd; tbtegﬁhetq:@nt ent of

the stratsun, coétratier( thistllowk &tknord amina&ieetcontmrdmecunnméa&geﬁ&aﬁ ﬂa852)
L. F. Gaul et Der.mat o ob| Soc

L ool Bloodcepude | B8 e REIBY Bl addno Ol ISR ot o9 B - SO

content ddiepeitbetismieer sol ubl e mat eri aI s called Natural |Vb| st ur| zing

Factors (herei af%@ referre to a; elz %%K Jagobr Soc. Cosnet.
Chem, 18, 14 o5 Yhe antivira éﬁ‘?”éP E'Fpéffs t pyention g s“?PmZ"‘(tié%*Eﬁ“)‘m and
l i pi 4€ oﬂ‘thdmus’lsmatlsalrrmasta{e Mlthhegardm:srethmnom of theNin’s sathalinoisnatural |y in
human Sk'délerp id HRER héfschﬁladt 1'{19cosx%9ac§t1{té’r£t'df9 ey él ch*PéatE@ BBR BedORiR! NVF as

docunent by Spier Haut ar z a v of free
ani no am“&%smrleée{‘tﬁ? thelﬂré (it(goﬁ@“é’a] BEY?%H% dlgar%:L f“r?éz

cor r esporidF.nGaud at als ;J. Tavebt. dtJd:relatobr a8 @95 Ovtlacobs JaBek. iGosmetalCheral, t s.
Effects qk {4oq198Hy.constituents have been studied extensively for skin

moi sturi zation tréansepi dermal water |oss; and skin elasticity (Reiger, M,

J. Sd6. Cosnefhe fackds @mmlhng?ﬂun sty 9:3At)aht coﬁi;friso ugtertsbmbrmdeteﬁils action

has not N§? 4. G Chem
18, 351, Q?TJ&@%;} Lﬁdsdﬁj‘&%m neog yrroTr?édl tne car g |d and |ts
correspor$6F fepsast Cems & ’t143r(e9q7»pgr‘f’a fereh 7(%’ ))1 H%f‘%‘fiﬁrr zation
and i npoftheskinskifscesuppl eness (Laden et al., J. Soc. Cosnetic Chem, 21,
417 (1970)). 30 This has been_further supported by Car et al.
(1nternati onafs fhtiparae desotas MM jis fousd ingpwally i humgen skim pEmpylyadhe ddi et on
et aR0 ( dwrath@ComeanNThe Corftsition oﬂm&]docﬂrﬁaﬁ&)t)y Spidrex a1, (edra, ARd | oti ons

cont ai nt s yaqii 018 seaLhas i 18l and. @Qgrlamegpm AEBREmdRE DOy at e

are repor ove s O her 3
corresponding salts and other orgamc denvatlves and mineral salts.

Effects of the NMF constituents have been studied extensively for skin
moisturization transepidermal water loss; and skin elasticity (Reiger, M., J. Soc. Cosmetic
25 Chem.,, 35, 253 (1974)).

Although the mode of action has not been entirely elucidated, Laden et al. (J. Soc.
Cosmetic Chem., 18, 351, (1967)) has determined that pyrrolidone carboxylic acid and its
corresponding sodium salt are important components for skin meoisturization and
improving skin suppleness (Laden et al., J. Soc. Cosmetic Chem., 21, 417 (1970)).

30 This has been further supported by Clar et al. (International Journal of Cosmetic
Science, 3, 101, (1981)) and Middleton et al. (J. Soc. Cosmetic Chem., 29, 201, (1978))
where creams and lotions containing pyrrolidone carboxylic acid and sodium pyrrolidone
carboxylate are reported to improve skin hydration and reduce dry flaky skin. Other
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WO 01/ 29315 PCT/ USOQ 28919 conponents in NVF such as |actate al so inprove
water fetention of the epidermis to a |esser extent than pyrrolidone

car boxyl i gygifilehisHence, the present invention provides gcemsiissiong

conbi nati on of unique properties including inmediate and resi dual
antiviral efficacy, m'Idness, and the potential 5 to assist wth the
retention of the skin's natural noisture. The benefits of utilizing the

ti ssue product of the present invention include a tissue_ product that is
ef f ect | VOMRONSHSIPNIAEch 88 lagtstc-alsp gmprevs walerretentign of ther spidepsiieds  whi |l e
bei ng coledser éxednk thah pymialiloneichrpmiytioheidl | y provi ding additional skin benefits
to the wuser. 10 SUMVARY OF THE | NVENTION The present invention relates to
antiviral tidiemee theapresant invention cprovidessii surprivieg combinatiom|oft vniguee product

conpris oms%clﬁaaﬁgrmimémayﬁndoﬂeﬁaﬁ@%ﬁt.@ﬁdeﬁsea@nﬁmaﬁésﬁland GRPuRgkial on. The
ant iy conpo £OMDI] SES r0|do carboxylic acid. The 15

pyrr 38 Wg’%&é‘iﬁ ¢ %n?di]?év gg %m about 0.05%to 50% by wei ght
of the anti ‘i’h’é%en&i?é%?%t:ﬂ&iﬁé‘iﬁé nssnbepr&f&{ ¥k m' %&%ﬂg%ﬁwﬁ iddRtie faUr t her

conprise a met actant. An optlonal

or gani c EvedPregyct dhat ds pHectiye @b preyemsing the \?PTF%Q of ggriginyeold) and) flut VIFHSSS al so

cont ai n whilechieiny conifgitdble &suse. and [petedtidllyvproeidingi additienglrskihindnefig\to dheso i ncl ude
a loti onuser'l'he | otion may conprise 20 polysiloxane. The |lotion may al so

i nclude an antiviral conposition such as pyrrolidone carboxylic acid,
citriec acid, malic acid, lactic acid, glutaric acid, succinic acid, or

m xtures thereof. The antivi raI tissue may opt i onal I y include a noisture
barrier. The .noisture AA RN NTION | viral conposition. 25 The
antiviral tissue product nay have an." EaS| ness to Loosen _ in Water" test
value of gr ThE BFesEH dnYeRiRATeIates i YO ipkTiEsues fiat preaaiidie heikaht Tn al so

rel at es dneivital pissne psaintivonmpeikdsiogie aﬂnmﬂbrwsqily(ies)smdan aptivehict . 30 4 WO

01/ 29315 Elgl{l&ﬁp%h%%g&%m] %&s#eﬁgn Qﬁ?ﬁ@ }JMQHTI As used

herein, cto rm _conprisin varl ous “conmponen
15  pyrrolidone carboxyllc acid may comprise from about 0 05% to 50% by weight of the :

antiviral tissue product. The antiviral composition may further comprise a metal salt. It

may also include a surfactant. An optional organic acid may also be added. The antiviral
tissue product may also contain a wet strength resin.

The antiviral tissue product may also include a lotion. The lotion may comprise
20  polysiloxane. The lotion may also include an antiviral composition such as pyrrolidone
carboxylic acid, citric acid, malic acid, lactic acid, glutaric acid, succinic acid, or
mixtures thereof.

" The antiviral tissue may optionally include a moisture barrier. The moisture
barrier may include an antiviral composition.

25 The antiviral tissue product may have an “Easiness to Loosen in Water” test value
of greater than about 100 seconds.

The present invention also relates to a process for making an antiviral tissue
product.
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5 ingredients, or steps, can be conjointly enployed in practicing the
present invention. Accordingly, the term"conprising" enconpasses the nore
restricti voV@&W29815" consi sting essentially of and "consi BCI/Hg§p0n8919 As used
herein, "pyrrolidone carboxylic acid" collectively refers to its

stereoi soners and tautonmers. 10 As used herein, "noisture barrier" refers
to a neans for inhibiting the penetration of noisture through tissue.

Sui tabl e noisture barriers are disclosed in coomonly 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, 1998, and U. S. Serial No. 09/287,857 filed Apri

7, 1999, the disclosures of which are incorporated herein by reference. 15
As used herein, " ALEDRJRES i TH TIOMNapabl e of killing
viruses such as rhinovirus and influenza. As used herein, "antiviral
conposi tion" r&f aised hereip, dhenterm {'eaRprisiet ingans (thatclbe anieus compenentsnt i vi r al

agent s ﬁﬁlgﬂﬁfbﬂtshef @tePs, dah et cobjointlyt é:ﬁ;ﬂﬂﬁdpiﬂpﬁﬁcﬁ&ﬁig;the"ﬁéﬁﬁ in f"on. "web",
"paper s e 10t REoduct © . er_pr te all,_refer to
sheots of ABLptpel e oAb bneomBllies BERTre RSBIEUTS 1o s
aqueous pesserigHk phgng (fonsistng efépositing this furnish on a forani nous
surface, such as a fourdr, ni.er,, W r and.renpvi ng, t water fromithe
furnish as by gravi‘{‘sy“%” Wﬁ%ﬁu%ﬁﬁ‘?@?ec&rba?‘g?%ﬁﬂg, °&fetcﬂv%¥ '%fe‘ish'ﬁu‘fs

pr essi ng, stenacismyers andatowtomeison. 25 As used herein the term"nulti-ply tissue
paper product” refers to _a tissue paper conprised of at |east two plies.
Each 1%di vi duahs meg bessiny (piSRIEE-bApECTC TS s megns foF inbiting the pensHatinn

nul ti -1 ayef edisfgt rthiongh aidjuet i Sgiteblg ayvdsturectmsrierd hee nicldsedliy coinfroplyur es are
for med byaJoondi 08, PABRIES,obH8s PlslR IFKLILSAUE HTULEHES) 100, BYs Welthind of
enb055|ngN us%& ﬁﬂ?ln, caréler ég rs. . to a neans for 'delivering the
ant i vi r al NedthA0&28 dtled Wy 2% 1A% and dE3eSeriabNo Q28 /efod | fHed Aprt Bri%89: t hr ough
ai r dryi niyé discldsuréd ofwhidhraneipborgorgted hereindfyaefetenca  t echni que of renovi ng
water fromthe web by drying the web with hot air. 5 J!: | WO 01/29315

PCTI US00/ 2891 94s weed Jisksip, hantsiingl agant’ refarpio sompathing icapabledelifeiling; vigrses

"convent i pkhs iioviraemdinifienzaand "conventional felt pressing"” all refer to
a technique of renmoving water fromthe web by nechanically pressing the
web with a dewsst wsef hgrefre|“antiviral composition” refers to a composition which includes

g

one or more antiviral agents.

As used herein, the terms "tissue paper web”, “paper web”, “web”, “paper sheet”,

20  “tissue product”, and “paper product” all refer to sheets of paper made. by a process

comprising the steps of forming an aqueous papermaking furnish, depositing this furnish

on a foraminous surface, such as a fourdrinier wire, and removing the water from the

furnish as by gravity or vacuum-assisted drainage, with or without pressing, and by
evaporation.

25 As used herein the term "multi-ply tissue paper product" refers to a tissue paper

comprised of at least two plies. Each individual ply in turn can be comprised of single-

layered or multi-layered (stratified) tissue paper webs. The multi-ply structures are

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

As used herein, “carrier” refers to a means for delivering the antiviral composition
30 to the tissue.
As used herein the terms "through air drying” and “blow through drying” refer to a

technique of removing water from the web by drying the web with hot air.
| 5



As used herein, the term"residual antiviral efficacy", refers to leaving a
residue or 5 inparting a condition on a keratinous tissue (e.g., skin) or
ot her surfgeagnssigt remains effective and provides anti yirak 0%51%\” ty
(agai nst viruses such as rhinovirus) for sonme time after app?lca I on.
Though the principle use of this invention is in connection with facial
tissues, it is also applicable to other disposable paper products
including but not limted to: bath 10 tissue, table napkins, toweling,

wi pes, and ot héys wsdpaeinpthe terms; aeghanicabideyetering!.< conmentional wekprsssing”, of t hi s
i nvent i on awdYcdpentivhuiefelt ippessing ™y alvesfer(to e&asag'gué bf Qﬂﬁ)bﬁm%iWat&rﬂAlcﬁlﬂ theweth bul k
pattern d L fd r Dk , | Sssue paper. per cent ages,
ratios an%%%%ﬁﬁ“g%gﬁgg%#&#p%&e%% T’]E)ht unl ess ot herw se

speci fled. 15 As ulbPhuiéin 180 @m FRAIREHARa eMERHF Ribrd & IBVEIH relfdhlof | SSUC
paper igh ener.al , maljlﬁud’l ng gutt.not Jimted td convention a}q el t-pressed
tissue paﬁﬁ‘?‘;‘mﬁ$dl‘f’°ﬂ RD 984 EFAHRAUS disfuedq 8y iskin), O ofgh sirfacss, tha, reaing| k|
unconpact efifectivesng ppvjstes antiviral activity (aghinst Vinsesgsaciassrhinovirus) for sdthel tiyeer ed
construct i pgr appfithtiohSsue paper products made therefromcan be of a
single-ply or "multi-ply construction. The tissue paper has a basis wei ght

of between aboThough thé pitnoiplel uselFhig/in¥ntidH ie e Eciabotion s ineREaPiaNds, #E 9/ N2

and 80 g/ b 5 g/.nP and. 60 g/.n2. Unl ess
ot herw se%e@?ﬁ?@gﬂ? {?aP{hg%%sgﬁ%aélea%hwmgggﬁﬁg%%‘fdi% \g/'ét n?tglmflﬁeeé)bogpbé’ are on
a dry Wasitissueptablenapking ctoweling, Svipes; andether dispaseble asisles iand gemmepts. sBhe at
:c egst oneltfskderpapa dfltlis &iventill by bebbrvektiaaldy wefpprlesls&%l,bn@ugh Bk dfed, higle

i brous p ol cellulosic, or a conbination
t her eof . %@ﬁ&?ﬁgﬁgﬁhﬁgggﬁi%@3@@%%2%%9?55ous ply has two sides.
Si de one of t hafgekieRidBesDhariol EndprofdHioish s Brbin ey S &kt UldsE ofbbGRisd WO Of
the fibrous cﬁtl I's oriented away fromthe user. An~antrviral conposition
made accor8f b‘%‘ao to the present invention is applied to one or nore of the
fibroyg plies. The antiviral conposition may be applied to side one of the
fibrous ply, side two of the fibrous ply, or both sides. 6 WO 01/29315
PCT/ USO0/ 28919 TissleePapat | vi ral conposition nmay be applied uniformly or
nonuniformy to the fibrous ply. It may be applied in a continuous pattern
or a disconti _n&b@yrepmt_tlevqm.tlomls vsefrwittnyisdve papéri iprgentyl, dpgiidisgl bubnane or
more of t hignifel tb Qéfivedtib@dly fEhehréQtd Bue paper; high bulk pattern densified tissue

paper; and high bulk, uncompacted tissue paper. It can be of a homogenous or multi-

20  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
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.

