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PREMO STENED Tl SSUE PRODUCTS BACKGROUND OF THE
| NVENTI ON Sat urated or pre-noistened w ping products

whanwe/obEen used in a variety of w ping and pol PehURZ06/038991

applications. Perhaps the nost common formis a stack
of individual, PREMOISHENED BISSUERRODUCTS astic
container for use as baby w pes. Wt w pes are al so
avai |l abl e containing antim crobial conpositions for

cl eani ng desi r edBAOKGROUNBVOF THEEINVENTIONI cal | y
used only once and then di scarded., \\é es desi

d .
to clSadurased ar er%rr@&te%q? HARIRg p§9¢lﬂ%i\é\’% et*m%@ﬁv %\/Vaﬂetv of

tack
| ns‘glaqﬁhI %ﬁa@%@a gﬁﬁ %Méjﬁssth%:}ﬂf)ﬁt; Ctdgﬁ@gh form is a stack of
'Wlwdua’ﬁf@ldedlsheatsepacﬂxaged i en plasticatantaises farhuse aﬁag@by wipes.

t te I bI
BBt it e AR BB $5bfe e forcoanin
delshet Ssurfdebs Wis vﬁEé@ arétypidaly WweticorfipBhaé andehés digtarded.
webs, such as nel | own webs, "spunbond webs and

| ami NAlebwinascdesignedilo gleaiy R Hisi¥echeniapeniisriages ag depically
ThAEPIpPuTBFBFHEE fobArATBbEYTpSAIBE eSS ddfincers. For

nﬁistéhﬁé agaay evethvgpe naterisie diré madd from ditais, welethat have been
erials are not bjodegradabl e and nust, be t

traqted Wiy waterdpzglphlel B on M agH Y8ba ConEAIE0 weater
|Q@(¥8bl%e§;ﬁﬁﬁét|é’ﬂﬂé?§ W&%g’éqﬁéﬁénﬁwag%lﬁ &%taihomfaﬁéﬁﬁn webs,

urat renoi stened w pi ngdp ucts. Such
saich dsypiettblown wabls, spuaboni weahs gnd leoninpigsgheraads é\lthﬁugh these

Al Ao SRR ] 7

(SERIb Qﬂéinﬁ?Qﬁ@t the Matefsistdo hbedislp@ygrateawherdimmersed in
current exi sts for a presaturated or prenpjstened

thr n@‘hpsofdj\ednatelﬁlats qre nﬁirbéoctﬁgsaégbla rRUshie thigwy into a trash
n terials. In particular, a need exists

r%fQj Bar%ﬁ%i% ened wi ping product that can be nade

f romwetald tdstiewedhs Iranvhgengalignot beey widely esed in order to form

expensi ve to produce and nay feel fte than ma
sateradeqd PaPEEMRISIENGENIPINSRI 06 Fe %vc We @WF}@H %ﬁgade

@%ﬁBHlPQQW@%?&I o hbAeRhdHhu E%'W&@blén Slﬁ:ﬂ%é’bs however,

e prese osure 1s directed t prenovi st ened
typicaty dpmad hawve stifficierd wet strengtisisebevabed imatpremnistened state.

cont ul f|br5|nr anou

or eranoi@iel the ABRGe o BE FUER X BRn e R ratdl
Fefbistened vﬂﬁiﬁgﬁ:ﬁ‘oduct that is more biodegradable than many conventional
materials. In particular, a need exists for a premoistened wiping product that can

be made from a wetlaid web. Such a product may be less expensive to produce
and may feel softer than many of the airlaid webs described above or the polymer
webs described above.

SUMMARY OF THE INVENTION

In general, the present disclosure is directed to premoistened wiping

products formed from tissue webs that can contain pulp fibers in relatively large
amounts. The premoistened wiping product can be a single ply product or can be
a multi-ply product. In accordance with the present disclosure, an additive
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a mul ti-ply product. In accordance wth the present
di scl osure, an additiveconposition is contained wthin

wo bh@7irEssie web and the ti ssue web i s then enbPeEE82006/038991
fte Y

ITheradds t seesi cpfposi tion contains a thernoplastic
opeRastion lmnﬂ@n@m@m thg tiashie wele ane fhe §ssue webysdien
IR 4 HEGE8 SBmoRtEN ARt bIAPRgRasATBBYper. During

eneisddsiid, the |tiyemhcﬂ:ﬁ&tltg3dlyﬁ1eafcﬂn'@| dandifitbiadasesict antdefined
I'n addl tion, &eaddl tive conposition durin

t he ,
srw"&kuré dssverweins rgndrt anlpke @@gwegaﬁ%elﬁﬁsmg but
HEFd quﬁd b1k, eeréérdlf?érQ dHe tadd?%%on%;{ikﬁsn@a%ﬁﬁﬂgethe
conposition provides greater wet strength to the
anbessing\ptoasisswaatfosn gontliareas betwearcadjacenigvebs n a haltiple ply
sof t r}ess of the web. O particular advantage, it has
Sy g been di scovered that the additive conposition

does THils, tieatiQitine @bhﬁﬁ%ltl‘ﬂhtd‘mﬁlhég‘gr@ét@ﬁWeﬂgtrem@ﬂhQB thé tissue
t he tendency of adjacent tissue products to stic

wetywitheut sigpifigasily m%réerm;w@h thensoffarest q>f\ifbembpo@f pagigular
ngagfsg’ Ot' s Asb I?)%%H?ﬁéc%?/% decq fhea? 'tﬁb 588‘159% %Sﬁp‘efsﬁﬁgrhoae% not

aque i 'sper st on

c&éalteObrbblewieMthmt bloakingt whioh |f;|tlbe terﬁehcyrcﬁaﬁ]mmhstlssue
F{) or to sl urrgv generati on, wetend addition, and/or
reguetgite pligh frgetiet o the web during or after the

formgid 883&1’5&?&?’@0@ %@Q&dlﬁ?@%ﬁh‘!ﬁ%@hontrﬂﬁy %Qﬁﬁgﬁ'lbé% thermoplastic

conposition is appl i'ed topical he t1ssu
rébsini coptained egthin aopmwoue nhsplemsuone Tiveagdtiiivencomposition may be

AP0 B s PO Vi e el PGB i epeon. wet-
édcb@dcgtioﬁ' f@nd/b\s@maw Q\«ppﬁ@(ﬂ td el Res @unﬁgmrmtﬁe firdhation

| east 3 cc/ g\ In accordance with th
mp@@,s;aqt Inpneeowedimenty fia additive pegasttionds aﬁ@hed topically to the

sition present on or in the
ssueesoev\é%ﬁﬁ]g%'% éhpﬁp\%ﬁg}g‘mom tion may conprise

noln flnhrm%]nbbdrm;]entpmrmmcebsm br@&?mutﬂmwlrr]eis directed to a

0 ce e tissue 1S e 0SS . the .

P rOdiciGATaNT TR ooy eiea Tl KB BIIElR < The e web, for
i&%%%@ 2 189 -havRra Hﬂ/sﬁ ﬁ%? t l‘é‘ééf @gffgjmﬂsasdc@gdaﬂéé%ﬁh fRdfresent

sub ecte eat an pressure I n an.
ﬁamiasmws thef tlssmproducisfuﬁhencmmerlsesan adgiitiveraampesition present on

def d t, ,
b IS e SO S lSBoR The7 BB Bl s oo
?Fnblfé/ SUeRHEROSphh-AMbfinf SBlymBR. 20fREe B HsSRWEDIE ef:hbossed the
fi form ng conposition and the ol efin polyner

adstitive e@mpansitinn derpes Jefinechembpasments iarthe élﬁSlu%a@[b (ﬁﬂf instance,
i@ﬁﬂ?@g&g Rgp{hest'is%%e%ba%?rbee snf‘digg'teasto Lt Lhdkr p-rr&esure in an

amount sufficient to soften the olefin polymer and form defined embossed areas.
The embossments can be visible from one or both sides of the tissue web.

The additive composition, for instance, may comprise a film-forming
composition and the olefin polymer may comprise an interpolymer of ethylene and
at least one comonomer comprising an alkene, such as 1-octene. The additive
composition may also contain a dispersing agent, such as a carboxylic acid.
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conposition may al so contain a dispersing agent, such
as a carboxylic acid. Exanpl es of particul ar dispersing

wagenn1ss or i nstance, include fatty acids, SUBOT/ES2006/038991
S M

beiior ackd o ysy.earic acid. In one particul ar _

pipseh partiowardispensing agansadpr insianegy Indhidafattyaacids, such as
oq%iﬁy*gdwgr Qﬂ%gri?%tc?d]e copol ymer in conmbination with an
ety

ne-acrylic dcid copolyner. The ethylene-acrylic
aci d |aepel particulas entiiodiméent, thd beditive basipositioashay cbptain an

may al so serve as a di spersi agent,, The ethyl ene and,
JBYIERR 20gRAGHR: FORBYMSE "pJP@@E?natl%ﬂ VBT SHRISAERERHC acid

I ) i . . . o _
SRyl B eOflelld Bodfis SoRRRolRE ISR oM, & eriRigsti resin,
But3nayalsbaervesag.a dispersoigyagantc dinecsthyleos ansyoeene sbpolymer

oA Db G BRI SRA U450, BB i a oo

r38b lof FroAPXbENt 1:99 %0 RNt #0:UEudPAs frahl Bbeln2: 338 &iboas 3:2.
| ess than about 700 g/10 mn. The olefin may also h

a r el Hg pelyneseempqsiiian may exhibil a §W§tﬁlla§tw¢fdﬁ$%thﬁmag§out 50%,
. ! AN '
%‘!qcbe%gu@‘sg Irl]l% @?@5@%‘?0%?*‘%@%“ %%ecr(mé?'tafk% have §helt index of

i Ve conmpost Ui on nmay be
leesrthameaboutt 1000ud/d Ofripe sachpas tesstthah @abouh@oo kg1 @ nes.ughe olefin

’\é\'g??@bsg '%;%g:ﬁ[ﬁ‘\ég{ﬂ y%ﬁ'@ﬁrﬂgl?et : on,sgg}nt%@afggrhf%ﬁg Ogmicron to
SHAR 5Fhidrbs Wh%ﬁ%n‘ﬁ%ﬁed 5N lBEa0E aic]e,pbmoﬁ.ddl tive

conposition may be sprayed or printed onto the tissue _
web. The additipaicompgdsitionemby dierambined avithi pigpdibaebprier to forming

53888 A GRALS) 8 B, BB SOPRSIh W

foRRdafP &Bpliéd® &i RaYEoME BideRf tha Yiesife Rabl Forehahcdthe additive
fromabout 10 gsmto about 110 gsm such as from about

a@npesiiern maydie spEYeSrAr rintechoaiortBeigsue wabmbleapnreperticular
&L B BRRFRLE P 5B o o e composton

et hyl 'Ehi@bagiéydléiﬁha@ﬁ tthectizpoé wobr maiy varye aBoolhstandenthe tissue web
conmbi nation wt [

i 1 the olefin yner. The
N %@ngat&fcfr%aépyﬁ@ gﬁ'&ytot?;%&téégrﬁsnﬂ’rﬁ%ﬁ‘@s from
6lslist4 [} ki combination wth a dispersing
ager¥t1,5\/§sur§(r?fsrggagE ?g@t%/maci d. The additive conposition
may bl apalteredtive enfilodimsst) ¢hevalditive eomgpasition magontain an

S eatinblc T PSSk A o e G R Bpotymer,
INSERIRSTGRi8 dohibiRatiord WS tfe WRER pPolyraéiC OT KR By Igd-Acrihie acid
present disclosure, the tissue web nay be enbossed b
eenalgmeemayhepigseat il e additive composition in combination with a
dispersing agent, such as a fatty acid.

The additive composition may be applied to the tissue web in an amount
from about 0.1% to about 50% by weight, such as from about 0.5% to about 10%
by weight.

Once applied to or incorporated into a tissue web, in accordance with the
present disclosure, the tissue web may be embossed by being fed through a nip
formed between two embossing rolls or between an embassing roll and a smaoth
roll. The embossing elements contact the web at a pressure and/or temperature

3



formed between two enbossing rolls or between an
enbossing roll and a snooth roll. The enbossing
web@msniiss contact the web at a pressure and/ or PCT/US2006/038991
g o herpeEat ity tjfff i ht o fteh f 'thernoplastic
- ShfigjetisitoRatiel due tharmoniestioralymer andwansk Hiepolyatariedow

SB . Lqul-ar I e
BRI o Rt R Tadfe AR (R oHpRafe e
egﬂﬂcbés:m/@tg vgliagsfinedrand el‘ﬁ'ﬁité But éﬂ%ﬁ%aﬁ%ﬁm composition prevents

eteriorating.in, strengt uring e enbossin

the sabsfsomgetarieragng in ﬁ%ﬁ@gﬁgu qﬂwgatiﬁ@ eéﬂ%%%%p?%étsher ,
t he L i IRk it

5 cbochah NG of FRHER s R eRhbGWcH (8B IR cRflve cqpositon
riok@nty forms elefinbd enTihessedeareas noutalsd s harssareap hadween the
enbossed ac,ﬁor ding to any suitable pattern. For
tWHsQdeef& W&AS-enbossi ng pattern may be used that
CONPrirResSné of Aidré Wsahs habthay Be@mbeddedrattordiabito anfsuitable
enbossi ng pattern may conprise a pattern of discrete
pattgpes For mstances @PcRMbesRINg paiesy Maybe Wseskihat gerwriges a

to ETRIRREpARIRER SRl B S 8y 5 2

dfdiscre® sHApEBL N apeaarhbedinfdritetvd drembies issuesiwebs ars embossed
fornmed and enbosse e tissue, sheet i

, th s.the .
topethsr @ﬂb/rfaanwt%eagw Bf Hig webin oder _r%agaa?eﬂ}ﬂ wepf jogether in
BBt 8 PoRmetitb R FelivbiRflpARYsge used |n accor dance
Wi the present di scl re. For instance, in one
enbodAfinthe tisbee whpehig ferhed Bod emsiyossedpitiestissuet ghestis then

15 FRRRTaheT Bt e SSRn” TR cBHRET 48 LBk Rinith spion may
ié D5 ISR dHri AcdWith €98 hrddbntRisRliosufe.C PBPINZBdA) iMbh6

an al cohol . Various other and sundry ingredients nmay
erebpdismnts therwiping sallion may ecampiseswater 3k cambination with at least

[ eservatiyv | i t :
FIESTBaht Gy RLEERL on BrleP B A sRbrRiPEemBpdiment, the
WipthgPsslatom miayveaitainnvatee irdcsmbiation iwithgare aloohotleVaribus other
bel ow. BRI EF DESCRI PTI ON OF THE DRAW NGS WI | and

