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" HAVI NG A LI QUI D | MPERVEABLE, BREATHABLE BARRI ER LAYER FI ELD OF THE

| NVENTI ON The present invention relates to paper webs, and nore

particul ar P W51 ti pl e ply paper webs having a breat habl e PAT/ YY1

i nper neabl e barrier layer. BACKGROUND OF 4THE | NVENTI ON Cel I ul osic fibrous
structures, such as paper webs, are well known in the art. Such paper webs

can m facial tissues, toilet tissue, paper towels, and napkins,
eactJ Wmmmm m@ in \Mmrarwm HAVINGIA/LIQUIDHAMEERMEABLE, are to perform
heir infen gl, tasks and find w de acceptance, the fibrous structure should
exh| bi t sw abl e propertles BREATHABLY BARRHERIAYEBy| k, strength, and
softness. Additionally, there is a desire to nake such paper webs having
increased ability to | stop certain fluids from passing through the web
during use. For exanple, for facial tissues, it is desirable to stop the
passage of bodily fluids durinBIEEREF THE INVENTIH)ONnose bl owi ng, and the
| i ke. These bodily fluids pose a heath risk due to the presence of

bacteria, ger ngheQ@rehhiveRdhagRasSto SIpee webs, tagansreGRrtidublyy miuleplesply
saliva, or other droplets of bodily fluids pass through a facial tissue,

they can r cWRFHWehs havingribraathapleliguid yapermenle dpiriss layer-di ng a neans for
transm ssion of gerns, and possibly di sease. The transfer of pathogens from
person to person is known to frequently occur fromhand to hand contact.
Furthernore, it appears that the only defense agai nst many viral diseases,

i ncl udi ng the comon col d, BACKGRQ@UMDEOEF THEINVENIIONI ead. Al rbor ne

pat hogens are not the only node of disease transm ssion. Bl oodbone

pat hogens are tdeflabsiy Gerois sBudthirat, s@amagﬁwee viibs £48 BvdlNkitvwipinsthe ad. \Sickh
are transmtted by human bl ood or other human body fluids. O her human body
f1uids i nclRafer Welsiaan bpagedhfor facialitisspesntoilebtissuss paper toakgls, and mapkins, each of

cont am nat | S sorb
o pe bl aith i RASredd b&ohy, Fr AER b8HGs Rt 5 RINAL ibERiel WSO
paper web vm‘dfﬁrﬂb@xd& hetdptapeenhe fibes shudtumi shbulal dxaibit suitable prfopkflied A ietirY

2003 WO 00/ 0
ofa sor ency, bulk, strength, and softness.

Additionally, there is a desire to make such paper webs having increased ability to
stop certain fluids from passing through the web during use. For example, for facial
tissues, it is desirable to stop the passage of bodily fluids during sneezing, coughing,
nose blowing, and the like. These bodily fluids pose a heath risk due to the presence of
bacteria, germs, or other pathogens. Once pathogens carried by mucous, saliva, or other
droplets of bodily fluids pass through a facial tissue, they can remain on the hands of the
user, thereby providing a means for transmission of germs, and possibly disease. The
transfer of pathogens from person to person is known to frequently occur from hand to
hand contact. Furthermore, it appears that the only defense against many viral diseases,

including the common cold, is the prevention of their spread.

Airborne pathogens are not the only mode of disease transmission. Bloodbome
pathogens are those organisms that can cause disease in humans and which are
transmitted by human blood or other human body fluids. Other human body fluids
include serum, vaginal secretions, and other body fluids contaminated with blood. Often
it is desirable to use a paper web to absorb or wipe blood from the body. In these

situations it is desirable to have a paper web with absorbent properties, but with a barrier
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2 PCT/1B99/01291 | ayer to prevent rapid absorption through j{ighgaspaperaopgb of
bl ood or other human body fluids. To prevent the spread of gerns, bacteria,’
and ot her pathogens, attenpts have been nmade to provide barrier |ayers in
ti ssue proM@E¥Es06For exanpl e, one or nore plies of tissue nBGTHROHMLt ed
Wi th a substance designed to entrap and gont ain droplets of fluids.
However, such substances may not forma Conplete barrier to the passage of
fluids, particularly small droplets which can readily "strikethrough”
tissue papedyer & ptevahi fhpidabsotRbrdBrdiRRitHE YaphrSREPSThIbE Ot Bther K{i&%@fﬁaaf,
treated tissues nmay not "be capable of ‘preventing the contam nation of the
hands of tHWidsser. Other attenpts at providing an effective barrier |ayer
include the inclusion in the - one or nore plies of a waterproof pliable
pl asti c mat eri db prevemtehe spread afygrmsobactehnia, dmd bthler patsepeas, dfempesxtzavplteen U. S.
Pat ent . No%a%, | 96 %14% B‘%ck t.eaches advery l;hi n, gl:ei abl e material
(e.g., pol fiylP difayidehastigiolagers dn distifeipdidts | Egysxample. gng pg aipze plgs K€ d
in place DYisQELASEbE Greald@WRUPE sublitaded H&sidrelT5 R Qﬁ_ﬁéo%@a%?dxtdﬁf‘eti befhigs! 1Ly,
or hand, of the material, as well as increase the noise of the tissue in
use. Addi t iHovaves, sutbrsubstintey maason forfnea gomplete dramieeno the padegrt af fluids,
suffocation) it is i rtant that the tjssue.remain,air or vapor, perneabl e
Co o cor t aPhSIAER S robikts ahichygan aadie SSabeTpuEh s aperlor iid BRie
the use of ciplteblapuflyl itBfsa! Mrbuph! eftéreRE! Hebieh NRLHR! tnfy HoORA chgbreen € wo
outer tissue plies for wet strength. However, the required thernmal bonding
can add st ipfdvertng the contanmmbtionpdfehphands o thegysems wel | as i ncreasi ng web
stiffness and possibly increasing nmanufacturing costs. Accordingly, it )
woul d be desi r Olher dttemptowt pevalidd ex effeaivelbadehapérangage thevmblupdondh the -
Liquid inperneable. Addiftionally, it | d. be desjrable o provide a .

cel | ul osi ¢ °BaBEMOFRBliGHP Hwaierps Riablplasic rsﬁtaﬁelrttef%%enttﬁe tapiers g’%?aéé‘abf

ai rborne pg e i | \Qui HaR! et I hcal:

pr oduced. %E%%elrj& F?m{l %l gp%gpéééeqsti ngF’ggtd’ozggrtgv?e gﬂg&ﬁ;igi@\% e,ﬁﬂh’r g% &bl e,
cel | ul osi c npegraal (egh potyettylemehidootpordted bateeepthedayers efs tissue ed padd smphcof

ai rborne or bl ocodbome pat hogens. . JANUARY 200 0Q/.05b65

PCT/ 1 899 obs ﬂ“@%ﬂﬁmﬁéﬁf"'@%’ﬁ@aﬁtm@%ﬁ efe ﬁ_&ﬁf&ﬁﬁ ﬁ\jvﬁ)%“‘aii%" Lohaefs of e
present i nveRériaNds WA & iferddsO\Mhd 88is ofiths iths&e Bl Msdd 2 PQIditiRRIIE OfFP I dafdeyg at
| east one outer cellulosic ply passively bonded in a face to face

rel at i onshirgasens €tg.] wapteventacridemtal piffpcatiom)dt isnimportpntythaighe tissierrgmain air

| i qui d-i nper bl br.eat heab| e b.. and having a basis wei ght from about
lgln? to a%&g§§i§§Pﬂﬁ#ﬁ%%%%?%#ng§8“another aspect of the present

i nvention, the i royj de l'tiple.ply paper b co i Si at .| east
one inner ply peas/l ﬁ@gﬁtpﬁ?s ﬁ?fg%é@gg? E‘L)fyidn‘?tn‘ﬂ"afg‘l‘th\%AﬁwV\)i‘S&% mgfélﬂg?wpnﬂ%?rs ply
di sposed beiyRaslya8¢era theGnidlySbotded Riwdehdfiio LIRr GHRN pled! fob | Vadi Girelzines 10

a face to face rélationship, éach said outer cellulosic ply having
cor r espondiHoyeydydbe deduirtdriemna doodisg\wantadd stidfngdssi torthe npiliiple php tissiengs a

i qui d-1 nperneabl e, breat heahl e we and wherein sai aper b is activel
bonded neal”veiieeﬁsdn%'g?sr‘%B’GH&PHB"%&B‘SE?SS&S%H}cﬁﬁaﬁﬁ‘gt%mﬁglcwﬁé’?&g‘s pect of the
present invention, there is provided nul tiple pl per webh conprising at
| east one out erA‘CE‘é‘IdF‘lﬂefﬁ’s itewppld %Q%ﬁ“@&eymb% f rd/eé‘ eaclﬁe%tbaq’ll'a@éper web

rel ati onshiv@]ig}pisq;quh(pg.ﬁ%ermggb&_nner pty, said inrier ply conprising a

mel t bl own nonwoven we aving a basis weight of |less than or equal to about

8 gsm BRIEF DigflonbligNt Fould &

(Eelstxr‘ggleN %onrovide a cellulosic paper web which exhibits
barrier properties to the passage of airbome pathogens in the form of liquid droplets, and

is economically produced.