25 The tissue paper of the present invention comprises at least one fibrous ply and
preferably two or more fibrous plies. The fibrous ply may be noncellulosic, preferably
cellulosic, or a combination thereof. The fibrous ply may be layered. Each fibrous ply
has two sides. Side one of the fibrous ply is oriented toward the user while side two of

~the fibrous ply is oriented away from the user. An antiviral composition made according

30 to the present invention is applied to one or more of the fibrous plies. The antiviral
composition may be applied to side one of the fibrous ply, side two of the fibrous ply, or
both sides.



is preferably applied to side one of the fibrous ply. The |otion may
optionally contain the 5 antiviral conposition of the present invention. A
| otion nmay vwpoi2sawsl |y be applied to one or nore of the fechiagensabi es.
Conventionally pressed tissue paper and net hods for making such paper are
well known in the art. Such paper is typically nade by depositing a

paper maki ng furnish on a foram nous formng wre, often referred to in the

art as a fourgdrinier wre. ce the 10 furnish is deposi.ted, on the form ng
et i o Do prlial soeosipo oty Bresrlit Prtotmi ot SRguIRg B g ¢ he wab
and dryi figrous plpl &useydst applinden acentimuoukipatigraor & distamtintausipafteynes and t ypi cal
equi prent for making webs according to the process_ just_described are well
known to thosh latignmaycpe;aptionslly applicdte,one qrymgre gf the fibrqus pliesy Thelptiasnsi st ency
pul p -f ur Ripsdferably Rppliddde sidé bayafahgfisiondply.z The lofibn map dpionally bentdie@dbox has an

. . M Gy : . ? I ) ' drini

o e o Rl totbiBs ofnh Bl BREMdn, R 1ol May Hibpdtly BEbRd Reore? L1 M 1

consi st eofaporepf hedibeaus Pi®Sout 7% and about 25% (total web wei ght basis) by
acuum dewatering.and further dried b essin erat.ions wherein the web

! o) ect oa CamveRioRRly L ot btk 9! BRLOS G TEBE AL R f o

exanpl e, krowniin thei 2t | Such paper is2gpiTally masady depasitingla papemiakingffumishen apr essed

B syt comatingus ORI Wil oRRP Midittto ALK & o BRrdrler Al e I Yeh as

o oo < Arm.al oy Vs P RS £ £ HED e Heh P By ank o

dryer dripnpressing the webpnd veyng atrelevated teraphiratimen slhepasticyilan gechgiqugst dandnal | y

| ncur r edyBefIVERAHridAe feF MiBing 4Rbd REcordifS Y6 RAPREesS it Cdedrfted taddtwetr © f Or med

are referred tq hereafter as conventional wet pressed tissue paper
- struct ur@gvng S%ﬂ‘@@“f’é“-&*é”consi dered to be conpacted since the entire

web 15 Subi eq ¢t iDL ANbY UndRERINL G EATPERIRE Nk  frBlshRANN | © (e

fibers are_noist”"and, are the [ e In_a ¢conpress state. Pattern
denst i é&a@h%s@eg‘a?f’é’f’xsgs ¥ epeniog dot deliyerg 4,thin okt pEPUIp f‘if@‘?‘gﬂﬁf’gh- bulk
30 fi el dbofourdringdri wied 10 foowafwdyevebd liiwiwep iatlenapmpieallyadevaieretbtoss fibeed zones of
relati VQJoXsimaﬂp dfi hefbeen 36O 79% -and B6of?i2806 Rbtakweb Sleibhk Dadid)l 5/ PRlbae! ¥ |
characteyi zed as é\ field .oé gl | 1 ow rengl ns. hThe gh(eﬁnsﬁLed zones are

al t er natdeVaicyng ape further dried by aressing0 E‘S‘f’%g’ epifetife el 15 MREHALE  can be
di scr et qirgssiap devedbpad bhioppasing niechrnidalinkmbérs,| for examplencyimdricdl eslisonnect ed,
either fully or partially, within the high bulk field. The patterns can be
fordd in a dbndevataed vrehiis then fsthey pregspdnpdried Byyey spenoy drume2pRasalisy at i on or.
can be flaowRth &2 a@tSast0Ypikey ider. aRressupacanrticadevelopedyat(th Yiankee lieyeribgsue

mechanical means such as an opposing cylindrical drum pressing against the web.
Multiple Yankee dryer drums can be employed, whereby additional pressing is optionally
incurred between the drums.

25 The tissue paper structures that are formed are referred to hereafter as
conventional wet pressed tissue paper structures. Such sheets are considered to be
compacted since the entire web is subjected to substantial mechanical compressional
forces while the fibers are moist and are then dried while in a compressed state.

Pattern densified tissue paper is characterized by having a relatively high bulk
30 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.
The densified zones are alternatively referred to as knuckie regions. The densified zones
can be discretely spaced within the high bulk field or can be interconnected, either fully
or partially, within the high bulk field. The patterns can be formed in a non-ornamental
7



paper. Preferred processes for nmaking pattern densified tissue webs are
disclosed in U.S. Patent No. 3,301,746, issued to Sanford et al. on
January 3WOMR®IS U.S. Patent No. 5 3,974,025, issued tRETAIROO2BIYPn August
10, 1976; U.S. Patent No. 4,191,609, issued to Trokhan on March 4, 1980;
U S. Patent 4,637,859, issued to Trokhan on January 20, 1987; U.S. Patent
No. 5, 364,504, issued to Srrurkoski et al. on Novenber 15, 1994; U.S.

o, s, ou Tt §Ebm SRR 1P b B PAid b UEHAED QD e T

5, 679 229_11?611 ssued 10 to Rasch et al ., on Cctober 21, 1997; the disclosures

of which are J| or at ed r.ef erence. Jl.n,gener rn, d I fied webs
are preferabllil)ye FE BIPEHS f%‘@ 1% PSR ‘ge %g a#g"?%fsﬁﬁﬁﬁhffﬁig

f or ami noRasent ¥an 1146 eissuedhtoalanford @(;nabqunnlaauaryuBrleIQW fldSmPatent\p. web and
then g uxj ?mﬁzsngssamovx@ aalmghstam q076YUS! PRIERPRS 519116, W8Red & Pressed

15 agai ns resu t| i'n densified zones in
the web Lrokhageon Mg’o@%g%r%?mt a‘{ﬁgg%’o’rs?"égﬁ‘& plgn @ aﬁmgpnt s of
cont act . 193@1U4§eﬁamma~1mr5;36y,504 issne pcSrinwkaskil ett dheondMdvemblr 15711894;di8i nder of

Lnfk“’]??eﬁfhgén ?ﬁ?‘ESg&éﬁﬁb ol v?daPl%g. %:4/ et 92 %9“%2? N bhe hi gh

can r_dedensif] I I cation
of f1 ui P20y B8usdrie Tr ‘gﬁ‘é‘h 'aaj e W%@%é&{ahgﬁﬁ?“ﬂg\?r g ‘5151-‘ t hr ough
dryet) oo Ibgmhmc ah oo adtgber 2123897 ghé¢ [iscloslres gfi iwhixth ax’eanedrpa-gtedfbysuppor ts.
The web i, r%g@tered, and optionally predried, in such a manner so as to
substantially avoid conpression of the high bulk field. This is preferably

acconpl i shed mn byenkralyi ghttefre densified 66 aftS pifdriblf proaredTblyy @positidg G2 or

ngai ot EaesheRind Shunis onl IS Mnfine ¢ r%%%?@r@n i FRE L Rt WP
conpr es s, wewp@dcslmmﬁamgdhe wehagainst ap aﬂ'blbt’f BIRBPISH r’BtPr‘WW@ pagfeed or mat i on
of t1%e dienst fheafiray GTespparts, lierdbyt REMIAHE th ﬁéns[ﬁbﬁtmﬁbé Sh ket g6 at ek t o reduce
the tot a1 atlgg&b géoﬁgghlcgﬁ%?ﬁg%pn&l %?{P the n;mtgrq@c%aﬁ oF e ré]neﬁ;[ 51?# Qf mation of

the densif nd op I ona yl ng, web is
dried t(ﬁ“ﬁ?ﬂ@laéﬂh?r’rvetmeb-f erably still avoidi ng nechani cal pl’eSSI ng.

Pref erably, ﬁrom abo&: ggﬁatobabout 55% af . the .t |ssueci) ape fsu& ace
conpri ses derSFFPBYIAE 0f Lag WO Aoh\AOMETSSS e‘f“é‘PE&@S&B?{ fen IS JptePd f8%t 1259 of
t he densthe highbulkifieldi Fitis high kulkifigldican b durther dsdepsified byrapplication qfiflaider abl y an
| mprdgnt 'ﬂi&ksﬁérs{ubﬁfﬁs Rﬁ@ﬁ'vﬁcdﬂxﬂi’tbrﬁé]d@x&%ta@l&?-%ro hscﬁt e&ﬁm’éﬂgﬁk' es that
operate as Ih(i:h ay .0 tlS]ugftr)aortfs ?tt facilitate e formation

pressing Wb gamst € atray of supports

The web is dewatered, and optionally predried, in such a manmer so as to

substantially avoid compression of the high bulk field. This is preferably accomplished
by fluid pressure, such as with a vacuum type device or blow-through dryer, or alternately

25 by mechanically pressing the web against an array of supports wherein the high bulk field
is not compressed. The operations of dewatering, optional predrying and formation of the
densified zones can be integrated or partially integrated to reduce the total number of
processing steps performed.

‘Subsequent to formation of the densified zones, dewatering, and optional

30 predrying, the web is dried to completidn, preferably still avoiding mechanical pressing.

Preferably, from about 8% to about 55% of the tissue paper surface comprises densified
knuckles having a relative density of at least 125% of the density of the high bulk field.

The array of supports is preferably an imprinting carrier fabric having a patterned
displacement of knuckles that operate as the array of supporis that facilitate the formation
8



WO 01/ 29315 PCT/ US00/ 28919 of the densified zones upon application of
pressure. The pattern of knuckles constitutes the array of supports-
previ ousl y wengs3sd to. Suitable inprinting carrier fabrPCrUSI0289% scl osed
in US. Patent No. 3,301,746, issued to Sanford et al. on January 31,
1967; U.S. Patent No. 3,473,576, issued to 5 Ameus on Cctober 21, 1969;
U S. Patent No. 3,573,164, issued to Friedberg et al. on March 30, 1971,

u. S Pate 1, 068, ued t 0. Sal vuc al . .on 21,. 1974; U. S.
patent N the Gemsilisdone b AR Sor St Pre e, The beth of Enkie st ot no.

4, 239,065theasaxmﬁupportftptdvims}y@cfemmer 16, 1980; U.S. Patent No.
4,528,239, issued to Trokhan _on_ July 9, 1985; U.S. Patent No. 5,098, 522,

i ssued to SnuruiaRle igpriNEECTRITer alix@pslgggiasclgsqi inpHiSe Paterp Nos 33057460, i ssued
to Tr okhaxeswmltd Banfory ef al. lcﬁeaémuuyszl , A36BNU.NPatenb N32 8 456576! Bsued ot EhRasch
et Tro an et
al . on Au s‘lf'juszo nlégtgﬁe?% é% 9Pgé:ﬁf¥a?ﬁéowos’ig%?§4ﬁé§ q sté)ue ld?&ggf (aa‘\ es,

et al., chBfcOH; U1S)§’@fenth3&%&Qﬁ$slsmt9d tg Sslyncep ptral. ps MayRl; 49 okhan et
al ., on NasCIpatefit Nol 30974,005 Sissiédt @NAyie - on> AGgdkt 806,1976SUS] Pagenfips.s et al .

on May 13 3%?0%?15%9 tq"lﬁrgkhaﬁa&%'etce&g’erl\fg 19\%&6@ % gﬁélt I\fosi % é t\ngxge%gch et al.

on Cct ob |"osur es “of h are 1 nhcx

r ef er encélrokhaaraar bt $ 198%:dU.ByPatens INa. 5,008,622, lwdr@cSmwk@kaomMar ;0N a
L or atrnionom599icmm P@entQ¥. 5]295,706; Usshed® Frokin ol (Thiiady 4, wiT994~ UEhBatEﬁlNd S

ewat er e a a ni
al ter nat ;H ij%%g xﬁpu[%ﬁ?{ #gﬂla e?al Q)P Jgiyfzmlb#)lgU § Ei‘t&{enPNo ??31 #{9 ?Sg%f}c‘@ar fier
t hat al derdﬂ@n&t éls%léuﬁlﬁt A f‘n‘tjisnﬁatﬁ@tﬂﬂq éa49®€%‘b 1$SB¢¢T@cStelllPﬁe metalyeb is
dewat e{ eGn MBRh o9& IAB| Pateritnes. npsdoy2 7p) ﬁdreti a6l Trékhan 26 bE,CérEMabdhbEy,

n

consi s eg@é?,tl?]gr@a?%?% %92/8) é% 15%?% A?Qr{ et Al dMea&' ggldﬁ ancﬁ{’ﬁ %l%

perfornme Ow t hr ough
dryerl§. e SKT82R2.dssuag g hsclmet glhen Q?fﬂbFTnH dg9’¢,alm¢§clq>%qusm§rv@%@eﬁe in 25
the web agcoffiosatebbefepdier.e, prior to drying the web to conpletion. One

met hod for acconplishing this is through application of mechani cal

pressure. Thi Breferablhethel dwraish fin first dormneg|into pyetpwels on ggforanmingus fgimiing hat
supports chiper, 'sﬂ&hrdsr&tfbﬁtﬁnﬁlapﬁir@ maw&sis deRBtefed@id einsfemdrtdhznﬁnﬁfnuﬂg such as

Kk d t he | 1. d
Gryi g aftie. Eeeneh Gt plpilicly o2, a2 BptEd PR Gk Rl sipRerting 1y | g
f abr 28 picamier that almppra@qsm@ An mprmuyg faprigy %p@fqrma‘i,lthmweff\vﬁ isdevaieredsure with

a vacuumaf@VireRraSlis headially piiGdd N2 BEI¥cted fibM doRsisteityORbrh ibeutasvK Ry er . Fl ui d
pressureagﬁggf appl i ed to i nduce inpression of densified zones during

initial ing, in a separate, subsequent process
Dewatering is preferably performed with suction boxes or other vacuum devices
or with blow-through dryers. The knuckle imprint of the imprinting fabric is impressed in
25 the web as discussed above, prior to drying the web to completion. One method for
accomplishing this is through application of mechanical pressure. This can be done, for
example, by pressing a nip roll that supports the imprinting 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.

30 Also, preferably, the web is molded against the imprinting fabric prior to
completion of drying by application of fluid pressure with a vacuum device such as a
suction box, or with a blow-through dryer. Fluid pressure can be applied to induce
impression of densified zones during initial dewatering, in a separate, subsequent process
stage, or a combination thereof.



stage, or a conbination thereof. 9 WO 01/29315 PCT/ USQQ 28919 Unconpact ed,
nonpattern-densified tissue paper structures are described in U S. Patent
No. 3,812, OV@01/298Sued to Sal vucci et al. on May 21, 1974 eQTAISONBII9Pat ent
No. 4,208,459, issued to Becker et al. on June 17, 1980, both of which are
I ncorporated by reference. In general, unconpacted, nonpattern-densified
ti ssue paper structures are 5 prepared by depositing a papernaklng furnish

onaforamnosform Wi T ourdrinier w wet web,
drai ning the e&%f?ﬂﬁfﬁ gﬂﬁ1‘f°ﬁéﬁ%1° ?resFucwets%%fie%ggﬁia

conpr essPaImtuNm 3 812;@00¢\mu¢da® Salfudoiet doos Mayic 9T and ULFeaBtenalet 80%
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et Sockrig B senstAbo MasRRBHoR, oA HsITen TSR B Sogtss b ot
appl i 8d prpsred by clepositingt hipapesheking furnistoor a dgraminouCtorpong wike such as a
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conventi o tissue structures. |.n gene act ed attern
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furnish so%;aanfd@mﬁngmNWew re 15 such as a fourdrinier wire to forma wet
web, draining the web and renoving additional water with the aid of a

uni f or m mechaWatgalis roepedfrom thy Wele by verypm dewatering andlisraldrging c dhei st ency
of abput redbiting stoitftare ti§ a@sﬁ ‘Bﬁf wodk, thigﬁ BUBO sHedt 6F rbhﬂ%@'unddhﬁﬁicteﬂtﬁﬂérﬁs a

Yankee, and..cr t r e m t he web by

vacuum ﬁﬁ%d%ﬁl?%g 1§ ess ap?f%ﬁﬁpognn‘égo%g%b ﬁgocgsp"lligl ng structure is

Sbsorbency angrapictat “°39’“%§’ﬁ‘§‘$ma?§§f€§*‘?‘m aft Sontfirly LW B UK et hod
s S ui IS stru S s

o7 Tkt niF pHBEoTAL BRE SERTE. MBeaats gl PO deEsited Bt on ar o

di scl osepapenstoicBiresPat prepaned dy depositing, arfapermaking fanhishoonvb fagaminody wiret al . on

ng gvbir %%gag %%Z@Fg@lﬁ%ﬁe %??ongl'safﬁh’te\deﬁ Qraffifg fqh%ﬁlvoé\‘/bteanalreﬁﬁvm@?\@&ﬁm?r 30,

5, 245, 028t} ¥iththe ‘*f?aoWBW"e‘f‘ ’°§rF°§5’ﬁ‘E%’HﬂBFSW ‘fé%éhe %"3‘2%‘? ¥61,

i ssued t conBisencyebf abcbut 2506 3 HOYa rtyandferringOtBd ;web, 1648 tigBrhal dslsueubht & Phan et

To06. 5, SauR, 48 g ol GGl NGB tedvely Blile ShelFly VAT 2

O B AL S PE g Brrna e, The iR s s S?g%@aiw ﬁsﬁ&n ot al.

on I\/&Qchoﬂﬁt}gum@énsnﬁlﬁrsﬂqrm@vm‘méklehswhﬁnﬁarkimﬁn@s al . on August 5, 1997;

5,804, 036, 30 _issued_ to Phan et al. on Septenber 8, 1998; 5, 804, 281, |ssued

to Phan et alOthgh suigablecfigwe paper stugures 9@5!4m1%8dﬁ 9§ ymding, tRUeS BRPEEL al . on
Sept enbesmzBiresh3fa] with theopr8stfit ihSEntion araIdicclosed in U.S. Patent Nos.: 3,994,771,

issued to Morgan, Jr. et al. on November 30, 1976; 4,225,382, issued to Kearney et al on
September 30, 1980; 4,300,981, issued to Carstens et al. on November 17, 1981;

