; e3eG } GxxyTzXD{ | | 6] T: } r<WD 00/ 05065 1 PCT/1B99/ 01291 PAPER WEB HAVI NG A
LI QU D | MPERVEABLE, BREATHABLE BARRI ER LAYER *159159* FI ELD OF THE

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

particul arly o oowdes pl e ply paper webs having a breat habl epCT/iBe01

i npermeabl e barrier |ayer. BACKGROUND OF THE | NVENTI ON Cel | ul osi c fi brous
structures, such as paper webs, are well Known in the art. Such paper webs
can be used for facial tissues, toilet tissue, paper towels, and napkins,

each of which is in W degpER WEHSH%VIN@)&LMUMWFERME are to perform
their s and find w de acceptance, the fibrous structure should
exh| b| t|m mm’m@mm operties | RREATHABKE BARMERIAYEBy| k. strength, and
ally, there is a desire to nake such paper webs haV|ng
|ncreased als Flty to stop certain fluids fron1paSS|ng t hrough t he web
during use. For exanple, for facial tissues is desirable to stop the
passage of bodily fluids during HEEDHR &H%Bﬂw'ﬁbo nose bl owi ng, and the
| i ke. These bodily fluids pose a heath risk due to the presence of
bacteria, gerns, dRc BeREt shtitigelatss taopaper Welshafemere particriady Bymufiiptsudy
saliva, or ot haperdph&lise @ﬁre&ﬁeﬁilé Yiqhill HhplemBARShabdr plyed @ facial tissue,
they can remain on the hands of the user, thereby providing 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 ghtskGROUNIPOEIEE IUSERTTONRRNY Viral diseases,
i ncl udi ng the conmmon cold, is the prevention of their spread. Airborne

pat hogens are not cteimogahuroﬁpéiﬁmﬁ,fresdgu%ﬁ%ﬁaﬁef HBISEThre SheBNknoWh G tHR QFN Buch
pat hogens are those _organi sns _that can cause, disease in humans and which

are transmi tt cRIPHYVIRERHPDISELET Gciabtistess: InlfitsisoRper uFlisand cppiers. rsheh body

flui ds includeygeg Hrﬂl M@éﬂ%@@d us%ewc{a?t i1Phese fRE¢hcRiRED ﬂé%bfn fHeit ifk@nded tasks
contam nated wi th bl ood ten it desirable to use a paper web to absorb

or wipe bl ood W&WM@ %mancmhqfité@é strpeturg shawldsexhibif syitghlepropgstics in tfrmgve a

paper web wit h,@BSetAeNbhulRl QREEH! £ sWth a barrier WO 00/ 05065 2
PCT/ 1 B99/ 01291 | ayer ?’g preven% rapi,S(c)f&H sorption through the paper web of

bl ood or ot her hungg;iBagdiy, {hL.-w lﬁﬁ deshi@ t@fxﬁ}(@ﬁfch?gﬁr wassemu@fma@ésmsabﬂhﬁ% eria,
and ot her pathogens, atte ave been nade rovide barrier layers in
ti ssue pr oduct%op rapineheidp fem msdngHthrongh éhquF‘eéumfg wses dige engypleyefor fasiat ed
with a substa esi i

However, such su egtﬁéﬁ%g%ﬂﬁgg t@%{)qﬂe %Egagg%%aglpeﬂgggpﬁ@ ?%e{nlfgﬂ Cpasse%’ e of
fluids, parti cuisabloyingaid thdhbcpl Ehese mxlamummosmhhaﬂynskgtuc it e Iprasengh'o
tissue paper, @bl Og#gltqs Bpé‘&uergﬁg] g&sr 69&2;12%0 Qﬁ%‘?‘%&' b& RQUEN TR G Fe

treated ti ssues may venti ng the tontant nation o
hands of the udreplets of bodily fluids pass through a facnal 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. Bloodborne
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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O her attenpts at providing an effective barrier |ayer include the
inclusion in the one or nore plies of a waterproof pliable plastic materi al
between the |l ayers of the facial tissue. For exanple, U S. Patent. No.
5,196, 244 to Bewknieaches a very thin, pliable nmaterial (e.PBCT/1B99/01291

pol yet hyl ene) incorporated between the |ayers of a tissue and held in place
by enbossing. However, plastic filns can decrease the flexibility, or hand,
of the material, as well as increase the noise of the tissue in use.

Addi tional ly, [hpd 1&pfe0bnt rif@aBREHLOS tifoughl Be PARY QR 0B 6lbABNbEREr Inm{ahakay i on)
it is inportant that the tissue remain air or vapor perneable to a certain
extent. U S. #éht No. 4,885,202, to Ll oyd et al., teaches the use of
mel t bl own fibers intimately overall thermally bonded between t out er
tissue plies for WOPrEERHEEMeadi gl getesy bactena, ?’@q%’i‘qfé’ath?%?’r?&FmP}\éﬁél‘feﬁ&e'&an

add stiffness haelBroMlid bitie BYefs il BRUE proBct¥eFbr AAmplRC bRASH MBreRRs of
stiffness and possi blg/ i ncreasi ng manuf acturing costs. Accordingly, it
P

woul d be desi rihemexbiresadrethe subaaics designsd énentapped prafran droplgts\whiluidsi s
celll ul osi & papar sl Wit Cleadics ooy o o) & ORpLETHAL 6 hOpROAL FIAL.

ai rbor ne pat hogetieslarly smiald diaplats which capuieaditir ‘spiketheoughintissiespapero nohquid tay
produced. Further,. it ' i i bhe, abl e,
el 1 ul 051 ¢ papar teepidhP dbbelaf, RALE PRlcFrb, BEAU HRR kb bf o AFLRC:

ai rborne or blmexbangibe pentdnnigation of theWBEF 08OES. 3 SUMVARY OF THE | NVENTI ON
PCT/1B99/ 01291 Disclosed is a multiple ply paper web conprising at |east
one outer cel | ul o$ither pitgmptp peproviding \anteflectgtbarrier ddyevinoile the lincdesionpiaghet vel y
bonded to at | ' j . ‘ i

rol 51 own 11 bere o} BERGIPAFS wilebron BRI ORElc Rl PO BEn B SO hoial e,
The tissue pl itssuec aForbexamplep &B. tHasu dNop 086,240 wi Beckatelrhes s vewyi thint plidbld r om
about 109/ SRR, RGBT wphSl LRI A0 S, SRRk, BN 29
conpri se pol ypiyogybasieg f i ievevel pldstig fikns aae dagesd ittenBédbiliyf o daml, tofiale about
web can have d"BAEM LT DAT TR DBGHS PlgMaots Bsht TR gIY: 15 BR abl y
from about 1 geasend (@.gahoptevent@gdonrl suffodation) & ip imfoemmithat the tysuedemain dir g/ M2
to about 8 g/nz. In a r§f§rred enbpdinent the inner ply has a Misture
Vapor Transni <3i'8f" BETIE20F 197 c'ageEdhout 4000, and can hol d a hydrostatic

1575 o1 oos-sect i OB AHBUNGT A pAFer® T ST it (i of ARG RER

intimately overall thermally bonded between two outer tissue plies for wet strength.

However, the required thermal bonding can add stiffness to the multiple ply tissue, as

well as increasing web stiffness and possibly increasing manufacturing costs.

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

which is liquid impermeable.

Additionally, it would be desirable to provide a cellulosic paper web which exhibits
barrier properties to the passage of airborne 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.



breat habl e barrier |layer according to the present invention. FIG 2 is a
schenmatic representati on of an apparatus for making a liquid inperneable,
br eat habl e paper web having a barrier |ayer according to the present

i nvention. FI®oodo3065 a pl an view of an alternative enbodi nehCT/HIYBI2Paper
web of the present invention, show ng adhgsi ve bonding along at |east two
edges. FIG 4 is a graphical representation of the vapor transm ssion
properties of a paper web of the present invention. FIG 5 is a graphical
representation of the liquid iISUMMAERYIOF THEINVENTION of a paper web of

t he present invention. DETAILED DESCRI PTION OF THE I NVENTION W7 00l 05065
4 PCT/1B99/ 01291 Wisthsddeil @maitide pl@ Papéo. web, cohﬁoasmg eisle:n;t ohmmeertdebmoﬂc)ﬁmi ses

a multiple-ply r web 10, In odi ment afaC|aI
i Soue. " Paper Pole o b ceudost Phesome il Kok P A S am - THF iehani o
barrier |ayer p%ocandjeijaﬁrgﬂékdbﬂmrm&rﬁbeﬁs%hh@uﬁwsa uquidamﬂierda@a&; brieivBable

cel l ul osi c paper webs 3 Wiile a three | ayer enbodi IS |IIustrated

such an enbodi"RBWPVeRVebonEhedtissusiplifs spn be é’Bf’pe‘IB LiESUR BRPEF | FW ipg Adasip perghbet i ce,

it may be desig@abliRut 0 PAYR Dokt bAYChreRIBAMIE Mout Y4 &/I? (I ¥bolBISTdARY. | ayer
and one cel lul osic paper web. O course, paper webs 10 having nore than