20  anmheyndry RErediendsimaydre prasept BstgWipigeslutpn such as aloe, a
. o o
QREPHD8, 9, 35D o ARG RictiAERIork 2 RAGrfoe afd 6 ice
t he r@thrfeaures andespeesidfitvapiesent invehtiohm age discussed in greater
r ef repce to the acconpanying figures in which: Figure
deteld bgloWhermt i ¢ di agram of a tissue web forning
machi ne, il USBRAEE BESCRIPPIORNOPTHE DRAWINGS' i ed
tissue web having multipre rayers in
25 A full and enabling disclosure of the present invention, including the best

mode thereof to one of ordinary skill in the art, is set forth more particularly in the
remainder of the specification, including reference to the accompanying figures in
which:

Figure 1 is a schematic diagram of a tissue web forming machine,

30 illustrating the formation of a stratified tissue web having multiple layers in

accordance with the present disclosure;

Figure 2 is a schematic diagram of one embodiment of a process for
forming uncreped through-dried tissue webs for use in the present disclosure;
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accordance with the present disclosure; Figure 2 is a
schemati ¢ di agram of one enbodi nent of a process for

wo evoriongszancr eped t hrough-dried tissue webs foPCTIES2006038991
< LI Beins esent pgtysel osure; B Figure ' i a Scher%ti ¢

di agriagits 3 éna sehevwtinsiagram of preembedinentiQlaPraFeRe for
@f@@ggkw { S2PBA IR0 Wlbs 1aPuLE i 1R MeSSMHisdbsGleasur e

emat1 ¢ di agram of one e I ment of a
pr oceBigufed imppichematiedihdraveotampesibbdinantiaf ceprdtess for

HPB6 BT RPS ToHE (or AT 08 o8 a1 sste dvctayd PEbting gne side
& kAt PR WA BRYerPhistioRgrd;er n that i s

used to apply additive conpositions to tissue webs
made Figuexbds datarevien of eneembedimentdifscpaitarndhalisgises to apply

6. her..enbodi. i S.

ot BGHPFGBRRISHSEM vBhe o8 oidakdlles Bt iiotdbon:
disglesdice With the present disclosure; Figure 7 is a
pl an view of another alternative enbodi nent

of a .
pat t eFiguratis paollics @mbodipeny obal aaiterethabitéiad tonpRply gdditive

N » e;
g i el b e
enbodFigens 7dé aplan vieessf ansthepaltginativaermiddimereof a pattern that is
conposition to one side,of the tissye web and crepin
GRS & BePIy B RD ReP it fod et Wtk s farEriith the present
giiyf.éfg,gg,séjre; Figure 9 is a side view of one enbodi nent
of a process for embossing a tissue product in
accor Higuee 8\is erschematicatiagnami vk an edemativeiegupedinent of a process

ti ' f . j I . .
BEeaPH e A At RleSon B E bR iR e Wik, WA creping one
Sitet Mhe diedGherdbRIanteamtiethklpricsent disclopeet i ve vi ew of
one enbodi nent of a tissue product nmade in accqrdance

wi t h Figsire Pds artide vieyy ekene embedimen ofesprogess ongmppgsing a
. | . 9 _ e
fidtst Sep iR aiiod Quf e bHERgRL Sispsfife™ | OPC

pr eseRigused0ii§ mqarspectved/ielw afiangsmbessimg milkee thatonay be used to
represent sa qQr anal ogous {e tures or .elements of

RWDOSE disHE WEDs In GeaPwlaneEWilh 1B6 RS BITORR: is to
tbﬁe u Bfgjéuz% ﬁqqs BYper8e GiveiGhvitionethbddihient BEadissué bduct
made in accordance with the present disclosure; and

Figures 12 and 13 are the results obtained in the Example as described
below.

Repeat use of reference characters in the present specification and
drawings is intended to represent same or analogous features or elements of the
present disclosure.

DETAILED DESCRIPTION

It is to be understood by one of ordinary skill in the art that the present

discussion is a description of exemplary embodiments only, and is not intended as
limiting the broader aspects of the preéent disclosure.
in general, the present disclosure is directed to premoistened wiping
products that may be used, for instance, as a baby wipe, as a disinfectant wiper,
5
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di scussion is a description of exenplary enbodi ments

only, and is not intended as |limting the broader
was@eorEsHf the present disclosure. In general PCT/IJSZOO6/038991
Lpragent. disel mgsgure is directed to prenoistened w pjng
%rmaah@lctrﬁh@ ‘wierpandifediker ofhe wining eeodug l%f%ﬁl%?’ from one or

rﬁ‘ﬂ)r%e\Neﬁ‘acid |S?H§ vfgq%(ﬂ'\g‘% MaRen Qadlﬂoﬁ"&@{r{@sﬁ{oﬂb' additive

wper, € W pi ng pro OF med
o@hqowtldmmlu@@aatr@rmosmﬂc pehsném ednodtiteaadditive composition is
addi tive con‘posn tion. The additi ve cogﬁosn tion

InGRIPQERISd ANtPrRe PHBICLROTE tissHG MeLs. di 8NE 05 MG WekRare then

jgion is incorporated into the one or nore
tissue webs, the one or nore webs are then enmbossed.
Dur i M3uring en‘@uﬁmas@goprocess the laddifvei canmyeosiiiopean besibjected to

R ARBIE RS Edn o8 At de R B g TPl Blpotymer to
fRVah@FéPnt aBASITiIbE Aréds; 8B ch %@%ﬂaéd@ﬁmm@ﬂbowmms@ssments
The enmbossnents may al so serve as bondi ng areas for

rhav alaq:gsemetasmcmdun%@r@@s\/f@bbom@ggm@tlpleE%Ugswemf fogether.

2iBoSElia the S TRE Kol Ribrifé 134 WERSE IR Ulot B o ¥trength of

var OUS
the avely inl additidd tcre}%aridw dstheﬁpmp@hlw cgnt ai ni nghone or
nor e |e IS € SS the tissue shee t n .
Cont Ateihei o0 ShEst SHtaBing PR or TiRES Pligs Bup@RpSsed. the tissue
éfﬁa%t}/g PleRotRh bl Wi WiAG xéoﬁﬁeﬁndrﬁwng%mem%fwﬁ@mng

nal product. For instance sol ution
smmmnmmvarwm;mndmgjumn thecesmdf thal firat pmdwﬁl fortrhséance the

n ution t ai n, wat [
Aol Sl o poR aaMte Refkr e 4R eioneh; SREReRRbkoheinha solution
rﬁéﬁ‘%ﬁfé@ﬁ‘wa@erﬁh&;%ﬂﬁb{ﬁéﬂm\tﬁ%%ﬂfao@a@ %6 @hmnTé\ﬂ an antimicrobial
addi tive conposition may rlseaPonoIefln

agestbed §RGrANGRHA @QWB@VGJ Ieyoh gbyceki n” di sper si on may

cont aﬂgbu gﬁh V& rcggwsp%?[’%xghqjggg upﬁ'@”rgng Caf'%é]lg%ﬂ%hh \b?ér@érégﬂ' lEor

si ze as | I'n an aqueous
dyednpla) thegpolgpiefin dwp@rsuonmwmmeﬁpbmlymerna gamswhmbg a

Once dri ed owever, the ynmeric particles are
r@@#wem 319l siEeasvelyas lakaiRan About SrRanS. 1N #n gqgeous medium
Pgﬁ%ﬁ % Hg&ggcﬁgtetd' iMfo éﬂ WebOTOR®Y dRETHIWE/eR, the

osltion th orns a di sconti nuous
ymenc exachniessetesgemerlahy |r1d|stmm§hablmdF¢mewamplehm one

| ef t "
EBbiifntons e 5% SPryth MEbure 8 0prpegthmpositon
thBEfoRA 4 HISRRMIRAY BittefcohrRtdd IR, PRY SdrRd eniictiments, the
tissue web using various techniques and during

rplyolefie disparsigasnay alsecentain Grdispensing ageue product .
For ex@UR e dedcfbsa EHaatdrdtiail bEBWAHH LiYfve composition can be

incorporated into a tissue web using various techniques and during different stages
of production of the tissue product. For example, in one embodiment, the additive
composition can be combined with an aqueous suspension of fibers that is used to
form the tissue web. In an alternative embodiment, the additive composition can
be applied to a dry pulp sheet that is used to form an aqueous suspension of
fibers. In still another embodiment, the additive compaosition may be topically
applied to the tissue web while the tissue web is wet or after the tissue web has
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conposition can be conbined with an agueous suspension
of fibers that is used to formthe tissue web. In an
wa@bkdaonneass ve enbodi nent, the additive conmposi t POTYUSENG/038991

0 e tapp ) ek tibtial.dry pul p sheet that is used to form an

beandeeds Fardpstaaceninaheferbeodimdm, thie ddditvetbmposition may be
enbodi nent , e additi conposi ti.on may pe topicall
DGR TaACALY toHBS Sia WG 4 £rqnial CPelalon.Jb Rehawdr, the

ad@tive’d ﬁ{ep%ﬂﬁ)ﬁ has H@tter‘l{q"g&xmgﬁ%ﬂltgﬂ 'f@rdadl‘l:éﬁ r%j é‘%é\g@ﬁﬁeb toa

I N one nent tirve COﬁ'pOSI
creguimd sedace)ﬂuuagIaycrepmgrmocessue web duri ng a creping
ope arti.cul ar e addi.tive co
ool e sttt eabhs i Bphetalfdhtaihs 27 FAURRR dpSTs
comrpﬁew@paﬁ@éém Mrmﬁgla%tlé re§lhNWafsro8AE Soptiditallgdsl lehstone
conposi Tl OIF genera I Yy contai ns an aqueous di spersi on
a

disperging sigegt.atl he éla@mnh@sttcrf@smgmgse@t wigkinihe wignersion at a

N X [

theapolgnietr| raay vellgss thanl abput i raloposs. zaThelavtuaammtle snztehaay
aver age poly rrerlc partjcle size of t

r rrer may . be ,

depgrd UPﬁaﬁ/aawm fagtorg petiding thecthgrmgR asys & WA} s present in

thd BSperiSRd THRG e WP (réi%%tﬁc %?ﬂlé!é“s% E9 be from about 0.05
t ePrm

astic bo yner I'S present
mldrroaqsdosahmut 5Tmu$ons iselch\asrlagssthaﬂ almzmtr4 mlqmnsl glch 8% fass than

from ab t o _abo
abGi 3 g SOER Ay IS5 MeN At pohLro8s aHehaAs B58 Ban goout 1
migRAN I P3rtidl< 51288 caf lﬂféhnéésdréﬁ%r{ AT e 'ILtS2%Omg¢llt-@B§ttenng
such as | ess than about 1 mcron. Particle sizes can

papiciesizeianalyesr of atben swiablesdevce YMber presantimine aqueous
dlsg)r §|bﬁ|a%ds nPREL A B th%lr i<kl ufhtegh Wﬁggﬁl\é%ﬁ@ rex%()lfn1 ftypically

esent e "aqueous di spersi on an esen
foul’(tElrtamueﬁb‘loebs férhe thernoplastic resin is typically
f fi f Th ticl [ , ,
dgognf?w stk Sre aRaTioan he hefrstaafisfsia e dispersion may
be%§ﬁ P geén tB%b'oﬁ?Q Ot EﬂBh %% l@%ﬂ{ar\t 9. QaH’OIU@)r £50,
such as [les .9, 1. . [ es of aqueous
di sfxesnplas of raaueaug dtseeramzm t!itatama,wbe ineorpoeatediiite ithe additive

cofiit afihe rehet ASARGG At Htoned B Pl BT Fy, Patent
Ad&caﬂ&@ﬁu@l@&?&ﬂNo%@@S/B’@@@T& AP, IF@émm piigatibe Fibiaation No.
5005/0192365, PCT Publ | catjon No. W0 2005/ 021638,

209810 CEBUBIRGE Rubligatias. NW@@@W@%@QS and £1CTaPebligation No.
WOLSISSR 622 U B 1 BERAT el eremRtest

var yThtetbmﬂmdpmsmpcresmmantmmeqi withar theppdditiee compasitiohheay vary

ceeamreSs T ki SoR AP ) S LA byone
embodiment, for instance, thermoplastic resin is an olefin polymer. As used
herein, an olefin polymer refers to a class of unsaturated open-chain hydrocarbons
having the general formula C,Hz,. The olefin polymer may be present as a
copolymer, such as an interpolymer. As used herein, a substantially olefin polymer
refers to a polymer that contains less than about 1% substitution.

In one particular embodiment, for instance, the olefin polymer may comprise
an alpha-olefin interpolymer of ethylene with at least one comonomer selected
7
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herein, an olefin polymer refers to a class of
unsat ur at ed open-chai n hydrocarbons havi ng the genera

wo esomor@sCn n. The ol efin polymer may be presenCT/aS2086/038991
AL CORglEyY FERLEE §ikgh).as an interpol ymer. As used herein,

a
fEITD SN AU coNHStETA of Bl free fineat, dranchediopeidigsiena g an

' h 9 i1yt
T Y
the lformeula rFyC=CiHRrwisereinR d$ plG-Chdmear, inbached preycliefalkyl group
et hyl ene wi.th at geast one. conpbnoner se] ect edfromtp%
erebép‘ @ﬁ&(’éﬂ"ﬁ@ KagIies @f GIMORRIRLTs 'HPl&’ﬁi@r@epﬂﬁne’ -butene, 3-

rﬁéﬂyi-@wtsﬂg,,4~ﬂﬁet§ﬂéﬁ@auﬂeﬁe?3-\fﬁ@mygggjrﬁﬁg%&gg -ltﬁﬁpgt@néﬁ-hexene,

vinyl acefate, an onmpouhd rep
f-oclenkea 1+daCe0aRanth drdodecRne slinasabie €pthbadimeats, the intetpelymer of

cyclic alkyl. grQqu r a  Co- aryl roup. Exanpl es
Bl RS e 8Es fanBrd 093 Blgh ooe 3 O™
et hyth-oth&uémbedinderdte! thilthérmeilasiteresin comprises an alpha-olefin
3-nethyl -1-pentene, 1-heptene, 1-hexene, 1-octene,
integeelymer oh proRyiengiwib @b leash 0se remanssaehesieetedifram the group
' nol e len j A
ARG s FhyiBhe % CRERTOSS bR S¥oitlic e, @ compound
reprssEniddiby itite farfiuta ERCECHRRWhereinl R ikva @1eCioninear, branched or

SRl bl Ortinn  otr i Condp s ExaERs of fgneromess melude
i ad I L f -1-
ERE, 4 iiEdre @W@yb%gé%’& n‘\étpgl' f&%&jté}ﬂad Fmethyl-1 RDentene,

vl , )
cohpouhd Teprese or mu CHR 'wherei’n
1-bepte@t; CZEXNenes drqcieénarictiectns, angcl-dodatdd. lgvsaupe or