25 5,245,025, issued to Trokhan et al. on September 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 to Trokhan et al. on July 9, 1996; 5,614,061, issued to Phan et al.
on March 25, 1997; 5,654,076, issued to Trokhan et al. on August 5, 1997; 5,804,036,

30  issued to Phan et al. on September 8, 1998; 5,804,281, issued to Phan et al. on September
8, 1998; 5,814,188 issued to Vinson et al. on September 29, 1998; and 5,820,730, issued
to Phan et al. on October 13, 1998, the disclosures of which are incorporated herein by
reference.
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to Phan et al. on October 13, 1998, the disclosures of which are

I ncorporated herein by reference. 10 WO 01/29315 PCT/ USQOQO 28919 The

ti ssue nmaywabyitse nmade according to U S. Patent No. 5, $&fafgdnsypsued to
Hermans et al. on May 2, 1995 and EP 677612 published in the nane of Wendt

et al. on OCctober 18, 1995. The tissue may be foreshortened, as is known

in the art. Foreshortening can be 5 acconplished by creping the paper from !

arigid surf e
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pr esent-74A8AtssyFd t9 Neal ghalnen Aysushed, 68§9i $8658159 issued tocViingangrhalend pul p.
Ot Hidr - dRebuatyo,i 1995] b1913560iskued ftb Sewdai caUly 4259809 bi UIE. Seﬁﬂgﬂﬁﬁﬁbfr j ﬁ-t e,
etc., | L. sgope of this.
I nvent Fqgnymg 3%#&1@9? ?@’gﬁg?ﬁ%éu@%]&%g&rggigﬁﬁﬁ R%‘?}E &5%&&3%%%‘?&“8& yet hyl ene,
pol ypr dPyERrBe®0 fibers, and M CROBAN(r), a material manufactured by

M croban Pr . of s..Huntersville. .North rolin can.al so be
utilized in%gtlcé)%l %eg?i%rna%“{ﬁ??"i&%t 3°F%+°‘§%’I“P%I“b¥i 8" qecqmplishedyia Hnpl ary
pol yet HjiFiopentractQr as ught dmepnyuonly pssigned U.S Hatgnprg0,597, dssesd Apile3, from

Hert6ul 6984 o Wellsdt ally thertisglbsiie of WeHichNS irtorpORitdd Kefdth By YMIQehdeu! Ps i ncl ude
chem cal pul ps, such as kraft, sulfite, solvent, and 25 soda pul ps, as

vel | as mecAhbepepermpkihg €ibem attilizidnfyy tHecpressriainybmjongwitluraimeibdinclude

t her NoK7BER NiRived froRi Wiod PHIpC NEMer abilulosi® Hbfous Sulph BEIR EGEN 2 ic6i@dn, PU! P .

Chem ¢ Ia %ul.gts, ehowevetge, ar edprgf erred si ntc%hema}éar t a supeérior

tacti | S2&&Hs dU6F “CorPReEs M HFd e Ak ! SRR £§°8PF °PHiids derived -

f rom béwvenigec i Yuthetic fibersssu¢thay mydn, sylon giokyester, gblyethyline, pobypropynelnwood” ) and

copdf efies, bi®MICHOBARE, & matdisP MaAhRAENRYA bP Mitrobaf Bb@RE" Lo3@scan be

e Efjoecf R, MO arditla) R bR biabd bbbt Sab sl cBfillbsie® 17 O™
fibers. One exempldry polyethylene fiber that can be utilized is PULPEX®, available

from Hercules, Inc. of Wilmington, Delaware.

Applicable wood pulps include chemical pulps, such as kraft, sulfite, solvent, and

25 soda pulps, as well as mechanical pulps including, for example, groundwood,

thermomechanical pulp and chemically modified thermomechanical pulp. Chemical

pulps, however, are preferred since they impart a superior tactile sense of softness to

tissue sheets made therefrom. Pulps derived from both deciduous trees (hereafter, also

referred to as "hardwood") and coniferous trees (bereafter, also referred to as "softwood")

30  can be utilized. Also useful in the present invention are fibers derived from recycled

paper, which can contain any or all of the above categories as well as other non-fibrous
materials such as fillers and adhesives used to facilitate the original papermaking.

In addition to papermaking fibers, the papermaking furnish used to make tissue
paper structures can have other components or materials added thereto. The types of
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paper, which can contain any or all of the above categories as well as

ot her non-fibrous materials such as fillers and adhesives used to
facilitat eVOE2¥13 gi nal papernaking. In addition to papepcEiisongssié bers, the
paper maki ng furni sh used to nmake ti ssue paper structures can have ot her
conponents or materials added thereto. The types of 11 WO 01/29315
PCT/US00128919 additives desirable will be dependent upon the particular
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source of ‘8‘6??3 )vazfm’?i‘els &é@iﬁwgﬁ coTe Eféﬂhaﬁaa%g%‘fq}gﬁ'élﬁ? »or d,
Connect flaaupf Wilnington, Reldwates one such resin under the nane of PAREZ(r) 631
NC. 20 O her ter Iuble cationic.r ns whi ch may be used in this
i nvention i n®l Bé‘“ "e}¥° Wﬁﬁﬁi‘ﬁﬁ?ﬂé“ Iatex Dapedowetosirsagthcansats andsi ns.
The 160r polyanrpiamideresitis suvhlas tignse describtd ihBs® Rathy Non 3, 5560030, isemidte ar e

ni t rogegoga@w Nén¥en mgﬁﬁap% 9%5@@35\qssgwtu%mmtfz?topgg%ggi&ups

attache ni m.ne esi.ns ma Used in the

o nitr
pr esent ?inlv ?Jﬁ‘%ﬁlf% %@cﬁ'@?‘ﬁifﬁe‘?ﬁ"“w "§ FeafYt ﬁ)nFé’§P‘H‘eF‘§ e in an
anount pblyﬁaryxlamadxcomsmolsoa%ehoan Myindpidneogbf Stdmfohd Comettécupaphich

preferah{a&eisfd?@sﬁ’éﬁ%&ngn&{ﬂ{e‘haée/%w 33 Ofcthe  tissue paper, nore

preferabl y fromabout 0.2%to 2% nmost preferably fromabout 0.3 %to
| % B9 wei ght OtHer Wakrisolabit @afichie E'esms whxch may be used in this invention include

urea formaldehyde and melamine formaldehyde resins. The more common functional

. groups of these polyfunctional resins are nitrogen containing groups such as amino groups
and methylol groups attached to nitrogen. Polyethylenimine tybe resins may also be used
in the present invention.

25 The permanent wet strength resin is applied in an amount of from about 0.05% to
10% by weight of the tissue paper, preferably from about 0.1% to 5% by weight of the
tissue paper, more preferably from about 0.2% to 2%, and most preferably from about
0.3% to 1% by weight of the tissue paper.

Japanese Industrial Standard JIS P4501 (1993), incorporated herein by reference,

30  describes an “Easiness to Loosen in Water” test. This test is a measurement of the water

disintegrability of the tissue sheet. It is desirable that the tissue products of the present

invention have an “Easiness to Loosen in Water” test value of greater than about 100
seconds.
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Japanese I ndustrial St andard JI'S P4501 (1993), incorporated herein by
reference, 30 describes an "Easiness to Loosen in Water" test. This test

is a measur,,ﬁg% @&f the water disintegrability of the tj t.

deS| rabl e that t%e ti ssue products of the present inven%?i&g?@g’ggan
"Easiness to Loosen in Water" test value of greater than about 100
seconds. 12 WD 01/29315 PCTI USOQ 28919 The "Easiness to Loosen in Water"
test procedure as disclosed in JIS P4501 is as follows: A beaker is filled
with 300 m ofThedEasineshtaliovgennint Water T tast prasedifre 29 diselo). in TER:P430dakas i s

pl aced O'Toli’ovFEag(‘SédkEr 3 &med $ith 300'R1 bOWREr @Vm@a fehpesnddotsd £ @35%3 to have

a rotati nmin

n r.oun | ke rotor
di arret er W%ﬂ’?ﬁ?ﬁ‘?%ag‘aﬂ'ﬁ“&? S‘F§°tﬂ"s‘g.dﬁ‘|“’5‘r‘s ?%P%ermsa%ﬁ veR rga&alp e sanpl e
(i.e.; omspeediafesOfreiadQmroungs/idizute. 2 Amipe likd radorsdSnmireinpdigmeter k12 nas e sheet

Lo begt b leide"
0 best eglihelsis a&m&ﬂhfs ufgofe. fgggaf& safbple (& oreSidel g Gi 14T 2 lllf

t at d
;ﬁda It EZHSBEZ@ q)aléfko L}be aﬁsesrs tasted i a@g&fnﬁé‘%ﬁfeﬁe& fimer s Wethp e.

When t he statted)r Tiepemation speed ofithe imups teduéedQo approximately 800aowidstnihuteand | S

st opped PERAS “H@ ﬁ'ﬁﬂ o] Five
sanpl es g%qtghpﬁf%klﬁﬁas ueﬁé Eijthlz Todd o tﬁé t1§sge & r‘?%énzthégé‘g’r g)%gdn t he
five tesggesibackup to-3R07eun F‘F“‘Bﬁ"’d’é‘?mﬂﬂ' ‘ﬁﬁ‘@fpefiﬁé é&“h’@%"ﬁé to ayaikaf | n
Wated0 atsedoddigrecordal. FivSsandidslofttiiecthe tisshe sheghame testadind @ vdrage baséd me  of

100, SecoSntivk A5 is el MGleriClnkdr 153 Phlifelle 1B o Walols D 2dded

to the p urnls r esent |nvent|on|nc are not limted

to addit th%gar Is. P4§%$5F‘§“95%5'Em§%‘ FEbjt mtime of é%wgndsar Fs%t rength

ts, fill t
e o ot e B Y pbARRARER) o AR DB A0S,
di scl oseBrepent IWWPQU%WQ\%@Nunstedpa@é&wqﬂ@ych as; tepaIprary wet SEength t o

ATPUIS K agehtspdiry s@engticdgehe] filkss, lind&Akol dgertd, Bififagents uRdlsdfenifgRpdniki et al .
on June 1, 1993; 5,246,545 issued to Anpul ski et al. on Septenber 21,
1993; 5, 264, 0Bitabls sofkehingngehts foratse il the presend invettion indude| oS digdossd i 5, 737

IAB S u;ed t Soripfigtly @ﬁs%@gg épsn M&m K@s.: §,8952825:088 DR uﬁwcm to (2’&16151:{@9 al . on
ri rn u
(0Ll sebnt AT eRRap AR ST 18 S O A S Bt o
Phan et efial om Septgmber 23, 199365,26, 0824551088 to baeet 2l on\November:23,a1993pn
Se]Pt 2obes 4?9737%9&%\«1 td Pﬁnda't 1Y |oﬂ%ye§5 Q§95_?E|5Qb 000 BshddCtd fPlBQ:E éttaﬁ?oﬁ"ﬁbﬁ!f nt ﬁy
referenc I on | 0 e
pr esent ﬁn}éﬁ‘? §05r¥5§% speds %gg s alrr%‘% J““&ﬁt‘?@g?’a# 5§§ plued to Trokhan

et al. on July 23, 1996; 5,543,067 1ssued to Phan et al. on August 6, 1 6 5 814,188 issued

to Vinson et al. on September 29, 1998, the disclosures of which are incorporated herein by

reference.

25 B. Antiviral Composition

The antiviral composition of the present invention comprises one or more antiviral
agents. '

1. Pyrrolidone Carboxylic Acid

The antiviral agent of the present invention most preferably comprises pyrrolidone
30  carboxylic acid. While not wishing to be bound by theory, it is believed that the unique
properties of pyrrolidone carboxylic acid in combination with the tissue web render the
tissue product of the present invention highly efficacious against common influenza and

cold viruses such as Rhinoviruses.
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1. Pyrrolidone Carboxylic Acid The antiviral agent of the present invention
nost preferably conprises pyrrolidone 30 carboxylic acid. Wil e not

wi shing t ovderdssnd by theory, it is believed that the uthwsgosdfoperties
of pyrrolidone carboxylic acid in conbination with the tissue web render
the tissue product of the present invention highly efficacious against
common i nfluenza and cold viruses such as Rhinoviruses. 13 WO 01/29315
PCT/ US00128919 Furthernore, transfer of the antiviral conposition fromthe
ti ssue to theFskhermosas trandfeamndfithd intiviralodoapositite fremstkie tissue go tresskish¢éanh cone in
cont act oicgtl%l!}ﬂpfét]eﬁpﬁmse\@én xfePiro Shich cBfiE M Séntdc P Rk tﬂﬂﬁﬁé' A sHREPOSI i ons

tend to Bbe m tcntla, or skin rrrrtation, and stlngl ng 1’'n these
areas i s Bgravag fhe ser%‘H{Yg’é ompogstiens R forke mild,ithe gotential foy skintiFgationand ni que
st ruct ur etingingin thedeiateas és greatlyaeduced: acid in conbination with the tissue
web renders the tissue product highly efficacious against Rhinovirus

(esped al | y RiEvenfirthes itiahelisved thatthe uniguecstrusturesaf pyrrplidane darbostiigacidpot ent i al
transfer letoxaulhmid WiR eheCBEROWYS Fend@s ik fisSud irﬂ-“edé?éf 'h[khl?iéfﬁﬁfc%{ista hiflstvi r al
0

kill int tiss nsur ace

| r a pro
peri od. 3‘”%&3?%??“} ye@’{’?%’m?éfwteﬁgm %e@??ﬁﬁwﬁgF“@gogﬁ‘Bi’ %“Eﬁhanced
Unli ke otﬂmsfemfmmh@netqaé)smdlcmcwu@@hn may st movitabkilldn ¢k tissat aridne uni que

noi st uri Zgtthe @kfaogu@ﬁ&é %r brdidiged RkposifedperRES %&E SNFAIPERREG) of fENT I ON
may rove aéln glg E‘ﬂ reduce the ‘possi bil ity of skin irritation
vers ot vipdgidgliprofuc |en.leafng e products. Pyrrolidone carboxylic acid, which
s also referighd s vadl el frofid] #OR aily ﬁemveﬁtﬂ{f%éqm?a (D and

L). Both stereol, sorrers are suit se in esen hti on. Each
or m xt urstynratien potgntial of the antiyigal pgent o€ éhemsenwnvmptx ey igpeove skiands  of
the two diedthemidseduee the rmysﬂahtsr@f blein irsieion Tarsud othdreiracidsiizie produdnst

P e e T PR ERhSRE R RO A5 B BB, Y

(5 +)o< Hﬁg)g\wstammmamls@ 2 &L). ZBoﬂﬂstd?ymmnhardm':aSm&bmetgbmyﬁ e passint, _d’

0 e, n r i C,aci 0 aci d,
DPyrroIF lﬁﬂé%e(?ar@% E.PS{C amgrg F"“’éa‘% Igga/rro"}se%rﬁ%‘cg?lgg%i egi’gﬁ}?sdofc The L
Et gr e?)! scﬂmetwocferqm}aougtammlm tzoised. |'EhS&all stm'ghlsomcnh)mostlmefénéd oW ngI nanes:
-Proline, -)~2- ne car boxyli cj. d, roglutamc
acid, (5S)- > g%ﬁ%ﬁ%%%’“? °£&§°§%F‘B‘é? a°fda' 330 fogown B the following Yacke
(S d( (Sz)-FlphneaIsfoi'oﬂéd-lszeanblmdopbﬁecaa:?mdhc a(c‘ii) {Q-Bgﬁoglynafrmt acfmmn).s. car 3oxyl I C

X utam c, —aci
170 LA SO P P i L 1

5 Car box Pytoglutamic ac1d D—Pyrrohdmonecarboxyhc 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, (5S)-2-
Oxopyrrolidine-5-carboxylic acid, (S)-(-)-2-Pyrrolidone-5-carboxylic acid, (S)-2-

25  Pyrrolidone-5-carboxylic acid, (S)-5-Oxo-2-pyrrolidinecarboxylic acid, (S)-Pyroglutamic
acid, 2-L-Pyrrolidone-3-carboxylic acid, 2-Pyrrolidinone-5-carboxylic acid, 5-Carboxy-2-
pyrrolidinone, 5-Oxo-L-proline, 5-Oxoproline, 5-Pyrrolidinone-2-carboxylic acid,
Glutimic acid, Glutiminic acid, L-2-Pyrrolidone-5-carboxylic acid, L-5-Carboxy-2-
pyrrolidinone, L-5-Oxo-2-pyrrolidinecarboxylic acid, L-5-Oxoproline, L-Glutamic acid,