three conponent | gy@rseRh8d 2nbediaRAL P! Rdethwan 8b&o T #lerifkhr t Ny RAmpMikhi n
t he scope of the present invention. Paper web 10 may be epared as a
single sheet fR9lPIppulenatibers havinglan@yesageadiamatgriof jess tbap@@u{ &/@lcwn&r&nﬁmorﬁ
tissue, dependiiigafp dsfifhad YRt 25 nREBRL 18 Snlfen WBE ciflakilh BiCwBAREHont DS
A plurality of paper webs 10 may, al so be provided on a roll, the rol

havi ng perfor aabptadg/moto@é@utdé g/ma prefedally fpmnrbewdt 8/wnto, abewtcld g’@otahd)molml ng

removabl e for S /ﬁﬂm&h ed for bash tissue (e.g., toilet
paper). If pr pare n'b 1‘1‘ ssue I%ﬂdlspensi ng is the preferred nethod

of use, and paperxnszyﬁxla efred EQF cfﬁl@ﬁf%&in%l [MY ﬁb&ca?%?sftdﬂé V%lﬁkﬂs%é?foﬂ%té' SSUe

paper can be used e cel osi ¢ paper layer. However, 1In referred
embodi ment, a Ogﬁladﬁﬁl ilhoyt 400, 7md ean hdihs hydyossatie hl%d of @t least abaye 20 20optional |y
interl eaved into a stack of facial tissues suitable for dispensing froma
container, such as a box or tub. In this enbodi nent, paper such as the
comercially successful PUFFS brand facial tissue can be used as the

cel I ul osic paper |ayer. CHARIBR\DERSRIRFION HTHEDRAWINEGSed by the instant
a55|gnee The Procter & Ganble Co. of Tincinnati, OH As used herein, the
term " paper web"FHR I iset (cinspasctonshyyiaw B Papest webshaving mdiggidbimpermeghle,

present i nventy,QhabiMbhGid: & gm&go%ﬁ Alind ht gRGtsRMPonent | ayer that is not
paper and at | east one conponent ayer hat 1s cellul osic paper. For

exanpl e, the web gfg the;Psf askilatit ¥pRidnQRok 3T &P HPpdrsis aom%{akiagomqmwmven
barrier |layer between cellul osic paper |ayers, or vice versa As used

herein, the tdmpemsesle, breathabla panet iveebaavitign? bawmishidpt accardio e thej present
substanti al | y jgeutispuous, face to face relationship, formng a nultiple ply
web of the present invention. It is also contenplated that a single web

conponent can effefd. '3V1§|a3f)ldcn0vr1m/row9n altdrhB9e embMimEnt ¥R fﬁﬁer@eb%'tﬁ@pr@&hged on
itself. Therefore, a cellulosic |layer folded on itself, a nonwoven

| ayer i nser t ednysatiow spvikaadhosiver bondiag aloog 8 leasstwacdes: WD 00/ 05065 5

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



PCT/ 1 B99/ 01291 effectively forma three ply web of the present invention.

Li kewi se, a conponent ply folded upon itself w thout any additional plies

i nserted between the folded portions would effectively forma two ply web.
As used hereiwodbméterm"liquid' refers primarily to body PETIRd¥0128lUCh as
wat er, mucous, saliva, blood and other bo fluids, but may al so include °
other liquids. "Liquid" refers to liquid fluids, as opposed to gaseous or
vapor fluids. Certain body fluids, such as nucous, may have very high
viscosities, but aie sferdnke A6 d,ethtepkeédnqmwmoﬁ c:rm;irtws @mnpxphae;ﬁy pﬁpeth,eb

present inventj used. herei,n ab e" th referen

Phe barrior I oermifbad TSRS SUPeh s BT HYET ROk Ap e B P EP I FoPehocs
no}3 rfeadihl y paﬁﬁtlfqatd&nfpréﬁﬂiEaBlaebﬁhtdﬂwclié garhhelaparmr dlS}EQEd betovegl ﬁ)ﬁl ¢0Iﬂt1gho|ﬂg.perf
web of the presgnt inventi ui rought. i nto contagt . wit e side o
the paper woul ¥t *h%t'eastéwawlgﬂfesm B WEb§ 3§ ggvlfﬁﬂafrg‘ﬁws slimgptis fiugraisd. que
to the presenccibn ehBodiinghtl i§ coRenes efred Muf h&rlnhﬁﬁgr In 'Ehﬁfi | @ @ay be

ai rborne droplets would be prevented from passing. throu h the paper web,

and |iquid abs¥ssible tahasiaverlaner gmbedimensayid ongdaTies! amréo%ﬁleeéa RleYFPIPEE S| ng

through to theyg her sivde S REbsURPha dgmofic AP UrBE Bbthpdredt Bds BR also
det erm ned by neasuri ng hydrostatl C as set forth in the” Anal ytical

Met hods sect i orentseplaied apd ongidgred taobe \Mﬂén fesewnpf thapesnt ifventiovar ri er | ayer
able to withstand_a hydrostati c head of at |east about 20 mm HzO, and
preferably at | eaStreanshiOawryrhnmpreredas@ singleched ifererse s £ dacind tissuqupapkin,

i nper meabl e. FH'SIQ\QCI hgr t%'t}pmssuab B@&hhﬁ@ g’ theWyfnhofr p%f)&rugaf:ﬁ)r e c%hlﬂo@@f)z{p'ete r

| ayer means thal air, vapor, or other gases nmy pass th rougy the barrier
| ayer rel ativevspsurt Pvealiey of pRrsh tyehb 19 imay)alsel ls?oprpélfi@r pod@ rolb the rethpeying

perneability Ff@fa?o s%raehﬁe AREREM gggysg%fwggra%%%cgﬂox{ Bs?%@ﬁ&%l@tf xgﬁ’éa!

Transm ssi on as neasure set
Anal ytical Metshelss lseemmgnlybed:d)fﬂr b#btissee b, wilet hperpr Bgeeparedray dathitosue, a

barr et | aver v ip MR Rl AoRLRL PR, RPYA000, B0 alialply | o

considered to .,oarr rern

| ayer" neans asucwsqﬁdr@ﬁm}{mwwrami qmmapapnebanoﬁe ushd apﬂesehulosm\pm layer. whi ch
is liquid inp at.habl e r a, barrier
| ayer is pl acgg(mge%? el eng |n§bs°§énen5 lur "5 %a%% AL 8?%%%60 P tfmfl ?d am{)
tissue, capabl@tlmallprlemdcﬁvnahgnmhe spals sﬁgfec:df tidsieg Lsuitahle oy dispatisingofrene or

per neabl 6. PCEPERSS? 3190t 5B adbndp Af embGFRYEERo 2k 36 e PR flerialy
bondi ng of comporsshil PUFES® |bmnﬁrﬁclalbesneeamfoe tdsezi a;p|tﬂe| caltnlosia pnﬁaelaﬂhﬁm ve,
thermal or ult ssi,n e bondi means. For
exanpl e, pasm@i‘i@gfﬁ@%@%uﬁ% bé’gt Wgrli(ﬁ%‘ﬁ\& h’ﬁ aBELtH éﬂﬁ%ﬁg’ﬁ%f ?60

pl i es of mat erGablaCe JPCMegALt IOH.0 contact with one another, such that the
materials tend to "stick™ to one another. Passive bonding is generally very

| i ght, and represasusdthsein)tieudral “papdr wbt yr ‘Géliuimicgapalvibt fefére tathiwetof
contact once ptLaced i.n

cant ac}% hvm th .one gnot her . For G‘ rrg assi ve
bondi ng may beé RIESePnLEPR. highsomprizes aplepsh aue comppuent layerthat IS0t paper ad ) o
mechani cal borm’lleag pmsuﬁxlqaoﬁ&t ey that lﬁfh’ﬂlhlbg@ apek. OF or RRAKp1& Nkt \ivaﬂcifthef @eédeners.
As used herei n ﬁ ‘active bondi n% i S meant ndi n)% %f corrpﬁér lies in
known net hods,"EHEM GO AR 2 ARPPlrE: PUR OB g"d‘lﬁ SpXFE DelieR fiulasic paper
ul trasoni c medmfers, BIGSEEAJ,

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



needl i ng or other bondi ng neans. Cellul osic Paner Webs Cel | ul osi c paper
webs .30 may be creped paper webs consisting essentially of cellulosic
paper maki ng fi bers and have a basis wei ght of about 10 to |00 grans per
square neter V84985 g/ n2) per ply, preferably 13 to 40 g/ rr'éCB@PS"?)‘Iz%/‘, and
more preferably 15 to 25 g/m per ply. Inga preferred enbodi nent,

cel l ul osic paper webs 30 are creped tissue webs suitable for use as facial
tissue or premumfacial tissue. Cellulosic paper webs 30 may be dried with
a press felt, efiestiviehrforn ahbetphe web ofithe giresehtyinvantion s EikgisPUFF@ntomantcpln f
facial tissue e Proct I [ i ad.