SRS SR e R m R S TR S5y 2 2B BOEY el 9Bout 25% by
\ﬁeigﬁi oythel inkepbighfer. $n BRE RwibokimeRt, eNSropydtePétBPRne interpolymer
1-hexene, 1l-octéne, 1l-decene, and 1-dodecene. In sone

iems6di nents, the conmonomer is present at about 5% by

wei g t ' A Ny .

one_ anibsh Rl ol rBtoPBRbt rains WhiG T BYAR] Y3 m 48 present

diseldsureiheiudexmmbmsymérd ied oopdliasiers (inelsidirgy ¢lbsomearayof an
(ge used in th@e%)resent di s¢l osure i ncl u honopo

S0 S50 9 AU R RIDAHENE, LIRS BRID- Lap GG HRetyl-1-

_ ef pyl X . i .
;Zéfﬁ%?ﬁ,ﬁ ﬂ#ﬁkl%ﬁgp@ﬁhgttﬁéﬁqné 1pg%1)t€ée}ﬁeé,1 octene, 1-decene, and 1
ddeeehglasltypisatie nepresetedtyrmmlydthilexenpolypramtesres poly-1-butene,

1-decen nd 1- dodegene as ,typically represented b

AR FEnRYIeDUtEBRy P, MBI TriFyShe iRl mety--penténe,
é%ﬁ}/l)éh&;ﬂ‘@?ﬂéheJcopBHﬁﬁéheetf@i&n)é:ﬁbﬂi?éﬂé/boéolyméﬂtéﬁhepropylene-1-
poly-4-methyl -1 -péentene, "et hyl ene-propyl ene o
dpoe gopplymarhgopelpmers tincledingcdpgipiness) ofanialpha-olefin with a

B RE B rogrt G BRI yelR PRt L 0L § -
meaadiens) depalyehetasd ethiteneydhgiddne neoasens edpdlymer; and

et hyl enehut adi ene i
polyolefins (including elastomers) such as copolymers of two or more alpha-olefins

with a conjugated or non-conjugated diene as typically represented by ethylene-
propylene-butadiene copolymer, ethylene-propylene- dicyclopentadiene
copolymer, ethylene-propylene-1,5-hexadiene copolymer, and ethylene-propylene-
ethylidene norbornene copolymer; ethylene-vinyl compound copolymers such as
ethylene-vinyl acetate copolymers with N-methylol functional comonomers,
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copol ymer and et hyl ene-et hyl i dene nor bonene copol yner;
and pol yolefins (including elastoners) such as

wa@oepaloyorss s of two or nore al pha-ol efins wi th BCT/US2006/038991

BT

Leuniug atedy artinpn- conj ugat ed diene as typically
qtayleae itk alasho ewmlﬁmémwﬁmi\érr@ihudgkfaap l@@pmr;ﬂmrs

S TR AR S id LIRS oF RS MM motnacnic

e&Jtithdl>MI?mBr§zm?rideethyldmeg(n@hmcqﬂateousdwmﬁnenmwmnwcopolymers
ene-vin 0 oun

(m%% élﬂ??q{%)lﬁrsgéggat%é mﬁ&@yr@ S%ﬁm@wmlwn@ﬁne copolymer,

|
st eRe-EASHe BB fng %5/#':‘%%52 R SH¥mers (including
alastphmeng)- stichyds styrend- Uetaclcqm‘@l gopmiymet alyd hydrade rtlyereof and
d t h d
S T s g N TR S
p{dw\ﬁhw@hfzﬂnd@l g@twwnaéné uﬁﬂ@naé BALYSHIoiEQinyAE&he chioride
% onitril styrene COpO yrrer net hyI styrene styrene

rwbpolymﬁihssltwme wneciolypp iy metkagryleée;enlygmides such as

0 t I r
IETEe bRk G AT, HRrropIAge FRE S8 BN o Wilyatpyiene
temmiﬂyaﬂata armbalybnbylerwmﬁe}nrﬂﬁalawcmlﬁmrb@hml pylyphenylene oxide,
chl @\el %@ _Ipol yvi nyli dene chl ori de,
' hegei rgelne reay Ep,u&@d& rﬁl?éle oraammlﬂwons of two or
SFé’l ate, and pol ynet hyl nethacryl ate; pol yam des such
as nylon 6, nylon 6,6, and nylon 12; thernoplastic

pol yeletpamcwammbedmdaryts,t m;ly«daﬁns eue‘pas ivalyptrepydeane, polyethylene,

B8 S BB e Eaana BrA0S IndPRek 20 wHlar SiudsnesPragyiang -diene

tefRIyAbiae @éam anQorhd eﬁ%@irﬁéﬁﬂsoﬂﬁs @Bfm‘aq)&ymefsnﬁciude
In particul ar enbodi nents, polyol efins such

hnegenasusamympes desdripedrie U. §n Bat:d‘]bb@%’é@%w keleton; high
By RN BADPET B BeekrBRe bl S 2ot Nps 479,098 fg Anderson

mrbmyeﬁeaugy Hr@mhﬁcefnéar%w@ley&w §oly§t:Hyll®hB tm_rmgleneous
ynmers described jn U S. Pat 645 992

@@EQSW“%P@M benchad ulya) |9‘é’t“ﬁ9?éﬁ@"~‘('ﬁﬂﬂial3%§ crm@g%e@usly

Bk digsr eMrarURhe i SRR Bomqgpneously branched,
suldsyaritiajly dinean ethpieBe/al pea-etafipermpmets/whichnedrebe prepared, for

PraaRle F AyTansrs BHESEN 81 U ComaORer 2 2o Ban B 372, the

@éaaslm%dof WHIBR b?c%és%' is Ynddrﬂs@@tecﬁhaadue B?lré‘ﬂeiaé}?c@ la@i High

pol ymers which can be prepare or exanpl e,
pesseres frae satlicskpolymerzsy eﬂatlene\pglymramdzm%rmers such as low

278, sure of which process is
(? r?éjyae(ﬂ@aeﬁ%?lelﬁﬁtgy reference; and hi gh pressure,
fr ee Ihasdill GlothsH efﬁBcbdlmi;ﬂwt of g ereeenbinysriicn,ahd thermoplastic resin
copol ynmers such as |o
comprises an ethylene-carboxyhc acid copolymer, such as, ethylene-acrylic acid
(EAA) and ethylene-methacrylic acid copolymers such as for example those
available under the tradenames PRIMACOR™ from the Dow Chemical Company,
Nucrel™ from DuPont, and Escor™ from ExxonMobil and described in U.S. Pat.
Nos. 4,599,392, 4,988,781, and 5,384,373, each of which is incorporated herein by
reference in its entirety, and ethylene-vinyl acetate (EVA) copolymers. Polymer
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density pol yethylene (LDPE). In still another
enbodi nent of the present invention, the thernoplastic
W(D emmmlesrprl ses an et hyl ene-car boxyl ic aci d cPEDUSINN6/)38991

LBREAT RS w6t h;ydqse(ne acrylic acid (EAA) and
carhms;twml SeEbed in &). éc Pat. d\éqmlfwﬁﬁﬁ 978,U%,h664460b,869,575,

%é?%ﬁ%&% 7S B R Ra R AR ol BRSIR Sech oty s

ihEGrpokatea Ihbrelﬁmg refarencé i ité éﬂW@@éMﬁb suigtile in some
descrl bed in U Pat. Nos. 4,599,6 392, 4,988,781 , and

gmbediments. O4eause. Rlands quaqumgﬁsmﬁrh%us% p8iWelbyn some
érE()/%]lﬁfé?ﬁs 'the 'bfe?lo%ﬁﬁ{:lh%%woq{fﬁer%bpilegﬂﬁ “NARY bo be%@ %n other

copdl yners YNEr conposi ti ons descri
déinBodiRents, Nbs bléhds3&roinglude, Héndsldba ZePBeONata,and a metallocene

6,448, 341 677 6,316,549, 6,1 11, 023, L
0mt olfestilelont SBRAreshEsTierioaipe Reliitardh BsRY birein is a blend

c;qu,\,@r(ﬁﬁ@@nt metdlceRbigdersar e al so suitable in sone
enbodi nents. O course,” bl ends of pol yners can be used

as wdnlonel particuter embodiment; #he thesmoplastis resioloemeprises an alpha-

el FEBRLESHE GBI B ouish sRliing ag aikene, such as

Zoewne! -T étayieng dhddttaht @R HaEbe pPréséitidibne in the
ot her enbodi nents, the thernoplastic resin used herein

3dditive,$QIRROFHON @B INFAMBINAIEN YaihaNeben thepapplastis rosin, such as
é’cﬂ eﬂ@reﬂfr}‘f‘lh',J éacflﬁi Sﬁ’ﬂ ?h{&j’n | Rﬁﬁcdl??&&%ﬂt?&% ttﬁeI lif'y 1Bne- -Agrylic acid

rrses’ an erpolynmer o
cmmxiymerommﬁrorﬂpm trearmp plastial r‘eelme bu‘salsb sasvels za:s:aedm)ersing agent.

7ot K000 BAOIDNEo s 244 Gh COMPRIED ABBHI Fofre A fim-forming
GapEStion. hﬁ HEBIIERAfnA BFat the SloRs. a8 NE R cassIYief may

aci d cop ol articul ar ant age,
agsisflie fmnnm mms; vwhj edheaibylgne andmctens gopalyaer lowers the

SFRESP VR SRt il 38, R AiBpdidh Bsiiel gt fom

fiRowitigin eRePFradiRt, &iépdﬂ@lﬁg{mmﬂﬂﬂoﬁﬂﬁ@%ﬁpdﬁhod i5 dmﬁled and the
been found that the ethylene-acrylic acid copolyne

graguakefitae cpmpositionigat ISI applieghiWaen fryming @| félm'eoraﬂw tissue web,
tﬂ%‘ffﬁﬂ%n&;? 88'c>6ﬂﬁnﬁ]uél5§“8f GiskOStirfdus! %ﬁéﬂg\@é&}tw@éﬂhsp th8 weight

t1ssue osI'tion may
rﬁaltlb roetwedn thet Gteylmmcb,rm octéap@m@ol}mermmj thevethylene-acrylic acid

conposi tion lie d t
TPk G O P IEDRb A 1P AU0HET O brSHRESTom ey 32 to about
Re tissue web, the filmmay be continuous or

d| sconti nuous. Wen present together, the weight ratio
bet weEne theemplaﬁllemesuanslucdtaeﬂm etbxytﬁngmd actenehmpolymer may

LB EBAEY e el SRR K TR G5 VTR 251° The
polymer may have been produced using a single site catalyst and may have a
weight average molecular weight of from about 15,000 to about 5 million, such as
from about 20,000 to about 1 million. The molecular weight distribution of the
polymer may be from about 1.01 to about 40, such as from about 1.5 to about 20,
such as from about 1.8 to about 10.

Depending upon the thermoplastic polymer, the melt index of the polymer
may range from about 0.001 g/10 min to about 1,000 g/10 min, such as from about
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The thernoplastic resin, such as the ethylene and
octene copolyner, may have a crystallinity of |ess
\thmnmahsut 50% such as |ess than about 25% ﬁhyusmmwmmmn
.... et whave been produced u5|ng asingle sjt
%%t in émabﬁuﬁﬁ%glé Oamifei ok ©replggn oRf ambpgrment the melt

v ek ey bl
o OOML‘?,ZLL "0 “such as £ om about 1. 5. ”°m 20
such Hie fesmonlsstic 78518 ey alsguiavecs r%@ e ﬂl?gtaﬂg Ppigt. For
ihSeher pﬂh@ﬁ?él@i ng?o}’d"f‘?ff thé g'?er fgaétﬁqﬁém%ay B@ I@@é W about
ro bout

may range mn to about 1,
WOLC, sunh asuess ﬂ;@nf‘raﬂ%cabuom asae@e thanm 20° Ct f@rbasiance in one

naesiiht e mRBPaSbTISra bederh R A Phor I8 S lyansiton

tafreraiure bptrRbPEIMAPRsHE HsiRintay 4186 Hé?%ld’fﬂ/@lyaéw CFor instance,

resin nmay also have a relatively | ow nelting
therglassstrangition taneperaiurerigay bedessthanmabaud élonGp?lé@'i ag less than

%@kgoney be | ess than about 1400C, such as |ess than
Such as |l ess than 1200C. For instance, in one

enbodTieohe of heoraeheimgplpsiiatesieymag Hessantained vabvnthe additive
9Q0C. The glass transition t erat u t o
ROTBPABRPBLT Pe SFA, Moy PBp T BPY BRI opbovtaag % y weight. For

lhﬁf%tn%@‘:fhe thBF‘m%)IQSUC ﬁﬁeys F@é@hﬂraw&%@nsbﬁsb@@ﬁm in an

an about 500 Phan about “40C. The one
amotrot Eomtaaud J0%s by aven@m. tnsaboay 76% by weighiesucli asfram about

03|t| on in an anount from about 1% by
%@?g‘ﬂta%(ob‘péﬁo%? @%rﬁy wei ght. For instance, the
t her npPAcEfidrctd S9bAstBie PRIMOPERIE rédin! the @fleegispersion may
di spersion in an anount from about 10% by weight to

alpo vontaivaisprrsigatagentic A dispersiig agits 20Rdest Hirdaids in the

9 t
i i BB 1hEdRbelS35. RSy moto dspersing aents
mapth lncer[ﬁjr&:edmsﬂortge@idﬁﬁve dordpegiiorsi ng agent is an

agent that adS|nthI éormatlon and/ or_the

st abi I Q%HQFB agy suiablgi PRESINGrAY é36‘13r*3er1‘6ﬁ9v§j In one embodiment,

gpﬁlé@(‘;eé‘ggé‘ng;%g o @ﬁlég@ﬁt b&’ﬁgﬁ@% at Rdst Gﬁé’céﬂ?)%xyhc acid, a salt of

I'n gen any suitab
aﬂ] Ispstr mmgar:h)ggyﬁc axad tiecarborylid acid @ete@rﬁu@altmﬁme; camhoxylic acid

edBholyrmpletot o Boulettif P EaTR dBtadingsfies By acits

él@éﬁjas ﬂforﬁéﬁle%ld istectit) 4Li@Sdlelc id,sed theflikehdn some
car boxylic acid est er . Exa | es of carboxylic acid

exbpdimentsathei @gb@@élﬁta%ﬁbeusgﬁ of e garpexiic acid, or at least one

carboxylic acid fragment of the carboxylic acid ester or at least one carboxylic acid
fragment of the salt of the carboxylic acid ester has fewer than 25 carbon atoms.
In other embodiments, the carboxylic acid, the salt of the carboxylic acid, or at
least one carboxylic acid fragment of the carboxylic acid ester or at least one
carboxylic acid fragment of the salt of the carboxylic acid ester has 12 to 25 carbon
atoms. In some embodiments, carboxylic acids, salts of the carboxylic acid, at
least one carboxylic acid fragment of the carboxylic acid ester or its salt has 15 to
25 carbon atoms are preferred. In other embodiments, the number of carbon