30 .gamma.-lactam, L-Glutimic acid, L-Glutiminic acid, L-Pyroglutamic acid, L-
Pyrrolidinonecarboxylic acid, L-Pyrrolidonecarboxylic acid, Oxoproline, PCA, Pidolic
acid, Pyroglutamic acid, Pyrrolidinonecarboxylic acid, Pyrrolidone-5-carboxylic acid,

and Pyrrolidonecarboxylic acid.
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pyrrolidinone, 5-O0xo-L-proline, 5-Oxoproline, 5-Pyrrolidinone-2-carboxylic
acid, Qutimc acid, Qutimnic acid, L-2-Pyrrolidone-5-carboxylic acid,
L- 5- Car boxywde1238r ol i di none, L-5-Oxo-2-pyrrolidi necar boyglisgooRsdis:
L-5-Oxoproline, L-Gutamc acid, 30 .gammua.-lactam L-dutimc acid,
L-Jutimnic acid, L-Pyroglutamc acid, L- Pyrrolidinonecarboxylic aci d,

L- Pyrrol i donecar boxyl I c acid, Q(Oprol I ne, PCA, Pidolic acid, Pyroglutamc
aci d, Pyrrolldlnonecarboxyllc acid, Pyrrolidone-5-carboxylic_acid, and

Pyrrol i donecatisdi form 056}"881“?!“?/@1‘3)@/“2@911%0 tizer and pARTRQSOmER) 1D f or m of
pyr ogl Utﬁ@w&xlﬁﬁh&'foﬁlﬁwﬁig’fﬁhﬁé@ mLpHnﬁe Q—@Ebd(L)si-Fiﬁ&id‘éﬁéfoc&)ookﬁlck”OV‘“ by the

foll ow ng names: DL-Praoline, 5-o0xo-( ip@-z PyrT ol i done-5-carboxylic acid,

(. +-.) - Fasid Go)-Ryoglugpmigiacid;, iak)e;oﬁlrmobm, Bzmthmecﬁ cagboxyhieadid,car boxyl i ¢
aci d, DiaL?z ﬂﬁ&ﬁbﬁ&ﬂ@&b&gﬁé&&&%-@ Ih‘tdi’mt@bl. {éhﬁé;%g 8<

DL- Pyroglutam c aci d rrolid carboxy |c aC|

roline.
The B Byrelidenasrbenilis s aidimoprotine TPl forthidelso coreierciails AEBLI et} A

100. Song,q4ef b BSdARRY Kiidbw® §q0§t ereoi soners are commercially available from
UCI B, France via Bar net' ucts Corp. of Englewood Ciffs, New Jersey

under the trade @Same Of)'fhc PijfG’rhStfdﬁ@{qO}SOm afe ommgreialnevadatde fipm,  Japan

under t gene firde I done
boxyf‘?cf%;?"%%?’?%a ot PloBRCHD. rlicyian Gl Novfrled uler i ke

pyrrol i dame ocfﬁtdobdgde endifrom AjinomotodCdrp.¢ fpamundef thbhmadsamm efAjidew8n wit h

mn I n| c..acl ds. | odi u ol i done
car g@iyl%ﬁ éo f l&f'e%] )ffth o A b&"%ﬁaﬁd&" %g %’%EZ‘VB‘.“‘P}%H@ ewood
ciffs, dhb‘pm]iacesmyrohdutsrcatbbeyltcrmnﬂebyraanﬁioaﬁom&‘ thlaéaﬂtchohm(m witamainéralom -

Aj i nonot 9 . n under the trade nanes of Ajidew(r) N 50 and
Al i dew(r 3“’% g@hmbgﬁgr such salts of pyrrolidone carboxylic acid include

but are not 'ﬂhcmosmtbnnmnosqsq:dmmpyrmhdpnqammiatnrﬁomummriﬁmcervmganese and

zi nc. S r ql i r box t hat .may be used

i ncl ude aat"bet%fo &g@m Be}t:‘ °°g8&?§’g§%$??%§i“ég&&fi&m% erpfol iydone

car iéxy INatidags®chnd (ﬁﬁiﬁmﬁ:&moid Ooapg Dapah uhded thetraide ndrfiés &qudewﬂeq-swﬁﬁd viral
conmposi tion Ry weight, preferably from about 0.5 % 0 %of the antiviral
conposi t4361|"7wb3yN L89- ther sughysalts o PEF‘%‘@@’F%‘E?FR?"W%W%% WG RL70 9% by

wei ght . Iignite@td 8dppedd irbR Patasehith,| atirhighm e pafest, hnd Gffic! 'omertzem pyinbobs done

car boxylic aC|d, of her’ “anti vi r al agents may . also be 25 optionally used in
t he pred¥HP lidone sarpppiic acid that may be used include arginine PCA, betame P A, an .

lysine PCA.

20 Pyrrolidone carboxylic acid comprises from about 0.05 % to 100 % of the
antiviral composition by weight, preferably from about 0.5 % to 80 % of the antiviral
composition by weight, and most preferably from about 5 % to 70 % by weight.

2. Other Optional Antiviral Agents

In addition to pyrrolidone carboxylic acid, other antiviral agents may also be
25  optionally used in the present invention.

a. Optional Organic Acids

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.

30 Suitable other carboxylic acids include but are not limited to alpha hydroxy acids
such as C; to C;, saturated, unsaturated, or mixtures thereof of carboxylic acids
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a. Optional Organic Acids In addition to pyrrolidone carboxylic acid, other
organic acids may be optionally added to the antiviral conposition. These
i ncl ude buwoarmsmot |imted to organic acids such as aseeanses2e®des d and

ot her carboxylic acids. 30 Suitable other carboxylic acids include but are
not limted to al pha hydroxy acids such as C, to Cl2 saturated,
unsaturated, or mxtures thereof of carboxylic acids 15 WO 01129315

PCTI US00 b ' ' t
PCTLUS00baEaLss b §3‘?§%"’9’9‘ﬂ%b%° 3 G el fafl D RVBRE BENP °

addi ti on&%bswmld% @t%@}onmwntswml.hwﬂwﬂ(and ether fupptionalitiessireno, al kyl
etc.) Olophdﬂwbhﬂnob@ntw eﬁl)ﬁ@ﬁoﬂaﬂ? b@&i@ﬂﬁng?ﬂhalcﬁtbﬁmdla@{ ﬂi’@drbﬁagtﬂd A @}j A
non-1 nc S| 0 a S C A S€ | es:
hydr oxyhg‘xa %lll{cclllgsgvedfhs% E %P@’%é,@{ o%%gsac“l' dCh fmﬁyg?? éegg’ ‘f% gm d, 2-

hydr &ydb&:ﬁb@é’h&*@oh’m aeid, 2 wmdrexxnséa@pyl i ecidci %I-hytifpli)rdeeamm dacidar 2ari ¢ aci d,
mandel i Ch b)@dodé”éaildléia@@lljhy&’sx\y@ rilic &4d, ¢itrit a&a Ithrtafel adid, EaH@HR agidaci d,

hydr oxyc I'i ¢ pr opi ahi ¢ .aci 0 ut an aC|d

e BBV i, B sl LA Hheiele. S SR AR o o

car boxyl hysdrenyiphpionicaaid, Znhxmwhu@nmqwadx 2-bpdrioxypientdnoib atid, a:t@/nlmmys aC| ds
such as fhérebp Cl2 saturated, unsaturated, aromatic, or.m xtures thereof of
carboxylic acids possessing | to 4 carboxylic acid groups and having at

| eastO one hyG@thex gkamgples pf satbekylicuheids msefih evith3thize inventionb ieludet betaddi t i onal
hydr oxyl h@&fa&cﬁk&rsmﬁ 4} IPCR spiukfif, Uhseforated iEYc, Wﬂme?iﬁéfé@%k )a' kvl

etc.) optlon bound al.on bon, chain or, arqQmati ¢ ring(s

non-i ncl %?WL? jacids Rosgrssing ﬁy@r gﬁrb&sy agid FrOpPs#idh having &t jleask /B¢ on
i ncl udeshydsexyy graupydubstitmted onabe @ Hetd yatbax yith tadditional dryidebxyBand other

hydroxydﬁﬁ&mgwe%%@ ﬁe&“dﬁﬂ?ﬁ%dﬂgﬁ%ﬁgﬁggﬂ%ﬁ%&%o oYY AR BloKL i 21

sal i lic aci r oxXybut anoi c

5-'0¢t'anoyl
RIS AR AR I S SR WTICN R R

3- hy

A non- i nthisushvenatibn s inchidest hé?hyxho:tyhxydmom acid]s 3-hydbxyoctinbie tdeid; BAavention

i ncl udesyydfdyy H&agg,g siat 3k doHESRS ’ﬁ@ﬁ r t her eof

of car boi%l | c y E’oss%g q 1 to B v I C rg %a%rsglﬁ e % opti onal
function ’(Wh a‘”‘gh oxylaqﬁr}%c r r°x¥PWn°‘°et3&“} §Ubst i tuted

al ong thhydmybmpmmiwacm andmxxun-bsatheneofrat ic ring(s) such as propionic acid,
hexanoi ¢ acid, octanoic acid, decanoic acid; Cl to Cl2 carboxylic 25 aC|ds

poss¥sing 1 A gonrinclysiys list picotheri earhoxplimacidsese il with this dnvertion gchidsg s) i s
substituCeto Guf saRrakRi) uRbatiReled,S hrobhtio ofDiiX@res UhibreasS oft cadbdk iy Bgiganoi c

acid, 5, &ossessmg 1 to 4 carboxylic acid groups with optional functional groups (i.e.; phenyl,
amino, hydroxyl, alkyl, etc.) substituted along the carbon chain or on the aromatic ring(s)

such as propionic acid, hexanoic acid, octanoic acid, decanoic acid; C; to C; carboxylic

25  acids possessing 1 to 4 carboxylic acid groups wherein a hydroxyl group(s) is substituted
on carbon number(s) C, or above such as 4-hydroxyhexanoic acid, §,6-
dihydroxyhexanoic acid, 6-hydroxyhexanoic acid, 4-hydroxyoctanoic acid, S5-
hydroxyoctanoic acid, 6-hydroxyoctanoic acid, 6,7,8-trihydroxyoctanoic acid, 8-
hydroxyoctanoic acid, 4-hydroxydecanoic acid, S5-hydroxydecanoic acid, 6-

30 hydroxydecanoic acid, 7-hydroxydecanocic acid, 8-hydroxydecanoic acid, 9-
hydroxydecanoic acid, 10-hydroxydecanocic acid, 4-hydroxydodecanoic acid, S5-
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;
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di hydr oxyhexanoi ¢ aci d, 6-hydroxyhexanoi c acid, 4-hydroxyoctanoic acid, 5-
hydr oxyoct anoi ¢ aci d, 6-hydroxyoctanoic acid, 6,7,8-trihydroxyoctanoic
acid, 8- hywoewporst anoic acid, 4-hydroxydecanoi c acid, S-payaisgpRés®canoi c
acid, 6 30 hydroxydecanoi c acid, 7-hydroxydecanoic acid, 8-hydroxydecanoic
acid, 9- hydroxydecanoi c acid, 10-hydroxydecanoic acid, 4-hydroxydodecanoic
aci d, 5- hydroxydodecanoi c acid, 6-hydroxydodecanoi c aci d,

11- hydr oxydodecanoi c aci d, and 12-hydroxydodecanoi ¢_aci d, benzoic acid;
pht hal i c mglaicjacidcfoli agidy peejir jacidy gthylenedipmmipetetigeetic acidiglypolis aeii andici d;

succi ni ¢ nigtogds thigkastari ¢ aci d; adi pic acid; sebacic acid; 16 WO 01/29315
PCT/ US0O0/ 28919 nialeic acid; folic acid; acetic acid; )

et hyl enedi ani fis¢ eptionalk etganic aciddgomyirigesofroro aboutdd.1%ntd 80% »of ike antivirel eof . The
opti onal ' ' QRBEda 9 ey : jviral
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conpoRi t M§5HehhyAnd mee; preferably, fom, gbgut,p%¢ to 2056 © FE‘%H?%‘@%@‘B%SN?" % of the
anti vi r aweighttposi tion by weight. b. Optional Metal Salts Metal salts may
al so be used as_an optional conponent of the antiviral agent of the

pr eséent Dnﬁ@ﬁﬂﬁéhﬁﬁégﬂﬁhble metal salts include those disclosed in U S.
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20 Cu, Fer, La®Bic &niCidyah, dhs Nhe€eoTl, Phbael pambinations thergoft hEveametnate sal ts
i ncl ude, .t ed | OgicC cept.abl e t al
chl at osPattpol el ot BB el of LSRR el ik xRl
sul f at e, AghZonBu,ecEs, CQyadl, d¥is,CodiTii &&.oCr, e, emd emtbpdtions theatofs, Mghtycer ol at e

compl ex. erp IR HRGa1 AR HRARRAIRIBE fonisNelcaRH 33| B/ daPLGRwaee! or at es,

20 Cu, Fe, and combinations thereof,

More particularly, the metal salts include, but are not limited to, dermatologically
acceptable metal chelates and salts like bishistidine complexes, bromides, chondroitin
sulfate, chromites, cyanides, dipiocolinates, ethylhexanoates, glycerolate complex,
methoxides, polyphosphonates, paraphenolsulfonates, perchlorates, phenolsulfonates,

25 selenides, stearates, thiocyanates, tripolyphosphates, tungstates, phosphates, carbonates,
para-aminobenzoate, paradimethylaminobenzoates, hydroxides, para-methoxycinnamate,
naphthenates, stearates, caprates, laurates, myristates, palmitates, oleates, picolinates,
pyrithiones, fluorides, aspartates, gluconates, iodides, oxides, nitrites, nitrates,
phosphates, pyrophosphates, sulfides, mercaptopyridine- oxides (e.g., zinc pyrithione),

30 nicotinates, and nicotinamides, hinokitiol, acetates, ascorbates, chlorides, benzoates,
citrates, fumarates, gluconates, glutarates, lactates, malates, malonates, salicylates,

succinates, sulfates, undecylates, and combinations thereof.
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25 sel eni des, stearates, thiocyanates, tripol yphosphates, tungstates,
phosphat es, carbonates, para-am nobenzoate, paradi nethyl am nobenzoates,
hydr oxi deswo pewgesnet hoxyci nnamat e, napht henat es, st ear gicqassogfpioat €s,

| aurates, nyristates, palmtates, ol eates, picolinates, pyrithiones,
fluorides, aspartates, gluconates, iodides, oxides, nitrites, nitrates,
phosphat es, pyrophosphates, sulfides, nercaptopyridine- oxi des (e.g., zinc

pyrithione), ni cot.i nat es, an ni.coti na hi nokitiol, acetat es
ascor bat es, cHY B B‘@&,’%@n‘i@aﬁ‘  salf; 't’rFaieggtesf from the cBroup, | CORSiFHRE QL
gl ut ar at eghosphacssatabonates) pdrﬁ‘»&mxﬂﬁi&ér&ﬁﬁ& LSparadimbih§MnfioBEnzoafes! CHIdRAIRS,
sul f at es, unde%l ates, and c r@mnat I ons thereo 17 01/°2 315

PCTI USOQ BPstyTsthoxysinnamate; o n. Ao FIRATAIPS: s APPRICSy olaUEAtESe t BYTSIEEH t he
group Corﬁalhﬁitateg dMatd3)) prEDlHM RS yﬁﬁ!dh@@aﬂlﬁﬁdedoadsﬁmﬁfésngm&ﬁ%t fodides,
par adlﬁge am npobenzoat es, rlngmx' des, ara nmet hoxyC| nnaj nat e,

S DyrPplghzheles

napht S, QifTiies, Byteates, phosp , Sulfides.opercaptopyridinenpxideses
ol eat es, (i §° o,iuw gmm@y hidofhA6e $nd fn‘ndb%éxﬁ'ﬁés Iﬁm&l ai&&tesg bitoraRkes.
i odi des, oxid nitrites, nitrates, phosphat es, pyrophosphat es,

sul fi des, hmdé%tpf’%ﬂ???tﬁl Filrategy ifigrarates, egblconaianoghﬁytrate@mlmys; meletss, nat es,

and ni COtrhil&EHt&e&llcflhtGQ Isidcirtes, ﬁﬁ@&éituﬁ& RRE Ahdediiination M lHfbfies, benzoates,
citrates, fumarates, gluconates, | Ut ar ag, | actates, mml ates, nmal onates,

salicyl ates, &SYERmMPRe Brcferably.rihe aetal splthoary |5919@sd fam @emwpaqqnama ofer eof .