Further, it would be desirable to provide a flexible, breathable, cellulosic paper web

which exhibits barrier properties to the passage of airborne or bloodborne pathogens.



FIG | is a cross-sectional view of a paper web having a |iguiasuary 2003

i nper neabl e, breathable barrier |layer according to the present invention.
FiIG 2 is a schematic representation of an apparatus for naking a |iquid

i nper neablveQ 0pypshas habl e paper web having a barrier |ayer ac®6TaBgeiesl t he
present invention. FIG 3 is a plan vi ew3of an alternative enbodi nent of a-~
paper web of the present invention, showng adhesive bondi ng al ong at | east
two edges. FIG 4 is a graphical representation of the vapor transm ssion

properties of a paper web ofgiNIRMARSEOM THREMNVERTION G 5 is a graphical
representation of the liquid inperneability E;noperti es of a paﬁ.er web of
, i

t he present i nheearding to oreTagpeE>firspRpet|imygntm, there isnpvevidadanmultiple ply J ANUARY
2003 WO 0Q40806e ébripiding aPRASGHE Dlitechbiuldski m@%ﬁ%ﬁemoﬁhﬁ ink fatd'® rREEsent

i nvention conprises a nmultiple-ply paper , .\Wwhich, 1n a preferred
enbodi nentrelptionghip fpjal least §§§él?"eﬁ>£ ePa@éB"%w'%aﬂﬁPﬁ'%%adﬂ“‘ﬂé@g? ARl i qui d
i nper neablbeeathyabrRivedhhed having £badigweight3dm sbap oged tdatioveesy/ahd cont i guous
with at | east two cellulosic paper webs 30. Wile a three |ayer enbodi nent
is illustrated, such an enbodinent is considered preferred, but not
limting. |n pAsciriiog fo anothesyasprst dEibie patsiest inveritian.dheretiswprovidgda madtipledi nent |
w th one | i r webs
%%édg%{ gﬁ%tgﬁpﬁé?ﬁg B BaS Ok Uhis gy RARES opifeBing Qﬁgée‘son%'sz@?g daogrﬁg

10 having 'n L h ee ‘conponent | ayers are al'so con !
consi der edidta. 59 ipnennivdisprsed bspreesrandironfiguous Mith iah {past werputepgplifiosieeb 10
nmay be prepgy mth fite do FcBFbMALIGTRAR! oAdH sdid BuRB callulcdRl Y hhvisS bairesPaRiigh, paper

towel, or bath tissue, dependi on . the type of paper ysed.for th

el ul ool et eiEha sRER it $Pigt Pan Y BineR e (o faHanStmeafia i ded on
a roll, tbeatiadablehawebnganie mherait i said papedefvelneisi adivelyd bahdede mesare caidons,
each secti I vabl e for use, such as is commonly used for bath
tissue (ecgneébt%g@ﬁ%tg tga'per). If prepared as bath tissue, roll dispensing is
the preferred nmethod of use, and paper such as the commercially successful

CHARM NG br and Abédsding todRRtherCatpedtof tegilesidit inbéntio] there@s provipePs multipeer .

Ho : f d. enbqdi Lyral j f b

cut " Tol ool PRRReEPBRITA Aiotre e afeherisoipbe s Reg Pondr o o< Bea”
sui t abl e fame cHatipashin he at rleast coreoinnai Pt salluinheaslyacdyaptising @ uheltblownt hi s
enmbodi e Mhop WA tvﬁbang% tabie weRIHTBH 16d4sthbe oSdftaf8 Shbl sgdRES brand faci al

ti ssue can be used as t &ﬁlé@é&%égyagﬁéFw%@m F;eACN:E)). P(l)J]Ic:FS are

both marketed by the in
Ci aci nnat i, . As used herein, the term "paper b", or "cel lul osic paper
web” refers td1thd HeB GesStRetigabiat 9 BRRSF OHED WRYIE® - B ererapalienst
one CoMPONEBltAY Birref el cBffinBRAE pR3EhEvanigR! ONe component | ayer that
is cellulosic paper. For exanple, the web of the present invention can
conprise a melghl non . i er b | Ful 9SG .PAPBks:

| ayers, or vi c:%évg%,ﬁg. QA%R é@gtdpﬁrgﬁee?én@t e otf eﬁm%g{}?ﬁgngogngﬁkﬁx [ \?}i gé‘é’ld web
conponent dnpeanexby breathalile Quipaniwedl hyviagrd bguiet dayef aceortdingf &C¢he present

relationship, formng a nultiple ply web of the
mvention.

FIG. 3 is a plan view of an alternative embodiment of a paper web of the present

invention, showing adhesive bonding along at least two edges.

FIG. 4 is a graphical representation of the vapor transmission properties of a paper

web of the present invention.

FIG. 5 is a graphical representation of the liquid impermeability properties of a

paper web of the present invention.

DETAILED DESCRIPTION OF THE INVENTION



present invention. It is also contenplated that a single wglp gm%bfcan
effectively 1 formtw "plies", for exanple, by being folded on itself. s
Therefore, a cellulosic layer folded on itself, with a nonwoven | ayer

i nserted Inadowsoest he two fol ded portions would 10 JANUARYPQOUBINOO1

001 05065 5 PCTII B99/01291 effectively flprm a three ply web of the present
I nvention. Likew se, a conponent ply folded upon itself w thout any

addi tional plies inserted between the folded portions would effectively
forma two pl ys@Qefefhct&FPAIAQ! ﬁie%re&'ﬂ?intv@ﬁt%d'éd isds a&ﬂn‘fxl@i‘b&-ﬁl’y' A L O
body fluids, such as water, nucous, saliva, blood and other body fluids,
but may al & which,ude moefhred embedident isla faciabitissues Papertweb 10 womhprises atdeashis
opposed to _gaseaus. or vappr.fluids., Certain dy. fluids, such as cous,
oy have Vel TR HmiGBR: puathably baiet ByFy 0.t rer et hdo Mt
purposes Ofyith AEleREAHBREILISNE Phpe? Webd30 UKl e Nayer! dntbd dimie P8 iITRaated
with reference to the barrier 1ayer neans that Iiquid inpinging upon t he
barrier | asush aoembedimenteisdionyidpredeprefetredf benmasrlniginge o practicatihenay baor
exanple. ip a papet _web of the present invention, liquid brouG i nt o

cont act " wi BiTaRE L etk Eperieheontaot HDe ben |y it ottt losieiober
through towthe Of kBarss! phped wRbs A0t REvilg @56E QBard thred RolpdnkAl la(?egrafeam@ _
barrier layer. Therefore, airborne droplets would be prevented from passing
t hr ough t heontempelatedand censifler¢dytoibe willthin theesgopsrobihe prdsemt inventian. paper web i s
prevented from passing through to the other side during use. Liquid

i mper neabi | i t yPapan wieb 16ehayr bé pregaled asemasingle shedt folr uset a5t a Cadialattssueg napkin,
forth in the Anal ytical Mthods section, bel O For a gxﬂlb f %@e r esent .
i nvent i on BERSRIGWy of batuissup) depending ORdhe RPeLTIRRFTISEAPE thrcsri Ui IcRaPFPRas 1
about 20 nyby. Oa Bﬂﬂalﬁf %i‘%ﬁé?' ey 16 St al@@%tprﬁgid@&lndﬁ, ProAnthe BiCRAMLer ed
to be liquid inperneabl e. As used herei'n, "breathable" with reference to
the ban: i perfdratyamrs teedefige tindividanl web agpctignsp eacht $estioy dwing memoyabds farwseugh

the barrier layer relatjvely . uni.npeded., 6 Breathabilit also referred to as
vapor - per n At gomPabried S A Gt (iendd PR A PRI Fpe
Vapor Tranggl @spatidgaisetht \Befdired memas Wratebnd Papereitndas ehe tombierdially he
Anal ytical Methods section below. For a web of the present invention, a
ban~i er | asuscessBuli GIJABMIN@IrRranfl tigseepaper ican beaised s 400 gelnipsicrppes Jayer. | s

consi der ed e breat habl | ... alrl bl e, d [ "b I er
| ayer™ rreaﬁé%gg%b%%ﬁgﬁpg%FV%?’“&%%P&\?@%@?W@%%%tgg Q?eé‘\?/[éﬁ){klieg h%vgr’]i ch
is liquid bm&nﬁaihteelemd fatcat babt of fabiab thswsesuirablee fhodispensing drdmra i er

| ayer is placed between two tissue paper |layers to forma soft, flexible
tissue, cafiiliperopudl aahox 9g tethe Ipdhis sgbodimentqpangs sugh @s the cpmyerdally

bl oodbor neg, . WhRHOPPED HaRP9RCHS e YEh bE MR 090 del R PRNr Tayer.

per neabl e.
CHARMIN® AND PUFFS® are both marketed by the instant assignee, The Procter &

Gamble Co. of Cincinnati, OH.

—

As used herein, the term “paper web” or “cellulosic paper web” refers to the web of
the present invention, which comprises at least one component layer that is not paper and
at least one component layer that is cellulosic paper. For example, the web of the present
invention can comprise a meltblown nonwoven barrier layer between cellulosic paper

layers, or vice versa.