currently pr efSf e@?‘gﬁs‘ﬁ oﬂlsfgg“f glhttﬁrn a dﬁ%ﬁg%%%ﬁgseg& b?thvg%d ?‘g,fOldtB%ﬁ%motn rally
identical in besideffustigty forintui tekiplsweeb. conposi ti on and ot her properti es.
However, it is contenplated that certain benefits nmay be realized by using
paper webs havi ngAdiufsxfdehércig, fhe aprer ‘L‘liqsisd” rBfors miearily & deyeﬂltidmpunheastwgaper
webs 30 may dlffer i a h Ss |t her,
properties, prOV| Rody nsah‘(')ansbloo andg {h he 5111% b‘g mr? aféo m8 def’t ?t\i}eerl 1ql]sl?11§l')ot h
surf ace, and O‘mﬁquﬁd”defeh‘law lilgudiﬂnﬁlls adsloppbs;d rtmtggdeouwmf ‘aaper ﬂﬁés& I (Elenan bopwper

webs 30 of the ese i nvention m venti gpal S
Known i n_t he dHE0 RS GERICI o0 RS AeTE A 50U DHGHe P popp g Saes

toil et WO 0GbOROpSrpdses BGRE bRM Oéflibnt | SSUe, paper towels, or napkins.
However, cellul osic paper webs 30 of the present invention are preferably
made by E:Ihr Ough aiAk uﬁtrdyh'efhg;( phqxﬁ&-&;&ﬁme@[w v?Wr@feﬁHheJ Brtlﬁ?dl’paﬁxdi)}'ayuﬂﬁeahf; thiat
atterned resinous. papernmaki ng pel.t referred. pattern resin

Do per ki no. b EHUGRBIE P ige BTt BOhErLy DT S Sefodhe

rei nforcing stdtheg!Ror @xaniple, ifiadsaparaidh o@m@fﬁé@bd Mv&ﬁﬁﬁ,rliqﬁﬁlsbralgﬁﬂﬁﬂdccﬁﬁﬁcyﬁeri c
phot osensi tive resin, ggje surface of the patterned resinous papernakin

bel t conpri sesViheside of ths Papsreyould nopbs &%Wsrf‘ﬁlfilyé’a?sé@%ghatﬁﬂh%lﬂﬂré@?Qu‘bne
surface, for eyapdp@sentd b8 theSEduid GRpeaneabRf bdrfid 18Rk UMK, RABEInE \Wktet30
carried thereon. During &gper maki ng, this surface of the Eatter ned resi nous
paper maki ng bevqu Wrﬁm rftorrapqgm traveh fegapes avep; and fiquid bserhsd om ogg side

cel lul osi ¢ papginRBs: whH 19%&?{%&91?61{1 ?stin@ tﬁlgﬁ%}p@ttﬁ@étﬂergfdetdhﬁng ERMENRAK. A

patterned resinous paPerma belt suitable Tor a preferred enbodi nent of
the present i r@ermeabilityasanbhe datermingd duyrmipasyringohygdagstasic headnns ety fogthsin ghed

U S. Patents: Aha%k%al%éthoasss%m fé%vl'l F§10a W%B%? tﬁeo%xéééﬁﬁﬁ%hn‘é‘ﬁ aatjamer layer
4,528, 239, issue , 1985 to Trokhan; , I'ssued March 24,

1992; 5, 260, 17ble tpsastbetand\mbydrgstatmgxg@ oft mrak@glzpr@nﬂa@ and Breﬁel’@l}’f@ldeastssued
Jan. 4, 1994 tq %rtsg %Oif’@é?w%@lﬁ E)Sr}éefﬂuﬂiq crilr%gbléngA' to Rasch et al.

5, 334, 289 i ssue 4°to han et a 431,786, issued July
11,1085 t0 Rasch elyedl pyeh 968 Ao LB AR b8y pSheld o, T
et al.: 5,500,277, issuec lE}hrchm?g KBE AN th b f‘ayr 20 b

i ssued May 7, VER®6 or oothigrogdsed mey pass thr@llﬂﬁzlheﬂ@amei é@@edelgé'pty utigpeded6, t o

;’r ggza%gt |a|ssue %@ﬁ?’ r%g% réfﬁg@g %{a%(éh% %ﬁlt% qm;r %%@gge,t%%’?di l%‘ysued
May 13, 1997 tmeaﬁn}tmgslheMoaatum Vaher Bmscilsssmrme (MV'\RR) &hmasmeﬂ by dhrepmethoded
herein by ref esreFﬁﬁﬁ n ;Lh% ﬁmﬂ%ﬁ&f\@sga lgtl‘; bgiews For a 9‘1 eh Eihtge Eesec%ﬂ?l ex{t{?)\r{gapt ion

can have two prinary reéeg I'on conpri ses
regi on which |lmmatrlnyerrhaemgagan‘m"ﬁm of Qeatérrthmmhonwooo gHzmnsénnecbnsﬂsrensz

paper maki ng belt. Th rlnted gion preferably conprises an essentially
conti nuous net ‘f?-li’ %ﬁe‘ C’(?r‘ftﬂeﬂﬁ‘iﬁ’ég network of the first region of the
cel | ul osi c paper webs ‘?8 de on the essenti al Ié cont nuous fé geggrk of
the patterned r es e BErFy r 215“?{ AL ATy KPRPOy tn@lP'acT |8/ PP MR P

thereto in geQﬁ‘weﬁty irfvehtidae wihichP @S ¢iduid iypeeth@BR Yind NeéHablel N IP0&I preRedur i NY

aper naki n econd regi on of the cellul osic, paper webs 30 can c ri se
g_ B| uralit 3 Ofem% 2 gayer is placed between two tlss%eppaper layers to form a so ITp

flexible tlssue, capable of preventing the passage of liquids, e.g., airborne or bloodborne



8 PCT/1B99/ 01291 dones di spersed throughout the inprinted network region.
The dones generally correspond in geonetry, and during papermnmeking in
position, to the deflection conduits in the patterned resinous papermnmaking
bel t. The dorf@04#5865r ude outwardly fromthe essentially cofGTABERE%het wor k
regi on of the paper, by conforming to thegdeflection conduits during the
paper maki ng process. By conformng to the deflection conduits 16 during the
paper maki ng process, the fibers in the donmes are deflected in the
Z-direction beathegans.tyhrepaining airgod Mepos perfngelde.of t he franework and t'he paper
facing surface of the reinforcing structure. Preferably the dones are

di screte. The cel Atbwsdiherenbipaseine bauinge ¢omgin fonding ¢fecopipereah pligsiy dhet i on

may be nade a j . i : X 480,
'S ued July Eo%hE A ReRBiiof be AR uen AR Ayt RearS AT, & Bk
Trokhan; 5, 364¢t6@4honidig urechnioFor tEampl@phssive Brndinigosai refer talthe; b<_zudthg that

5, 529, 664, | S%gglgﬁ v%#e%%w%%lieslo%gggaftgl z;rrr gr%ﬂgm ing aijltact ;rvnﬁor(l: ez!nlo{‘fnlep %1'10 .tl?a"%afer webs
may have certarn 10tions or € i ents added, for exanple according to any
of commonly assitgiakderd 5. “sRel”atntone adothd| , PdSve badingds Nenceailyeweryblight 98 t o

Al'len; and 4,513 05| .issue ril 23, 1985 to Lavash. The dj scl.osures of

211 “Che’ above FRFR ST AR g erb p feRebraPhe PR plf Byonas
reference. |f withsine@dothérh €F of @kdmplg assivecipadinyaby b3Quesy st dédtidciangds wade
on a through-air drying belt not havyi . patterned framework. Such

el Ful o5t o pagthestibdtootapih Hrshincel fofiok ob S BEnbr FYOER B Bodndan
essential ly cogvpl fdu&s| ow density network. During or after drying, the
cel l ul osi c paper webs 30 nay be subjected to a differential vacuumto

i ncrease ijt ; fa| [ B@ﬁsealﬂéi'eﬁlgﬁ_ye‘fhsﬂi\fe)bgﬁﬁhgcﬂs ﬂd;ﬂt%?h?f@of cOhPBneRBPIRE in lgﬁbgrgt he 6
associ at e elt, y he e acgcordin 0.t ol | owi ng patents: 3,301, 746,
i ssued Jan. 31’}“‘?5%?“‘5‘&5%2ﬁ*rec?Pa‘"é{1°'h?f9a,dL%s,“§o crgphor Yl mSgRsy Smhessing,g75 t o
Ayers; 3, 974, Qe&iling 55MR& bbkkng rhéhns 1976 to Ayers; 4,191,609, issued March 4,
1980 to Trokhan; 4,239,065, issued Dec. 16, 1980 to Trokhan; 5, 366, 785

i ssued Nov. 22, 1994 to Sawdai; and 5,520,778, issued May 28, 1996 to
Sawdai, the disclosures of which are incorporated herein by reference. The
rei nforcing stdellalbsic BapgpWebe a felt, also referred to as a press felt as is

used in conventional papermaking w thout through-air drying. The framework
of a patterned reGilluusg pappevabkBhgndyebd ciepyd papeapyabs echsistng kssedit@lly of

reinforcing structure as taught b onmonl y. assi.gned, U. P nt s

5556, 500, 1 o SeIesEL ekt g TRV Rrtads Qe of abous B 19990 LR pec.
3, 1996 to Arrpqll lasd(in/efé't adsm ob gh¥P pé bly, ipEdeisly Ngrto 40l g/POHSRF i and\/im)rlf(:h