Even 00T eniFgéer agiattateé hghfas s, Sfldides, ardxides) Ghikfed, T ek hgph%
consi sting of fluori aspartat es, gl uconat es, iodd oxXl d’es

nitrites PYFHPPP%‘E@S’ %H&ﬁh’&t’fé@t@ww&p 9Bisieh 488 s zing yrifhieng), nicotinates,

ner capt oAl HicBEnanfddsd MindiGtid]; rac&htas Bygo}ﬁamso%)ondgﬁ CBE%ZBQtE§S c1traé9d
ni cot i nam des, hi noki kiti ol , acetates, ascorbates or | benzoat es,

ci trat es,fumpraies, gluganates, glutsrmiese dactajes, maglatese gnalongeasa salisylates] sucsinatesml onat es,
sal i cyl atsﬁ&'atessuﬁd‘dc?lﬁie@?andc&HinBéHu%the%@eCW ates, and conbi nations thereof.
15 Even nore preferably, the netal salts and corrpl exes are: acetates,
ascorlBat es, £ Mogre Brefasehly.othie aactal csalts a@<b§°mplemrﬁ9e@=etagqmwnd:@@s,
gl ut arat Q:ﬁlonldé’&t Bén@SatesBEiRAES  funBAted) 2 ReonakR! 'g%ﬂn%fe?s la @?ﬁx

efa , the netal

sul f at es, undecyl ates, and conbi nati ons t hereof. Most pr
salts ar dnal@atssishcylstessucsmalgs sulates, Hadesylnies, apd cembtpetnonsphmfat e, L FER

pi dol at e, CUpWéﬁpﬁﬁlrgb?)t Qhe ﬁb‘tﬁf kaffts SH Je?ctcﬁ:d b E}Qﬁo@é&ﬁfsgfﬁ ?

chl ori de, cuprous | ori de, cuprlc chlorid r ous

sul fate, Péﬁ?éﬁt% %aﬂomrs CHpfaYSHiT atewwneﬁvlf%fﬁgoqs.cmonéa fwctchmdy
bel i @ged chfiats éHIbﬂdéeclﬁ:HErEBlShHé %}ﬁouggulme ferRE @xﬁﬁa‘?é ahd (ﬁ'ﬁlflh&ﬂ)ns ko,

pyroglutamc acid and metal _sait conplex to forma netal-acid conplex
whi ch has bee®ihgnhbeirg, limitsd |béléh%9%y1hé? believed thatnie dheaeampositione of theal

anti - vi r gleserfihi a6, the pyroglutamic acid and metal salt complex to form a metal-acid

ferrlc

complex which has been found to provide a synefgistic immediate and residual anti-viral
efficacy.

25 In the compositions of the present invention, the optional metal salt is present in
amount such that the final metal ion preferably comprises from about 0.001% to about
20%, by weight of the composition, more preferably, from about 0.01% to about 10%,

and even more preferably from about 0.05% to about 5%.

Alternatively, the pyroglutamic acid and metal salt may be complexed prior to
30 making the compositions of the present invention thereby forming a pyroglutamic acid-
metal complex. In this instance, the complex is present in an amount of from about
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25 In the conpositions of the present invention, the optional netal salt is
present in anount such that the final nmetal ion preferably conprises from
about 0. 00MWobmeaisout 20% by weight of the conpositi onpciRiseueesf erably,
fromabout 0.01 %to about 10% and even nore preferably from about 0.05%
to about 5% Alternatively, the pyroglutamc acid and netal salt nmay be
conpl exed prior to 30 naking the conpositions of the present invention
thereby formng a pyroglutamc acid- metal conplex. In this instance, the
conpl ex i s0~?91<i¥3 torabopt20%h, byriaight obthe comnesitingy, end preferablyfigm gbm 0.01% to

PCT/ US00/ 2883t 0%). Apicteried ndial ¢hlt d@oppebyulfdd. ght of the conposition, and
preferably fromabout 0.01%to about 10% A preferred netal salt is copper

sul fate. R. Shpfat@ant(Ant (s) The antiviral conposition of the present
invention may al so include an optional 5 surfactant. Wile not wishing to
be Iinited by tihe@ntjviralicomposition; efithe) present inveatigfpmey alsp includerancentienalcan ai d
i n sol @i Isu#fadtgntt he [ ipid shell |layer of the envel oped class of viruses.
This solubilization of the lipid shell enhances the ability of the
antiviral aci dWhils petnwishingeto bstliited cby theowy, gt risibeligved dhat theaaptionalte it .
10 Sui tab'sﬁrf'&dthérft%ﬁx_ﬁ aidtin sb%ili_é?@ thd! fipid'sBell Qyer {(:ﬂ"ﬁx& ‘éﬂve‘lEd})eﬂQ{HsPBf ?ms%@% ! glm ¢,
ani oni c, ) [i Wi i oni ¢ sur S. . s of suitable
noni oni ¢ Sjﬁyr?sgg\{tbglmaébq %ﬁﬁﬁ@dﬁﬁ{?&mﬁ% °a ﬁ&‘g{gh‘? %}‘UVH%}\FGF%P%IHHQWCCWN s
havi ng an iktoBheofirugistruetug and deiotivateditt he fol l owing fornmula: 15 RO
[ (CH O"] H X .wherein R= -. . C50 and, may be either branched, .
uns aﬁ]ﬁat ed, ofudahle P‘ﬁ%’éﬂ‘msz‘f)g?z'}@l Butsgye yaot I‘H&?‘éﬁl 4 SANIORIE, FAMONICH  ATHGTHG,| A
sui t abl e aipbatgtigtaed zwitedt surfacfaotsy oxypr opyl ene (5) pol yoxyet hyl ene (20)
cetyl ether conmmercially avail abl e as PROCETYL AWS nmanufactured by Croda
| ncor por at ed ofExmgplss pﬁ)a/tﬁyt,abheﬂf’@@fﬂ%e?#fa%ﬂ% pelade rug parg | Resxlimited dtoal cohol
is a Cl2 taikokilatef @lcyhdliihasiigpdnciL B bEabdat 8 to0mnd ti falléwing Yaitduld| € as Tonmadol
25-12 from Tomah Products | ncorporated of Reserve, Louisiana or as Neodol
25-12 from Shell Chem cals of Houston, Texas (condensation product of
C12-Ckg linear alcohols with an avgigpgenei,eheut 12 noles of ethylene
oxi de) . ' '

1

X

wherein R= C; - Cso and may be either branched,_ unsaturated, or saturated
20 n=10-40
X = hydrogen, methyl, or ethyl
A suitable alkoxylated alcohol is polyoxypropylene (5) polyoxyethylene (20)
cetyl ether commercially available as PROCETYL AWS manufactured by Croda
Incorporated of Parsippany, New Jersey.

25 A preferred alkoxylated alcohol is a Cj; to Cjs polyethoxylated alcohol
commercially available as Tomadol 25-12 from Tomah Products Incorporated of Reserve,
Louisiana or as Neodo! 25-12 from Shell Chemicals of Houston, Texas (condensation
product of C12-Cjy 5 linear alcohols with an average of about 12 moles of ethylene oxide).

Other suitable ethoxylated alcohols include TERGITOL 15-8-9 (the condensation
30 product of C11-Cjs5 linear alcohols with an average of about 9 moles of ethylene oxide),

marketed by Union Carbide Corporation of Danbury, Connecticut; and NEODOL 23-
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O her suitabl e ethoxylated al cohols include TERG TOL 15-S-9 (the
condensation 30 product of C 11 -C 15 linear alcohols with an average of
about 9 ndve@81/29815et hyl ene oxide), rmarketed by Uni on CarRaTamso@zssyor ati on of
Danbury, Connecticut; and NEODOL 23- 19 WD 01/29315 PCT/ US00/ 28919 6.5T
(condensation product of Cl12-C13 linear alcohols with an average of about
6.5 noles of ethylene oxide that has been distilled (topped) to renove

certain i r r rketed by
aSF Gor poar CRdEteiof Afoadk( B CrifEay dekt BinolloWly B ARk B8 3ol o8
condens at tr@.lbs 1} e@lyrzhe elidethbtlits Séernailﬂillbd @bpied) fo rah6v Raitiilnpuritiesy g age of
about 27 noles_of_e ne oxi de). anpl es of et hox¥l at ed _al cohol
surfact antie & {3|b¥aé‘§ﬂﬁvle|s qngﬂm gﬁé‘%ﬁgl“mrﬁﬂe? wnt Ohge, N§W ni ngt on,
Del awar e. jeb§s qudined PUERATAC 2238 (@ fcoRitndation Urbdifet dNtaS cg@ CLtrarigﬁé YRR

t hereof, such as BRIJ 76 (i.e., Steareth-10) 'and BRI J

Cet et hS 10}alcolicd withfasaveraget aflabeut 2@ miodesiof ethylenaoxide)t s for use | n the pr esent
i nvention include alkylglycosides; alkylglycoside ethers as described in
U. S. Pat ent NoOthér @xample® of i ethwpldtedt acolwh uidfactatts ate supplibéiriyh Iiperibd 77;

al kyl pol 'y P vali | abl rom
Lonza | nca&?@al rrﬁﬁan&ns(&%fs‘ger ng/on %ﬁsﬁﬁég@‘g ttgg C?ms)r?g-]fmj
and/ or t r surfestasis and fmigthpesGh@edfasich BRI 7I66(vc ngtmﬂab(l)raangeBRlégﬁGe(eepf 15

et hoxyl at gg@t%from about 2 to about 20, preferably from about 2 to about
such EN 60 (sorbitan esters of stearic acid having an average

deir 3g00! et hosipl o om0 ora0hors HEGHL 20 S U2 B3 Bl 27

acid having an average e EN 61
('sor bi t analkyiglycesidss; @lk)dalorcmd;cnthtrsﬁmqsglmd in VB Papat gl 1389,dssfuedy| at i on

Phvent 1 ontt sl QA MG RS 38772 Ul BB RAS BB shll anicORRERSE P P2 o
acid mar ké@Q@MS;wVEI}Qb&:frbmdLlsnmﬂes- off Rair L@Wn)/\ékw mew stboxylaledvsombitarey. Sti | |
ot her typﬁl&lac?f dPULABY G SUEL G ?"5 %gfgff] 825&1& dgL\Ergg %Eel Vel ge:E{féfé LlPn,

I ncl ude | tone copol yners su ma ric of
Fai r f 18| deth&amatief of Goin abodb2 Doliabaup 26, ﬁbfdrdb%nﬁ'oﬁl%@hﬂm Sbdub ¢b,Usleh @ener al

El ectric' a copol yner qf a,polydi net hyl si | oxane and. a

ol yoxyal RYEENGO8 [ttt aferstalisads oha Bavie o ovabeeideseee of eraimyleiign et

DOL yet her aspapaby newEENTw (Sfbit@néders WITlagicBéid ARVRE] &ﬁ%vérﬁ@ﬁd@é@@élgafo 01%to
E-rgs/?[ 01;” L\P %P%%ﬁa;p\c/nlfl ;og" rﬁbaco OSIdtZJJ)?I%t!}R\y GYVE(S(%Eltan Qstgrg %rfas%)elalyxc 0ac1d ?u;[v?ngSa/qu and

average degree of ethoxylation of about 4).

20 Another type of suitable surfactant for use in the present invention includes
AEROSOL OT, a dioctyl ester of sodium sulfosuccinic acid marketed by Cytec Industries
Inc. of West Paterson, New Jersey.

Still other types of suitable surfactants for use in the present invention, include

silicone copolymers such as those made by General Electric of Fairfield, Connecticut.

25  Suitable silicone copolymers include General Electric’s SF 1188 (a copolymer of a

polydimethylsiloxane and a polyoxyalkylene ether) and General Electric’s SF 1228 (a
silicone polyether copolymer). |

The optional surfactant comprises from about 0.01% to 10% of the antiviral
composition by weight, preferably 0.1% to 5%, and most preferably from about 0.2% to
30 2%.
20



30 2% 20 WO 01/29315 PCTI USOQ 28919 O her Optional Conponents of the
Antiviral Tissue Misture Barrier: The antiviral tissue nmay optionally.

i ncl ude oneéW@PI2Mt5%e noisture barriers. The 5 optional mecTUSKRR2SMArrier may
be joined, connected to, placed on, or inpregnated into the fibrous ply.
The antiviral conposition may optionally be applied to the noisture
barrier. Preferred noisture barriers and a nethod for making noisture
barriers suitable for use with the present invention are.disclosed in
commonly assigned U.S. Patent No. 5,968,853 issued to Kelly et al. on

Cct ober @er%ﬂ%a]é{,%méﬁgbﬁhe @ﬁvi&@/r#g‘g 828 filed 10 July 22, 1998, and
U S SerTa : ) e pr 1 , 1999, the disclosures of which
ar e i ncovipistugd Batriserei n by reference. Suitable noisture barriers are al so

disclosed in Great Britain 1,599,875 published in the name of Sweens et
al . on Cct obdheantitied YissueomazromibnaABs@cludd birs brestorermoiswrabardersofThENdr es on

sotaq (pHcimd miokseNE Bk Bap 8 o2i%ochlydt 8 el oy Bptnate Bio B Ve
name of fﬁ%‘l’—‘ﬁ %nﬁ’ceat“g‘o'liir?l CB’HP‘?AQ\B\?EW%"’P@?“*&X%‘?Pp]i\ﬂ%)t‘béFGH’é%@e B5*F-shed in the
nane of Hsu : . . ' din the
name of McCu ?%f?]‘Jg’, d@ﬁsﬁ%% %d%g%og&?%gﬁénﬁeﬁgg%%%#ﬁ?ﬁg fibrous
plies wiush voHeths prescat mygation, arg; disclaserd iy commgnlyrassigned b8 Rateny No.er s

I ncl ude 3,968,858 dssned td Ketily etcalt 6n Ottpbdrorli1 92p, LS.NSeatal MWos 09/03®8LS filedconmonl y

5 add 230, 2 1598000 8P serich o o) a7 I Ab Vel BB IBIRIE STy 1o

Al | en orhidhre ipsemortedherein byreferencegs 475 i ssued to McNeil on March 15,

1994; the disclosure. of ., which are i.ncorporated, herej reference. 25
vater Sor ubl Suks s woBb€ feeUish SRR GIt niER sl bRIERCE °
i nvent i dhthemamg|of Swepns; &b ghlon Octaber LdO8hand BP §144658 published imibg memeer . A

sui t abl @fBAdres orsRingb] ®86i | m carrier for this purpose is disclosed in U S.
Serial No. 09/342,777 filed on June 29, 1999 the disclosure of which is
i ncdbpor at edMwistwre batyiers asé else diselosedling UtS. 6,954,922 isshedlstacGanflettehal. pnesent

i nvent i @iy, 200b; WO WA 30N plukdRedan tHl dafiR-of MidFaARtd et lal. 3h NovemB&sg,t i on of
the pregep wB'GlbsdR piBnel s Bt b 196 riiad §SRONEMc" PO

2,239,927 published in the name of McCuliough on January 1, 1999

Suitable methods for joining fibrous plies with one another and/or with one or

20 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;

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.

25  Water Soluble Film Carrier:

The antiviral composition of the present invention may also optionally include a
water soluble film carrier. A suitable water soluble film carrier for this purpose is
disclosed in U.S. Serial No. 09/342,777 filed on June 29, 1999 the disclosure of which is
incorporated herein by reference.