As used herein, the term “ply” means individual web components disposed in a
substantially contiguous, face to face relationship, forming a multiple ply web of the
present invention. It is also contemplated that a single web component can effectively
form two “plies”, for example, by being folded on itself. Therefore, a cellulosic layer

folded on itself, with a nonwoven layer inserted between the two folded portions would



10 JANUARY 2003 PCT/1B99/01291 As used herein, by "passivel®QasiARY' 2603
meant bondi ng of conponent plies in the absence of the application of
adhesi ve, rwl"@{)mk“or ul trasoni c neans, enbossing, or other %%LK%/@QWi ng
means. For exanple, passive bonding can refer to the bonding that occurs
when two plies of material are brought io contact with one another, such
that the materials tend to "stick" to one another. Passive bonding is
general ly ve&y J Pht, and represents the natural affinity of materials to
remain in céHedivelyolorm pituesenly wek shthgciresgnt HvsAdomn bikeatise, prompeass ply
passive bongiiag B BeeifUaldhe g ddiinBheChiC iSO BaweER M6 8ed Hofifihs O
si npl e mechani ca ondi ng, such as rnay be anal ogous to "hook and*l"oop
fasteners. Asuldssffbctiesigiform Hywo pbtwabe bondi ng" is meant bondi ng of
conponent plies in known nethods, such as by the application of adhesive,
thernmal or ultrAseséd héRn)She RIFROSRuRD, ref® flildadilyoto BédVeutaNslichhs"WRARS -
Cel i ul osic Paper Webs Cel l'ul osic paper webs 30 may be creped paper webs
consi sting BBy isaliva, ¥pod dndupther bodyafaidsalbuhdnady Blse singlude Hather Hqwidsi s

wei ght of a . & 0 r er. s [€ ter (gsm.ar -0/ ) r. _l
preferably ?@zﬁ“g 91?5%697 }r%ﬂﬂ'gipa‘g‘ﬁgg aﬁnod)%ﬁ%d e‘°§a£$%“rsa IXPP?’S f@bJQZSCg’%}%{‘ %Sép
ply. In a pfaider el aemhesbusEmby haed Véty hidhc videdigties)\Bltsard Qi cBnsid@B@ tighidzsue
webs suitable for use as facial tissue or premumfacial tissue. Cellulosic
paper webs 5u thepurpeseg of the prgseht iventiess felt, sinilar to how the
commercially successful PUFFS brand of facial tissues nmarketed by The
Procter & Ganbl &s @eediherein, ‘diguid-impesmeable”ewmith yeferendedo tabarneniayer mieans itheat|
paper webs 30,...t.hat is, subgtantially identical .in basis i ght, .thj ckness,
Bonpos! &1 on Qi BEHE T PEL T Berctetie dBFs hodrepdl netiln B bhende toata, n
benefits maythbe Foeakimple. Ya peicd B e prRENt kenfion, didul® biodghPiRPEsHth&sS -
For exanple, the conponent paper webs 30 may differ in basis weight

t hi ckness, Withoseisideh thepaper werldmob peable éasrapisily passithrgugin to the dthepsidetdae

paper web w{ | af i : th surfac ne -§i avyi

relativel y%oo@geﬁ”rgsﬁern %é’g%ﬂlﬁﬂ@?g’%ﬁ%"%@ erﬁa"v\gﬁgay%b C’)l]ﬁle?eﬁ%r ’p?'é@%ﬂ? dir?R/lgtﬁt ion
may be nadewbyldderprevintedndm passi@s heshgh e papenwebandliquidabseribed vh oRg sidessue
paper useful for facial tissues, toilet 10 JANCLARY 2003 WO 00J05065 7
PCT/ 1 B99/ 0195the prReyueb isapeventesfsons passingribpsighdo thartberaide dusinausss Léapdper
webs 30 of {heREARAR! cdBE Qi%.{e irfed %gpﬁﬁéﬂiﬁg'rpdﬁﬂgc BYeali NEOUG YR "in Wk NT
processes, and nore preferabl’y by Us€ or a pdtterned resinous paperneking
belt. A prefaalydcal pdtthedn egttiva Dbetowis Fpapavebadd thg pdredent twemionse datriep laydrmar y
conponent s: f r amewor nd a reinforcing structure. The fra k

pref erably E@ﬁﬂ? ?"’é@?“%‘s( ET?V gﬁ?“ﬂ&f’ et ofat st %t’é’é‘ﬁéé)lmélzg’e"éidrﬁrg%&ﬁtr*%e of

the patterngghy Géirrﬁﬁ‘llﬁo.%ﬁe{s%ﬁéiﬁﬁc@ﬁﬁﬁelfc?ﬁ@fdmﬁ&ﬁeiﬁ]@. cured polyneric
phot osensitive resin and contacts one surface, for exanple, first surface

31, of the cell i Fec Q ri i RARE i.pg,
this surface ofH% ?\%édp:)g t g?ng\éﬁpiagfénoﬁ@{ 6%%%#’%%5 ?\%H"Bae%f Irlé?/rl rrprlg n azﬂlg’
pattern ont eagohe of idthdr ganet amey pasofthioagh whe sharigra feyer welativel) emimped@abndi ng
to the pattern of. the framework. A patterned yresinous papernaking. belt

suitabl e foPreathabiitey plse refstsdi teas vapor: REsakilish thereieran Be drigrmired Rye
according t - of i L t : 4 L ril
30, 1985 toﬂ‘f%ﬁé’&%“ﬁ"%‘?ﬂ%y‘ﬁ?@%@ gr‘,&?@sﬁg‘g &y ?}R)gég ?‘é@%’g‘?hgbyr?ﬁ‘ﬁgﬁ;"ép
5,098, 522, betSoretdinvihe tnaPAicall MRM0dS saiOn belowd , Forsswels of\the . pré&sentlinention, a
Snur koski et al.; 5,275,700, _ issued Jan, 4, 1994 to Trokhan; 5, 328, 565,

i ssued Jul yoarper layerhavgaadMiy 14 o grﬁetelst}lersa?%é@é g&%%f&@g\: isconsidgred;ty

Tr okhan et ; | | July 11, 1995 to Rasch et al.; 5,496, 624,
i ssued Narcﬁégfeali%@g’ lf%'adg‘i%%rﬁ%e@:d" Jr. et al.; 5,500,277, issued March 19,
1996 to Trokhan,et al.,: S /14,52 issued May 7. 1996 to. Trokhan et al . ;

5. 554, 467, 1 90 b i herethy “biinis Tays” HEGR A confooptat By’ 8t mRbe VB afotien
22, 1996 t oprks&if haemtiordlwhickr: 824iqidOimperiieale ARid |bréthabld 97 Ih Oa Torefehl et
al.; and 5,628,876, issued May 13, 1997 to Ayers et al., the disclosures of
whi ch are i ewbediment adbdrderlayebis plagedrhstiwesn Pive tissie| napersiagers dp dformeshsofB0 of

the present ginvention can,have two. prinmary regi,ons, The first regi

conpri ses aﬂe’f'ﬁgpfsﬁ'ﬂ%aa?a&’éﬁ gﬁpw&@w@it ¢ P?%?&en‘?'lélﬁl“édéa?ﬁs taxrbwge f §ﬁ€a§??eof a
patterned resinous papermnmeking belt. The inprinted region preferably
conprises an essentially continuous network. The continuous network of the
first region of the celluiosic paper webs 30 is made on the essentially
continuous franmework of the patterned resinous paperneking belt and w |l
generally correspond thereto in geonetry and be di sposed very cl osely
thereto in position during papermnaking.




The second region of the cellul osic paper webs 30 can conpfipspneapt vogd ity
of 10 JANUARY 2003' WO 001 05065 PCT/1B99/01291 dones di spersed throughout’
the inprinted network region. The dones generally correspond_in %g try,
and duri nY™&6faki ng in position, to the deflecti on conddiF¥™ ]?Pr
patterned resinous papermnmeking belt. Thg donmes protrude outwardly fromthe
essentially continuous network region of the paper,” by conformng to the
defl ection conduits during the papernaking process. By conformng to the
def | ect i orpatimgedus, tyst retattung aigancheapoapefmagbleag process, the fibers in the
domes are deflected in the Z-direction between the paper facing surface of
the framework Asnded herddd g passiveorilitid ais enednt thoadingi ¢tfcomponght plies it thee.
Preferably the dgmas are discrete. The cellul osic paper webs 30 according

to the precRbseiceofiheninpbicatian ofipdhesive thermsd ar nljrasonigryeass, SRRAIBIABOTRBFgned