001 05065 9 PCT/ 1.B9 291 Phan; 5,629,052 issued May 1 1997 to Tr an et
al.: 5,637, 192,‘@‘%@&2% t?lé%é}]"l@?f 1?1?359%“ g &re ‘%Fff‘ﬁl%‘%"d‘&’cex‘aﬁélué%& REPY 70 88

i ssued Cct. d7,are191_95edf3 ﬁs%@]ﬁ%bk ehndawﬁtT r{@H use l&shfﬁacda!l ShRS b p&mgim \gg&iﬂptiﬁﬁﬁ

i ncorporated herein ref erence. 1e. cel lul osj c paper we of the
present i nven?%e[&ﬂ% b7 WePed ey e e v aressstty gl ¢ ROV e Sommercially

For eshor t eni NQudeaddfld PUFFS@NRAHISITERCi NVt sGie8 Rhdiketdd 8y TR Plokes BCGRameCogbs 30
froma rigid surface, and preferably froma cylinder. A Yankee drying drum
i s comonly udgedf & IStm@ntguprﬁ@ged tQuEidegtical papee Seps PN Wi SubstaltidEt or

bl ade as is Wehtié%ﬁ‘%asﬁé“w&i@lﬂ, %ﬁ&ncs@&ﬂﬂ%ﬁti&?&n@@th&?ﬁr@%@?ﬁéss hesvRECH /i g to
comonly assigned U S. Patent 4,919,756, issued Apri 4, 1992 to Sawdai,

t he di scl osur éors¢emplpted that ecriainchgngfisy maebe realized by ying paner wabschavingdiffesiagi vel y

or additional leor?etftigg.e%Qp E{aﬂiylé?%@%ﬁ@e@?&?%ﬁ%@?@%mﬁ%@i%tm basjs 8/eioggt?

m crocontraction as taught 1'n como atent 4,44

i ssued April 3hickb@84cdampogigibh,orethenpropertiére prbiviiingoangrsideaff thetpapér web with a

i ncor por at ed j eference. Barrier . Ll qui.d ismper neabl e,

br eat habl e balr;' ?ei‘fl@re {}Isaygéh Sggacgaar‘lﬁ@grrsﬁ(riﬁ ]l'sag'mééle}?]%{“g%r%fl élbsé'%fg&f ormed into a
nonwoven web. Pr G ARV bc, e el o LIRS SYERih IRl delmEANPEALRLEH BS
rol | stock for usé In Lhe process ofhn%ﬁlng a paper “web avﬁng avartier

| ayer, as deserdcbmses kwavinvihe lart rfef produnirgg tissud-ipaper Dsefdyfof dacinl nigsuesyttoilat ol |
stock, the barrier layer 20 can be produced at optinmumrates, and stored
for future incorporation as one of the conponent plies in a paper web 10 of
the present invention. This is currently considered the nbst econom cal
manner in which to incorporate a barrier layer into a multiple ply paper
product. However, it is also contenplated that barrier |ayer 20 can be
produced as a web and incorporated directly into a paper web 10, w thout
the barrier layer or the paper web first being rolled into rollstock. For
exanple, nmeltblown fibers as the barrier layer 20 could be added at the dry
end of the papernmaking process. Barrier |ayer 20 can be fornmed from any
conposition, and is preferably a thernoplastic material capabl e of

p—



WO 00105065 10 PCTI 1 B99/ 01291 are pol ypropyl enes due to their ease of
processing into mcrofibers by neltbl bwn extrusion processes. Barrier |ayer
20 can be a very | ow basis wei ght pol ypropyl ene neltbl own nonwoven. For
exanpl e, bar menodsesser 20 can have a basis wei ght from abolRCTABYIZMout 8
g/nz. The neltblown fibers preferably have average dianeters |ess than
about 10 microns, and nore preferably | ess than about 6 mcrons. In a
preferred enbodi nent, the nmeltblown fibers have average dianeters of |ess
t han about 2. Sissuangapepte@wvgls, efr erapkiny. Hewssvet,hatlulafio phpe? websrIdnsf thebprssehowi ng
fibers for barrier I%{erfz can.b g‘%nt d.o(grty. b% rrethodsdknown LN @yhl? art.
For exanple, ARIPHITRIF RETGEE Pafs gy | Al Y R& PFUETSFY 24 mﬁ’éer%%fag t1%c
through a di eubé fi 8 piinedessineds Papamaking abelof Aabrefentet C patteidk sesinpud he
extrudate into individ fibers, I'n the case of baérri er

a}I ) i 4( gx‘gr 20 .
manuf act ure, PARFTTAINRS Belh FRMATIsEs O PHMBY SFMBPNERtS T/ HECHRE AdeBorGing £ i ed

to forma nonypygiref ThY Rifewihk gb@? cotnRis&f fdufe@PoFRiche ghbsehBlidedbdvi Ng i s
described in U S pat. No. 3,978,185 to Buntin et al, issued August 31, |
976, the di scl osupge QfirfabBi sththi Spaitemed Yeditud Hapérabiling eR | dbnipyiséseihRr Qi -
Barner | ayer 20 can be forned into a web and wound on a supply roll 220 for
subsequent pr EREETRghotesepgiiye retin and coptactsiops syrigs forzpamplp, et Priacetsell i nto

paper web 10 by &Ilﬁﬁﬁbiplﬁ#é?gveﬁpﬂﬁrc%ﬁ@ 110ln. qﬁlrfngcpmrﬂnm@,%ls l%urféce of e

configuration shown, cellulosic webs 30 can be drawn off rolls 230. Barrier

| ayer 20 and ®afeAdgssiRouRgBPesMRkise Belt awl imEritonpAtAacithths fitstsutfaceot! efhe
present | nventlmllodpddéanisdso b0 Rl b0 Rifieia. Whi ch bring the

conmponent plies into intinmte con nmay conpress t e conponent plies
to achi eve passi VeA%HQhE@reQBoxk@@p&ﬂQﬂggﬁa{ suRht1&for a PRERUREBodilden Qi %he
enbodi ment, no adhesive is used'to bond the plies together; the plies are
hel d t oget her Ppaedilgenyon maybe mage peeordingotornny @f Agnmen)y designefl BeY. Ratdntsw,
Paper web 10 Q?ﬂh?@s,”i?éﬁgé agriﬁg@,d] 93Y +6 0sOh Balt b?szgybé,'ipéusd %l}'@s_lbﬁg a

web t her the art y the

mul tiple ply paper _ met hods known 1'n art, inc udi ng

use of vari ousreideny&.08%sA, rissued dYiarch kds , 1992 5:1260.hY . dstved i Nev. bdntfi%gto

t her mal bondi g N4 dj i bopgi - i ng.
However, it hé@;m%&egg%] e"gﬁg@ﬁg@?@ lff 8&%% at n?{)[lrﬂﬁ@&ﬁof n’esgg’slg%re§m?g§§’
actively bond 19fktoRdselsetiaht B3H,289) issuyetl dugl 3; 18bto Trokdiae atisl.; BIAUT78(y issved occur

passi vely, up C hdy t he Y plies Jnio0ca |t il I er web
of WO 00/ 0gg‘@SHﬁbgC@?%ﬁ&fg%%mtgh%e%blrstsaqseenIYIQr%%\S}’e}]%Biéotﬁ.gfgg?s?é]i{éeﬁp%ﬁe,
wi t h ref er ence,300,2F1,Gssu@] Macchf1i9¢ il 296 tobbrnkhian gt alc Guf14,5a8, isswad Muyrily 1094 toer s

and use. For cXSA B & pase ehoied Sl | GIo RN el by eBRaE " 1

tissue, w thoaR, ufiéntocTibkicinadt atle5GRAT79Y isdued A@riC 2PIMIZNG Trbkhas .et &hj and

surprising re ovi des, f I tipl I aper_we 0, wi t hout e
St onar’ costo2B bR Lo T AxsR o abuils SR5RReRG ek e VLRI ng,
ul trasoni c bongieiighy referdaendi ng by enbossing. As well, passive bonding
avoi ds the use of adhesives between the plies which can add significant
stiffness to the nht icgllutosR! paperetvebsSBo fof MRS Presetit invelgidhrablavé twe peifharyebs,
particularly for. wehs for use as facial. or. bath tissues.. Passive bonding
brovi des rel &gy Hhe (I S EPRYT e ) Frmseieg Sesion R S imprinigh agging i

sufficient to fhaletolkhel Ppdremed eG8IolE pafetrhakitgy beRl THeGmpfifted pidiDpreterablyen
used as a folded and stacked tissue, the paper web 10 of the present

i nvent i on exhicBMPEses A Fssentia cq&rlyu%ﬁwosbnﬁeﬁ@mtwo‘gﬁr@mk OgﬂlF RS HEBnal
debondi ng of tJreneRlell@Ssic ﬁlﬂeh@b‘ﬁs F0eis ShdB QHMEE R¥entifIB AU Miimichs FambRbk @Y @t t hat
t he passive bonding of the webs nmay be due to static electric charges
present in theshernek reainans paprimakipe %elt seshwitheancially cerpsispondutherety ip pemetry

factors, for app & A | 1@%1: b components. Al so,
the |ight pasgﬁve %@é%‘ﬁ%ﬂn&%&wﬁﬁéq‘?g"gﬁg"\é‘?&ﬁ?éc‘g;"lpg onﬁie'ng of the exposed
fibers of barrier hayes g dR&r f30a8h ! deC & The
mechani cal bondi ng nmay cge gﬁgf’gbgg{ﬁg%l%mgﬁ SE&a‘?%gl oo% C?Jgg?gnae%gﬁaﬁerei n
bonding is facilitated by the engagenent of male and femal e nenbers of the
constituent conponents.