11



such as nontanic acid, stearic acid, oleic acid, and
the like. In sone enbodi nents, the carboxylic acid,
wo b@7oa0163 of the carboxylic acid, or at |east POEUS2006/038991
B dga Dok }lcma¢m 4f ragnment of the carboxylic acid ester
agq?mgﬂs ?5 ma¥erinieg obealts ¢ormpreha cation welegted from the

gg{,%,sngsng.@mgéyghg B HeBPbSfod 28 AL AR A SRR

'he "Carboxyl i ¢ acl

mhbnmfrnbhell«y&abmmyrhumwtlod or at |east one
car bgx

c acid ment of the carbox Cld ste
oo D bl St ambad g, the slshersina ageht Iselsgtad §arm the group
I -
5 hyRoT RN SRR ocipRelt o il SENE30c o ctiens
achgiccanith crpblymens iod etmdenaaatetthmh@acldmopblwnwsi d

15" LR B eBROGHnNR e siEr Dok i eeleniln Hom el ether
ROl Aes! ?etrélb@m%uﬁbﬁété@‘ sQRoRABatpNIoxybthylenaté® affdhol,

Some ‘exanpl es of salts conprise a cation selected from

suifateg euphesihsted pﬁyowetaweaam alcalels| plymess ethylene

10 & %éf&&leﬁﬁ% {))@ﬁgﬁeﬁlﬂ}l @@f){dﬂ@ er@%e‘ﬁ@% (Hrm?%lﬁyalnd secondary

aala:cmﬂleshmg/lagemkylaglmis&iﬁwhd alky glpeertdemup consi stl ng
of ethyl ene- ﬁarbox lC ald ol ynmers, and their sal
such VY5epEtylgneRetyjiciac ¥BE5 15, ggsag A dispersing age”t the

t i I n ot her
C%?Eydl rrengg é@ﬁgéﬁ%?gggﬁﬁgﬁgggnlﬁ?gmsel ected from

al kylinenecpartiauibo gyibadirsenty the aqueemu$dnsp@1$mreeqntams an ethylene

15 AT SR LB RAB ol SR o, sucn s

RoAYE 8618 Svdigie/RIPPTHE G%p@mﬁ‘@/agbhv Is§BR a@%hé %arboxyhc acid, may
di spersing agents, prinmary and secondary al cohol

bet presenbinelbe aguepus glispeseipadr agrmeuntfrorg apest P dés fo about 10%

hyl ene-acrylic acid copolyner is used as a
bmg'gﬁgl ng agent, the copolymer may al so serve as a

t her rtnrddgmtomtortaelahovbrcomnwts ithel :aqueem)dmpemmn atseecontains
aqueo | Spersi o I ns  an, et ene an ten

20 iRlgo, iateT Tbiie SRASLER BechiZRd Wt ongrd. Aha b of the
d sfl‘ﬁé rsHGE g@ﬁeﬁ]@%és‘: A éﬂ)d?ft 19' 8iith 8§ lI’l‘E')m JBS%t 5 to about

Sper si agent as t e car oxy Ic acid
. 8ssuth as]fmrrealamuéowbmﬁ ddr sThmadgueaurs dmpenslon‘ manhave a

S8 ot sareanon mboll (8o 80 5o Bhancil 2 ofginstance,

taislids \ééh@nt Wmebﬁq\?éiﬂécﬁléﬁer@@n%b?@gng@fr@m abdut 5% to about
desired. The pH of the aqueous dispersion is generally

25 6Q%sin g@nerabctm selids eerianteart be ¥aeed depgndingatpem the manner in
\éﬂmﬁ the gﬁﬂltﬁg qu%ﬂes?tg)?\% az)p ied %p%or&&até@ﬁ\t@gﬁéeﬂé&e web. For

i Sper si
instance, when incorporated into the tissue web during formation, such as by being

added with an aqueous suspension of fibers, a relatively high solids content can be
used. When topically applied such as by spraying or printing, however, a lower
30 solids content may be used in order to improve processability through the spray or
printing device.
While any method may be used to produce the aqueous dispersion, in one
embodiment, the dispersion may be formed through a melt-kneading process. For
12
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solids content of |ess than about 75% such as |ess
t han about 70% For instance, the solids content of

wo b@7aguedus di spersion nmay range from about SPET/0S2006/038991
< LABalits: 60%rkmigener al , the solids content can be

axamné@l,_ tb_@;i@e@riﬁg wwmmm&mﬁa@bumnnwcwngt%sqm ejtiugler or a
n&@gl%%ﬁ%@ 'el%}upér a?Ré{AnE%tﬁQﬁen%d;r%Pagi@é 89n¢h5‘&t§g%§e rf?:&ﬁqdmons

wieth de typicligruseid fon m?tugfeammgom@mqr ﬁmledwemaidplﬁg resins.
agueous Sus enS|on | ber arelatiy | SOl ] ds
cont 'hP“@ rigulgsem oqkwwtt @ﬁ RIQLESS 51?&!4 §Ez%<ﬁ\ea dingythe

CRRRHGRES Biat ML 4 the RPEISKY, o BELKARIING pRi RS ey
intleds mtﬂtyplennlpts for itimey variol ceompinerds afpr warmwe rthg ebtruder may

G et Rkl dp SRS Pl Risiide vaRligvept may be
dtRlet -2t ReeshtithaP hBSiIESA of ey extArgdre, the kneaaer may
conprise a Banbury m xer, single-screw extruder or a

mul t ilo semsedpodiaents, tmechﬁmrsmng&lmtnblumwo@ontam about 1 to
acb%ﬂgg tSQW wé@?aﬁ%ﬁ% L s?l%eég@éﬁh r,zlﬁ i ryq[?I'uﬁ?d o{ci:%mprlse

or kneadi n one ernopl a

great}enghari abiwteiﬁ%rtigd weﬂgh%watdvodl ment, t Ee pr oEess
I NC es nelt eadl ng t he conponents t hat nake
di spSNE%ﬁrea’ﬁﬂe ﬁév@mr@béda.aﬁaowﬁeﬁﬁmetw nrﬁéemsclosure the

dei'ltNeFEcﬁn ﬁ&ﬁéﬁ CBH lﬁl g@%&f@g&%&aa@eé i8h can bée applied to

exanpl e, extru rinlets
the tissue web tBpicaty or can beescarpdratad wdo dbertissue wnebyoyoleelng pre-

5 P Biodh 4 rp 8280 o Fte e U8 G eie Bbpued o, the
fthal dorapesitiod chA ba ‘ea%, e WedudhiveWaittin wBeot B@n In one

subsequent |y, further diluted to conprise greater
efpRadimenisthe adsiitye: cqmwwtlon/way he appliashtopioady o &Hmaweb during a

LG FORER e P PtghoE MR RO R o teCerd s garppositon may

bd srayed ontcthe Web apphted heatdd@ryer A mvetdércmlamﬂeke/the web to
e incorporated into the tissue

tﬁé é’%?%r}égum t hhe H‘@bfq:%mnt%‘freﬁ?@ I’Q%H‘lq\l\gry%,dﬁﬁlmhé/% hen the
éﬁﬁfﬂlvev&ﬁﬁ%ﬁg%ht % (%;ﬂ@dclﬁlthé{ wéﬂ‘%’lﬁﬁgﬁéd’ﬁerée'@% HN&P drum, the

can be ap e tissue we wet or dr
omnmaartimdmwrhe unifermdyl dppliaccovatpe sutface anagobthe web or may be

applied topically to the b_during a creping process.
et Bepatling & harteusiRAftent . the additive
conpaghéh %blﬁ@ﬂ’y Bplr t@ye?ﬁlséﬂét\@eb hﬁe\mltﬂfe &%Qoﬁtlon may be

heated dryer drumin order to adhere the web

srgyad antgrthe Wrb,vaxtruded onte thepwebr @perinted emte th,e weye When

st ke SR 1 R Pl YR SRR b Wi, AR < 04 B as a stot-

coat extruder or a meltblown dye extruder. When printed onto the web, any

suitable printing device may be used. For example, an inkjet printer or a
rotogravure printing device may be used.

In one embodiment, the additive composition may be heated prior to or
during application to a tissue web. Heating the composition can lower the viscosity
for facilitating application. For instance, the additive composition may be heated to
a temperature of from about 50°C to about 150°C.
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conposition may be uniformy applied over the surface
area of the web or nmay be applied according to a

W(pa(mmmllsar pattern. \Wen topically applied toPear/usasaa3s99l

vwbg shewpdaity ye conposition may be sprayed onto the
'*"e&suamlmgiuot& madecoselingto fhe presanidisolostiee wealy.include

S&@? o g REr Rty LRl of Wl ek oy Fihtisfoq, in one

drebodirng, tHY Predudtuday mdm‘tmw plmse@lr tardeoplide web, any

sui table printing device may used. For exanple
i nkj b gsnerleany ﬁue\abl@ttléngl@béngy bﬁttrq%e%wa@@rﬁlapcwﬂh the

pﬁ%Qﬁrgacil%gé’ e® fﬁ%ﬁ%ﬂé‘?ﬁ\s e |Erb%eagﬂ‘366|‘gﬁrﬁ otrﬁgoéééé %éf‘&én be a

prior to or u‘rlng appl on to a tissue
tisshe priadudtpgudthas admib:tlsswra fagial tisswe, & papem tooas,i dryindustrial

f f
Wi @ e dREo e s Py clsvbisaiehavs o DUE HpasG gt af gast 3 colg.
fH@f@s@é%dﬁ@@QérPccﬂﬁﬁWorﬂeS&%oFé Bfdteamd edH CHeSm%iBQGr‘rom any

according to the present disclosure may include
stiitablectypey of fibetue products or nultiple-ply tissue

i A i SRR ) s

callulozld fibdrb madmbbmotbmtddet@tMdedwmyrglaém a4 tbtton,
the present disclosure. For exanp i N, one

ahasadkerafi Sabaiarpssdias 6@@3@%6@% §t" avsiie hgrmp lagasse,

dFst s
Al gE 18 Rde! B33 hiodhrldfllipdss SHE wobRART I FBEHs such as
thppe obtdn}edwﬁum dedndhdiuedanek k:bmferbuattrelesamtluaiumg;bgftwc'ibe fibers,

s AR RO Ay SIS Ebagpg=BiOEG e wpag e, Slch as
Stlaly DRI rhapleTBIftrid S5ikh. "B, RMPEAS BeqitbpBRidnHigh-yield or

or synthetlc cell'ulosic fibers including, _ .
Ipwriield dotras apdweodye phiperdn asyknows roethodnincluriog kraft, sulfite,

RS et BRleRie Meioas, b oG 0B RS Ingt s Re bt reparea

fteraforgaksyow papthg\eredody caralBo foehases, ﬁ#&@dmg thé®bers and

obt ai ned from deci duous and coniferous tre

mﬂthodéld*@ﬂ%\‘iﬂ‘q indd®-RatentNo.s4£83.898nisstind rDec‘arza 1988 to
rr @f tly‘%o‘lj-’%féﬁtfl{lo 14 ?@xﬁ ghi%lg&@gggé 1%‘? 1§g6‘°t6’@?"|ang et al.;
as eucal yp

athth RuteptaNed3J5r$5h1 h-Usedlildibers bm}sodtei pfcmumd

c | ped jn an

S rectone o pSe PUCT (R B bk rate NG Sy ks B&f diayed Jan. 21,
@Q?p‘t@@df‘&éﬁ‘egéf Fi bers prepared from organosolv
pul pi ng nethods can al so be used, including the fibers
and rephdin ofi thelfibees] suchlassip reb@MtorNess by TieB wedst, or from
e'xbc’osulf%q& Poe 5bogt730°}}> 2%/Sdrtyoweight, can be synthetic fibers such as rayon,
polyolefin fibers, polyester fibers, bicomponent sheath-core fibers, muliti-
component binder fibers, and the like. An exemplary polyethylene fiber is
Pulpex®, available from Hercules, Inc. (Wilmington, DE). Any known bleaching
method can be used. Synthetic cellulose fiber types include rayon in all its
varieties and other fibers derived from viscose or chemically-modified cellulose.

Chemically treated natural cellulosic fibers can be used such as mercerized

pulps, chemically stiffened or crosslinked fibers, or sulfonated fibers. For good
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Laamanen et al.; U S. Patent No. 4,594, 130, issued
June 10, 1986 to Chang et al.; and U S. Patent No.

w@288H70u83. Useful fibers can al so be producedpdmyus2006/038991
AL N

z;a't“l;;m;aquuxmpmes ypll ping, exenplified by U S Patent No.
(BCETH)iGal Propeties Iy RN Dapermebing fisr&dt ewhbetdesirabls that the

s ggrea%gwéngwr B, A oy e TeR0Rh Sy VG Rnea. while

me*@bd fibemcdrebe yised evirdgin fibbey sresgatierally nssfanfor their mechanical
olefin fibers, polyester fibers, biconponent i
rgﬁ@ ftigs @pddack gbeantamingnts JMerirsized Eibﬁa%rrggﬁ%ﬁeé?d gflplosic
fyé?s ld G osé‘ rSEfﬁé%:' B{'ﬁ'g'ﬂb}é‘é: r::éé/bﬁngn({i bﬁfér (d\ﬁltjlrcr)is%cgrtngﬁe’rial or
@H)xlosﬂr@eriwﬂms baeduerms&gi nBitaide papeltmakjsgcﬂlpes_yoann atsodnclude

! 95 rs ftpﬁé?s f s %3@ f o "J}l Ie S ts capable of
R‘?&Y‘? %‘F 5 Hlﬁg'é‘t FPHEPES P e\? d "t CIER0; é‘&%%‘@”lﬁ“ P
1 Iﬁ*’EUFkaéﬂd’?H&ﬁj chimpressile prapeptiesTReaTiears carf he@ a€anadian

nat ur al lulosic fibers can be used such as

Stendard Ziegnpas pé at lemst?ae) myr%smamfmélg ableast 3OO, marespecifically
sl 28t A0 Hh R SRt ot BN A ™ T e be

desi r@iplee papetmakiag fibbes mab_ean bbaISe‘deih)thel pm%mm include
refined

) Bre o1 isyEiedibess U U wieldeTe: BG ViRt pulb fibers are
(HE3E DALY Hholbrodieb bIREATRY ERLoREB R OYBRCAI el o

cont am nant's ener
aleiut 6b8s ocglfeatberr moreaipecifically pbmatllfé‘,(d dn;grmter cdoes still more

a1y ohettastat Hhobl 35, VRS e serwife ipdiiséy srocessed

flieits BkSRsk84 'a%daepér%%m?dg%doff thEHifial Wodd h{ésfs' ich p@lbmg
m xes thereof. In certaln enbodi nents capabl e of