\l]Jaﬁ' ; St e;%«:gl¥e %oé%ﬁgdtﬁgans' Sﬁ{%%wé@éié( &ggﬂrégﬁcﬁrocﬁﬁg }5@ Kg%g éo 4{1@ %é cﬁﬁg 'th ts S ued

al .; and 5ocoiB w4 twopliecof maetalie bﬂrﬁ@ﬁt into &"asmkdstamlebneeztnoth“éh,esucletHauthes| c
paper webs rraé have ce‘r‘takrr | otions nol | ients added, for exa | e

accor di ng T@teaay g KorstskT {o 8%%?‘5‘?* Pagsivsbonding iy, gersrally,very jlight, amd
Novertber “6repl- 98 {1 A sh.
The di scl osBres of aﬂmrgﬂafﬁ% vog Iﬁé%t@on% épatﬁlcejlndtqg e{!ﬁ‘%‘%ﬁ i’g{‘}'éﬁi E@Sﬁ%@at ed
herei n by wigheneansher f Fatesdiampte, passtvecbordihg siay pagdee inetbtic léctwinychingesir i ed
and made on, a .t hfough-air ry| g be ngt havjng a patterned fragmework.
Such cel | BT 5SS o imeleeripiah benine e & b be analagoy (¢ obraedang
an essentll%gyfagtgﬁgr nuous | ow density network. During or after drying, the,
cel | ul osi ¢ paper vve s 30 may be subjected to a differential vacuumto )

increase its cal d, de [ ), eC reqi

associ at ed bel dsg&he ﬂl’ ngdéc‘%g%gg?'{%‘ﬁgg%[%g%ﬁggg %?@Zdvacﬁigﬁ%g%“tq‘?ﬁﬁégm%ﬂg 746
i ssued Jar‘meﬂidtds §19ﬁ7astby thaappdicationl oPddhesiSe, AENTA Dr ulsasorid naps, em'bﬁssui@?S to
Ayers; 3,974,025, issued Aug. 10, 1976 to Ayers; 4,191,609, issued March 4,
1980 to Tr*&ﬂsﬂ‘étw%?ﬂze}é’oa@@gmfg’%ed Dec. 16, 1980 to Trokhan; 5,366, 785

i ssued Nov. 22, 1994 to Sawdai; and 5, S20, 778, issued May 28, 1996 to
Sawdai , the di sclosures of which are i ncorporated herein by reference. The
rei nforcrn structure may be a felt, also referred to as a press felt as is
used i n coogian : Negver maki ng vvrthout t hrough-air drying. The framework
of a patterned reS| nous paper maki ng belt may be applied to the felt

rei nforcing st(rdjutosroepa&r t\edhgh?ao yayc bemoneped pamrgwebls k:bx&stnﬁgt«:ssﬁmmlly of

5 556, S09, issued Sept. 1996 to Trokhan et al 423 i ssued Dec.
3! 7056 1 FHRE HaPCRRAIaNE o ug RS 2 Pesth ote i of ftltoutl ot 100 erams BRANUARY
2003 WO O P i Yp 3, to
2008, W0 OXkRRRCRES: P BRYRAZRY Bty 5% | AP UAR. Ml and

5, 674, 663, prefesablyd 1 $6a 25 @/m’lﬁ@-?plyolh/taﬁa'efeand embaaliment;, kelluose pgxomebds 30

whi ch are |nco rat ed herei n rfef erence 'Ih'age .cellul osic ﬁa? v&bs 30 oﬁ
the preserft® |‘ﬁ tt?ﬁﬁ‘en’ﬁ aF%‘ PLONSS S fasiAl tissRE 9t gy

For eshort e@élﬂﬂosf@ﬁhpgﬁw%%mla#r 59aste@mﬁraﬁ§ﬂ Eugfetthﬁmﬁrdrlw h@&lme &ﬁmércmps 30
froma rigid surface, and erably froma cylinder. A Yankee drying drum

is commonl wcwsﬁﬂ PUFFS® brapdrrqf(faraal ﬁksaps marketedibyohind Peisted &iGamble ocisor

bl ade as i nown j.n a be C hed [ ng to
commonl y a‘i’éq kds lf”ﬁrengﬁtpé? 9,‘5 é‘i91573§e‘&%§g§gﬁermaﬁﬁ 9‘@2 haﬁ a@% ;

the discl omuﬁt&aptn Mylmet%m'tﬂrcﬂh&@r %@Hoérﬁérelaﬂd Qxhéreﬁz%aﬂsse %k«teeémtisvel y
or additionally, foreshortenin be  acconplished via wet

m crocont rt:mtenmlrateds that gerkein bmeﬁbsrrmyrlbp radsacg Mmmngpamwbs having difBeing

issued April 3. 1984 t the d re o

i ncor por at %’8!’?{8? b)?x?“B\Mlé aﬁc‘é"mﬁ%ﬂﬁm é’FP‘ffaVE Sl:srﬂqﬁ‘ia)ﬂ 4@%&%@% weight,

br eat habl 2 rREEL WHR 2

nonaoven waRRSs Zéf%’*r‘%‘*é for e S BRPRILeS pIRIIRG QNP SldeT he pRnEh ViR o2,
relatively smooth surface, and one side havmg a relatively rough surface.

Cellulosic paper webs 30 of the present invention may be made by conventional

processes known in the art for producing tissue paper useful for facial tissues, toilet



roll stock for use in the process of making a paper web hav ggN@RR¥az003er

** layer, as described belowwth reference to FIG 2. By formng into roll

stock, the j | ayer 20 can be produced at optimumrate m red
for futur y&ﬁ@@"g{)r ation as one of the conponent plies in aﬁ%gperm\?vieﬁ 10 of

the present invention. This is currently7considered the nost econom cal
manner in which to incorporate a barrier layer into a nultiple ply paper
product. However, it is also contenplated that barrier |ayer 20 can be
produced agissuewpBperntpwelss cirpeapkinsd Rtweer, gellulesic @apripeeband® ofOthewpresenit

the barrier r the er b.first .being rolled into rollstock.. For
exarpie.  mi RSt AR pEFaRL B F5pturoeBoif BpAfe biperfln ahidnds eudRBl v,
end of the upaps mBkjangmed OfRRus Bpigermakingy delt20A Cpreféifed’ Pafi®rdled I RINBAY
conposition, and is preferably a thernoplastic material -capable of

ext rusi on PAPGMAKIEJTeltoramprisex 4wp | psisnary ComnengRisy ¢ Bamework and ageinforcing

pol ypr opyl d I I Ly olyvet hyl ene. . -

Cor Lot hal SPaeatS: THR 4l BieraBly CBRIcFge 8 ik PR ShoaARRine e nas
of these and ojpher therngplastic polyners. Preferred  anong these are

pol yol efins, ah8® n%ggci)g’gf%r %@C"P%}ZCCFWRRWPSW%““% l?fg‘})ﬁ%'ﬁ%%seiothe_ cured
PCT/ 1 B99/ 013 nefic HhBRIsyidithRe SR 2hd CoRtab R dridBuffa®2 96 XhmPleOARE ShiTakcel 31 Of
m crofibers by mel'tbl bwn extrusion processes. Barrier |ayer 20 can be a
very | ow bahs eclintdsithpansoiweps c3ﬁydaam@{ thereanl olmring papsraskinEothisesufask ef the

barrier layer 20, can have a basi i ght. from abgut 1 toq about /m' . The
ol £ bt own Pesfed feis ipdrRRie o Crdlyimpriala it drud BEBRY sl Thor

m crons, agellulssiepiiee WebaBb ¥orr@panding o BlapHitetn JHItRE RBMewbik. 2 preferred
enbodi ment, the neltblown fibers have average dianmeters of |ess than about

2.5, and nore pehifeaRidiedifes e%a%@ﬂn belf sift4bleofds m?@tﬁmh%@mgfg}?f the f OF

barrier layer 20 can be carri out by net hods kno I

in the art.
exanpl e, npraseitdnierdiogemay bé Inyade aarpordsgs toeayr aficorgmanlyhassigogl HsS.i Raterits:ough

adietip in,t resence . a am,of air i aks h dat e
otos no v Es P KPP bao1 S BisaR i ol e A8 0rSRue el B, 1883 K6 e
fibers are TrélgeianC &,0980320d ifdnea NRYEHP4belg92ansoeml7di fshed Nevi &L M3 1o
nonwoven fibrous structure. A preferred net hod of neltbi ow ng i s described

in U S paSmutkpeskienalg 51275,700, Bished Janedd, 4P94 tos Srpkdram 5328,5691 1ssped fuly t1e

di scl osure j [ [ ' nat e, e ferel L. d

s 50, AP RAR Lo Sl SRR R TR TR P B ke
subsequent Jalyorigs998go Rastiplet aki 50106,6Ba idseéd Murel 520996100 Belljgspdessatl; i nt o

paper web 10 by a conbinin Ol?ﬂpparat us 200, as shown in FIG 2. In the
confi gur at iSé&Os?H&m,sueéeMm% ,d 98 e Tyokhametid; drddw2ds fssyedi May 734 99BE0 i er

| ayer 20 a lpkiasq i q%)m.laﬁ Lint 6@9% 1 e
pr esent ingg%l?ﬁhﬁy y%ﬁéﬁg&%ﬁﬁ%"gﬁ @ggg?ﬁ’itﬁg ro g? él" 5%, ’ 4f %ﬁ&){;jr(lt)ﬁg t he
conponent (AR @996 i drokitah natad.; O6R4910, issued ndyrilc2plaTstot Tiwkhanmeoabnandgl i es

to achieve p iLve bondi ng of the conponent pljes. Therefore, in one
eénbodi ment ,5@35836hlé§1e334§351%§887%%5 (P e thBI S Lospsg 6 MTh st incpimoeded, o

hel d togetlg;-,pﬂs J , I.e., by passive bonding, as described bel ow.
Paper web 1% ef:a ?g*rgrﬁaéréijf actured by conbining the nultiple plies into a
multiple ply papgr v ot her t N . ar I nel ydi B}c‘,the
use of various gg‘ ié\%gggg%ﬁ ar?ﬁr tv%e{:gﬁnjfbgggéﬁgﬁgéﬂtdwkéﬁgg’héa& \l}ig;éb%digﬁg,
thermal bonegiog, The firks adpiicn b@ﬂFﬁM,an&hfbrWﬁﬁgldrﬁ\lvhibﬁ rglirgridiyd agiiasshag.
However, it has been unexpectedly found that it i s not necessary t

activel y bdmmenosk of rcpatterped resinust papeemghipg ek ﬁh«fs‘w,tedbr@mﬂmr@e@awbbccur

pass i ‘{8' J Aﬁyﬁﬁﬁv%%%%% P@gg@g@?ﬂ&%rﬁ' T8 coftiRofs AbIbHPIGHE st RARGE Veb

of the cellulosic paper webs 30 is made on the essentially continuous framework of the

patterned resinous papermaking belt and will generally correspond thereto in geometry

and be disposed very closely thereto in position during papermaking.