The beneficial results of having a breathable barrier |ayer incorporated
into a nultiple ply paper web include preventing the spread of

di sease-carrying gerns that could pass through the tissue onto the hands of
the user. ForWexemee, a single sneeze may produce from a f&"¥BINHEFRd
thousand to a few nmillion droplets of fluigd, which are potential sources of
viruses, bacteria, or other pathogens. Furthernore, it appears that the
only defense against the conmon cold is the prevention of its spread. A

| i qui d i nper nelbiee dispersed throwghonte disl énprintedr ogiverksregfons | (Tihel)domgy egengfellyves as
an effective b ' 0 185,00 I.d . . et

conponent in zf%{'?slg glgjdel,gl ehéglg%y% ? ?gﬁ% ﬁ%’e%éaﬂgﬂgilgrﬁgﬁ&hgo gl@f(l:%gﬁrgg 31?5

di sease- car r yiinghaypatiemed ocshass phpunosighg bélsi dbe floroen giompdeyoypwadiynfremghd he
spread of airborne fluid droplets, the er web,of the present ,ifivention
e P kew se usaieietbctnfaie ReFiath aibh, 8P BE e bl eohBRpRhif il <

00/ 05065 12 PGbhdu® Ahfig2tBd painnaliing piloedts.t By sneferming tcathel defzdobtanduingl 6and
the |ike. For gxanple, post. sneeze or'.nose bl qwi ng w.pi ng,an ani.ng can
of ten I eave t HERF P aradigking Aieessy Bt FBSE BuPe b et utsRiy FEfhe ZAGRRAGY { e
present i nventbetweet &t fp&REhg blifie WhHRStanblotk MAtthe paper Fdingheffacetdfighenands
and fingers of adults cleaning the nose or nputh of children can be kept
dry due to thd®POFARESuAYEs r’r’é%ﬁ‘?\”?’t‘@ﬁ 6 A% 5SS er | ayer. Further benefits
of a breathable b%gri r layer in a tjssue prodyct include the safety of a
breathabl e, i.e., '35 Feliyinsicenaprie ey dYdeqording ifgthe PETeRtBYentinR MagRenmete nose.
It is general l¥cdinbes mlalfemh@mnﬂ\é@sigmd .S Paiper 45290130, isRBEPANE NS, 1605 use
near the nose or nmouth, due to the possibility of suffocation. This Probl em
is particul ar I73701?1@1‘;&753&85?65%“%13&5%&6?87&?rT-r‘?lﬁlFﬁ‘é'rsr?ééﬁ% igsueq Mev- 4 §-d99rbto
products by cChinh@KRR: etlaf.; & 2420:d60PREEE e 5t 1 BBUE Tirdkheh® 8Call MAE CARMIs): OF
if it is ingested and becones |odged in the user's air passages, it can
cause suf f ocathepi. Webhmap 8wt qertaindotiqns or grelliks addad, ot $apPlerascudipe 19 #¥t ed to

facial tissue 2ERARLASAIencl .S PR 848D iskled N embQHRI8Y 10l AlABshdL Of | et
paper, may al so benef"t from bein i nper neabl e. Having a soft,

|'i qui t
flexible, |iqui-t3ifhhissiedafomd 2&alt9ﬁgm bg\@éh-cahe disqlogures obalf e abeisraentiapad
experience of ﬂﬁ{%}mtsfaieﬁﬂfe%?irﬁBxRBﬁ&q%ﬁQWW‘A‘er cafter use. Furthernore, paper

may

webs of the present inventio e useful "as conponents of bandages,
cataneni al s, di apgr&sircadthic c@fiof@PiHeP Veb LM mb8e ifiéLand Rade B £IRERDir
enbodi nent, the plies of the nultiple ply paper web 30 of the present

i nventi on ar e 45¢8%bakictoy hpjdngie patigyned Heamepprko Pugh ediulosie papgs oneks 3§ maY basfeer ence
to the apparatjgis sh bl iallv id B dehdity mtviopnt ated
that a certai ndllsgrrmﬂir?li\téﬂg%d}gghcgisoifl\g/gndc;gr}’v%%leﬁg?wa%{@\;ﬁéh bondiengwm%ngpcou d be
added to proviaefterdaying, eaelldotiepipenwels 30anayibe subjestedith @ diftengrtinletacuupl foes.

For exanpl e, i i . .t her, i.oal i ng
moans. ool o' bar gy Ry sol BN Ain el k> TR . TEE BR et B0, "0,

t he edges of pugyetre mads ®Cordinkdo el fqdlowingdpataytsi N3 a6 dissusdiJen. ailc &96G70to

undesi red del g 10N . Qf t 0l i paper
web 10 of the APantHil; 2okl IMBESE 16 107510 ASeshAMGZS, by sl FOPIES
30, and a nonwdgVete Ayslos; idii8&609 lissual Maeh bl $Bano Trdkbars 4239 465,dss8al Deedl6,above,

wherein the n b smal | er w.d i i.on n. th i dt h
di mensi on W2 8‘19 w&gﬂ%@&ﬁ?ﬁ%@ééﬁﬁ?ﬂl @%Y\y%y‘t"gi‘ g"cﬁ‘@% a aﬂ%%%%ﬁ ﬁ%ﬂ?? R)Sfya
smal | er WO @8] B8 6oSaldlaf) (he/diSBRSMed @Odhis ¢ mcatporeted hearsin\bl riferenseen t he two
outer plies, the two outer tissue plies may be joined at the edges at a
bondi ng regi on 25Theswinforatg byucturs inay e affelgdide sdfatted 1d @ Mpregs fePhs Bavel ing, may
be acconplished by.a continuous strip of adhesjve, a discontipnuous strip,
such as rrEpot s °8?V%%@§P@§?“a§?ngp€’rth‘{“ﬁgh’?‘é%‘('ﬁ’ﬁ %ﬁ?g'ofThE FARSRICTE ke iPgirsdu. g
Patent No. 5, Tésinold BapetrfidkitCbeliOnAs Ve iplied REhE fGCleMTd1tifg Gfrudtdit @itabight by

i ncorporated herein by reference. In one enbodinent,_adhesive can be

appl i ed al ong °8ﬁ‘ﬁl9§5yn%s‘g¥fﬁglij1su8iﬁ‘ﬁ%ltﬁ Sex§e8%i issued Setal hri 1V80 dp laekhen At By a
print applicatsygoa6s,.issasd BBOWN 1995 fol Ampwdski RBY hINts,aAPILE, Gadued MEEO 1MBYO7DE a
rolling applicator, such as a gravure roller, or it may be a spray
applicator, or other adhesive applicator known in the art.




Joining may al so be by ultrasoni c bondi ng, autogeneous bondi ng, or other
bondi ng net hods known in the art. For exanple, if the edges of the inner
ply or plies are coextensive with the edges of the outer plies, adhesive
bondi ng may N 095e§i de active bonding, depending on the adi¥d4pP1Pded, and
the surface energy characteristics of thg nonwoven inner ply. In this case,
nmechani cal bondi ng may be nore desirable, for exanple by nechani cal bondi ng
at a nechani cal bonding station after formation of the nmultiple ply web.

FI G 2 shows Bhanpgh2thiGaksued Miyrig, B0Atd Broklantst alahi,637, 1Pdyistved dunod9s199g
rollers, ultraspni i . J gBAR - ive
bondi ng net ho&&ﬂ%?{?%ﬁ%%@%@?{%ﬁﬂé{lﬁg eést'ng lnonmﬁv%%hp %/Q%%vt?%glsgggsﬁﬁl | er

wi dt h di mensi offwhitteare irtverpottterhephn waeferencd. s under st ood t hat ot her

di mensi onal configurations are possible, with the only limtation being

t hat the out er plTheselbdosiopapecdwebs 36 of the preseno intvemtive, mayratsb de &dykshovened,as nor e

of the perineier edges. For processing econom.es,. it 1S nt |.at ed that
the preferr edhbog‘ﬁlflf’gﬁef atti %ﬂwgl%o“ﬁg"% F‘I“ﬁget ?cﬁf’[@g?,ls ec.i 8’.’ ,creﬁﬁlﬁiq egceﬁlﬁg)swp@ﬂ

di nmensi on (powetgsmd’min_ ' gigicbshurfamexa&psre;ﬁﬁiblya&dm' ﬁeymcmlensimkeeaim‘hg drum isn ;hi S
manner, active bonding.(such as adhesi.ve, nec cal., auto ous, etc.
Can be’ done cOMTHILHSATST B oRpoRo e dEHEHOR A i SSRGS “Ello

nﬁc the_ dir e_ckﬂ#m)i?dllga&ﬂgcw{ilrgingacmhﬂﬂ@mc%s&m% .t% !:c{n_nhaﬂy bﬁ@ged o8d t hat
the basis weight of bharrier yer i npacts breathability an rrier
properties of g‘!‘?ﬂé AP Snetsued AmH gt nh 1o ?awga‘né}éfsﬁfsé'ﬂg‘%&;rﬁ 158 ¥o the

test nethod fﬁh&or?&h_ﬁﬂ Merim By MEérSicd! AL¥ARGVely bARKTIAIY TorksHoRenitdMkiRlbe aS
shown in the Analytical Methods section below. Barrier properties are

det er mi ned by?24teBBYRhEdif Wet MEfjeRoBEAcHER @s rught BY comemenly assigned diwr Paicrthe