I gh
matessasdngude hizaahesseharaitharoesedhesical pulir i%TMPdan

PR BB B AR BIRCIIPE3RES TRl Bl EFiturifochanical puip
(S’ml\hP) memﬁﬁﬁéct@@calipﬁmb (mdP) &h@ﬂhém@aﬂxéMCaﬁcH@ﬁ@bl pulp (TMCP),
500. Ot her paper maki ng fibers that can be used in

gl yiakd suliis Piper and AldNyielddSsdrPups el erwmehm\@jthe resulting
ffHek?ggAit nHigh m\%&% n%fk'ﬁw hf !—@@ glelﬂl%}gggg g«%nﬂ%ﬂo&/i B&QHéw stiffness

ose”pap pro
iphatke dpesngnet sthteg rela;rweetajtypfcahblmermoaﬂy/cpurpegir fdadrer ,

ggreﬁ, ?\&%e}%}cg&\éfoacbﬁ?%qaé%o i?géft 8%%6%@[3%9\@5&@'@ alSo Be utilized

ih Qe bkd et AMERIMYUrO! FBF @Qﬁﬁlﬁ@ afﬁélﬁé"rﬁlaﬁﬂﬁ%‘éﬁgs &% tiie present

percentage of the initial wood nass pul pi ng
gisclosyreezan mtdlzadzee;mhgamedraﬂmndonbmﬁpmlenmsw pvet

BSRNG) o BRESu SPRREREARBAR R b G rving, uncreped
thhﬁfgmﬁewggsm a8)droshngiiid)air lehisgrasaeia skr sigss Krdwn in the

lLl)'he tissué web may be formed from a fiber furnish containing pulp fibers in an

amount of at least 50% by weight, such as at least 60% by weight, such as at least
70% by weight, such as at least 80% by weight, such as at least 90% by weight,
such as 100% by weight.
Also suitable for products of the present disclosure are tissue sheets that
are pattern densified or imprinted, such as the tissue sheets disclosed in any of the
15



high yield sulfite pul ps, and high yield Kraft pul ps,
all of which |eave the resulting fibers with high

wo eweloz0163 |ignin. High yield fibers are well RODWA200€©038991
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iRy st i?ﬁ,f_:{ﬁm,:%&ﬁ;zs,:jz,,i n both dr X and wet states relative to

foljowing|U &n EatentiNgs. pd peti345 insued arApalii, 41985aksJohnson et al.;
: kN r I

AR5 230 SRRARNE IR oL Ao TroRBBRLS 08 S iefued o arch 24,

1992e 5280, o1 [Fsaed oh Nbvérhbep® e5¥98, tolSsmlirkeskiet@hn5,275,700

i P ol SR sSSA £ CH B sz 999,
R’%é’drﬂ&qﬁm”%zé@fs%ﬁe éﬁ‘iAu i1 9ouNT PR&kAan et al.; 5,431,786
t hrough- r ang

ai v drying, hg oen ing, air layil g/?ar as
issmldd ais Julyet, 1995pto Rasemet al.;t5h496,624 issued ors darcivdh 1996, to

. be forned.f fiber fyrni C i ni ul p .

SUBbiesc ot 2 bl Tdrsdge paabioR ss P0R.R HRAREN R ol
5614 S28tis L1186 &Y M1 19963 Us Trakhantetl #:281550046 Dissued on
wei ght, such as at_|east 80% by wei ght, such as at
SeptembaodPn 99k tgHirokiare at als ﬁ,é@ o/ B ismleghen Oxteker 22, 1996, to

' I 0 DhES j r.
kAl eE3L25 2 FHTU . ob PprREBRSLT b TEUG & Ao
BSEZ?IS?T? isheed denB Msagfp’ﬂj e1@f9§' i) Ayé?s%da‘llj, lﬂfgd_bscmfsuges of which are
thefollow ng U' ai en s.: 4, i ssued on :
RGRTPDIISA NEGRIS Y TBISTBARS i et gt By, 23aMseRepdiiory
oty S e IR SneeD Ry 4 PR D YeSited regions
{Satindes keerimpitinted B2t 200 unsdiyed byranliamprinting4abrd@and regions
RS SN N N e C—
td 'defieationl toRdiuits iR 118 Imprifthd fbrRdweBreld ke fidsud 995st Superposed
Rasch et al.; 5,496,624 issued on March 5, 1996, to
aesithe dsflection eandlits was defiscied by o ritpessveg differential across the

, . t_al . 4, 503 i 7. ,
cH§ifroh SoR gt IEfrl BBt BRSO AR W e s
sHaet 1996, to Trokhan et al.; 5,566,724 issued on
Cctober 22, 1996, to Trokhan et al.;, 5,624,790 issued .,
on Apthe tigsye wgbﬁ,anteésOr%Ewmﬁiw'téput;a aHbstagtiglameyt of inner
Ssued 997, . _

TRE P 0RF oL sty 1 TR T ETog furpbfiisgy to form the base
welb eapmedreated éthex Chemidahdebohdipgagent. The debonding agent can

G4 B0 o, e e e e SllGing RGeS 6te4h B8 Hiiged directy to
tha\HR8eR. ISttablt dbargmdagesdhatmey veruddd iflthe present

I mprinting fabric, and regrons that are relatively
dieglesurenisrilidecatienig.debongingsagenis skeh esdaitie diaed gpaternary

FeCRAR R Ry Y Rl R s et iy T bas, ifkazoline
dlefiberiry ealts sitthoneguaterndef sait tnd ubgatinateldfatly atkstiamine salts.
differential across the deflection conduit to forma

Pt sLiehle dapopdingra@anty are Sipcisedrin dore PRIPRIND 15,249,665 to

Kaun which is incorporated herein by reference. In particular, Kaun discloses the

use of cationic silicone compositions as debonding agents.

In one embodiment, the debonding agent used in the process of the present
disclosure is an organic quaternary ammonium chioride and, particularly, a
silicone-based amine sait of a quaternary ammonium chloride. For example, the

16



10

15

20

25

30

sheet. The tissue web can also be forned w thout a
substanti al anount of inner fiber-to-fiber bond

wabeogngilhs In this regard, the fiber furnish uBeTUS®06/038991
2 I

hexbaspeiweb can be treated with a chem cal

ggganisan barRRQROENE T 1898nhatkaied Yy dae sterewes

GRelPF oEbf §ober b Mhshlfal Lol ealpane Bsh fufg i 8 amoun
GfgRith sibobatl kgerheetvisdonhatd Alsopt B kg ped meatfiotame of fibers
i ncl ude, cationic debondi ng agents such as fatty

RIPEERYWItRADB SHERY ami ne salts, mono fatty alkyl
tertlaran Qﬁéﬁﬁi\?@bhfbo_dﬁﬁéﬁ@we é%&?diﬁ@'agént tan 8820 inli§azoline-
quaternary salts, silicone quaternary salt and '

haseat agerite I Heatrtigazdlikgtbased eboalding ageni@ansha oblsined, for

.debondi e are disclos i.n. U S.. Patent o
1BSE9GCBE DoMRS GaravTBnan: 081 RS lgCTharRr fepnding agent
&A1 BE 8R8_d ih BnRANSURWF detwdeh R icabarers kdpetmetrid tonne.
cationic silicone conpositions as debondin

agents. In .
one elmmre ambodiner, thendsimndingggant carcee Bddefdo thé fiber furnish

; ) : . ) _
FE25578 7 bRt 5 dbaREh P AheA Rl o temationa
Bublicxpion-NasS¥O 89134657 dldd o DecguetesriFar QQamanﬁ Published
Keisat '%S;ga%géﬁ}ggqu%;ip}ggf eﬁﬁ%&%@ﬁﬁ%@&@ﬁ@@s@& filed on April 28,
SOR30 H oELF SR DAPOYy BB N ol Bubicatons
aprodesstionisridsedibatici @ dognpieal adsditive; suohms afebonng agent, is

Eishirano CeRubaE pantimiking Brark. &t High 1841 ° The process includes
h@bﬁéﬁé’ bf ﬂgggﬁ?@ fRee ERJrry'Wlﬂj biics@ésd bntveb@setflical additive, allowing

t
debondi ng _can be obtained, for instance, from
sufficiant tesidengsotinae ifonadsoretiomicdecar fteriestee sherbiriamgove

lzrg%]ﬁtorﬁég Qgggﬁgaq %glgit&g??ﬁgewé%&%iﬁge{éﬁ@@g{%e ﬁltllb(?/}/ikhefresh water
SehondbRairReE Rbnwavemaeddded to the fiber furnish

according to a process as disclosed in PCT Appljcation
havi n§/elnddrysienoBhagenis may asrde ABDliegiciodhp fissae sheet. As

; 0 : _ . 7
e
bétnweBtiodrslie theowehstatd. T3PjcalipOihe mhans bsivéhidlofibers are held
ST YRR bbb FBHE g et
g@ggirrgagigm%@ir&HdeenWs%@c&%ﬂCﬁrﬁHoﬁﬁﬁrH borids. In the present

onto“cell ul osic papermaki_ng fibers at high _ )
insreatisn, iThayheussfsl ionpuidesa Materdaldhat will allp@Iabcm@n@of fibers in

fi I i th fo i.cal i1 .
S ¥16 iy 8t1e [hindnfioe B AR E- ek R YRt elefem resistant
g 6igfuption ihahe Reetishgtes! urry to renove

Any material that when added to a tissue sheet or sheet results in providing

Jgnmt

the tissue sheet with a mean wet geometric tensile strength:dry geometric tensile
strength ratio in excess of about 0.1 will, for purposes of the present invention, be
termed a wet strength agent. Typically these materials are termed either as
permanent wet strength agents or as "temporary" wet strength agents. For the
purposes of differentiating permanent wet strength agents from temporary wet
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unadsor bed chemi cal additives, and redispursing the
filtered pulp with fresh water prior to formng a

woeowowdass web. Wet and dry strength agents I’myPG’d“/BTZODGO38991
AR

rapplimd- ot ey i ssue sheet. As used herein, "wet
strerm’tbtageag&a rthe perreaeentt\metmitmgﬂaagentsadmtbm definei 43 these resins

VRGN BRED 1BGoMRAladiRGaRoel ok ReaiE bl wil povide abaper or

il prodiuet P rtaing mareowﬁ 5@%* bPﬁ@%rl@ﬁWWe’@%ﬁength after
soneti mes conbi nations of hydrogen bonds and coval ent

exppsre to waterion asneriod afied Igasé Suamindtasat Temporary wigy strength

[ 0 t I
S350 p0 % RERY Lo R IRt b Bdiing ot srengir
Hftdreseinhg shtdratedowitia \Amenffbsﬂwdmn@ﬂee thmdmestoamettstrength
dlsruptlon|nthe material that

a8 T ZDRICaUo I RedtrogRT R iofes e SMAYEPBYEEPenath agent
8ied ST Bl 2, ARBBRIOURERIBLY WEICHERBIdeh, more

strengt h: geonetric tensile strength ratio
w&xﬁhallyfab@b«b 0t2 Gryiweiight perfcent pugesders aofl stil esncpnemu:tﬁcally from

' j ) t t

orRBd 130 appil 3 Sy Beidhy eteedi: e e B b Bng Bl inb fivers.
str enBéhnéﬁ@tﬁtt\ﬁeloétreﬂ?th beBRENAN Yypit@ly SlovRItgs et isss long-
For the purposes of differentiating permanent wet

tarmengt nestigare 4o the plrueHioela jisska sheethdhicoalast she tamaporary

PRLSRARGh LS HAFORRRIT AR Jodls S oR Al tRon
gensitycarsd highl resiiienee, dutavquad adt providesa werupturd tieat Heltilbng-term
retains nore than 50% of its or| i nal wet strength

FISIIANGS L RRSUS Qader ardiody IjidS-od of at |east five

m nut K t

Show L2 LTTERRAD WetaHenSi 206y niglPBe <afbfic; ATREntHrdhionic.

Suclk sgmponihdeindede @Aﬁ&lﬁ"‘a@%ﬁNﬂ amd WﬁtFéEZ@d‘rZﬁfhemorary wet
tren

FoHtB e BR B e R n N SR R FRERAS alftibig from Cytec
Hﬁ%sﬁfése(Wéét %@%@WJér@eW eTHY i d SiRREP ré&t’!s Ql% @éscnbed in
| east about O. percent, nore spe i cal

HptatentNer §i 55@ @%Z |§m|e@!e¢n Januagy 49 é971a\%ngs¢la let a?/ and U.S.
PRI doas GoaistiIhP J8tibeRite. gR7in g Wyiaiis'st™sl! H¥hcobond

Pedaramantifastired thyegichlesg et dovated dtWilmmgwn fDeleivdee,ds another
nore or hess | ongt erm wet reS|I|encet iltructure

ePmparcia ¥1@V§!@3? cafignis ghtaxyiated pRlyae ajatay be used in
|
{;&ﬁﬂgﬁé‘b RARThe d#zédéqttﬂ@n@leh %ﬁ%eﬁﬁéﬁhﬁ%&f?l Shifporary wet

ructures that "ha ow density an
bhnengtb lﬂgwntmmcprdwdldweayde starchessudtraas I@ubdnd@m(w from National

%g'%a@ ﬁ gﬁgt{a,%y;%gq ﬁg@reggggiép%ﬁbigapowngers such as
fHYREQYsEriBEd #1OSI Patent No. 6,224,714, issued on May 1, 2001, to
Schroeder et al.; U.S. Patent No. 6,274,667, issued on August 14, 2001, to
Shannon et al.; U.S. Patent No. 6,287,418, issued on September 11, 2001, to
Schroeder et al.; and, U.S. Patent No. 6,365,667, issued on April 2, 2002, to
Shannon et al., the disclosures of which are herein incorporated by reference to
the extent they are non-contradictory herewith.
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Such conpounds include PAREZ(tm 631 NC and PAREZ(r)
725 tenporary wet strength resins that are cationic
W(glzqmmyﬂlai ed pol yacryl am de avail abl e from Cyt BCT/US2006/038991

< gy 28 (\West Paterson, New Jersey). This and
sim | %menﬁweﬁs@eﬂ@bcﬂge@@wmpwsg GRdipaietoliggmeric or polymeric

r%?‘gé Sl B ot Mgt Rlabidg. £l enidkGp AR Bpighioronyarin

tigh re‘s%lsucﬁés WY'MEENEEGEHtl-l 86ld ByeHehiey] i@ 6mcated at Wilmington,
manuf act ur ed Hercules, Inc., located at W/I m ngton,