The second region of the cellulosic paper webs 30 can comprise a plurality of



11 PCT/1B99101291 the present invention. For exanple, w't hloefmugmceoopr

- FIG 2, sufficient bonding occurs at conbining rollers 250 to hold the

conponent plies in intimate contact for further processing and use. For
exanpl e, pHPAYOSAED 10 may be cut, folded, and used as a tisSGEBAIAYut
uni ntentional debonding of the conponent gplies. This surprising result
provides for a multiple ply paper web 10 w thout the additional cost of
bondi ng, such as by thermal bondi ng, adhesive bondi ng, ultrasoni c bondi ng,
or bondi ng dbime€ rdigfesdedd thriGgheft | the Piaffiiniel mefeirkoregion] dTheh@omes goherally
adhesi ves between the plies which can add significant stiffness to the

nul tiple plegresepnd m geomesy and dusingshapamnaking, inspestiofe ks thedaflertion sendyits or

webs for u S i t | SSk ass|.V. i i Lvely
Tee1 e bondt SR RaiEFhal rind® adpbinB RS bell Sl St HbBRIELANSAY rhtht
plies togetkbentidl3r comingius u&ﬁﬂoxﬁofefgﬁmaﬁﬁﬂﬁ: paee by eenfonfing fookitedeffgetion
st acked tirssue, the pgger web 10 of the Eéfsent invention _exhibits

I

suf fi ci ent PRt Qyripg e apprsmekingrrroeass. B sanderming e the dsBectiangcanduity b6
plies. Wt [ i Ll S0l t S

bondi ng of Iat9 ﬁ{ég Hw‘g S ﬁgﬁlﬁﬂgg guoé:te%g%gg?élr%: lﬁeﬁ-lgc{drn:]e%\ég %%dg}g{sedpl? glslg%talke\r(f Phe
mat eri al s, barwdenalye papardaeing tirfier bfithe dranevdrk antl hiss pdpee fadisg shiidacecofahpl e,
relative nDLE%une | evel s in the web conponents. Also, the |ight passive
bondi ng nayelBRrUne stecthise Fapfeeably thsiames 2t digHieieexposed fibers of barrier

| ayer 20 to contacting fibers of cellulosic webs 30. The nechani cal bonding
may be anal ogolibe ccellulesiskpapst websp30 aepordingrtg thevpeasentningentifim gay sbe made

L2112 SROBF S o4 LS, SRS SBIRE MR350 v

i ncor por at qubokhano4,837859 ] ibdued Dary. 2020887 t0ekrokhg), 5364,504\issned Npvi S, 1994 ead of
di sease-carrying gerns that could pass through the tissue onto the hands of

the user. Polurkoskhpl &l.; andsh,pf.e64 esusd Jung 251930 de Trokban £t pbwThe sefhuesic
th dt f i1 ; i ' i alk: f
U tusos. paferfelishey btk CAR Rxbadlr bnlilitus WL (B ExaiIE Bleding B'RIES ©
only def ens€ cagmionbt adsighed ANBDPRatenlsd4 481,243, issued dolvemberob, 1984 te pAldemel and\

i quid inper le (i.e., . inperneable to oplets of flyid) |ayer serves as
an o1 f ect | e TBB1 el il e YA IO | Lhedishome s allied abamerionsd
conponent :Pgteﬁtsta}éﬁ&gbyh{aggg)g&s{# ﬁglelﬁ{ e®reflel M Nating the chance for

di sease-carrying .gerns” to rough. Aside fromsinply preventing the

spread of airb - Ll ug | et ng . nf-L on
e e s uodiFinpdy g RSR| Bipe} ARHE 30 thay 5oty MF pUERE ol YBRA
JANUAllj?lY ZOQIByingéw hGBPﬁEnéB pBﬁdeb&Ml WdPK. Sﬁé}Scdllaloaicqﬁpéxowagfm mag hane
nose ow ng and the |ike. For exanple, pQst speeze or' nose oW ng wi ping
and cl eani SEcEeth high density segionsandranfyesntia Ycﬂ%fﬁlil‘g“%lP“’t‘Ffé‘S‘l%é?tWH\gfzg?ﬂBg
barrier la f i | ] I s

vt ness,  For har i itg, HeTEAllosic BB LR S03Rap bE N AR AERRLEARLfur to
mout h of clindrebse its calip&reardedesenbify stleetadaregivas. Sqeh papenmmdrtbe lasdociayeddielt, he

roduct | nARYAE THECEPSEIPE0 ReplobGHEbPUSIS: - 01a146, feperbdmt ol JOIR
product in d P enYian e t
being used siffifd bGLIT3 008,885, ARG st 16, BFACLAAYRIPR0I A icioARE VIR, N

ai r-inperneabl e conponent” tor use near the nose or nou due to
possi bi | it 1986 tes Aléxse 4511901609, Tissiediviaithein 1980 pa Ttakban;at,239,068, éssaed Deo e

f air-i le facial ti d b ild |
LS80 1 PSR 3 b ST s B et
"odged i n Hge;945qh Sawidaf tﬂ@&@&gﬁﬁfs 6fwﬁigﬁ' a@#ﬁﬁ?ﬁfaﬁ%@@ﬁd BY refdfdficdrenef i t s

of the present inventiond are not [Imted to ti ssue enbodi nents. For

le, bath tj : | d tojl : i & af:
berng |1 quid i SDEPBIosTRE Rl Fa B ol kg PSR pEEN BRTRARE e O
tissue can c@h@dmiaﬁdlepéga&nm% QASE URVEEH-bRHrfingl TIR! frimegeicoDa faasmsd
u

during or after use. rthernore, paper webs of the present invention nmay
be useful aesizayspepermaking belambygls 2pilied davhe &lsreindorsingr gructapias 4aught by

napkins, and the,like. | ferr odi e t i tiple
ply paper \ﬁ@WG'YoPS?%e‘iBPZ%%e'ﬁﬁ\fg%ﬁ&%’ é?séle€§§§tl‘ 321 Eb%c’g?ﬁlgf o%{/&%tﬂ]égl"

et hod di s& 3gped3aheued Weth3 r BIodr @NAmpliki Breala E09H29s isstdMarn1 F11897 2o
However, if desired, it is contenplated that a certain anount of adhesive
or other active bonding nmeans coul d be added to provide additional adhesion
to portions of the conponent plies. For exanple, needling, enbossing, or

ot her thermal or nmechani cal bondi ng neans coul d be used to actively bond
the paper web 30 near sonme °~ or all of the edges of paper web 30, thereby
provi di ng increased resistance to undesired del am nation of the conponent

el I o 1 o~ N A~ Y b1 T




di scl osed above, wherein the nonwoven web has a smal |er wiatghNwREEZ®BON W
-1 than the width dinension W2 of the outer tissue plies. By placing a
nonwoven [ smal | er 10 JANUARY 2003 WO 00/ 05065 13 1291
wi dt h di m@éo@ﬁs&;l between the two outer plies, the two oquAéﬁggégg plies
may be joined at the edges at a bonding @egion 25, such as by a strip of
adhesi ve. Joining, or bonding, nay be acconplished by a continuous strip of
adhesive, a discontinuous strip, such as spots of adhesive, or per the

t eachi ngs &Shagohfdh032 sugdyMay 18) 997pa (Tspkthanst als 51637, 1946 issheslvag 1001997 ens,
t he di scl feh L$cl i . d
enbodi mont 1 AR ELahd S 675 BERIALFOL R BAMEFLERTIER. daflburer

t he machi nef dihichcdre ditobyorated hereln WpRfdremtor 260, as shown in FIG 2. Print
applicator 260 may be a rolling applicator, such as a gravure roller, or it
may be a spr aym@ﬁél'l\ﬂ&ii@?apé?rwe% B6 of SRS NEnAdHHoh $RdyOAlsdBORReshBriédba, &4 T -
Joining may al so be by ultrasoni c bonding, autogeneous bonding, or ofher
bondi ng nmekhows ikribswarti nFarbshogtening Ean bexasompdishéd by lceepangyyths coflulobie papaer
ply or plies,ar oextengive with th s_of the ou | i es,. adhesi.ve
bond ng” g ROy It sl BEWRRG IR PGSR (rgutioh E5inE AR  and
the surf acgopmednly usddaon tie purpbieC Trepink iEadtOMPRNRE Wiln€ dodtbybladdad RiveelFase,
mechani cal bondi ng may be nore desirable, for exanple ~by mechani cal