Ri sing Water £@hkgi0y, {8&da ARiIN0d982SWeIRed: al., M QiLREHS QP Rhik if Rkbdoratat he
Anal ytical Met ho_ds section below PCT/1B99/01291 FIG 4 shows a graphical
represent at i obere)f bXKEfRencs. basi s wei ght of the neltblown barrier |ayex 20
for paper webs 10 having differing barrier |ayer 20 fiber dianmeters. As
shown, for a Bawigrlaver gyer having average fiber dianmeters of 10 nicrons,
the MWTR (gH20/ 24hrs/ n2) ranges from about 6400 at a basis wei ght of about
4 gsmto about 4éwléﬂmme®egg?n brathabispheaies laxfar20 B coRpETeaRE!to R fibers
diameters of #fPmBd miLHRonvdvel e PREfefbWRhORLD {sTEMRASEH thA THeall B 8lofddl a¥
decreases. However, for fiber dianeters of about 2 mcrons, the MVTR was
more consi st effll, stoeknfor e fin dha aroeRse of Zerkingoa PBRRI WePSDAYIngah damIET (AYPY. y2Sshowed
an | ncrease fﬁ&@i&}g@&%»@it £ ol HIG! B @ﬁdn%}{ﬁ%ﬁ)?ﬁi stMﬂBe\S%iHﬁ%yéé‘%Ve
about 4000 are sufficient for safely incorporating barrier layer 20 into a
paper web 10 sam beapiodudedrat wpdmur rate$, ol stored &g futureringprpgraidnogsone off hphi cal
representati ogciglgj .0st at | LS el ght : L

barrier |ayer o %?{q’{%g%é?‘ ﬂ\%g%?e ?gﬂﬁgsﬁeg’gégﬁfﬁb@%f ]glgsrl% P‘gfeﬂﬁgéy‘%lrs o dfi bers
di anet ers. Asthehmshedonoticd mannei in wigghetr iscarperate taHhardenayer intvea wopbiplegelyf i ber
di anmeter, for ' basi ' - '

necossary to BRSOR Sy IAGuErlH Bko clRpRhERbRl bl K A0Bh L pRodifhts
exanpl e, at aalyabiasd\isiogivratef didecty iinto a faper welr 10, ayiérouhtieibagienlayemgetbti ber

di aneters of 10 m crens, .hol ds,about, 0 HzO of h st ati.c head. However,
for the sane Bel woh BREReAE o RO ISt ol Eetile MBI g PR . <
of about 2 m tayer®® ceuldlbe Added aathe dty ehd bf thepaferthiddingodrodeydr ost ati ¢ head. Thi s
relative differential holds for other basis weights, for exanple, up to
about 15 gsm i n Buniehlaydre20 Gaivi ter fotmedh drozh Rhg reompdiidoretadd e nfrefdtabBnas hol d

about 140 mm H~0 and .l 60 nm HZO, respectively. EXAVELE By_way . of .exanpl e,
five sanpl es SFTROpIAsts materighecapahie ‘ﬁaﬁ%fuméﬁc%waém Iggﬁ?{‘ee Eﬁ}‘yﬂl‘?fm“}‘fﬁﬁé, as
shown in FI G pdlyoléfinteduck |20 Walypripyehie Bdy phlpéthylede, palyestervaschpdsasdtgttiyginaeen

two plies of wet-laid cellulosic tissue paper. Each saml s, produced on
si npl e unwi nd/EFhRRLE; PAYIdeseh phwin, ab 9ol Fi 600 o 21 b%n\é\?pfz °¥dMact i ve

bondi ng t aki ngthpy tR&RoplastfchobdieRd. PréveRed MEn itkedd are DS EREnd, Md Hbst bRYdrR basi s
wei ghts of the neltblown ply. The three sanples were produced wth

mel t bl own barrier layers having basis WO 00/ 05065 15



wei ghts of 4, 6, 8, 10, and I 5 gsm respectively. PCTIIB99/01291 The
cellulosic tissue paper webs were produced in a through air drying process,
generally according to the teachings of the aforenmentioned U S. Pat. No.
4,637, 859. Theopepess webs had a basis weight of 12.7 1b/ 3008 14§¥Hbout 21
gsm per ply, and were conprised of aboutyg#0% Northern Softwood Kraft, and’
about 60% Eucal yptus fibers. Additives injected into the pulp slurry in the
wet end include Kynmene 557A at a ratio of about 10 |bs of Kymene solids per
ton of dry paper polapmpylandsodug teethhly | easelof prapsssingOND) microftersaby enelibtioyn t he
trade nane 7 L hj e t aratio of about 2 | bs of solids per ton of dry
paper. Both %ﬁ%r%sgdnfgé&% are avail able fromHercules, Inc. of WImngton
DE. The mel t bl ownypl . oduc a Lz ter
wi de J&M Labor at o}raipljgér, \@%rc%pgq%yrgr‘gra ?'nes t&%wg%ﬁg@wﬁ%ﬁh@% rgﬂébko es per
| i near i nch winbiwewenoFof exaspll bareérdayeo0 GanliGive abixsis weightdrohDabbut Ergabout o

di aneter ratiqQ. An xon,,.knc. .3546G.1200MER pol ypro ene resin S
extruded to a(r% @e‘r ag§ 'P?lbbé?wrbpg‘ﬁ%tpléetfer%@y %F %eugve?%fgla%?% rSmi%(sz‘c’r oﬁig.abvqulong
extrusi on of triieropglaydpmoreprefamblytiése tifan absis 6umicenat herpuetred dmybodimentygheng ai r
streans. The at uated fibers were | aid _dowy on a yacuym assi st orm ng
w e where t nAPEBNRIer R e e e et At F R G e iR

t hen wound as tiig@laborasikroh@r subsequent processing into a web of the
present invention. The two cellul osic webs were then processed as descri bed
above, with ref erpRiBlovingHibes e badtter BiyEE20 dah ibe sarfiepait dY atHoys kilvevnii bl own
ply. No adhesi ve bondi ng, thermal bonding, or enbossi ng bondi ng _was, used.
The plies of He ™f F\’fagﬁ’g"d“%g OWE}gegeB%{glbi %&W‘Sﬁoq’fﬂ'}é@n%ilg‘ﬁmw&sﬂgﬂ?@&@taher in
intimate cont &g tiPih RE PEBEHCE of Blslr@is of AP hRAWAks OF theaNFidae: RNEERNGIubIS

descri bed below. Table 1 below shows the hydrostatic head, and MVTR | evel s
for the five §"§ﬁfa1 ég.theagasaioégwagreayqb?&/@?n %@r%dﬁﬂoiﬁﬁ%{f Arihey cliegird PB\Rel s of

l'i quid i nper mpgfdg delt ah@ SRidiRA t0Vidni aHosWol@Vibrsus Qfruckirk. Arproféddd method of
perneability is %n unexpect ed benefit of the present invention. Table |

Hydrost at i ¢ HEYPMEaNyARsiBEd WeY ShPBwO-PL 885 E BHpiinee aBassued Hupwshdl,

Hydrostati c Haage, MR clddhidiel whidhishielbby (bR8fae el BikferendO 00/ 05065 ~s
PCT/ 1B99/ 01291 4125S2006137500081124600101604700151585000 The bondi ng of

the webs, termed BR#asslay& WAL RForREORHE L HeB A8 Hound Bh a%ﬂ?;ﬂl&%l@ﬂﬁﬂ f&ond
bet ween the conponent plies. The | evel of bonding appears to be independent

of the basis WePSgHENOIOGeREng RS TPIhFlatHn Broticrdden20 e be pipcessed igioPaPyoridiley i t

is nmeant that yhe cphbBmgPapaaas t2e0ehheiowd 1 FRRONINn RO dostidueitigh hhbwn,
prevent undesired del am nation when the web is cut, folded, stacked, and

used by the c SRlstonis \yelﬁﬁigmﬂx be drawmeffiygts230. 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