Disdaware: are the mﬁ Wégdely yred permapnentayal stanath geninaRd are
s@‘t%ﬂl’éﬁb@ﬁ%’ @@%hﬁﬂb&% dl’ aéucfﬂibha*?@néAl g §9Ghvk rE)eeln described in

accordance w resen I nvent 1 on dit
ties fotiplnvdrsg LEST Iéatemtalqs m&;?OﬁtG%gislmedg?&hOstohml%déQ?Z to Keim;

el 7SS B NGt i e 8o RIAT SHo iy Ssved on

ryé&@mé#elm@val fB PQtrBﬂbB{@?éﬁ 3800 383, 193084 c;heAe%um@ 1975, to

U. S. Patent 4, i'ssued on
Reircsmeieaieﬂ 829, 528 lssu® OP&@@mbﬂlﬁ 12% 1278 geRetrowehetal.;

4%4%5&%8?3‘%‘1%0%%[1&%gﬂggggﬂ" vgcﬁh %al Z"&?f‘l f?%@ﬂ, issued on

SEiemBdeN 61980, 1o vantEerdn®. Ofaérecttionic reBirkbmche,

i ssued on April 2, 2002, to Shannon et

relathyenindse sesingiead %F@OH@\sér%msqe*at@mﬁJa%aewon of
1bAHAGEMGFe Whn'hEIafiihe BF ubEY 1 84f u&%m@éq@&s%%é both

nt - wet ren
pmymhen’canmtempo@ry: ateit strengirbnl regimsen ploe mamrﬁagztum ottissue
a s can be used in the present invention.
9‘3 #i de- pol yami ne- epi chl orohydrin type resins such

as Kﬁ%‘!@e’%@%@@h@ ¥ vmlrk?nkﬂvﬁ‘ﬁm thBCart ah@%ﬂil@d’e Bt are not limited

W | m ngton, “Del aware, are the nost w dely used
tp enodifieth stanehesanad ofer m:@@apghamﬁsmwfsaﬁ calivnicf anpheleric, and

il SisBEEes bt GUAE Ah o5 HEdn BB, ko dd b61yRE amides,
o%rﬁ&gmﬁéiﬁylcemﬂ%é SIHECA inYl4lcot Zchitosalis) and the like. Such
076, issued on Novenber 13, 1973, to Keim

dry stsngtheagenis gl tmﬁcaﬁ!@&ﬂ@&wﬁﬁbqrmrw PHOPR fiespecsheet
t 12, 1975, t
@[ ?ﬂ(')ovq c():rﬁag?g Iﬁ%%c@g&gag&a@gﬂ:d on Decenber o12
%97§9C%pﬂbr1%the?mﬁd aﬂdﬂw{es nray amad@?de¢még\? anuepisi lj
o Petro a ) .
ingHUFSis o Yo e ooy el ek fos et pHRRERS! benefits
Fﬁﬁé ?odtgﬁ 'aHGeerg YEHRY bR é}ﬁaéﬁﬁlbﬂ? tRrHE lﬂtﬁdﬁr?@' [Restefits of the

resi tal ned by reaction of formal dehyde
imegntitin €T e fallowing materdals pee ndludedaagexamplesudfadsiianal

cﬁ%ﬁrﬁ?@@ hggnqutt\elng%q]@d tp\é\@% X"t%? e‘ﬁg% Qnthetﬁe%sd&ﬁmt @o‘?nposmon of

the present invention. The chemicals are included as examples and are not

intended to limit the scope of the invention. Such chemicals may be added at any
point in the papermaking process, including being added simultaneously with the
additive composition in the pulp making process, wherein said additive or additives
are blended directly with the additive composition.
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Dry strength agents are well known in the art and
i nclude but are not limted to nodified starches and

wobrlen7qes ysacchari des such as cationi c, anphoP€T/U62006/038991
< andignionisgistiayr ches and guar and | ocust bean gums,

nodi f Additipodlyippes thehersicalscthabmayrir agdedia ineosaner web include,

1SR G e L Moo 582 b D4R B f DA Canionc, o

hohLInié burfdotaits, RumeRtdrits and pitistRizero sush Betowmalecular weight
part of the creping package. Optional chem cal

peliethylese ghegolsPoe Nty huslaexy eaMPRUNdR#EBL3S pserraadRopylene
380, Miaefngl Sy SRR BRI 50 8 RS of, aog exvact

vitimiarg, aieonsf lotiohs irt genérnal and ¢iae lilkem efaytais@betiheorporated into the

nvention, The follow ng materials are included as
g BEOWICtSddi t i onal chenical s that may be applied

to the y&ral HpMdudtd bethadstesémangaitRpSedn lgé‘ ugkdtifm@onjunction

present”invention. The chemcals are included as
with mplydsonmomatesialeand ehemieals thatlareinot antegenisiie tefts intended

the | i on.  Such_chem

b8 E P U aRES RleCEN o g8 o PR control agerte,
8Geleds stBHAbSUTBENS! ¥ctdtd CAfdiiibdrs eddosaricies | bawy powder,

t he pul p maki ng process, wherein said additive or

hakingiseda, ehalatingagenfsdzeies parfumes aeotign papiaasking agents,
Pes . AR U _
SR PRl S GHREeR, ngCheple Stk dmintimges

aper’ we s ' not t
ghsibetiefibyrsaboiimssmalylaiso betemeplbpedn Atditianaboptigns include cationic

nionic, or.non-ionjc surfactant hunect.ant.s and
aV%%tQREIPE\'ekPQQ eR$Sa UW@P@%&UP@PH%?@@ﬁh%@'@et hyl ene
gl ycolrs<aadydial ?ﬁBVHNLaSIWe fFeaRRUAGRcOHEMcBWifH tHeepreBeAt@isclosure

propyl ene gl yco ertals that supply skin health

bﬁﬁﬁbbdeﬁmhglaéwomu@emuﬁayer aﬂdfmt:%)olt e incluideambiiatified or
et BriateiibRt S hstahet. dhe 805 o frdPiRigdhoRor three

IR rPbOMGE S ERichliaferthas dale iayiffidm fiveasompositied. iFor example,
conjunction with any known naterials and cheni cal

refetring to Fig: 1aen@goinosiment of & devicaferoEninga .mulﬁi—??vered
E@ggﬂg%cfﬁ%@&?&gﬁhismﬁéétéw P#@I‘IOW‘? abt%?%@!)asle%’d hehdbd£do

agen such ‘as odor absorbents,
gehémymm@ééﬂaﬂﬂ ubpbeheadibox weit1Z aed a lbabky hpadidbex,wall 14.

PR P45t 3B B i
%éh?ri}a??ﬂﬁe?@iﬁgr Efb%kllé#'@rs Super absor bent particl es,
Sy etic or Til

i bers, ms may al so be enployed.
Addi t iEmchlof dipe fiberslayers carapdsa ackiute aguanusoptspeasion of

R N A T P
RlePeAas ugbs BhepridRict being formed and the desired results. For instance, the
fiber composition of each layer may vary depending upon whether a bath tissue
product, facial tissue product or paper towel is being produced. In one
embodiment, for instance, middle layer 20 contains southern softwood kraft fibers
either alone or in combination with other fibers such as high yield fibers. Outer
layers 22 and 24, on the other hand, contain softwood fibers, such as northern
softwood kraft.
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may i nclude a single honobgenous |ayer of fibers or may
include a stratified or |ayered construction. For
wopswanas3 the ti ssue web ply nmay include two PCT/URI08€038991
pe e L eyers cof of ijoargs.  Each layer may have a different
f1 berdn eprgiiesnatierembodineniniiiesniddis layer mayt eonitaig. softwood fibers

@ us R TR g B P b opatieh Qo sy, MBS
cuaRptlsfitrire fohaaHroxivadd seitnesal | y i ncl udes an upper

head box wall 12 and a | ower head box wall 14. Headbox
10 f ot edless pyeling fermingtabyic\dty skitalgy shararted @pRdiriven by

5 1R 38Sha D, U PRNBIEED ISR Bl heacbor 10
Cnospetained ooffapap26nthie lagefedifiyes. suSpengian passeéawater through the
R 5 SEOED YA RGTRUTER: UTRier AR abh PUSq By Lomghations of
gravity2RERirifli g} forcBYNCRIRRFh SLStbrPdeSétding 81 ehe 'F@’:’niﬁgf y

degendl_ng upon whether a bath tissue product, facia
conggura@tipnoduct or paper towel is being produced. In

10 Sout nePiH Tl Chad PEOA s MLattn BesGitiia 48y SRRt us.

Penei Nat 5,909)988Mo Farengtohbr. swhiebs éscopgiated Béin by reference.
fibers. Quter layers 22 and 24, on the other hand, . .
cont 4D RCEHIPREB With ﬂaermesgm&sgl@swsr fh?e@(?md"%‘(ﬁ EQRB@gsition, in one

chgbdigepy Hlay Bb SR I PR SReput Mool pt MR that are fec

totitez hebdlyex $0.nAhe aolditivieseorhpositiomdof insarse, mahbaapplied to only
eucal yptus, fibers,.for a perceived ftnes An .

15 ecnoEiB e nae Shaties el riER ok el Ryert abinen added during the

VLRI bftfle PRSceHs! of BthEdis® ChinbAfeih 3 abBESLY 88spdHsion of
l'ayer ed paper maki ng stock issuing from headbox 10."

fibrts the ediitive compasifianchemmes incosyaratad thrasghout the fibrous layer.

he. Vs eoRBTGERtRE et PR e FalBdls fySorbisHG: fers, o

rét@mtibnalid Ay dléo bedresant withih thé aaditivé edbapoatibny aRarUnstance, in
suction depending on the form ni% configuration.

20  ongrpaTHeulatembodiente theratanticieaisl may spaprige foiydially! dipethyl

' iR AL. ShePal e 129, ' :
AhREF Lok Tnefidin MmpBsb8AriPo4 Mol o trotissue
vaaicior alaamount front deoyirGe8 €94t todhbxnit 3866 by widightaddch as érom about

RIPESA 2o By SR i R B e
cd Yonlfray Hapradeht ih\dh SRBRABUD t@Bbofito! (%%])e’bV\ﬁéi@ﬁt. The above

may be applied to only a single layer in _
25 pereentagesdrd bazed Gpemihshselids: thatibre addest to, therissuadin

duri nlgnet Ibqaesis weight of tissue webs made in accordance with the present

disclosure can vary depending upon the final product. For example, the process

may be used to produce bath tissues, facial tissues, paper towels, industrial

wipers, and the like. In general, the basis weight of the tissue products may vary
30 from about 10 gsm to about 110 gsm, such as from about 20 gsm to about 90 gsm.

For bath tissue and facial tissues, for instance, the basis weight may range from

about 10 gsm to about 40 gsm. For paper towels, on the other hand, the basis

weight may range from about 25 gsm to about 80 gsm.
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wet end of the process or otherw se conbined with the
aqueous suspension of fibers, the additive conposition
whewanerss ncor porat ed t hroughout the fibrous |BgEUS2006/038991
prpy oD EEonhisnediial the wet end with the aqueous .
sus pansdhplerply pradusts, she basistweighbotieariytissueovele present in the

PEEEan e vanh M i UTRERIL e BE8 ShBhRHAS produc
VP gehéﬁaelyma i sHnhey bs thdiedtew | abavapsicias foat aBsut Zgsm to about
addi tive conposition may be incorporated into the

0asme. blsi Wedbpsisweiant of sachpbucambe frmm gbaublR gamoip about

5 egaifl At osHofh ol AMERIY apBuPH KanbOUl 20% bY

F instance, In one € , the additive
conpadid fissuenmmgb balkprres datcontaciingdhe wiping sotudioatraay also vary

ficHa 2B0HT SeieHia 20, FeBaguduBs Gornabevica Gt qud” ik pheet
"BEiKI R cAbUIbISPHE tESSOtIERI BT tHy ARRRI dRBGRY ssle Shset, expressed in

present disclosure can vary depending upon the fina
micoanse divided by thergnebasisweighicexpresssd liegrasegipeosquare meter.

10 TROESERg e bR S pl <tk BRI EhyoRBBE o BT Mg
spetHidhIRthé Ralipérsis teedsupdd ek ihavdtal tiioknkss of alxaidk dlen
gsmto about 110 such as from about 20 gsm

raaw@nmsivgsshe%a%@g}wing dhetotahiiakaepsof fh%&@@%fb?’ft%mv where
PP o3, i TR (290 ST\ P odficgreboured
dceerdzmgieswitie :T@!PIPI rmstl mahtng)eld'ffmgnmm{e&m t"lgﬂélgmm (_t:ali;?ebra) fcof Paper,
80 | I p| e I SIS [

16 Renaioonich apchsembinelandinnithlase oo i Shedls, I
rhidr Qfaerr@slefjtfalecér?giﬁ%; oRRFUS1 \W3h-8Dtis @h Emided DOb.A Piskue Caliper

product w generalTy be the sane as indicated above,
Tastér aailablenframdimveco,dsoem, Newdissg: OtagprgJine mianemetardas a load

RO 5 b 250 0 TSRS g gor 2500

sapi@te Mifinddtasua predsurs fsotdiaMietdriof@BM 2 adillinetéldea dwell time of 3

W ping solution may also vary fromabout 3 cc/g to 20

20 sesppds anerp wyveringfaiself-8anillEngteropesseeIny:. The sheet
n b | n H e i n . i
O p bR 4P Bl ol 8k, e
tissae dveb hrayi e pricgbsed azipgassiedsitactyriques ped nefhede For
nmet er . E‘Iége resuIFt_i n heet, bul k i s, expressed in ﬁ big ,
CEMRIRetEeFNGSP Figam SHdLisa BISteE tarakipg dhroyo é@? tissue
drieel® A Ur AinBcity) rd Ghibud RnSIRRRPrN sBhehafiallf uséito define

representati heets and dividing the total tHickness
25 thé seheral falyic hunstara, shae; Butaehnyhbetedw it wilhbe hepraciatied that

bR A o oR ilfp P SR Hi3,2F8E e Hade withou
delarfkd fof (Heahemes) proteS¥PShown is a twin wire former having a
papermaking headbox 34, such as a layered headbox, which injects or deposits a
stream 36 of an aqueous suspension of papermaking fibers onto the forming fabric