bondi ng at kaowadnal aal Grepidg mypy eaaccemplighed ecqosdinatty eampionbhessiamed ilhbPe ply
web. FIG hani cal, bongjn [ 70,, wWhj. e 0ssi ng
roll ers, ul%tial ?ﬁgﬁ?@sgﬁdﬁﬁgdﬁ&m@, 51}*n’eg%?;il ﬁé rgri%?'i%ds", ﬂ(’)er dé% %S}qpeyngg- \évg'ﬁ’g’sisve
bondi ng nefifsdsoratélileteilr % referdnck UK lfedhitively sroaidtisalip) fordshvitéiGng nidyebd er

wi dt h di mension than the outer plies, it is understood that other

di nensi onarcesnlished aia oves raiceocppisadtioneas @pghi inrronamPYly| aspigned Lb. Bateny
that the outgf i | .OF Re t LN_p I r ef ar. Y: re
of the per (Tele)Te Guef ApB 3Rl oSl 3ht LBy AP L P BipoRied )

t he pref er hetticbytdfgened.i on is as illustrated, i.e., making the w dth

di nension (corresponding to the cross machi ne dinension) smaller. In this
manner, aciPayfedIQREt Ng (such as adhesive, mechanical, autogeneous, etc.)
can be done continuously -in the I ength dinmension (corresponding to the
machi ne direct if §ilid dpkRBebRN brdidRbfe BabieP19€£ 201 dAf- coniprRd ndlBféwh Fitless t hat
the basis weight of barrier layer 20 inpact$ breathability and barrier
properti es fofmadigtopapenwonsin vweh. Refesably thielwabyis fermedsuch ut Becspbdisteged as t he
test met hod 1florc’tf%e/{.erm' ni ngﬁlvbi sture% Vapor Transm s'bon Rat gs QNXTR as
shown in t A% AREFYIOTCHE WetholOCSa &l BANBRI% AP BN BPVIRF SheF T s aFe™

det er m ned deycrilRa belo@N®ith rébreRYHoTIGAR] By T8ARING intd@b X ktock ThEhaWIBr Iaert 20
Rising Water Columm test nethod, also set WO 00/ 05065 14 forth in the
Anal yti cal captbeopreduceg: atopptireynaviates,cansistorsiviop Gasre peyrpopdgngasone pf the 4
shows a gr i r esen i f R . i :ght own
barrier | a;%}g?'p (égér}t(?ﬁggplanp%? él%éﬁggfg Qrgavﬁ %raéé H‘nfggrrﬁlio?fg éggicélﬁjewﬁxg? '%%Hl ber
. di amet er s. s nidso¥ddnomidal andddér inewhichYE inchpordarg adaetiardeaydriiinera thubtiple ehys of
10 mcrons, the MWTR {gHzO 24hrs/ n2) ranges from about 6400 at a basis

wei ght of ®BBERPradugs. X B ift1s aléesoatpmpglt@sth@t baprieraves 20 cam 8¢ Pr%lFeéa%r age

fiber diangt . ' n t.he ' | : I ally
decr easeq sl it Rs{fdireo % By IO el HEPBATALS, PR
nmore consi papért web AfsgbsiggiroNed maotillsel0 Fooeanpié, Maflown fileraak thd barrishowed
an increase from38 is believed that MWVTR val ues above

smto 15 gsm It
about 4000 l%)feézgﬁpﬁlﬁcheéﬁ‘ﬁed é‘rtg%é‘ﬂ’eqn? of hecrapermakingPreeessi er | ayer 20 into a
paper web 10 suitable for use as a facial tissue. FIG 5 shows a graphical
repr esent at i on Bafridry thyes t24t can tveatbrined fromi anynsomipositipnt hed rie| nrpfesably 2

barrier laygr 20.for paper, webs,10 having di.fferent barri | ayer .2Q fibers
di anet ers. xﬁ@“?ﬁmc i ﬁaépé cﬁ?‘_ﬁ]l"t %‘gﬁété‘ﬂsg""[ Hae Pﬂgoﬁgﬁfér telf‘?@"ﬁ%sr dﬁguﬁ ber
di aneter, fﬂélyo?efﬁisVﬁi&hbé’sSbﬁyﬁ\%bﬂEﬁe ahd BB &R, EBI%&W@F@‘@B ak| fol{tRflene
necessary to ‘cause liquid tfansm ssion'through the barrier |ayer 20. For
exanpl e, attetaplthslate, pelygmidesfsuch gsnylos, dsawell & cdpelymnerband hignds of thgee ander

di ameters of, 10 m crpns, hol ds out mm H20 of hydr ati ¢ head. ver,
for the sar?éh%égqrg’oﬂgﬂs{jﬁf’? yé{“%ﬁﬁ%ﬁ"@?@@%é\??%ﬂeé{’é@;ﬂg@ . é}losdipé“r@'%% s of
about 2 mcrons will hold about 125 nmm of HzZO of hydrostatic head. This
relative differential holds for other basis weights, for exanple, up to

about 15 gsm in which the 10 mcron and 2 m cron dianeter enbodi nents hol d
about 140 mm HzO and 160 mm H, O, respectively.



EXAMPLE By way of exanple, five sanples of facial tissue wapejanagey 2eath as
a three ply lamnate, as shown in FIG 1. A neltblown center ply barrier

| ayer was placed between two plies of wet-laid cellulosic tissue paper.
Each sanp® 0@486pr oduced on si npl e unwi nd/ conbi ne/rewi nd e§GrP 129135
shown in FIG 2, with no active bondi ngd aking place. Each sanple was
identical, except for differing basis welghts of the neltblow ply. The

t hree sanpl es Were produced with neltbl ownm barrier |ayers having basis 10
JAI VCIARY 22003 PS5 Qe tho thei @hMeS oD fprdceséing 8ntol thicrdfiBersSbP SHitblown
respectivel ﬁ'u /1'B99/ 01291 The cellul osic tissue paper webs were produced
in a thro&y %PIPP&C%S% process, generally according to the teachings of
the aforenentioned U S. Pat. No. 4,637,859. The paper webs had a basis

wei ght of 12. Bamigr3ager 24f can( dooat vary kpsyrbapisr Wpip gt mi!bmﬁylen@ampitbls‘enl of
about 40% NorthergFSoftwo deraf a%j abput 6 %Eucabtyfat us .fi ﬁ

Addi ti ves PR 9T F*AMPIge DATER layef g Aave A .OgRIs WRIRRL frRmy Rhgut Ak 557
at aratig m’abwé midtblo¥h ﬁBeéYﬁﬁfb?a&)@hbd@ aRBagd Alhnfdterd" 4ssP AR abodN do

car boxy net cellul ose (CMC), ‘avail able under the trade name 7Mr,

i njected amcwns,aemdanmfe paetfmablﬂleismamﬁbwlﬁ WECTQrESY In@rprgfem:td)en}mpsmentﬁbt:h
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Labor at or igefiy abo€2 mi@bigrer nel t bl own die. The die had 30 hol es per linear
inch with an orifice diameter of 0. i 6 inch, and a 10:1 length to dianeter
ratio. An EXX@Aultbidifing FiB %4:5%8010\/ %Yé?x'ﬂé%i&ﬁsd YABIERAdWTRGREO an
average fiber dianet gg ?‘gq;%out rrrll cr(?ns Durlyrr;%1 e>§<tru5| on OP t he
pol ypr opy laemekorteivempiepmebbloeing gereeallyacaauprives iexypiading aghermopkistie dirsughlhe

attenuated.fi.bers were | aid down o a v c m assi sted formng wre
they for m&if HiRdD s presange o Srﬁr\‘fﬁ‘?}‘ l]ﬂ"nulé' it thsre ’Viﬂ'lﬁia tg 'r’i‘gh“&%md as

rol | stockyefy RHUBRGAYEBE bRTRE §5RE 20 m&ﬁﬁa@tuvae%eohbeﬂa%e&Heﬁﬁeﬁnle'c&u%}; hon.

The two cellulosic webs were then processed as descri bed above, with
r ef er ence mavifg it 2nd wdidifiedao foim e sloswpwerafibwub ytradrerenegd pheferrwd pethod N

adhesi ve bo n ma ondi n s u plies
of he 11 MAMRE L EFRCHR U v kPt dutaid ByS D RORat oF abarnes Attt hot o
contact byiopsané diseloke bﬁwmcﬂbﬁexaﬁpmbrpbfra@as&iwy Readhdy s described
bel ow. Table 1 bel ow shows the hydrostatlc head and WTR | evel s for the

five sanpl es. pagidliigfdr %C&n ehhﬁt&grwémaﬁd Qdufd dﬁ'QBuhﬂyerbﬁ zzh fok qui d

i nperneability together wth | evel s of air or vapor perheability is an
unexpect edulmqeédtmrcmbssmgaaspoﬁsmck iBavmertlayer.20Teab lbe processedriotot mpcw:webé@ and

?/g;r EZ; C)Ir %:w%bﬁoﬁjvw ing M@@ﬁ% SRS Gt P QR Blie§ igura 3 2 AR

cellulosic webs 30 can be drawn off rolls 230. Barrier layer 20 and cellulosic web plies

30 can be combined into web 10 of the present invention by drawing through combining

——

rollers 250, which bring the component plies into intimate contact, and may compress the
component plies to achieve passive bonding of the component plies. Therefore, in one
embodiment, no adhesive is used to bond the plies together; the plies are held together

passively, i.e., by passive bonding, as described below.