Moi sture Vapor Transm ssion Rate (MWTR) MTR was determ ned by a net hod
that is based in part on ASTM E96, which is hereby incorporated by
reference, and is reported in gH20/24hrs/nm2. This nmethod is referred to as
t he "desi ccamtoommsdessd” for neasuring noi sture vapor transmPEIIBHRARLe as
set forth below. Briefly summarizing this t hod, a defined anmount of
desiccant (CaCl2) is put into a flanged "cup" |ike container. The sanple
material is placed on the top of the container and held securely by a
retaining ring thdgregms kvtntiohh Fonsesipdd, withaefetenre weHIGhBdufivtknt badlingestcas the

initial weight. The asse in a cons .ant Ie erature

O e &L CoebitaE et A5 BRiE e ogfbofeh) St OGRE cottet e By i o
then removed fr@oiebdid £1aaRdeFor eiapie hapériviebloasdyite cUf, efldddOarndnB¥ER a fisdiid, her
noi sture intake, and allowed to equilibrate for at | east 30 mnuhes at the

tenperature of Wikhout eninentiong deb"z‘ﬁhnﬁ"’ftmo%@?"é phgse Tihus syrpeising esuli PERVAdSS The
anount of nDi Stiyf g RAGHE r 8 1RGAEOR REh&fifonake tbst bR bbABA, st hy band
used to W O 001 05065 17 P /I B99/ 01291 estimate the noi sture vapor
transm ssi on r ahemelhordjngoadhepise bendinge ubtasems beridig. emiongdsig yyimbogue cAF ng
the initial weighi pfa§sW@ Mﬁ@m@'d@@ids e ﬁ@l}ﬁ’ ad’l@&x%tbetv@éﬁ tﬁptzééjfvﬁlcl{%gﬁ’radd
transm ssion rate (MTR) is cal cul ated and expressed hrs/ n2 usi ng
the fornul a belsenifi@angifisssatoetha guultiple ol wepi pitifinasseis unﬁ@lrphleon tsieh WESR i s
t he average of ﬁagfc ;a;lwg)rlvge%ggor%%%g ,orf)é}hl ded to the nearest 100. The
ignifi e va

si gni ficance of ences in l"ues ound for different sanples can

be estimated based ?J%JK ?cﬁ{.ﬁkgl%% ARYY 'hﬁ%rb%igd Et&%g&ﬁb'e@ehﬁﬂ%e‘&h@éw‘:% it o

each sanple. Suita l"ance ravinetric
measur enent s i nwffiedkat to hvid thb @hcsApgetiier dor roguialad. elfrr eg@gtle, gvhen waesi atsw)folcdpd a

Sartori us 225450003, 0ls QU Y38l 4eb PG e GARAF I Whion Auitd Rk Sed Bloe

hol di ng assembl'y conprises’a cup an alning ring I ne
Del rin (such asply hending i }brmeurilntomdml\,@mdl@pff th@atleﬂ o@/n#@smmmpum b}h a

gasket nmade of t%: e Li: 1eve ?hat ?he 'Aélnlltg O\geb#s#%?a%@e duy?g J &gétlac
open area of the e cup 30" square-meters

desi ccant corrprahsgss ﬁiaﬁnemjtﬁeﬁmﬁmnalh}amdlnms beamewmbbmabkdmmmerﬁhaers for
Chemi cal I ndustries

nond,, VA. . Product # 0O
o ap compr i ses SR Tsle HUSPREASTES (RIH OO Tl Altp s B, Pl
equi valent. A Slwnﬂﬂbhglyebm\dué e iecHaficalcvading lof the eApaed fibdre of erEhﬁf}Z?@o Tech
Systens, |Ine, ETS, no 506A or e v erature. controller is
2rS model | 513 ORUEE Grot el R AR -t S BRI dpics e S ARUPsS o
equi val ent, t he“hb@l&&ﬂdﬂ@oﬂrﬂaﬁenbl% whevbin beydifg B FidiliedBatht Bgpaphialat oRBARWE (400

watts) or equival ent, the ura| difier is ETS nodel 5612H or equival ent. The
CaCl 2 can be u H‘alﬂl“?‘e&@f"fsj’ fhe GARSHMCRLAOBWORSYY | e as | ong as the size of the

I i h that t h Usual t he t
Luo thirda of tho DU CHETHBLEHE OPAPEE 5 Bemuis bR BN, BFOPOREHBP T

third contains hiligle plyphpes bl idcloge p@mmg thy sprtadVandiseaddringl gni@khabe
used froma cl osed contai ner. wi thout dry It can he dried at, 200C for 4

hours if requi reoyd peshHiherugh ther tissee %‘%i?rﬁ}eel?n hfUheuse Bt SPREE # SBRY SRz
materials to benhesbliste Mot huniRAIBouSAURb @Few RENIbA dRPletsAdreThid, WMGh are

different areas of the material so as to represent a]m}j1 vari ations present.
Three sanpl es OHOt@&é]WOH'ﬁ?Sé}fP’HPSC&rbé“ﬁ%&é@l‘hffcﬂathf’gﬁ“é 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



anal ysi s. WO 00/ 05065 18 PCT/1B99/01291 Sanples should be cut into
rectangul ar pieces approximtely 1.5" x 2.5". If the sanples are not
uniform clearly mark the area for which breathablllty is to be eval uated.

| f the sanpl e80&Mes0¢fot bi-directional, clearly mark the si REHWBEY o be
exposed to high humdity. For sanples usegy,in diapers and catanenials, this
is usually the side that contacts the absorbent conponent of the arti cI e or
the wearer in the case of garnments. To begin a test session, (1) weigh

appr oxi mat el y 4 glatedso efeesiad gl rmsdblpbv'axgand thetlike MfléRamplp, po@amedzy ot Byse t he
cup about 10 t LindS,08 de bench.tq stdd but

lightly pack tﬂn%t‘gdo%‘ngfﬁ %gtt'fgzca i{tﬁnﬁeaﬁ’et X f"gielps hd? (i)soouflt’tll Y€ Qﬁgﬁ t he
top of the cupbardeilat of the peesentvenfionCGatlpzeventtthis uhdlaenrdblc:wemesst @unhaerj the

achi eved. Then ce t anmpl e, th the m di t i u i f
eautred) oveni sl R of Sl FRarie e pecio gt <Rt tebe Ko B e

sanpl e over | apte lig6id dpgsinBgbilag of habardiedagd. seal wi |l be obtained. Next, (3)
pl ace the gasket material and the retaining ring on the top of the cup,
maki ng sure that tFafhadaRdfRs RS bre@habi®YLHer IHRE M £ligsué poded ihdiflertrd Sifdty Ng
ring and seal the sgtgyle to the top. of the cup, being carefqti not to,
distort the cuff. Qo i enetirgpermenbloypraduet hsing dised pgat dhy owp s ngse. Rt gy g

this weight asganbxeuy ﬂhcldsﬁiblé/\ﬁi fwe -an AL iSnpRnRasIe %oﬁb&iéhtdfoli?%s@ ﬂéufllﬂﬁet &Qe o @

relatively short tine, m nut es per_cup. After weighing

assenbly, (5) wplgbedum%thgmﬂehﬁyr?fﬁ#@cmmi h&ﬁ%@P i§ Eﬂmeﬂaeslyrfelﬁveﬂ tOttbe t he
near est m nut e\)se o%ﬁﬁn};éﬂ%eatbléﬁmh’la{%s@ pR6Red by CRildrée TP Y Lait-IEpepadmleQiskueqin t he
CT/ CH chanber, tightly cover it with plastic wap secured by a rubber band.
Record the ti weéfm@mbeorrlémwgeszeé apdl beropies lodgaddn thedtserny H{passagey jtGon
sanpl es to equididyab&ibRr at least 30 minutes at the tenperature of the
room where the balance is |ocated. After equilibration, (7) renove the
plastic wap and rmblae{eﬁw%@;;}ésthmumﬁfe%phmiﬁeqerfétlan kﬁbsile\eﬁ]wdmeﬂ@ the
final weight. The MVTR is then calculated in units of gHzZO 24hrs/ m- using
the formul a: mwx&Inplmm tiggu.cipmmoniyntermed toiledi pgher) may 2lso degefydorobong 5. 0
(time in cha rﬁn-e:ab?fé1 OﬂéﬁngJ%le{]%eﬁ%ﬁv%hdt hﬁp&ﬁéa%let Bath Nssée cAPUT
basi s; 0. 000706 he open area of e nout e cup in square neters;
and 5.0 is theelumnﬁ@ ithen uerfleasing experienten ohowgh &ingers\or GaRdSOBHE 19 after use.

PCT/ 1 B99/ 01291 (4| ate L he.av tegjsﬂq\f,l 1" Edd Round
t he average IWTR elg[;lyrea&ﬁ l};aﬁ% gfg’gfprto ﬁ]ga{?gg?g b 100. Resportﬂo?ﬂﬁsgof/al ue
as the MVTR f obandsges, satapemalefdiapensevanitary naa}ndnmﬂsheﬂtkeHead Hydrostati c head
is neasured using a risi ngj wat er colum tester. A rising water colum
tester is a devi cénzpieterred embatitmentsthe plieg ofithy muttiple ply paner weli3hefithe preseses at
254 4/ 2 M0 PRYerfib Uhelpdd %%ﬁn drB RSl iIRES b SR Wil rerl i3 iUl 1y
i ncreasing the pressure eing applied to a I ned suspended sanpl e

portion. The tapptrajus shoomtin Kl@R. Uiawdver ifidesiteduitis\wantemplaied dhat & sertapanimaudt or

until water Peftelih &NvE Btﬁgroalég\be l;ol?lﬁing %ﬂ:zpulxsewuld be added to provide additional adhesion

to portions of the component plies. For example, needling, embossing, or other thermal

or mechanical bonding means could be used to actively bond the paper web 30 near some
or all of the edges of paper web 30, thereby providing increased resistance to undesired

delamination of the component plies.