30 Lotion:

The tissue of the present invention may optionally include a lotion. The antiviral
composition of the present invention may optionally be included as a component of the

21



21 WO QU29315 PCTI USQO 28919 optional lotion. If the antiviral conposition
I's included as a conponent of the lotion, the antiviral conposition
conpri ses MOMH28But 0. 05% to 80% of the lotion by wei ghPcTUustozBE®abl y from
0.5%to 70% of the lotion by weight, and nore preferably from5%to 60% of
the lotion by weight. If the antiviral conposition is included as a
conponent of 5 the lotion, pyrrolidone carboxylic acid conprises from about

0.05%to 0 : v fsal osi tion _contained in e l.otion by

wet gt o BeE bl e AR BOIRGRS iichlhcl A7 SoEnend b Mot oBF Y

cont ai ned2itiyireh eompesition epmpxisesyfrom aheyt 9P pr 80%r efbthe lofiewm by aweight, 5% t o
70%; OL | t hpreendbly iffon 0.5% BT bOMe Q&iﬁf&l%gn@ﬁgiﬁﬂgﬁd‘%o}eoﬁr%ﬁﬁgﬁyﬂﬁﬁi5%?%0 1%‘7“ i 283
Sul tapl e . | SCL.OS I n .o. .. kAl e S. . ,

i ssued_t og%fgqﬂeetslog{ﬁ?g%%@{)teg%bee tyira 1@7@?“&?’&@1’,“%&‘%‘1%?LF@H“’PBE%"Fen on
Novenber e lotiggpymplidae Gstoxylic acid compriassafomoaboripf05%2®, 108%f the 525, 345

i ssued tomifmrale&ongsosa;bn cBtained! RPtht Yotioch R werght! bor&ily 'fonh! 86but @ 508 1d1er et
ed to Klofta et a on Novenber 3,

al . on Fepruary 10.. 1998: 5,830,487 iSS . on

1998: andp@g§f¥}§eﬁt’§1r§llﬁ8?np6§??fhﬁ°,“§agfdf‘fll ofign by, weight, and gpost preterahl¥ | osur es

of whi ch fiem abont §Ppter /et themtivirallvpmpesitiorecomeinetiin Bredétemrtgydvdighti ons

suitable for this pur_?ag,se are disclosed in U.S. Patent Nos.: 5,059, 282

i ssued to Anpdretieps syitaple fog thisypumose apepdiselosd: indJ.B6 RatomtoNps; s thd 42,167

Ar npulBKki issued taDake et Move Stember,5, 1978 4,481 285 ifdai foSAllator Novuiiber BKi  On

January 3 1 1 | o | . 4, .1995;
1984199 0515i\sfié8 :ozﬂafbtaéh;@f&g%l ﬁSep ééégés%xsf@gggwah% étal

5,814, 188.71 ssued .t o on e ) s osures
of which %‘P%ii’ 3?#)%716\{3%8 15wEd [0 Wtner el aly earkebruap 14, d09% 58395487 dssmedt for use
with the priiegatet alnwsNdvembers;| 1908 d|V.Si Beriad M. 09521231 GlddMsrch Tigpes of
pol ysi | 0Xpia8. HBhREbErSs ARG M RiblbRRlEred Py HRged D the present |nvention
I ncl ude polyneric, oligoneric, copolyneric, NG Other mul ti pl e- nononeric
si OX‘EBIS et @rifaired l%tioﬁs suﬁmhwmisnmrbb& 4r8 T dRRREY Hh Imsaﬁﬁeﬁpﬁoéi li cone
are used § My . clude . su 0 ric,
ol i goner igd, éggg%%@?’l %}ﬁglﬁ%éo%ﬁg)rénﬁﬁ?ﬁeﬁllzg-fg#ﬁ’n%ig”?g‘ﬁ‘\cg%%%@ﬁbri al s.
Addi t i onat|a), on NovembersiT,0l393e S38A,682 issucthde Ampulskijaghianuatyadh, 195pr anched
chai n or 3386204 issyed foCAMpilsld ol Februlliycl4g 9936l 5 80k Y88 150876 VIsRbREI 41l on | NCl ude
(195¢_ N2 SeBnfBPATTEE ofd didfR0Rs SRR Bl inlolSorksll hh DY rSfeREE VT 30 R

20 Lotions preferred for use with the present invention include polysiloxane based

lotions.

Types of polysiloxane materials which are suitable for use in the present invention
include polymeric, oligomeric, copolymeric, and other multiple-monomeric siloxane
materials. - As used herein, the term polysiloxane and silicone are used interchangeably.

25  They shall include all of such polymeric, oligomeric, copolymeric and other multiple-
monomeric siloxane materials. Additionally, the polysiloxane can be either a straight
chain, a branched chain or have a cyclic structure.

Preferred polysiloxane materials include those having monomeric siloxane units of

the following structure:
30
R;
|
@a - Si-0 -
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22 WO 01/29315 PCTI USOO 28919 R2 wherein, R and R2 for each sil oxane
nononeric unit can independently be any al kyl, aryl, alkenyl, alkaryl,
aral kyl, cy0aapR§l , hal ogenat ed hydrocarbon, or other rporrosdonssiey of
such radi cals can be substituted or unsubstituted. RI and R2 radicals of
any particular 5 nmononeric unit may differ fromthe correspondi ng
functionalities of the next adjoining nononeric unit. Additionally, the
radical s can be either a straight chain, a branched chain, or have a
cyclic structure.®@he radicals Rl and R2 can, additionally and

I ndepende, - r | b€ f ' 4 11e Ben@%’ limted
to sil oxaﬂfééé'f\'(ln’pgr?g‘? thxfgﬁgdsc,h sﬁ%ﬁgg{rﬂ&&&%ﬂgl lg%déls.ﬁld%g ra ibgg# g aaﬁ;}’and R2
can al so argl)tlkenylmlkaryf aralkylacycidalkyt fhalogepated hryfinonarbon, ioo nther taiiesl. iAnyl udi ng,
for f ex a”gbﬁuflﬁfaﬂlfbbb lcan Bﬁdbﬁ'iwﬂgﬂ or ﬂ:ﬁsiuﬁstihtlﬂéﬂ:i hlﬁ TanideR § tﬂdf.bhls;lﬁ ah}l' particular I
Preferyed polysjiloxanes_include straight chaln, organopal ysil oxane materials
of the HPIEIGENJIIAR giftex S?Wﬁb%l.wqesg%fﬂﬁﬁw%ﬂ&es of fae next sfioigg. g . O
---Si - O -mondtteriOunit- -Si - RS | | R3 Rg a RI0 b R6 20 wherein each Rl

1
- R9 radical ti&ﬁ&ﬂ?ﬂﬂé‘ﬁﬁﬁ%lk% améﬁm Ebi A UBRhEd U8t ofhdika OF  ary!
radi cal , an | 1 fd -Gl vy s > adl .
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bet ween aboutPréfiredpalysiloraties idluderstraight ¢haint drgatiopollysiloxasd matesials efithedi nent ,

Rl - RO QHRE: and RIOis a substituted or unsubstituted al kyl,
aryl, ora{gﬁﬂvgﬁggyﬁg]efggp. %{Jch materi al shall be generally described herein

as pol ydi net hyl si | oxane which has a particular functionality as nay be 30
apprdpﬁli ate in tHRt pd1icul aRocase. Raxenpl ary pol ydi net hyl si | oxanes

i nclude, for exaqrpl e, Ipol ydi net hyl s% oxane, pol ydi net hyl sil oxane havi ng an
al kyl hydpocaybon. Rl O rdi cal g;a0d_pad:yqi_net hyl si | oxane having one or nore
am no, cgrﬁgof(ﬁﬁ, l;adrosiy , et hSel?(? po lye her, al dehyde, ketone, am de,
ester, thiol and/ ¢r othher RI O functiohalities including

R3 Rg a Rjp b Rg |
20  wherein each R - Rg radical can independently be any Cj - C1g unsubstituted alkyl or
aryl radical, and R is any substituted C} - Cjq alkyl or aryl radical. Preferably each R}
- Rg radical is independently any C; - C4 unsubstituted alkyl group. Those skilled in the
art will recognize that technically there is no difference whether, for example, Rg or Ry
is the substituted radical. Preferably the mole ratio of b to (a + b)' is between 0 and about
25  20%, more preferably between 0 and about 10%, and most preferably between about 1%
and about 5%.

In one particularly preferred embodiment, R} - Rg are methyl groups and Ry is a
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

30 appropriate in that particular case. Exemplary polydimethylsiloxanes include, for
example, polydimethylsiloxane, polydimethylsiloxane having an alkyl hydrocarbon Rig

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

alkyl and alkenyl analogues of such functionalities. For example, an amino functional
35 alkyl group as Rjg could be an amino-functional or an aminoalkylfunctional
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al kyl and al kenyl anal ogues of such functionalities. For exanple, an am no
functional 35 alkyl group as R10 could be an am no-functional or an

am noal kyW@f¥a%B¥nal 23 WO 01/29315 PCT/ US00/ 28919 polREIVUSEw28919si | oxane.
The exenplary listing of these functional- polydinethylsiloxanes is not
meant to thereby exclude others not specifically listed. A preferred

pol ydi met hyl si |l oxane is CM 849 avai l abI e fromGeneral Electric of

Fairfield, cut . \/sco oxane r this
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paper wbblowBy "non-unifornt is meant that the ampunt, pattern of
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For exanmpl.e E _port sue paper We can have
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that do 001%@\aboatd0% by weighDof thé tissib péyer avebTPreferablythe -lotiunfio epplrdpl | cat i on

|'s whereg 5}%@% UP 3t diGhi . RG Qb a§ﬁ ng &%g{;ﬁtm{]éﬂ&uﬁgpeﬁ%%&er I ng

conposi tions of various. fornulations ure or
al t er nat PRFéFPlyfameb %trﬂes'éé‘h@@uw Bl h° ewebi on at all as taught by

co |y assigne 1,423 1ssu n_on Novenber 6,
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can vary over the surface of the paper. For example, some portions of the surface of the

tissue paper web can have greater or lesser amounts of lotion, including portions of the
surface that do not have any lotion on it.

25 An example of non-uniform application is where the tissue structure contains
differing amounts and differing compositions of various formulations throughout its
structure or alternatively where some zones may contain no lotion at all as taught by
commonly assigned U.S. Patent Nos. 4,481,423 issued to Allen on November 6, 1984 and
5,814,188 issued to Vinson et al. on September 29, 1998 the disclosures of which are

30 incorporated herein by reference.

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. Or in a
three ply paper structure, the inside ply might contain the lotion while the user side of the

35  two outside plies contains a skin lotion having an antiviral composition.
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paper struovgegzestsi |l e an antiviral composition is appli ggyphfdedasiet WO 1 nNner
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t
50506, Sadhe FSUE Rt o ke P & AR D1 g ereioun? EPA, cq
herein bysmaﬂﬁeﬁ@nhﬂépaﬁfﬁpmmm}l% Ti ssue Paper Wth Corrp05|t|ons of the
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pres i nventi on, 1% tio fithy prgsent BYFRIOn Ry PeapRlietio 186 HSYR RAPF BY i o
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coating methods. Gravure coating and extrusion coating methods are preferred such as

those taught by U.S. Patent No. 5,246,546, issued to Ampulski on September 21, 1996

and incorporated herein by reference.

u.)

25 Treating Tissue | Paper With Compositions of the Present Invention

In preparing virucidal tissue products according to the present invention, the

antiviral composition and the optional lotion (whether the optional lotion includes or
does not include an antiviral composition) may be applied to at least one surface of a
tissue paper web. They may be applied uniformly or discretely to the tissue paper web.

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

The antiviral composition and the optional lotion may be applied in a continuous
pattern or discontinuous pattern. Suitable application methods include those disclosed in
25
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pyrrol i desfesensgr boxyl ic acid applied to the tissue is fromabout 0.05%to
50%n$ wei ght, _ preferably about 0.1%¢to 25% by weight, and nore preferably
fronfhbout 0. 258 §mpHBE OF° aRtivital (femposifien 49r deflongfcoplaining ram agbivirgdsi ti on on

t he papecompsitiohethatpisi appliedi to rthotidese is based upon the amount of pyrrolidone
carboxylic acid which is added to the tissue on a dry weight basis. The amount of
pyrrolidone carboxylic acid applied to the tissue is from about 0.05% to 50% by weight,
preferably about 0.1% to 25% by weight, and more preferably from about 0.2% to 15%

25 by weight. The amount of antiviral composition on the paper must be optimized in order
to achieve effective inactivation of the virus. The pH of the antiviral tissue paper is about
6 or less, preferably less than about 4.5, and most preferably less than about 3. |

YVirucidal Assay Procedure
30 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
funnel filtration device. The tissue is exposed to the virus for one minute. Immediately
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to achieve effective inactivation of the virus. The pH of the antiviral

ti ssue paper is about 6 or less, preferably |less than about 4.5, and nost -
pr ef er abl y weex29stsan about 3. Virucidal Assay Procedure pd@9ukisaisseOl
SUMVARY A suspension of high titre Rhinovirus type 14 (hereinafter referred
to as "RV-14") is inoculated on a disc of tissue paper which has been
previously placed in a Buchner funnel filtration device. The tissue is
exposed to the virus for one mnute. Imediately 26 WD 01/ 29315 .
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in par&l | el. AThfaPRIaPriat: Hpls coRtials, sytotopisity Fensiels, shdsutralization eaplielfat ed and
conpar ed tafe débdyed i palallel. SAhlﬁEraBprdp&nés&ﬂ'ﬂIHtism prdsdm:i drel evdluztt@randet erm ned.
CULTURE I\/A &Qa \/ | ra| n 1059 is

obt ai ned % EM% rt?{izg%ﬁisypdq& u(gr]{(;l\‘4 [ on%t Rockville, ND
(catal ogue No. VR-284). The stock virus is prepared by coI I ecting the
supernatant culture fluid from 75% - 100% i nfected culture cells. The cells
are di srugiAdUREMATERIMIS i s renoved by 15 centrifugation. The supernat ant
I's removed and may be stored at < -70 degrees centigrade until use. The
super At aftockdimsaned (|f frozen) and centrifuged at 100,000 RPM for 30 -
60 m nutes at 0Xi ee t d The s renoved and
the virus is r ’2‘8 Jyﬁ?a@dl@g%/f Z’ %ﬁﬁ%’fﬁ’f gﬁ’ 1 The virus
al i quot nﬁpllwosl(é'ﬂEG),rROCleliwl\@matalwemouNRrZS%w or if 20 processed on
the day of testin refrigerated un use in the assa ely prior
to testing, t'I:Ee%P%?Wl‘?ﬂ%pafeéidqylcpb?"é’&gwsfﬁerf‘mc '@'Fg “&F‘f‘ﬁ#?"ﬁ and

[ nocul at edoo% infecteld ayiurecetle Thedells st diseiptedemkd cell dabiris cerhovehbATCC cat al ogue

A gﬁﬁ%ﬂlﬁetﬁé Byl s Rk ald 9 bl bR 2670 degnre&r@enfugghé Cel |

el ls used Vi r uci CLi Vi
pr ocedur e UBHldsgy }P-Teﬁi‘aerc?%tﬁ?tés &f‘ﬂ%&g‘% teg f 800 qQIB&P 58). The
medi um us 60l mimuteprad apprbramiakelyHbdegrees cent:grade

The media is removed and the virus is re-suspended in E-MEM test medium
outlined below. The virus aliquot may be stored in liquid nitrogen until use or if
20 processed on the day of testing, refrigerated until use in the assay. Immediately prior to
testing, the stock virus is titered by 10-fold serial dilution and inoculated in quadruplicate .
into H1-HeLa cells (also from ATCC catalogue No. CRL-1958) to determine the input
virus titer used in the tests. :

Cell Cultures

25 The cells used to determine virucidal activity in this procedure are H1-HeLa cells
(also from ATCC Catalogue No. CRL-1958). The medium used to grow the H1-HeLa
cells is E-MEM supplemented with 10% FBS and 1% PSG. E-MEM is Minimum
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-

30 021); 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-
016).
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cells is E-MEM suppl enented with 10% FBS and 1% PSG. E-MEM is M ni num
Essential Medium (with Earle's salts, non-essential am no acids and w t hout
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obt ai ned (Gitco/BRIL éatald@e N 0378-016NC. Rockville, MD (G bco BRL catal ogue No.
10370-021); and PSGis penicillin-streptam ne-glutam ne obtained fromLife
Techrl® odglutianidediRockville, 15 MD (G bco BRL catal ogue No. 10378-016).
METHCD Preparation, of Tissue Product Sanples of the tissue product to be
tested are cutlhffliogemedia 55 RrMEM withal% diSG s E-MEM i Mininsym dissentiskue di scs
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cyt ot oxi r : u | not., contain
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ti ssde pMP(Gibeo BRAratalague do. 108988a6)ner Funnel Filtrati on Device 25 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 bott %THOD

Preparation of Tissue Product

Samples of the tissue product to be tested are cut into 56 + 0.5 mm circular discs.
20 The treated tissue discs containing antiviral compositions are utilized in the test and
cytotoxicity control parameters. Control tissue discs which do not contain antiviral
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 Filtration Device
25 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
portion of each of two Buchner funnels. These will be used for one test replicate and one
cytotoxicity control replicate. A disc of pre-weighed untreated tissue will be placed in
one 56 millimeter Buchner funnel (Model No. 60240, available from Coors of Golden,
30  Colorado) for use as the positive control.