Paper web 10 can be manufactured by combining the multiple plies into a multiple
ply paper web by other methods known in the art, including by the use of various active
bonding techniques, including adhesive bonding, thermal bonding, ultrasonic bonding,
and mechanical bonding by embossing. However, it has been unexpectedly found that it
is not necessary to actively bond the plies into a multiple ply web. Instead, bonding can

occur passively, upon combining the component plies into a multiple ply paper web of
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« © 412SS2006137S00081124600101604700151S8S000 The bondi ng of the webs, terned

"passi ve bggi%’é(gs%srproduced a weak, yet j sufftcient, bond bg&x‘xﬁgﬁf(ﬁ%ﬁe

conponent he | evel of bonding appears to be independent 0

basi s wei ght of the neltbl own nonwoven. By1"sufficient"” bonding it is neant
that the plies bonded together wth enough bond strength to prevent

undesi red del am nation when the web is cut, folded, stacked, and used by

t he consumer thepredent inyantiovet Fardexampils twitlerefergnee r Blfs 12 suffioienRberelifgVbddR)ys

MTR det er mi ned. b hat ,i s _based in,.part .on ASTM E96 ich i
o et B PR Pefr AP OB gl oSaGnt BUFH SRS AR e Rl
net hod is repeieRthgtadase! Pere &ﬁﬂ&cpagénmsmel'_iayf&rcuir&aﬁi@a,!mLﬁ@dﬁwﬁgsue,

vapor transm ssion rate as set forth below Briefly summarizing this
net hod, a defithew uniientiong dehondingnfithe cerapoment pligs,t This serpaising aesylicprovides

| i ke contai ngr.. . mat ery als 1.8, 0l d op.the t the contai ner
and held secg(;rreq M@gﬁgﬁ’;ﬂ? Hi ‘H&‘I’ ﬁiong‘tgﬁ%taglgs?ée)@}&nﬁflg ogtg%fgﬁ%'ftﬁng’ssumeaﬁ nby
wei ghed and deefsldsshdif, hikesive Bonding\ailtedybnic THhdags ofBbiding bg aetfdsihg. As

I
constant tenperature (40C +!- 3 C) and humdity (/5% RH +/- 3% chanber for
five (S) houtsll, pasivgskanding ayaids Hinuse gbrdbesiyesnbatweer: Hienplies, whishl ean odd h

pl astic wap_: V, k | ot ake, . a o.equiljbrate
For at 1 eact Sk llneit | M pilfak 407 Ot HSHm@RCHLndhebit 3 SH Ml
where the bapaticelarp fdroests €ok ustlas fvial wpbathftisstdsst ur e absorbed by the
CaCl,is determned gravinetrically and used to 10 JANUARY 2003 WO

001 05065 Passive bonding provides relatively little bond strength between the plies, which is

sufficient to hold the plies together for normal use. For example, when used as a folded
and stacked tissue, the paper web 10 of the present invention exhibits sufficient ply-to-
ply bonding to prevent unintentional debonding of the plies. Without being bound by
theory, it is believed that the passive bonding of the webs may be due to static electric
charges present in the materials, and may be somewhat variable due to other factors, for
example, relative moisture levels in the web components. Also, the light passive
bbnding may be due to mechanical bonding of the exposed fibers of barrier layer 20 to
contacting fibers of cellulosic webs 30. The mechanical bonding may be analogous to
“hook and loop” fasteners, wherein bonding is facilitated by the engagement of male and

female members of the constituent components.

The beneficial results of having a breathable barrier layer incorporated into a
multiple ply paper web include preventing the spread of disease-carrying germs that
could pass through the tissue onto the hands of the user. For example, a single sneeze
may produce from a few hundred thousand to a few million droplets of fluid, which are
potential sources of viruses, bacteria, or other pathogens. Furthermore, it appears that the
only defense against the common cold is the prevention of its spread. A liquid
impermeable (i.e., impermeable to droplets of fluid) layer serves as an effective barrier to
transmission of fluid droplets when used as a component in a tissue, thereby reducing or

eliminating the chance for disease-carrying germs to pass through.

Aside from simply preventing the spread of airborne fluid droplets, the paper web

of the present invention is likewise useful for keeping the hands of the user dry during
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web, and havbnding, Seyendingeirgihe ddhesiveabised ahd) tht&uﬂ@ceﬁhfwgy tieghditistids of ke
paper web of claim1, v~herein said cellulqsic ply conprises creped paper
havi ng a baé‘P%W%rbl’r'%“eéfPYro[r‘h thisp gaseq meghapical pondipgrmay degnate, desiratige fonner
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multiple ply web FIG. 2 shows a mechanical bonding station 270, which may be
embossing rollers, ultrasonic bonding means, needling means, or other non-adhesive

bonding methods.

While FIG. 3 illustrates a nonwoven ply having a smaller width dimension than the
outer plies, it is understood that other dimensional configurations are possible, with the
only limitation being that the outer plies be joined at certain portions, preferably one or
more of the perimeter edges. For processing economies, it is contemplated that the
preferred configuration is as illustrated, i.e., making the width dimension (corresponding
to the cross machine dimension) smaller. In this manner, active bonding (such as
adhesive, mechanical, autogeneous, etc.) can be done continuously “in the length

dimension (corresponding to the machine direction) during continuous web processing.

It has been found that the basis weight of barrier layer 20 impacts breathability and
barrier properties of the paper web 10. Breathability is measured according to the test
method for determining Moisture Vapor Transmission Rates (MVTR) as shown in the
Analytical Methods section below. Barrier properties are determined by measurement of

hydrostatic head of water, as shown in the Rising Water Column test method, also set



4. The paper web of claim1, wherein said inner ply conpri sesaehkdhoys
fibers formed into a nonwoven web. 5. The paper web of claim4) wherein
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wher ei N sapghet 4619 gmtgmgfdrq,sgw@pa@[amggﬁ said first width) such that sai d
active bondlng is between said outer cellulosic plies. 15. The paper web of

claim 13, wher :

bondi ng et hod 1016 s praitl rERERRAL or ASRRIAND hefl v Sk RIS, o
ply conpri smkbbmpbﬂnpalner w\fomgamr hveebisslOnbaghg differémtolmareitwo tyed 20 gfivels t 0
about 25 g/ ne, ands n has a basis weight fro bot 1 g/n2 to
Sbout 15 ofEetcr. ATRRABIIG, L aPPrEa 8 ToWRdRE PV R oS A E R AP B
conpri ses hbbaye \fvéxg B Sthé Oér@?g 'ﬂﬂEOhﬁdrB&QM@Vﬁ&dWﬂ@ccssar}otoJ@}J%R\ﬁ 3 22

18. The paperweb of cl rein said inner ply conprises neltblown
fibers havtmgsnasslavehraggh GEMGrlam 20:sEon example, adqubdsist we@h@@f 41gsm, a

d wh d h t f t t
about 15 PRESRIch PREs curBEv Gy dipEiechl 3P aichioa i BB El bR Bale 2000

gH20/ 24hr shydostatic head. However, for the same basxs weight, a barrier layer having average

fiber diameters of about 2 microns will hold about 125 mm of H,0 of hydrostatic head.
This relative differential holds for other basis weights, for example, up to about 15 gsm,
in which the 10 micron and 2 micron diameter embodiments hold about 140 mm H,0 and

160 mm H,0, respectively.

EXAMPLE

By way of example, five samples of facial tissue were made, each as a three ply
laminate, as shown in FIG. 1. A meltblown center ply barrier layer was placed between
two plies of wet-laid cellulosic tissue paper. Each sample was produced on simple
unwind/combine/rewind equipment, as shown in FIG. 2, with no active bonding taking
place. Each sample was identical, except for differing basis weights of the meltblown

ply. The three samples were produced with meltblown barrier layers having basis



19. A nultiple pl y paper web conprising at |east one outer 1gelanuhs200P! y

+ - passively bonded in a~ face to face relationship to at | east one inner ply,

said inner_ply conprising a neltbl owmm nonwoven web having a i i ght of
I'ess than %B“é G4 to about 8 gsm 20. A multiple ply paper a@zﬁ"’%@\é\%&rjdi ng

to claim1, substantl ally as hereinbefong described with reference to any
one of the drawings. 21. A nmultiple ply paper web according to claim 13,
substantially as herei nbefore described with reference to any one of the
drawi ngs. 2zights ohd, 6i HI1€, and/1 pgsmarrespebtivaltor ding to claim 19, substantially -
as hereinbefore described wth reference to any one of the draw ngs.
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onded by bringing together in 1nt1mate contact by pressure rollers he amount o

passive bonding is described below.

Table 1 below shows the hydrostatic head and MVTR levels for the five samples.
As disclosed above, the combination of high levels of liquid impermeability together
with high levels of air or vapor permeability is an unexpected benefit of the present

invention.