As shown in FIG. 3, a paper web 10 of the present invention may be comprised of
two outer paper plies 30, and a nonwoven web inner ply of meltblown fibers 20 as
disclosed above, wherein the nonwoven web has a smaller width dimension W1 than the

width dimension W2 of the outer tissue plies. By placing a nonwoven having a smaller



The test is conducted in a conditioned roomw th the tenperature at 73F ~
2.0 F (22.8 f 0.63 C) and a relative humdity of SO ~ 2% The sarrple IS

cl anped to the bottom of the colum fixture, utilizing an riate
gasket mat er V4P 0W5065i ng style) to prevent side | eakage durl g”é“t‘?gﬁg The
area of water that contacts the sanple isqgqual to the cross sectional area
of the water colum. The colum is graduated in mMm Water is punped into
the bottom of the water colum at the specified rate. Using a mrror, the
bottom of the wbiﬂpﬁielehsom%brbv@dera@edﬁ\@t putéreplienvathe twe ulge tissye pliespmdy ibat o

the colum. Slhed ap{hg ngea e)(ffat t?ond{]glr%éorf 59 rﬂl&h& lﬁ?‘f%l’ ﬁa{ %(?h%gl/éa Vﬁhmg%eg‘ he

graduated colum 1S reco ar est ropl et ver
falls, the rraxbcmdmgrma;dbmgcmmphﬂed)bylectontirfuomstep of adhesiveataeillsyorpﬁnmsrsaires t he

sanple and proyi st.ance v zero readl S ded
"0 501 00085 2o RS T bERmRLR. BEpHRE FOBY Bt BB SRR F Pl y paper
web conpri si ngs,i3 776afs§uch&EGMh£EheCtH§cloﬂlh16$f whioh ¥s ipassdrated lyerémbylmjereﬁtea face
to face rel atignshi st _one_inner .p sai d inner 0 |S|nga
| Cqut o i nper meldnig. gt BT be e o, Hagthe Prefuafin < Rub 1
sai d cel | ul osigadhiné diRbRdH 5ES pEHERPHcAGHDBO0, Hshohd iR FIASI. SPHRI gplicatdk 260 om
about 10 g/n2 to about 100 g/n¥Z. 3, The paper web of Claim1l, wherein said

cel lul osi c pl y"@bRp? ke aplisater wbéﬁawwgroaerb%@f ?a%@f“g'}ﬁ?mbflpﬂl%tﬁi SHout

15 g/ n2 to abotherddhd@iveBpplitatod ROWARMe b of Claim 1, wherein said inner
ply conprises neltblown ?I bers fornmed into a nonwoven web. 5. The paper web

of Caimd4, wher elJ&nﬁagln%yrontHelt@\M&szbrb@b&da{gea&@geﬂaﬁ.sfbbmﬁg BEotEMIRding
consi sting of: etggLYOl efins such as pol yproggll ene and_ pol yet hyl ene,
IH S

pol yesters suc pioye: Mythe /8-  Eerepiaipis &k e ﬁé&?sy%\frﬁhaé%new onglishAren, as
wel | as copol ysRkgnsidwith 8RAJgQforttiesReralids, ARG ve bBSI AP R ab! froR@ ¥WRES. 6.

The paper web of Claim5, wherein said inner ply has a basis weight from
about 1 g/ne tepndivguderenling pw theradhesiie yserthapd Histsugfacecyngissn charagipristies of e d

inner ply has @nRRsisintel ght i &9 @A@@%e&a&émo&]&ngw b nfdtdBesirdble, o€

paper web of Claim5, wheréin said neltblown fibers have an average

di aneter of | ez@mpledty Becharjerlbonding pcmedtgnigqlchopdisg swtiommafier M@éﬁdoﬂ/@fﬁh@)f
Caimb5, wher ellnﬁmg%' }91¥ bt bkﬂ}(’:‘ﬂz EARR! £ nlRANRI AN bR SRI S PR WOy B8S

than or equal to
embossing rollers ultrasonic bondmg 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 donc 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 scction below. Barrier properties are determined by measurement of

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



10. The paper web of Caiml, wherein said inner ply has a Mi sture Vapor
Transm ssion Rate of at |east about 4000 gH20/ 24hrs/n¥Z. 11. The paper web
of Claim1, wherein said inner ply has a Misture Vapor Transm ssion Rate
of at | east aBWoOw0SBB0O0 gH20/ 24hrs/ nZz. 12. The paper web of RETARYU291wherein
said inner ply can hold a hydrostatic heag of at |east about 20 mm HBO w
O 00105065 21 PCT/1B99101291 13. The paper web of Cdaim1l1, wherein said
inner ply can hold a hydrostatic head of at |east about 40 mm HZO 14. A
mul tiple ply gopen thefnadpipl Msibods sattiondglow. one i nner ply havi ng opposi ng
edges defining a first width, said inner ply disposed between and
contiguous with aflGehshowvwa paphical crepresentatipe qfl MYIR js.abagsigcweight phdke

rel ati onshi p, i d. i I V] ¢ i S
ot ni ng o oecAGbuROhea il 2i0kd Hhidp web 1l 1af; DATGRE |GRRPELTH0 3EES

br eat habl e welslianzatals. WAe skeivwn, $axi acbapég dayembdyingsavacge (ibdrydidnmtaded. Hemicram d

correspondi ng dlglﬁfsf‘ . e per b o him 14, I i d, second
width is gr eattger hgn(lggléq/%ﬁhggtmn\ﬂe%ﬂ? afgﬁlgk?qp (ﬂ]gtta%ag?vﬂ%{fgl ?fvag’%%to“nésl%go is
bet ween sai d abtwer6e®at 15| gasi. dt gipess thafl Gor Vg Aiperdianelerodf 10 micrond,4s theher ei n
B er ook, G SR eSS AR, oSkl U8haE S0k RENGHL BrfRIERS 7
creped paper hiBsitPmicrfids e METBMNvasOmordel cofisisbiy fanding @fof2atoat sd00ulo atbuQ/ NY.
18. The paper of Claim 14, wherein_each said_inner ply, conpris

mel t bl own fi be“%@ff*‘aﬁIi ARy Theves AR B FORAEST S, 1 SETB- sagbélemﬁew&s% m 16,
wherein sai d ivaRey aldvy aBAATH0IG &% siHlcidat MBalelyoRESphatighghnn 1A¢E20G/0 a

di aneter of |ess thgn or. equal to about 10 m crons, and wherein said inner

ply has a basiPePiiegAP stitaBiniansaes ategpliisse: about 15 g/ nz and a Moisture

Vapor Transm ssi o te of at |east about 4000 gHz(Q¥ 24hrs/ m-. 20.

nultiple ply pape&(ﬁgﬁﬁﬁmgﬁaﬁlﬁg’?{“?@m %ﬁédrgf}?té’rheﬁ‘gﬁ' g‘l‘s&f’s‘iv?:‘glﬁl‘\?the

passi vel y bongggbionebaki@s Gayep 20 d6:€pdpel FEbsOTE having @iffefen B@sdr 19yt 20MaWREs pl Y,
said inner ply, conprising a_neltblown nonwoven web havi ngf a hasis wei ght of
| ess t han or éimerst. Astene “BF]&EI%“ appears that the lower the average Tiber diameter, for a

given basis weight, the greater the hydrostatic head necessary to cause liquid
transmission through the barrier layer 20. For example, at a basis weight of 4 gsm, a
barrier layer having average fiber diameters of 10 microns, holds about 0 mm H,0 of
hydrostatic head. However, for the same basis 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
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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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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
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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 S06A
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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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) placc 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
cquilibration, (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
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Hydrostatic 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 humudity 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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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 15 g/m?.

7.  The paper web of Claim 5, wherein said inner ply has a basis weight from about 1

g/m’to about 8 g/m?.

8. The paper web of Claim 5, wherein said meltblown fibers have an average diameter

of less than or equal to about 10 microns.

9. The paper web of Claim 5, wherein said meltblown fibers have an average diameter

of less than or equal to about 2.5 microns.

10. 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’.

11. 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?.

12, The paper web of Claim 1, wherein said inner ply can hold a hydrostatic head of at

least about 20 mm H,0.
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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.

15. The paper web of Claim 14, wherein said second width is greater than said first

width, such that said active bonding is between said outer cellulosic plies.

16. The paper web of Claim 14, wherein bonding is by embossing, needling, or other

mechanical bonding method.

17. The paper web of Claim 14, wherein each said cellulosic ply comprises creped

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

18. The paper web of Claim 14, wherein each said inner ply comprises meltblown

fibers formed into a nonwoven web.

19. The paper web of Claim 16, wherein said inner ply comprises meltblown fibers
having an average diameter of less than or equal to about 10 microns, and wherein
said inner ply has a basis weight from about 1 g/m?to about 15 g/m* and a Moisture

Vapor Transmission Rate of at least about 4000 gH,0/24hrs/m’.

20. 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 meltblown nonwoven web having a basis weight of less than or equal

to about 8 gsm.