Using sterile technique, a sterile test tube is inserted into a 250 milliliter filter
flask so that the top of the tube rests against the neck of the flask. A rubber stopper is
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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
unt reat ed twioosnmisv | | be placed in one 56 millineter BlraMiseo/sa9nel (Model
No. 60240, available from Coors of Golden, 30 Colorado) for use as the
positive control. Using sterile technique, a sterile test tube is inserted
into a 250 m'IIiIiter filter flask so that the top of the tube rests

agai nst the neck o flas e er,
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vacuum pufin ﬂﬁ: apneetetate the side armof the flask. Treatment Wth
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pi pett e aaliuotriselitivedad gorgupihpitisge fmﬂbﬁ mﬂ)lmmute@srwnetemeam adction is
apIO' ied fQL, ﬂxﬁm&ﬁf’cﬁl Rasivdied Borhi tBE tibste wvdéspeﬁlﬁgw niilliEdes 0O elukich mat agy
volume caug In thé ca ar ed virus
al i quot |‘?T”E H& Geater r?%‘HE ’t%d's&'fsmgl %ﬁqlbralge‘{]?l ?‘%eu E‘Lﬂ‘rﬁd@g‘ﬁ?l"iﬂ’g"%a vort ex
m xer, titaeuwen sippion.10-fol d seri al dllutlons (0.3 n1 +2.7nm EI ution nedi a)
and assayed for the presence of renoved f r,omt he
Buchrik f unnelThgigcuwm F‘H’&Pn\ﬁe?p@h‘ ﬁeﬁ?ﬁ‘?’@é&'ﬁ g'gl#l 5?% tﬁ {Qu

Control (ieleadetdnyevolimit caoght inktheadapijlaties ¢f306 Buvhoyen finnels s?hemollsqt@bkm%sl rus

sus pe”deda ot'%n '}@\fkswﬂﬂ' ﬁi’@&lfuﬁgn) Mﬂa?aukﬁf%ﬁﬁ&l Ak al%rféﬁ%nka dte&ﬂQﬁ'S ed

directly o the nter o) at ed contr C u5|ng.
a cal i brak fon e{@#f‘?sya‘}lt’%‘ﬁﬁ’? IT’esd’ Iaf' \?Esay?‘f)%(% %éﬁ%- Jetst i ssue
for ex act\ht;usoﬂ‘he (1é|s)1e isirernoved ditony the Buchewpfinad anda final Weight is rﬁ?ﬂ?@dat ely

collected fromthe tissue by dispensing 3 milliliters of E-MEMonto the
cent &0 regi on of the disc

Treatment of Virus Control {Positive Control

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

25  (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

using a calibrated pipette and immediately applying vacuum suction.

The vacuum suction is applied for 15 seconds while lightly rocking the flask to

30 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
products. The tissue is removed from the Buchner funnel and a final weight is recorded.
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using a calibrated pipette and i medi ately appl yi ng vacuum suction. The
vacuum suction is applied for 15 seconds while lightly rocking the flask to
30 rel easewaidypdspd une caught in the capillaries of the Blf%lt}ﬂ nel . The
collected virus aliquot is titered as descri bed above. e g@@&’!ge Vi rus
control titer will be used as a baseline to conpare the |og reduction of
each test paraneter follow ng exposure to the products. The tissue is
renoved fromthe Buchner funnel and a final weight is recorded. 29 WO

01/ 29315 Mufeetivip@esaliso | nfectivity Results Quantitation of the viral
activity of the various £iltrates and stock virus. is performed by,
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two in@culgtion.wells. ! k f tissue cu
i nf ect Pvi YHGeECts ity tt"d'l*ﬂé“ F?—fs"& % eof t‘t’%@"%‘?‘tﬂﬁ Wells. Thisqumbeyisof a
gi ven ti sslefnedr & theismeasultube inféotigitylidb§ecoreTICHY 5.0 IThe et ofr el wirutigm bet ween

t he comm@fﬁcg%, &fa hﬂ@n ik éﬁéﬂ{stthé’f‘ oy&ffférén% g!gqégégpke&u?@oqlé he TCl D50 of

the wuntreate éh VII’ L§ F etw% 8 derived
fromthe ' o§°’ﬂ'inf"i' ?%ﬁ'g We"es o] ﬁ@"“’rﬁ’a?ﬁi’éﬂe aWr‘h%lTWSOEPf theacy (in
percent):u(lt@eatedB}dnpde 100 V\here A = TCI D50 (units/m) fromthe untreated
ti ssue _sanple 15 = TG D50 (units/m) fromthe treated tissue sanple
Exanpll@ Etﬂl@f"idélnEffE@YAOf—a perBplgrings beriderid=fraw 2the rilags differedce ain gfef i cacy =
(106 - 10Z9llo%afg thardet = 99. 99% The procedure outlined above conforms to
standard m crobi ol ogi cal assay techniques and yields reliable and

reproduci bl e resul ts wi Vireidal Bffidacy(it pewenty=(A aBYAFI00 25 associated with
such bi ol ogi c experinments. EXAMPLES Table 1 bel ow indicates the

viruci dal effi T of VI ruci dal tissue nade according to the present

i nvention. Eac was . oro uced via slot extrusion of the 30
vi ruci dal COITpOS‘D%I or?0 gﬁﬁ[ %?t re trgat THES gy S4P Zei ngle ply of Puffs(r)
Advanegd EXtrap=TCIDs (umts/ml) from the treated tissue sample

Example Calculation:
20 A =10° units/ml
B = 107 units/ml
Viral efficacy = (106 - 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
25  associated with such biological experiments.

EXAMPLES

Table 1 below indicates the virucidal efficacy of virucidal tissue made according
to the present invention. Each of these samples was produced via slot extrusion of the
30  virucidal composition onto the fabric side of a single ply of Puffs® Advanced Extra
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30 WD 01/29315 PCTI US00128919 Strength tissue substrate. Each treated
substrate was then conbined into a 2-ply product wherein the fabric side °
of each treadmgenky was placed in a face-to-face rel ati opstrusooisssash one
anot her such that the untreated side of each ply was facing outwardly
(i.e.; wire side out). The virucidal efficacy of each tissue sanple was
then tested according to the 5 Virucidal Assay Procedure described above.
As used h

in "fabri i de)' f hat id f the ti heet which
was not | Sogteh Seie Syt Sapt Fe bl g o8 tnined At PR, Ao
used her eiwhetevi the felirgesideroffeashetraatediphpwas pldecdon atfhes-torfacamslatibusbip with ch was
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Geser bed ol ol FRUEGE clieRry BF Honl Syt Pt 31 Al BEIHe, SFOBE L8 ye
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commer ci akygy o Inds@lel sBech WRBh Wak BoCth cGABAGHAh the ksthminBid §lfabY ofHRE Pigler Pr oduct s

Cor poration qof Engl ewqod.C.iffs, New Jersey) w 15 distilled water via a
Shafc! i xBRCHE ALBROTEIR eI U6 B ot e ot e, 5w shect yhich WHh Ghiuce —a
70% by wetgitict s«ithlie foranofoua qurdase of By pamer mdclxine. Car boxyl i ¢ aci d. The pH of
the solution was then increased to 2.5 by addi ng 50% (wei ght/wei ght)

sodi um hydr oxi Breparationof e vigucida) epmnositiam pseddprieach gispe samplein Jadp 1ds ¢ he

st ai ni@ssdeskflbdd bekpl | cati on equi pnent. The sol ution was then further _
heated to 180 F (i.e.; 82 C) and 20 extruded onto the fabric side of a
single ply of Puffs(r) Advanced ExtTFissugSempi$tlh ti ssue substrate. The

addition rate Qf the yirucidal. coppositio s control |l ed to produce about
a 10% by wei gh ead'Hl‘ﬁﬁaloF"'BWBﬂ"Pi neSTEr gﬁrﬂm@]f’i Wag dnads B’N’“?‘?”sgsﬁfb. Ti ssue

Sanpl e 2 PHolidme? i(pyumilidede caorpyplid 8did norhmercitily seilabinfrbre UCIRaef Fraute,

accor di ngg@iphidg 52 Bemep PREAEY r@oﬁﬁﬁdnz 6f Enplewbbd® RSN erdey) Wogh onl Y
dlffeignce, S I n'the I for

; dd-an le Ti ssue le 2 reby the

Ui r uchial GRSt S8t bTeRy pragne i BERiod TG te L0 Bt
add- on of a p3% bly Iweiizht solutiomtyd Rqueious Byrialidone Garhoxylicaeid. 30 Ti ssue Sanple 3 The
vi ruci dal conposition for Tissue Sapple 3 s made . b ting distilled
‘water to 170 heRH gf the polution wag,theq fricpeaspd;te %W‘?ﬁ%@‘p ? 2‘”?’5@61’?‘%& r)
(pyrrol i dsdéum Bidriaddde sdlatchl to WG peS6d/a@iddhduced corrosion of the stainless steel _

application equipment. The solution was then further heated to 180 °F (i.e.; 82 ° C) and
20 extruded onto the fabric side of a single ply of Puffs® Advanced Extra Strength tissue

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

a 10% by weight add-on of pyrollidone carboxylic acid to dry tissue.

Tissue Sample 2

25 The virucidal composition for Tissue Sample 2 was made according to the same
procedure utilized for Tissue Sample 1. The only difference was in the add-on level for
Tissue Sample 2 whereby the virucidal composition was controlled to produce about a 5%
by weight add-on of pyrollidone carboxylic acid to dry tissue.

30 Tissue Sample 3

The virucidal composition for Tissue Sample 3 was made by heating distilled
water to 170 ° F (i.e.; 77 ° C) and thereafter combining in Pidolidone® (pyrrolidone
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carboxylic acid commercially available from UC B of France, distributed by
Barnet Products Corporation of Englewod Ciffs, New Jersey) and cupric
sul fate psv@elRIssate (Lot 4752 T05611 commerci al | y avaircaiseoissmm

Mal |'i nckrodt of Paris, Kentucky) with a shaft mxer to produce an aqueous
sol ution containing 50% by wei ght pyrollidone 5 carboxylic acid and 5% by
wei ght cupric sulfate. The pH of the solution vvas then increased to 2.5 hy

addi ng 50% i ght/ wei ght. i soI | p, prevent acid
i nduced Gﬁ%g’&!cg’ﬁ“{o@“?‘%&@ ﬁ?@!&ﬁgfg}ﬁ SE 'teg%eﬁ $t. The
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about 5a b&fbaxbdmamdcﬂndémywelgmwﬁmmlihm dry tissue. Tissue Sanple 4 15 The
vi ruci dal osition for Tissue Sanple 4 was nmade accordj ng to the sane
procedur e ut| o BH of the sqlutien wasshemingreased 112 5 by adding $9% (weight'weigh n t he
add-on Ieuaﬁmfhgamxﬂ'ibsau@orﬁamaipq)r&renmi@huudeaeormswnmfdﬁi staiflezxQtdel | ON was

control | g acﬁ%[,%g gm‘étsogmg %%emg}he%gtgi'sdﬁ fie: ;321 ggy tissue.

carboxyll on of, Cupric at'e’to

20 Ti ssuéx‘seﬂ‘?é petoshqf@bnw%@f acﬁenglwméguﬁs o‘hﬂwedﬁxgﬁééfwhﬁﬁ%% was made
accongi ngubisgate&@hé ﬁd@tloxﬁﬁt@(beﬂiérvﬁ'ubiﬁhﬂ doﬁ@dslﬁ@fwisj @auala‘aaarphﬁuae abbae only

di fferenc S vel Q he

Vi ruci daf’qgwﬁﬁ'os?l gﬁd'%gf@ﬂnélr Iﬁcarab of‘ %h pércz uce g‘g%ult 3&%@? é@g%’ygwel ght
add- on oﬁulfﬁ}?tﬁ’lqri’ﬂﬁﬂ‘ié carboxylic acid and about a 0.2% add-on of cupric
sulfate to dry tissue. Tissue Sanple 6 The virucidal conposition for Tissue
Sanmpl e 6 was nmade by heating distilled 30 water to 170 F (i.e.; 77 Q)

and thereafter conbining in sequen A dene(r) (pyrrolidone carboxylic
acid commercially available from Ugﬁgg)o%g@lance di stributed by Barnet

Produst s Cor pUrétiueiiaDéontpogitionee didshé Sirfiple heawis RAE fychrdiddotbOshimem hydr oxi de

32 VO OLBARLE, PRSI Eufies Bk Sl UGS whOindopa B TagRdo! 2512

(connerc? ava ongah ncor ora ed o eserve,
Loui si anZJsswd $qmpée 4 Whenebyihe gjrugidal ﬁp@éese@nawamwwled to produce about a 5%

by weight add-on of pyrollidone carboxylic acid and about a 0.5% add-on of cupric

sulfate to dry tissue.
20
Tissue Sample 5

The virucidal composition for Tissue Sample 5 was made according to the same
procedure utilized for Tissue Sample 3. The only difference was in the add-on level for
Tissue Sample 5 whereby the virucidal composition was controlled to produce about a 2%

25 by weight add-on of pyrollidone carboxylic acid and about a 0.2% add-on of cupric
sulfate to dry tissue.

Tissue Sample 6

The virucidal composition for Tissue Sample 6 was made by heating distilled
30 waterto 170 °F (i.e.; 77 ° C) and thereafter combining in sequence Pidolidone®
(pyrrolidone carboxylic acid commercially available from UCIB of France, distributed by
Bamet Products Corporation of Englewood Cliffs, New Jersey), 50% sodium hydroxide
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wei ght pyrollidone carboxylic acid and 0.5% by wei ght Tormadol 25-12
solution. The solution was then further heated to 180 F (i.e.; 82 C and’
extruded onwooirdesrs 5 fabric side of a single ply of Puffscriséypéaeced Extra
Strength tissue substrate. The addition rate of the virucidal conposition
was controlled to produce about a 10% by wei ght add-on of pyrollidone
carboxylic acid and about a 0.07% by wei ght add-on of Tonmadol 25-12 to dry

tissue. 1Q Ti Vi | co |t| ssye Sanmple 7
was made 8 Iﬂ'g%‘# %Q%?Fﬁnégt% léﬁ ‘%“T?ae ]IE @nble ‘tﬁ ag‘nd t hereaft er
conbi ni ng Pmdusb dueorpesated ofRaseiyerd opisiangwitty msbafl mmerctmpn@dm 8 Wby d

comer ci alyeyghy hﬂbﬁ@caﬁid%?]x%mo 5% 8P SRighfTsrhadoP24 -9 s&unoxBar net Products
Cor por ati on of Engl ewood iffs, New Jersey), cupric sulfate 15

pent ahydr at e ( Thersuhutinnaydsyhea\fauilica béated to AR m[:le. rSQRIG)dhd ettnidad bstp théent ucky) ,
50% s rﬂ%ﬁc%fhgﬁgfc?:’ig Ak u?fJ?Kﬁ{rﬂEEHE)E dﬁr? @9!’35 & Jppe(COmmercial Iy

avail a Ie r.Qm ts QOI’ orate eserv Loui s ana), and CM
849 (pol yafditenspteaf|the s a’e‘f?mng‘B?P éﬁ/‘f"i’?ﬂ'déﬁﬁ‘ to pradyes abopt %HVEBY evel of
42.5% co tha:ﬂi—dryof.wmlmahb earboxylic @id endibouta €.07%iby vedight add-6u ef d,

Connecti c xer to produce a 50% by wei ght 20 pyrrol I done
car boxyl i ?@;‘3&&%&?@"% t;ss‘ﬂ;'lf'ut cupric sulfate, 0.5% by wei ght Tormadol 25-

12, and 2.38% by wei ght poI ydi met hyl si | oxane enul sion (1% active silicone)

corrposition. The conposition was then further heated to 180 F (i.e.; 82

C) andOextruded onto the fabric si@esufSampkithgle ply of Puffs(r) Advanced

Extra Strength_ tissue substrate. Hlsda %addl lon rate of the virucidal

conposi tion wabhe Bimpeidal |compesition, for fissue, ¥35omae Ry Beating gapt ‘Hﬁd of

pyrol | i domatee ao bkyRy? Fc(izGi @] °aBpand shetédftoy cmabnghg mdsbquenoef Pidoljdone®

sul fat e, a 0.47%
ﬁ%‘dhdcﬂm%ﬁoé&ﬁ% | &Wgnééiﬁl)paﬂaﬁéblér ﬁgi% FCIB-of ceadi&gﬁ@ﬁ by

add-on of ~“active_sili‘cone on ti'ssue anpl e VI ruci dal

conposi ti Bamgety Praduets Comorsijon @ v%%gﬁmé gtl, 7Y bseb’}aec‘g’éﬁes“ Ocedur e
utili2ged iaﬂﬂah?jdmwecoﬁmmhelly? .avditableo ifiloyn Ma‘llﬁm:kmdcmfv\mns; Kenhekg)k 5086 | evel

f ?Ldu?esigﬁ B B e el Sl o
Byr ol | i dong™ ?"86 Xvn\g”afﬁatf %\gﬁ 5“‘5‘%‘ tﬂg&ﬁg W lﬂﬂ‘l%lﬁlﬂp&é{lt’e about
a 0. 05% bymulsioy Ihavm@I@h antive Kilitonedees! 0252 1%, commderaisby available frbis Libpemsh of )
active sigjee@dCofOfaidleld, lCohfb@icut) with a shaft mixer to produce a 50% by weight
20  pyrrolidone carboxylic acid, 5% by weight cupric sulfate, 0.5% by weight Tomadol 25-
12, and 2.38% by weight polydimethylsiloxane emulsion (1% active silicone)

composition.
The composition was then further heated to 180 ° F (i.e.; 82 ° C) and extruded onto
the fabric side of a single ply of Puffs® Advanced Extra Strength tissue substrate. The
25 addition rate of the virucidal composition was controlled to produce about a 10% by
weight add-on of pyrollidone carboxylic acid, about a 1% by weight add-on of cupric_
sulfate, about a 0.1% by weight add-on of Tomadol 25-12, and about a 0.47% add-on of
active silicone on dry tissue.