30 38 positioned on a forming roll 39. The forming fabric serves to support and carry
the newly-formed wet web downstream in the process as the web is partially

dewatered to a consistency of about 10 dry weight percent. Additional dewatering
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Paper board, and Conbi ned Board” with Note 3 for
stacked sheets. The mi croneter used for carrying out

wad4do707@83 89 i s an Emveco 200- A Ti ssue Cal i per POEEEB06/038991

~javariabt e fepm Emveco, Inc., Newberg, Oregon. The
Oirithe viebwieh orisbe chaiad @it, SugDax by yapuumEsustionawhie deswet web

igﬂgwﬁmﬁg?ﬁ%%re pgbgﬁ:sure foot area of 2500 square

ure foot dianeter of 56.42

m | | iTret webweb |©|Wﬁéri tramgferred fdns teofodsiranfabaicltoweramgder fabric
rate of 0.8 mlli ersq& |lé?gecond Once 1 he aqueous
49, dpang embepinenetne fransier faprcican et rﬂvﬁm@t@eﬂowsﬁépeed than

tha% ?@?m@%o%epf@m{sﬂc@s% s‘ﬁ%rtér? Eﬁo ?ﬁ%%bq Uehis is

exanpl’e erring t
aommonrﬂgtrbﬁejrécbto ashi‘nght hanai@hdﬂrderably $mﬁetrahefer mbnc can have
var i ou

| , I on| N . .
A val TR 1t S eabiafle Gl bapiBat bR dpMingiinbric. Toe relative
sheBd Tiffarance WetWeén METRRY Rbrics tanidd fr&ia 0189 rp%%éﬁteﬂmre

that variations fromthe apparatus and net hod
specifisaiiafrem abowti -43 pergente Trensderistieierably sartiedhgut with the

sg&'?ér{gé o@%ggé%rppsrrﬁ\%%ﬁ@s%c&%gm gﬁ ﬁ%‘fa@n}@" ngirtégrt@?{sfer fabric

ghaafideoustseivdrge eridsdinsrgden dse teading dgaof &fe vécmmn slot.
aqueous suspensi on of paperneking fibers onto

f or mi ¢ WebrA$ thesutransfetred om the arﬁf@hfab@'crteﬂhe ﬁg"ouyh%rymg
f%gtr%ﬂ %&f"tkﬁg é%d%?r \ga%élh% fPTar Follatféjﬂrcérv%%u&rtﬁecransfer shae,

forme ownstreamin t rocess as
optionakly pgaini U:Ehlhg’ adedtgapatbndersas pl’GSIIICB.tShhd?S@TbGHh olhe

P, 1 0 AL e sp
cafiilve té e ﬁ'ﬁhsfé@ It’e\H»ri?c: Slﬂéégfécﬁ%é%rbl]@htﬂ@m@ Hritddni e run at a
The wet web is then transferred fromthé form

a‘l@mr spaas to furthes eehancmstreicho Transfenean h@@@rrm%@ut witle vacuum

SRRl G P ) ot RS i Rlgpanins

fabnr@ttﬁns yielding izsived bulkharsd app@ammc@ ifdesired! radtable as
‘rush" transfer. Preferabl e transfer fabric can

thlz%hsr%@ éekrins are dassribed lreéé atgnbNoy a2 % etfhispHed to Kai F.

@.{M%Lfﬁo‘;‘u vvob?%r I?\lcos-ggi %ﬁ@; [@1 @%ld' ‘;H;ﬁr'i §Fl§ﬁ1corporated

peéerencal |y from about 15-45 percent. Transfer is

ferably d ogt with th t f
Choc 10 2ne RrBpERentBer BravShy b ot v aiRG gt AEH oo

ﬁ'f'b‘?ééé?oﬁ; kAYEHIBS e Fup bXampleY ﬁﬁegfhr f@'ld}yl‘r‘@rﬁﬁnébah lHave about from
| eadi ng edge of the vacuum sl ot.

ahwﬁ§fteﬁb@dlt BP6rimpressiomkdckies perrsauare indhewhich are raised at least

ARG e sBBLp e tiallch b Bl Ol RN T oam be

rgggigr@::@byglgamy ﬁgéhgéd t@aonforrans tiss sasady erineudloughdrying fabric and
form a three-dimensional surface. Flat surfaces, however, can also be used in the
present disclosure.

The side of the web contacting the throughdrying fabric is typically referred
to as the “fabric side” of the paper web. The fabric side of the paper web, as
described above, may have a shape that conforms to the surface of the
throughdrying fabric after the fabric is dried in the throughdryer. The opposite side
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t hroughdrying fabric can be traveling at about the
sane speed or a different speed relative to the

wo e@nsf@s3 f abric. I f desired, the throughdryi nBCT/abrone038991
L2 e

Iganeie & oA npe sl ower speed to further enhance
Qﬁtth?épamer Welargt the ether bandaistyrigalbineraired to as dherair side”. The

SRS RS bR IS RRGTIGHAE! 4B e AR B Ry pprme
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h h f.abr |
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abou 05 i nches above the plane of the fabric.

CET] renja@ﬁryernigfor shekingtit enta thenexidabee viihc@auunar Alsegédacuum

oo R 061588 15 HnBRE 1 Al A0S o0 aces. ©
howewghile sapp@iied bh ehe tedugindrying fabrsche witls 3 fisallyedried to a
The side of the web contacting the thro

qoa\ﬁﬁtewqyso frahaut S RerFeniansgaies dydhe H@rouggenye& 43 ang thereafter
ns?e}?%cpga% calffdt faEHE ﬁbaq‘"ﬂecd é%shte@?ﬁf ﬁ‘%n ecﬂﬁ: the reel
above, t o the

escr i ave a s at con
5nding eanfertfabric Bﬁcamghah gptiana abmea: falprieb61t l#m éptiomiat pressurized

130189 8 Gt e yRbcbiar e tratpier 85 FeobB ara ggmidsBbric 50 to
fb@rlé‘%t 'S%utaﬁler cér*n@?fabr&%ﬁﬂh‘is ﬁur%és@faré h@bé‘ﬁblﬁtérnatlonal 84M or
St%ﬂlca snoot her tha fabric side during nornal

angdHten ﬁ§9pll‘c9§’€s @@s)f whmh avelatyelhemooth iabegs harving a fine

q’cﬂ%ﬁ@e R&(ﬁoﬁ@? Ig‘é §h<§@§ {egl é%l%ﬂ{i%&r g’ﬁxt{)soeriﬂ{eg\r%fél?\e calendeting

4B 58 U¥ed tPinghrevalthy saluaifindssi armhssftriebdofithé bagesieset)
of mercury. The vacuum shoe (negative pressure) can be

suppllBRastembedimey| kesgehys shewndr Fig- 3ean rynat a speed slower

t
BT LR ERSPLPRRE: B SRS SR IO o wes
52 pFaciestamcef the mlmiiuer@ead deﬁercencbéJemeaen Mafbreed andtthe fabric can

Al
SN 5 SLABL ) TS oo 45
R@éﬁ’ﬂgﬁ‘%ybf‘ﬂwef @%‘I t&n obli‘@r éiﬂi%r'a%rfe' &ﬁh'dbrﬁﬁﬁrﬁﬁ)nt\ﬁltr@a rush

consi stency of about 94 percent or greater by the
transferyprocgss upstreant, sueh sabebrean thesbaningfabsicand the transfer
chrrl er fabric 50. The dried basesheet 52 is

@ Hﬁ‘sported to the reel

In one embodiment, the paper web 52 is a textured web which has been
dried in a three-dimensional state such that the hydrogen bonds joining fibers were
substantially formed while the web was not in a flat, planar state. For instance, the
web can be formed while the web is on a highly textured throughdrying fabric or
other three-dimensional substrate. Processes for producing uncreped
throughdried fabrics are, for instance, disclosed in U. S. Patent No. 5,672,248 to
Wendt, et al.; U. S. Patent No. 5,656,132 to Farrington, et al.; U. S. Patent No.

24




o
A Hanit W

10

15

20

25

30

54 using carrier fabric 50 and an optional carrier
fabric 56. An optional pressurized turning roll 58 can

woheoameddss o facilitate transfer of the web froPCT/ERZI06€038991
};‘ggpnip:g,,ﬂség;g;p;m pfpric 56. Suitable carrier fabr| cs for

nd Burgzin:id e nRatehblo. 8496169 mHermans, et al.;

anr P AR 67718 bo ChelllbEa 20y G so PRl B 2431135 to
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0|njn S were substant]a Yy or |
Riemingtto; IJr! gsf%ﬁ em&"&ﬁﬁ?”“s‘?faﬁ rocess far, rf 9Erﬁ'ﬁ'éieweft W@pég E‘SSUG

\?/%Bs *?seﬂg&gl o Fﬁ%bﬁﬂdﬁ‘ﬁnéﬁﬁ allfe o3 | d(? &hlty aheéifdérdi‘:% suspension

roug ric or other t mensi ona
sifiizars @nto aPomoiagdakrid 62 whichliscsuppoutedrasedriven by a plurality of

Bk L o 6 BTN NSl 6 ancis
L TGEY| tb'@em@vé atdBfomithEdibel RahRA, to%tss%t in forkhinda web. From

Pat ent t'o tinasav and Burazin : U S. Patent No.
rovw f_ﬁbglCtQi Bdormad wel 6&||s transfeged to cgacoRNg. fabric 70, which may

fe Bleng ol Ehbrd; 70 s §fbrtedior FRhvEReNaround a

cmmmegjaﬂd by plafaiityeotguuda rofe’2. Ao ihe;tudesl isAspick up roll 74
descri be bov

t ddi t t b
S6RENARP (90l RABHEA KRB 1ok B8 JENE OIS 19 s Thed to
for m Epgn FhsiRufo Wed 88; | r1°q seéMBBP  istteh AL Y the surface of
conposition nmay be t opi’c y app o the fissue we
afrotatable Heaiaedaé@ﬁrﬁmm&ﬁ sHon asm‘sYarmlceg dgfershown in
{1 Soull absRTe: WB TR e ISHP P B g carBpdiKion can be

ﬂ@ord&a@oﬁnt@the&ué@h@qﬁéﬁ BBibySJE?M@ cbﬁibnﬂfd)mm iafdaqueous
uncreped through-air dried tissue webs. It should be

guspansiaoa fiesseostainedin theHwaé@@P(tﬁO\/@d!@h’pb@nlp@W applying the

AROREE coffboRfion i & opdse s RPne paRHGIERRIment, the

agbitide @BRiposition dfitRe @ﬁfésérﬂrdiécﬂmsnré gnaebe applied tapissllyeto the
tissue web 68 while the web is traveling on the guide rolls 72 or may be applied to

the surface of the dryer drum 76 for transfer onto one side of the tissue web 68. In

this manner, the additive composition is used to adhere the tissue web 68 to the

dryer drum 76. In this embodiment, as web 68 is carried through a portion of the

rotational path of the dryer surface, heat is imparted to the web causing most of

the moisture contained within the web to be evaporated. Web 68 is then removed
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webs is shown. In this enbodi nent, a headbox 60 emts
an aqueous suspension of fibers onto a formng fabric
WO 200morahk3 i s supported and driven by a plural i PgT/0w52006/038991
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apphedka edclnisidei of théavaletind eathe sideaqfdnetwad. magibesdeped.

t hen npvedf ram dryer drum 76 by. a cr.epi bl ade 78.

o epPRPUED 94 i 0 emeiien Y 4 SRR el B dSd to apply
thé'hadiiet cbﬁfbbsﬁmnvvotthe Ris&lle weBhartN® ¢rdpe RBeside of the web is
softness. Applying the additive conposition to the web

ilgstratep.cTee |enyaod@ﬂenh@1wmm Fighdocamipg aprieing £ affhline process.

AR 0%]? q'sgbn‘é%m u&rll&%ga bg% tlﬁé’ 8ﬁ&%fs¥'||ﬂ%tlla?§ds hneF'g 2or
Fi¢.3 of hecadithg 1ovaesmmn moctessn xswpass@kjsthrdww ficktianlditive

post - f or m ng, pr.oces or nm
Cemﬂﬂﬁ'tr%‘rﬁp qlcﬁﬁo%atﬂ%‘?ﬂ\&@ o& étého'hﬁﬁ "a@ugg%a nip formed by a

Sap Fﬂtﬁ JuBb & 5BLE LIPS Sﬁg%\ rt)%e a}é’l‘g 'r@i:%@?éﬁur@ PGIP860 @cﬁﬂgﬂsawu re roll

ied to a tissue we it ve conp03|t|on
86dsin toonmeuniedtiorswith adeservailtd corjainireg a ifisstealditide camposition

o, RSB 5P a0 3B e AP LBkBL G BRI E g web 80
P AHreshIeeictBpttiern.

Web 80 is then contacted with a heated roll 92 after passing a roll 94. The
heated roll 92 can be heated to a temperature, for instance, up to about 200°c and
particularly from about 100°C to about 150°C. In general, the web can be heated
to a temperature sufficient to dry the web and evaporate any water.

It should be understood, that the besides the heated roll 92, any suitable

heating device can be used to dry the web. For example, in an alternative
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one side of the web and the at | east one side of the

wowel7oeiss hen be creped. I n general, the addit PEEUS2006/038991
‘Leonpes it tign ey be applied to only one side of the web

emboainmsfitoie weldeantbetpiacakin campnbwicatiopadth anénfra-red heater in

GHEH LB ISR, B BB ABBIS RN O hltphe s, gther
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ocess. As s

in-line or off-lin ho tissye web 80 . .
trarenrlotof panteelltng Belogsvirs fal 102.ouRER Timcommypication
Witl9 a rés8Fvol I Eoridiniry & sebdnd aHdRVE €BRfositonPfFe eSimilar to
through a first additive conposition application

sfation 823, gecrnchadditigpcompasition 188 is mpplied to thenpppasiiergide of web

G PRTEceRetet bBsifesnrend Byl EbbfoRin s applied, web

8P Fadnaratitom orepingaoll 4081HYCA pre¥s rofi 18l Wep 80 ikidastied on the
addi tive conposition 90. Rotogravure roll 86 applies
surtacedefi theseripesbdmt 108-Foo e distapre asddbenremenedhgrafram by the

SAETELELRPIRTHEREY 12/ PP hing BRech AR Linfoled patom
crepingddperatiobenttbatsedond sigetafithe tissue webt or i nst ance,
about ORBBSEeRat, taenap o4, it s shatqdienh s puled fralch a drving

§t§ﬂ&$"l4h9®y§+§; ;ﬁhﬁd) d’N4b9ng’rﬁ61u@é‘%n%@m@6fja%é%ﬂﬁ§Qiéﬁ,ssuch as an

any water. ould be understood; that the besSide .
oven erencized oy Infreredimat smiarawbee Reardyh Gotieirics éhe like.bBrying

$atn e e hBTw B PR aioatladRydngns uep ppcior cure the
&AM oRgoR N (Werediy ugor #1b Aedies composilon Seodléd

t he web, ides using a heated roll or an infra-red
awe\ar, invether apeligatiegs dexing statioan11hmaydot egheeded.

i nst It : L Fen 0L Gl ,

oven. T2 SR YRS (e P RERSE HERIY Binfing il RtRIon 114 can

Mb&rrd:epbmheppbn{tipulak trer@plastia reeinsnﬂ;eldldd itfge’a adcslitive composition,
onposi tjon applicatjon station genera . Station

(58 SOV IRnE COmARRIER PG 1001 ieCo g0 ipe MineroGvel sed. In

$heUmRYEEGoNL kor iﬁQt%ncéé‘;‘"th@hisbﬁe%w%&r&ﬁé@ﬂsi%t, & stream

reservoi r 104 contalning a seco addi tive conposition
40t asSaindiar tempesatare ohaldayt K¥COnio atwbalit 200eC.