Table 1: Hydrostatic Head and MVTR for Meltblown Ply of Examples

Basis Weight Hydrostatic Head MVTR
(g/m?) (mm H,0) (gH,0/24hrs/m?)
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6 137 5000

8 112 4600

10 160 4700

15 158 5000

The bonding of the webs, termed “passive bonding” produced a weak, yet
sufficient, bond between the component plies. The level of bonding appears to be
independent of the basis weight of the meltblown nonwoven. By “sufficient” bonding it
is meant that the plies bonded together with enough bond strength to prevent undesired

delamination when the web is cut, folded, stacked, and used by the consumer.

Analytical Methods
Moisture Vapor Transmission Rate (MVTR)

MVTR was determined by a method that is based in part on ASTM E96, which is
hereby incorporated by reference, and is reported in gH,0/24hrs/m>

This method is referred to as the “desiccant method” for measuring moisture
vapor transmission rate as set forth below. Briefly summarizing this method, a defined
amount of desiccant (CaCl,) is put into a flanged "cup" like container. The sample
material is placed on the top of the container and held securely by a retaining ring and
gasket. The assembly is then weighed and recorded as the initial weight. The assembly
is placed in a constant temperature (40°C +/- 3 C) and humidity (75% RH +/- 3%)
chamber for five (5) hours. The assembly is then removed from the chamber, sealed with
plastic wrap to prevent further moisture intake, and allowed to equilibrate for at least 30
minutes at the temperature of the room (e.g., 20 +/- 2°C) where the balance is located.

The amount of moisture absorbed by the CaCl,is determined gravimetrically and used to

N
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vapor transmission rate (MVTR) is calculated and expressed in gH,0/24hrs/m* using the
formula below. Samples are assayed in triplicate. The reported MVTR is the average of
the triplicate analyses, rounded to the nearest 100. The significance of differences in
MVTR values found for different samples can be estimated based on the standard

deviation of the triplicate assays for each sample.

Suitable Analytical Balances for performing the gravimetric measurements
include a Mettler AE240 or equivalent (300 g capacity) or a Sartorius 225450002 or
equivalent (1000 g capacity). A suitable sample holding assembly comprises a round
cup and retaining ring machined from Delrin® (such as that available from McMaster-
Carr Catalog #8572K34) with a gasket made of GC Septum Material (Alltech catalog

. #6528). The circular open area of the mouth of the cup was 0.0007069 square meters.
The desiccant comprises CaCl, 156 for U-tubes, available from Wako Pure Chemical
Industries, Ltd., Richmond, VA. Product # 030-00525. The plastic wrap comprises
Saran Wrap, available from Dow Chemical Company, or equivalent. A suitable
environmental chamber is available from Electro-Tech Systems, Inc, ETS, model 506A
or equivalent. The temperature controller is ETS model 513A or equivalent, the
humidity controller is ETS model 514 or equivalent, the heating unit is a Marley Electric
Heating Model 2512WC (400 watts) or equivalent, the humidifier is ETS model 5612B

or equivalent.

The CaCl, can be used directly from a sealed bottle as long as the size of the
lumps is such that they do not pass through a No. 10 sieve. Usually the top two-thirds of
the bottle does not have to be sieved. However, the bottom third contains fines that
should be removed by sieving. The CaCl, can be used from a closed container without

drying. It can be dried at 200°C for 4 hours if required.

Representative samples should be obtained from the materials to be tested.
Ideally, these samples should be taken from different areas of the material so as to
represent any variations present. Three samples of each material are needed for this

analysis.
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If the samples are not bi-directional, clearly mark the side that is to be exposed to high
hlimidity. For samples used in diapers and catamenials, this is usually the side that

contacts the absorbent component of the article or the wearer in the case of garments.

To begin a test session, (1) weigh approximately 15 grams of CaCl, and place in
the MVTR cup. Gently tap the cup about 10 times, or as needed, on the bench top to
distribute and lightly pack the CaCl,. The CaCl, should be level and about 1 cm below
the top of the cup. Adjust the amount of CaCl, until the 1 cm distance is achieved. Then
(2) place the sample, with the high humidity side up (if required), over the opening in the
top of the cup. Make sure that the sample overlaps the opening so that a good seal will
be obtained. Next, (3) place the gasket material and the retaining ring on the top of the
cup, making sure that the sample has not moved. Securely fasten the retaining ring and
seal the sample to the top of the cup, being careful not to distort the cup. Then (4) weigh
the MVTR cup assembled in step 3. Record this weight as the initial weight. This

process should be conducted in a relatively short time, e.g., <2 minutes per cup.

After weighing the assembly, (5) place the sample in the CT/CH chamber for 5.0
hours (to the nearest minute). When the time_ _has elapsed, (6) remove the sample from
the CT/CH chamber, tightly cover it with plastic wrap secured by a rubber band. Record

the time of sample removal to within the nearest minute. Allow samples to equilibrate

for at least 30 minutes at the temperature of the room where the balance is located. After

equilibration, (7) remove the plastic wrap and rubber band and weigh the cup. Record

this weight as the final weight.

The MVTR is then calculated in units of gH,0/24hrs/m® using the formula:

MVTR = (final weight - initial weight) x 24.0
0.0007069 x 5.0 (time in chamber)

where: 24.0 is used to convert the data to the 24 hour basis;
0.0007069 is the open area of the mouth of the cup in square meters; and
5.0 is the duration of the test in hours

\
Ny’
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Hvdrostatic Head

Hydrostatic head is measured using a rising water column tester. A rising water
column tester is a device constructed in such a way that distilled water rises at 254 +/- 5
mm per minute up a 38.1 mm inside diameter column, thus gradually increasing the
pressure being applied to a defined suspended sample portion. The test is continued until

a maximum water level is reached or until water penetrates through the sample.

The test is conducted in a conditioned room with the temperature at 73°F + 2.0 °F
(22.8 £ 0.63 °C) and a relative humidity of 50 £ 2%. The sample is clamped to the
bottom of the column fixture, utilizing an appropriate gasket material (o-ring style) to
prevent side leakage during testing. The area of water that contacts the sample is equal

to the cross sectional area of the water column. The column is graduated in mm.

Water is pumped into the bottom of the water column at the specified rate. Using a
mirror, the bottom of the sample is observed as distilled water is being pumped into the
column. When a drop of water falls from the sample, the level on the graduated column
is recorded to the nearest mm. If a water droplet never falls, the maximum reading is
recorded. If water immediately penetrates the sample and provided no resistance

whatsoever, a zero reading is recorded.
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1. A multiple ply paper web comprising at least one outer cellulosic ply
passively bonded in a face to face relationship to at least one inner ply, said
inner ply comprising a liquid-impermeable, breathable web, and having a basis

weight from about 1g/m? to about 15g/m?.

2. The paper web of claim 1, wherein said cellulosic ply comprises creped

paper having a basis weight of from about 10 g/m? to about 100 g/m?.

3. The paper web of claim 1, wherein said cellulosic ply comprises creped

paper having a basis weight of from about 15 g/m? to about 25 g/m?.

4. The paper web of claim 1, wherein said inner ply comprises meltblown
fibers formed into a nonwoven web.

5. The paper web of claim 4, wherein said meltblown fibers are formed from
the group consisting of: polyolefins such as polypropylene and polyethylene,
polyesters such as polyethylene terephthalate, polyamides such as nylon, as

well as copolymers and blends of these and other thermoplastic polymers.

6. The paper web of claim 5, wherein said inner ply has a basis weight from

about 1 g/m? to about 8 g/m*.

7. The paper web of claim 5, wherein said meltblown fibers have an

average diameter of less than or equal to about 10 microns.

8. The paper web of claim 5, wherein said meltblown fibers have an

average diameter of less than or equal to about 2.5 microns.

9. The paper web of claim 1, wherein said inner ply has a Moisture Vapor

Transmission Rate of at least about 4000 gH,0/24hrs/m?.
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0. The paper web of claim 1, wherein said inner ply has a Moisture Vapor

Transmission Rate of at least about 5000 gH,0/24hrs/m?.

11.  The paperweb of claim 1, wherein said inner ply can hold a hydrostatic
head of at least about 20 mm H,0.

12.  The paper web of claim 1, wherein said inner ply can hold a hydrostatic
head of at least about 40 mm H0.

13. A multiple ply paper web comprising at least one inner ply having
opposing edges defining a first width, said inner ply disposed between and
contiguous with at least two outer cellulosic plies in a face to face relationship,
each said outer cellulosic ply having corresponding edges defining a second
width, said inner ply comprising a liquid-impermeable, breathable web, and

wherein said paper web is actively bonded near said corresponding edges.

14.  The paper web of claim 13, wherein said second width is greater than
said first width, such that said active bonding is between said outer cellulosic
plies.

15.  The paper web of claim 13, wherein bonding is by embossing, needling,

or other mechanical bonding method.

16. The paper web of claim 13, wherein each said cellulosic ply comprises
creped paper having a basis weight of from about 15 g/m? to about 25 g/m?, and

said inner ply has a basis weight from about 1 g/m? to about 15 g/m?.

17. The paper web of claim 13, wherein each said inner ply comprises

meltblown fibers formed into a nonwoven web.
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20. A multiple ply paper web according to claim 1, substantially as

hereinbefore described with reference to any one of the drawings.

21. A multiple ply paper web according to claim 13, substantially as

hereinbefore described with reference to any one of the drawings.

22. A multiple ply paper web according to claim 19, substantially as

hereinbefore described with reference to any one of the drawings.