‘30 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 8 whereby the virucidal composition was controlled to produce about a
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34 WD 01/29315 PCT/USOQ 28919 Table 1 Virucidal efficacy of treated

Pufifs(r)Advanced Extra Strength tissues against Rhinovirus 14 (Exposure

tinme 1 m er‘ﬁgzs)gisrUCi dal Conposition' Additives' Tissue PCA CuPCA CuSO4
25-1 I

Tor nado! licone Virucidal Sanple No. (% (% (ACHGPVENY sion”
Efficacy (% (% 1 10 --- --- --- == 09.67 2 5 --v -=v --- --- 90.00 3
101 --- --- ---99.60 450.5--- -----93.19 520.2------- 9536
6 10 --- --- 0.07 -- 93.91 7 10 --- 1 0.1 0.47 > 99.97 85 --- 0.5 0.05
0.24 95. 36, by weiflit AR G HroMdRCHEETGRL o8 ,d%tfdu@g @50idd-6 A b
avaj|able from Genera ectric of

Pol ydi met hyl Si | oxa | sion, - . CM 8

Fairfiel (f}’%at@c?hﬂ‘ét@tnq?@’ngy weight ?‘!ﬂ'?’ﬂ?f?ﬁ’“@é?‘o@xw’ iapd abquy a@rdPeaddaen ofcul ar
enbodi nentgveddlicoheopdrydizsite. i nventi on have been illustrated and 10
described, it would be obvious to those skilled in the art that various
ot her changes and nodifications can be nmade w thout departing fromthe

spirit and scope of the invention. It is therefore intended to cover in
t he appended clains all such changes and nodifications that are within the
scope of this invention. 15 35 WD 01/29315 PCT/US00/28919 II111111 111111

Lreer e e 1 MS +- WHAT IS CLAIMED: 1. An antiviral tissue
product, said antiviral tissue product conprising: a) a first fibrous ply;
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b) an antiviral conposition wherein said antiviral conposition conprises
pyrrolidone carboxylic acid; and c) an "Easiness to Loosen in Water " test

val ue of OxRP§1RGakhan about 100 seconds. 2. An antivi rai,cflvﬁ)ﬁgglproduct,
said antiviral tissue product conprising: 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
i ncluding an antiviral conposition wherein said antiviral conposition is
pyrrol i done carboxylic acid; said second surface including an antiviral
conposition wherein said . antiviral_conposition is citric acid, salicylic
acid, malic acid, glutaric acid, sutehlfilc aci d, or mxtures thereof. 3.

The antiviral ti r ' ' j LN..sal rol i done
carboxyl 1 ¢ aci d" DU B! ordRatel Pt B ERl SR S Ge Bl
antiviral tissue product.Rijnovime 14dpesuratime il gyweelor oduct as in any of the
pr ecedi Tar s {UT LIET _CONpr 1 SNy af Wel ST engri rest i Fvner erm tai d wet

strengt W resin cofrpr Veeddsl Compasien 0} 05% t o AAIWVEY  wei ght of sai
antiviraf tl.ssue pr Il P U1 VLI al .oduct .Tn.any of the
pr ecedi mc;l;%fflgs M1lg(lc’j i %@F@ ﬁ%"?@l“r allr°mﬁ‘%?%€'§? ig%ﬁ?‘ﬁ’?t hES"%‘S ses a
metal sd $ elNpr ef egablly erei nosai g et sal bsle hbout
0. 001 %o 20% by W&A ht o%sa dqa tiyi ral(%c)onpo iF@gﬁﬁgnd z lgér%g} h said
metal sglt is copper pidolate,|L-FER pidolate, cuprogs)sul fat%)cuBric
sul f at e, f—errousi-ehi-ertder—tepre—ehi-orae—eupi-e—eht-orHade—euprPus
chloridg, fedrous|suldate, -ferfic—su|fates-or conbinations tKMé7eol. 6. The
anti vi r g—tt+ssteproduc—as Tnany of {theprecedimg—ctarmsrwherer | sai d
antivird cénpos|tién ;urt'her compripes a™surfagtant=and [p ably
wher ei n [Said_Sur i gpct gnt CqQuprrSes Trpm about O. §T% 0 10% b§ V@I ght of
said ant| viral cohposli tijon ‘and whéreih said surfactant is{n Ri°ni
cationid, anjonicl zwitferjoniic, anphpteric —or pxtures fthezggf.[36 WO
01/ 29315 PCTfU800128 19| 7."Thie antiviral tissuelproduct as i'n"anyl}of the
precedirlg cl gi ns mwhepein s@pd jantivirpl caoposi{ion_further ogagpr|ses an
opti onal i i } it optiongl-—organi-£ acid-
conpri sgs frem abjout100. | 0%y wei ght0.0¥f said ami-i virjal 93@anppsition
and wherfera—sat-djoptt+onpt—organt-e—acte—+s—et+tr+eractes rm’.Wr | acti c,
glutarid aci@d, succil® c|actd, lor hixtlures @hereof. 847The lamtP¥PTal tissue
product [as ir81 any ofsrny prec ITb(_?s cria rrso\_i&erei Sa6,§'4 antfi V|9r5%|6

3
-l

| % {-0

5  ®Figures are in % chemical addition on air dry tissue. -

® Polydimethylsiloxane emulsion - CM 849 available from General Electric of Fairfield, |
Connecticut.

¢ Pyrrolidone Carboxylic Acid

While particular embodiments of the present invention have been illustrated and

10  described, it would be obvious to those skilled in the art that various other changes and

modifications can be made without departing from the spirit and scope of the invention.

It is therefore intended to cover in the appended claims all such changes and
modifications that are within the scope of this invention.
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tissue product further conprises a lotion and preferably wherein said
| otion conprises fromabout 0.01%to 40% by wei ght of said antiviral
tissue proghisinoad Wherein said lotion is polysiloxane pcusidie@nt! viral
ti ssue product as in any of the preceding clainms further conprising a
noi sture barrier and preferably wherein said noisture-barrier further
conprises an antiviral conposition. 10 EiMinfeal et | Ssue product*as in
any of the preceding clains, further cgwnﬁumammlﬂ%lﬂd fibrous ply
joined in a face to face relationship with ¢aitd mirst %1 brous ply, said
second fi Igbtmhhﬂg a first surface and a second surface whereby said
second s ' itely disposed with respect to said first surface,
and wher epyas ahii®PER0produst, fsddanB¥ira ﬁhéﬁe%ﬁﬁﬁ&@oﬁn&iﬁﬁ%s ply faces toward
said second surface of said first fibrous ply. 11. e antiviral tissue
product of C a)mfit€ fikemselyn said first surface of said second fibrous ply
further conprises a |otion wherein said |otion conprises from about 0.01%
to 40% by weil)ien agtivissheomposision whenehy ssidkangvijal comppositina cemprisgsr al ti ssue
product opyrfalidonecatidxglic abid; hwd t her conprising a noisture barrier wherein
said noisture barrier is juxtaposed between said second surface of said
first fibrous)ph{Esingsstaildose inWates (ri¢shvaluodf gretital timaaboat 10D seconds. pl y. 13.
The antiviral tissue product of C.ains 10 or, 1 | further conprising a
noi st ur e bafp prpviralisshepraduch said aptigral igsup grodpet comprisingr egnat ed i nto said
second fi brous : .antayir tissue product as in_any one of
Clains 2 - 13 affElJrs%/fF'ubé(}é @%&@%n%rgtasu?ﬁ?er _%afsle oglgﬁ%#aﬁ §/” el&#’ﬁéﬂ%‘?‘f"ﬁ& ace to
face rel afuidersinopragitely disppsgd iithSespagido said Brstisurfaps, said Tipit serface said t hird
fi b][ ous pihylumagh@mfmfai doipositiod ﬁﬁ&eﬁ&did&nﬁﬁﬁﬂﬂ&nﬁé&ﬁfo?ﬁ?p%fd@?é/ sai d 3 econd
surface i -] v t spect. .to said. first surface, and .
wher eby s%f%gggi%ckg Sani géﬁgﬁﬁgﬂf%gﬁg gn%n#‘raﬁ{l?fl%agf%rﬁ%osglloﬁ v\‘snaeﬁeé%s? ward said
second suatiyEd compesition is eigemasid, sdlicylie acig|malic apid) glutariq acid, swqcini¢ 20id111 | |
FIT1T L M & midthrédhdddok29315 PCT/ USO0/ 28919 15. The antiviral tissue product
of Claim14 wherein said first surface of said third fibrous ply further
conprises a lotion. 16. The antiviral tissue product as in any one of
Clains 8, , or. 15 wherein said_]Jotion_ further, conprises _an antiviral
conposi tid MP tigsye groduetiag in Glairg 4 95 & Sheredsaidmprofidens carboxylic

acid comprises from about 0.05% to 50% by weight of said antiviral tissue product.

4. The antiviral tissue product as in any of the preceding claims further comprising a wet

strength resin wherein said wet strength resin comprises from about 0.05% to 10% by

weight of said antiviral tissue product.

5. The antiviral tissue product as in any of the preceding claims wherein said antiviral
composition further comprises a metal salt and preferably wherein said metal salt
comprises from about 0.001% to 20% by weight of said antiviral composition and
wherein said metal salt is copper pidolate, L-FER pidolate, cuprous sulfate, cupric sulfate,
ferrous chloride, ferric chloride, cupric chloride, cuprous chloride, ferrous sulfate, ferric
sulfate, or combinations thereof.

6. The antiviral tissue product as in any of the preceding claims wherein said antiviral
composition further comprises a surfactant and preferably wherein said surfactant
comprises from about 0.01% to 10% by weight of said antiviral composition and wherein
said surfactant is nonionic, cationic, anionic, zwitterionic, amphoteric, or mixtures
thereof.
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from about 0.05%to 80% by wei ght of said |otion and wherein said antiviral
conposition is pyrrolidone carboxylic acid, citric acid, malic acid, '
| actic aci I ric acid, succinic acid, or mxtures and

pr ef er abl yqvv%glrdg%lﬁ said antiviral conposition is pyrroli ggﬁgg']%}@?tlgoxyl i C
acid. 17. The antiviral tissue product of Caim 14 wherein said second
surface of said third fibrous ply further conprises an antiviral
conposition wherein said antiviral conposition is pyrrolidone carboxylic
acid, citrjcy,acid,. |icyli.c acid ic acid, .l.actic acid | utaric acid,
Succi ni ¢ i The shvirg? By o fes BF nspy P Sl on e e el G of

d ai m 14 wewpesitiorsfuitherfcomprises an pptionalsirgani agidand peeferpbly mbereinayd f urt her
conpri ses ol bighhit a¢id cOmpaRE FoMAabuii @104 1o 3994 by weiphtdfsak afdaPSi tion is
pyrrolidone carboxyl.ic aci did cit ric ac d,. sal.*ﬂcyl iC a](él d. magl c acid,

| actic acica?‘pﬁﬁ'tﬂﬂ“a%jc‘fv eIedt i Rl AreEnigaHg S Gt MRAIhBET . 10, A
process f qlutaniddcidysemminiorcidy or mixturessthereofpr oduct , sai d process conprising the
steps of a) providing a first fibro ply having a_first surface and a
second sur¥ J@émw@%%wgraﬂwtg%@&ﬁHOE'ﬁFprg r}&dﬁ%smm%n@med Wi th
respect t gisseiptoduct fatthercompuises a 1dtjon ankiipmfyrably wintreiu issid lotivo epmprides on t o sai d
first surfaee i Gaiv tcf 409% by Wg@?ﬁ%ﬁﬁ'ﬁﬁ%ﬁﬁfis@hﬂg&ﬁb& afdMvhirbin@higCOMMPOSi ti on
is pyrrolidone g(gr oxyl1c atid and preferably erein sald antiviral
conposi t i ¢eonds PRIV Mescretely to said first surface of said first fibrous

e iy ¢ L or : f o
Iroelyat i oﬁ)sr?Pupﬁl \%\Alaghvigaé?%&? ?’?&gtq Cta%?[)%gﬁgmﬁl)@écg‘ga? gat%c@%é? ?%érgsﬁﬁsgaa;?y havi ng a
first surmusurgherrisr andgueferablyvherein spipeistyre bagriey ftheppRmENsEs dce i s

opposi t el ynfikimpesesbsitioh.n respect to said first surface, and whereby said

second surface of said second fibrous ply faces toward said second surface
of said flPr The dntivirajtissys produstiasin anyefaks sreceime slaims; dirchen pernrrisingt ti ssue
product has an "Easjpess to, .Laasen in ter" test value.of _greater than
about 100 secohfgon .mwy_b‘}"begé% ol t"(ﬁg\g‘?r aﬁf@“‘?‘i}’r‘f’ﬁﬁa@%oﬁ g?srﬂgy’addi ng a .
| oti on tossdserond filsrousply hages dfirst gufade ydaoaepniishifenssvherepy azid sgpoad er abl y
wher ei N sginghck Qstde&siﬂe? dliﬁ@éa vﬁtltﬁ‘fgfﬁ&ﬁb ¥aidl SrsbQirfhcé,iahd Whetby éaid@cafd sai d

1

second fi E&r a%es op slaYd se%on]d rg'ujéjp y faces g‘ 1<|i lsaltill Is_sslc|m|1d éurfacc':vI ots saidsl%st fibrous

ply.

11. The antiviral tissue product of Claim 10 wherein said first surface of said second

fibrous ply further comprises a lotion wherein said lotion comprises from about 0.01% to
40% by weight of said second fibrous ply.

12. The antiviral tissue product of Claims 10 or 11 further comprising a moisture barrier
wherein said moisture barrier is juxtaposed between said second surface of said first
fibrous ply and said second surface of said second fibrous ply.

13. The antiviral tissue product of Claims 10 or 11further comprising a moisture barrier
wherein said moisture barrier is impregnated into said second fibrous ply.

14. The antiviral tissue product as in any one of Claims 2 - 13 further comprising a third
fibrous ply joined in a face to face relationship with said first and second fibrous plies,
said third 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 third fibrous ply faces toward said second surface of said second fibrous

| L]
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15. The antiviral tissue product of Claim 14 wherein said first surface of said third
fibrous ply further comprises a lotion.

16. The antiviral tissue product as in any one of Claims 8, 11, or 15 wherein said lotion
further comprises an antiviral composition whereby said antiviral composition comprises
from about 0.05% to 80% by weight of said lotion and wherein said antiviral composition
is pyrrolidone carboxylic acid, citric acid, malic acid, lactic acid, glutaric acid, succinic
acid, or mixtures thereof and preferably wherein said antiviral composition is pyrrolidone
carboxylic acid.

17. The antiviral tissue product of Claim 14 wherein said second surface of said third
fibrous ply further comprises an antiviral composition wherein said antiviral composition
is pyrrolidone carboxylic acid, citric acid, salicylic acid, malic acid, lactic acid, glutaric
acid, succinic acid, or mixtures thereof.

18. The antiviral tissue product of Claim 14 wherein said first surface of said third
fibrous ply further éomprises an antiviral composition wherein said antiviral composition
is pyrrolidone carboxylic acid, citric acid, salicylic acid, malic acid, lactic acid, glutaric
acid, succinic acid, or mixtures thereof.

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

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

b) adding an antiviral composition to said first surface of said first fibrous ply
wherein said antiviral composition is pyrrolidone carboxylic acid and preferably wherein
said antiviral composition is added discretely to said first surface of said first fibrous Ply.;

¢) 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 and preferably wherein said antiviral tissue product has an “Easiness to
Loosen in Water” test value of greater than about 100 seconds.

20. The process of Claim 19 further comprising adding a lotion to said first surface of
said second fibrous ply and preferably wherein said lotion is added discretely to said first
surface of said second fibrous ply.

O
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