50 | riteingrasbegeians ThabeEih Fircd, sRibLEBrepdiR sciRositon is
5EQRE 2PpliE8Mo ieBcRRRI &fdhe 8Bue web, only one side of the web undergoes a
creping process. It should be understood, however, that in other embodiments
both sides of the web may be creped. For instance, the heated roll 92 may be
replaced with a creping drum such as 108 shown in Fig. 4.

Creping the tissue web as shown in Fig. 4 increases the softness of the
web by breaking apart fiber-to-fiber bonds contained within the tissue web.

Applying the additive composition to the outside of the paper web, on the other
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cGMPORIonE TRk GgT Rt Iesae ingietienls W diRrert potpnt as desired.
ti ssypewdiifive BEADBSIIYA Iapbilddtodh¥ibaBesiat b debddbsdabove in

depend upon the particul ar thernoplastic resins used .
ai preselectattipatiars. doepesnbaedimenhdoninstanceptha additive composition

QnPOSI tii l i ed. t
B 08 Sheye e it o res B Panel S Bt oY B et
inekconnechrl foemirera net-Nke degign osttheaurfageh as air at a
tenperature of about 100C to about ZOO&HJ nthe . . .
enbodn ABrditamative ebedimentdgever, fia Addifke chposition is applied
G bR RIS sOpBlith bpusaslsShdged! Anoin
tios edditige pooumssition in disweatedshepasn declk s aibts, mporides sufficient

hat i t her. enbodj nent s bot ides of ..the b be
SHRBRI® e woh SHBRCLES RoE s R syt By s ke Mrea of the
WPl aced with a creping drum such as 108 shown in Fig.
4. Creping the tissue web as shown in Fig. 4 increases
t he duicondisg tothe heespsbdisglosteaithe gddpietcomposition is applied to

S Pl 1070 RS A r e
duifaceapes oM web. tMsreqiditiciianyg,in medstepplicalieriss tise additive

creping the web but also adds dry stréengft B V\u%
compasian wik Gaues fram beyt 20ve 1o ekbut BTeseidRSUrigee pgea of each

r rs , :
I of g gy TG S B SRR LhIAR<lER ol 15 each side of
the wesb ealdbeiiv the mmyesoftfioom abodt 1 Yietosaman G046 by weight, based upon
conposi tion lied to,the tissue as,shown, in Fig.
(58 Tt it of MeySBoiet miofroim ahied "5 1GapP08RRo fy Wefbnt, such
48 bR ¥ut 299t e b8t Fo% AytpsigRL i vel y, the additive
conpositions may contain’'the sane ingredients in _
di f f ékiehe ahoverarsouns dibeiadsiitiveTeampasltion ¢an gemptiste therissue

i BBBLES g GBS RISt SRR PR fness of e
Wéle ceindinkpugennasbis fitors. It has been discovered, however, that most
of the additive composition primarily resides on the surface of the web after being
applied to the web. For instance, in some embodiments, the additive composition
penetrates the web less than 10%, such as less than 5%, such as less than 3% of
the thickness of the web.
Referring to Fig. 5, one embodiment of a pattern that can be used for
applying an additive composition to a paper web in accordance with the present
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wiip.t he above anounts, the additive conposition can
penetrate the tissue web after being lied in an

anoumesifes eotapwriousoolhsr disgiete shapes EQ@ ialRaske ypednEor

e%ﬁ}%%er %%vﬂrg Wé@@ 7"%”6&?@”% isf‘fﬁh d lﬁ gk s?eeﬁattern is made up
of @im@tetsr@peprthamm @amemrdmmftthseeseloﬁgeted)mexag@ns In one

15 oI dRREHRE0oNH EA HE S O BGERt T B 6an hpllg a width of
efﬂg)‘é‘lt V&6 iResed. hﬂ?ﬁi@%ﬂ%a@%% 4§ 4beexabbas pelinchisdh 66 spaced in

ss t han 3% of hi ckness of the web. Referrin
the mamlnmdee@tmmhdrm cr@ssan@ﬁtlm%dwecm Yderoesing @Xﬂgons as

sfg&r\gv(gl?lﬁg-ldég?aﬁ q?ﬂeg' :59?\8/2 gﬁgﬂf@\ %Bscﬁﬂ 4t0@/g fo %ggﬁf 6(% t'tRe surface

drbh s bhalsiib of the et tsidmake particaldriydanbcoven raeen 58%aof the
succession of discrete dots 120. |In one enbodi nent,

20 gqusiacemseaptthe WBB. dots can be spaced so that there are
appr
PP TR 6.Fig B, AfiBter EMUCRRIM T BallPirnicP ol
atldithet camposi ﬂ@n tb)aspmn weh\vis saoml/narinttlms .enbodimemtythe pattern is a
of fromab 0.01 i, chsto
Blidlnian it Mg CaDn S tated RateriSdr dhe pRS0PT
c?ﬁm%dé’ Whémeb&f @F&uo@%a@ﬁaﬂéﬁﬁm% préviBendRe StRriytis € the web

at appr oxi mat per inch extend in either
25  inlvemperisondo quattems ﬁmt are maelecm)@@ aruceesgodiof gisarele shapes.

'nt h]"ﬁc’e San%%gs 'ttr?ar\} is useS tg 9b3 pply the additive composition to the tissue web

in accordance with the present disclosure can vary. For example, various printing
methods can be used to print the additive compasition onto the base sheet
depending upon the particular application. Such printing methods can include

30 direct gravure printing using two separate gravures for each side, offset gravure
printing using duplex printing (both sides printed simultaneously) or station-to-
station printing (consecutive printing of each side in one pass). In another
embodiment, a combination of offset and direct gravure printing can be used. In
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GRRRITERDY 902 WhRhaS T by RiiEicFN ! BeBiivEir A8 Eopgaining an
HiditilieasormnGsitioN €06 U 2e dtation 98, ithe batitide panigsitiorny06 is applied to

provi de nore strength to the web in conparison to

ana $ide @ theweb B0dn mresgleated RakefPeessi on of discrete

shap T, q il g iddP vIP8Y i ith iV, i
con‘pgzrilct;el @% éﬁ) eé?ﬁggﬁlgbaéiéﬁﬁ“éggcor da%ésé%?%ettﬁg Geping
rpH d88rity alpeasisaslifid 0c Alleb B0yis caoieccaatipe syrface dbine creping drum

ting nmet hodg,can be us to.print the additive .
el B ertiBice ang e remouSE harer B Bh e fiier 4 fgping blade
PR TR ERIpiRPBladE a0 rftHedIa REhONDpaRsrAQiepd@operation on the
I nclude direct gravure printing using two separate
tegaied sisle ofdhe 1 side, offset gravure printing using

st au R b Bk bt Tofdhelal S g SRNRRARNG oRing
fRadh $14ievhich Omes §AGH) cutds theciduitiveatdrmpositon 108. The web 80 is
combi nation of offset and %lgrect gravure printing can

then yeuend intesa roll 116 rse iBisgaingeRvitile Ry BErdHs ¢
P i e VRN S Gediiic Shio SR 6FiBIsSha et Aithin Alditive
comnpasifidn, om onBeievadimgnt,dt Fiay.beBdesirabldtr apply dheadditive

enbodinent for, printing t dditive conposition apto
Grpet aetiRBaP st nRap et Siraier Ban aaf Ak gt the
él{r[éc'é' are8'HP BfE RIY of the WENTIRSH iRSRANES, thB=AERe thalE&dver from
Illustrated In %82 4, the additive conposition’is

atraut 490pta aboutSWh of éhelsudaca awa ofsineesidelsf the web. Inone
rréqerg%@ﬁf' é)_?ar%fg? t&HiRsARYE, AEUUIRRTIMRpbIESS BLA b APAIRY according
to the pattern shown in Fig. 7. '

Tissue webs incorporating the additive composition as described in any of
the above embodiments generally have a bulk of greater than about 3 cc/g, such
as greater than about 8 cc/g, such as greater than about 10 cc/g, such as even
greater than about 11 cc/g. The tissue webs may have a basis weight of from

about 6 gsm to about 110 gsm or greater. For instance, the basis weight of the
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As shown, a web 80 is advanced to an additive
conposition application station generally 98. Station

w@8ou7mediszles a transfer roll 100 in contact w PET/AS2006/038991
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he web 80 I1s then wound into a roll 6 for use in
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si.de of the

E5is8s e AmoSG . ERpEH MBS e verg waygy For
iRgtBhe tthe @%bgsewq»eﬁm@@antbmuan mrél ddined dilea@tfherp?esence of
that covers greater_than about 40% of the surface are

the agditivei cpmpasitiane Fiwther-die embossipg is f‘ﬁ%owﬂ'ﬂé%r%a“t but,
Lﬁ%&géc{eggi;.ﬁ%%e@%g&%aghgﬁé’ ?.F C%Fgrc%gﬁié{% ﬁé%gﬂrdmve

dongpasitian carhbe atthddased wndmdsubstamtuaﬂgnwbakampgnbel web. In
accordin atter

7, .Ti
Fion S has ke aREieER RSl Weliohtaindine atlithe
A d&udmse\@e%@nt%&e@m\ﬁ re@ur@ﬁ@ltﬂé/téme sﬂrehgirkoﬁhe web in

greater t han about 3 cc/g, such great er than about
gthec thg macbinedireptiontasrthe nms&maahmwlr@@ﬂgn byuaaresthan about

Fhodn Bierorhe BReRH oISt FsbUiA LS Y actualy be

i86ra8Ed @fterty embBEsing Précsss. t he basis wei ght of
t heti ssue webs can range from about 10 smto about
gsm .Eprmpemﬁa@f Ikgsiration, opprasmbrdimgat of awe%%enenﬁwssmg a

t%%[ﬂa 8358rd§1% tgﬁﬁe P t@iédl%ée.g 'é"@ggirétearlﬁqii'geg As shown in

accor I ng e above process
the ¢@up@,raatl$sm@ wele 186d:an| bee fazbimpman tendsqssmg ripckdtd andbe

t he present di sure, the can be enposse

ShbREEN ANSIEIC G 8a Betnbia HNGIEHESURIRED By STBRTSAchat should
gﬁ&é‘l”s@’odﬂ1 HoWevBEIhaf il JthEr dRBoaPRErRS '?rhlﬂﬁ!plbh@ebs may be fed into
itive conposition and then saturated with a w ping

tbelembmm@mpl +ap fonéonpniog esmulti-ply pidducti rer example, the separate
plies of the multi-ply product can be brought adjacent to one another from separate
parent rolls or directly from separate production lines placed upstream of the
embossing nip 150.

When forming multiple ply products, the resulting tissue product may
comprise two plies, three plies, or more. Each adjacent ply may contain the
additive composition or at least one of the plies adjacent to one another may

contain the additive composition. The individual plies can generally be made from
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conposition can form enbossnents in the product and/or
can form bond areas for bonding the tissue web to

W(mmmemnad} acent webs. Use of the additive conppST/UBING/038991
i prhaneestthe) Wnmbossi n crinping or |amnation process
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t he é’?k@o@@bﬁgsnpg e 480 isFormedriiwesn ¢f pattarosolt 462 @md a backing

e g THCordhg ALY el Ry R A R oGR8 anaror

heiaglin Srdef3o shoyve tththtehﬂobla@tlé ?o g@néﬂ COHGinWe li?\/lﬁlr\fﬁr@tr@\é'dditive
be fed into an enbossi ng In the enbodi ne

comnesition eosafieny By sgﬂerung %%p@iyﬁgarethei BQI)[!@GV\E@WS szthm the
tlggﬁé’%%ﬂ%nd forﬁﬁod’éfﬁ\eﬁeedf vve% J?@ V\ﬁlélerl\ H@m#ﬂwulhple plies

dinments mult
irtotihe selrmi@psrsnm ﬁnh‘»@tl‘fa)addltwemompasmmhtforrm popd adesd whiebr

exa e eseaate lies of the nulti roduct .
SHiakes theomlins Oaal1mEe it oPGShdng RatiRg? 1otk T3 eBBF fig.backing rol
1Bﬁfrﬁ8§/ b(e%!aﬁxtélhe&’ Ik ﬁ%h\%beféteifé §ﬁﬁé‘r‘naéxﬁbn%h99q% 'aBBut 150°C such

l'i nes p aced strean1 the enb 0SSI1 ng
asdrarnapont 50?@ |t@ apbyt Y°6Huthe pressaire @xarted og the shsaee web within
t hr ee

d [ . .
2.0 Tep BB bRl e WP sB BT b€t aRsa i ot i
h@btéﬂ irﬁ@éﬁer@n Qhé’ﬁlpt dilﬁs@uﬁeeéarﬁﬂeb foRN bbb & Zmﬁps’?m@falb@ht 500 psi,
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sprh @s feam ahoné PaPIPF! incabrd S50k he sane or from a
g:r f ;ﬁﬁ(ﬁer{c{eb efdl”tf% ﬁﬁe gnc?rénu ?Se%q)% \Lﬁfﬂﬁ%ﬁ?%{tﬁfﬁﬁ%mg nip

eren process e nol sture conten
150s=anealee hrait)ﬁﬂependmg epbﬂ rvsmbbe fantbms sunlg asltpe 1ih® spegd as well

a{ihéégi bizsneiets olisgensss, BitisidenceTBRe! dibbetusciep I he
S TSPt A SO BN s

SiJOh asrfemraraimut @amilllsecbrds ta aboutatioolliserndyg. \Wweiggheradf the longer
the reswgehce P ime I%‘cfhe %otslgl%rg]} nip 150, the lower the pressure and
temperature required in order to obtain the desired amount of defined
embossments.

In the embodiment shown in Fig. 9, the pattern roll 152 is heated during the
embossing process. For example, a liquid such as oil can be heated in a remote
chamber 156 and continuously circulated via a control valve 158 to route the oil

along the interior surface of the pattern roll 152.
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about 8% by wei ght of the web, such as |ess than about
5% by wei ght of the web. The enbossing nip 150 is

wo evomedhibet ween a pattern roll 152 and a backlP@r/UsidO6/038991
L N

iﬂga%wTherernbofs;q ng nip 150 is configured to ap 8
suf f tahenld Be adierstoad.diawevesathat vareureethes meieds ofbeating the

Pl 77 2 BN TRo PP P8 RrblieSldir @, the

rélie! maR bef Heaad Wytdiicaldting d $ s ofrbateddvater, Fas] etdame d>r the like.
enmbossnents. Further, when feeding nulti Ie plies int

Altenativglys sathgr fian Cirguiatingn heated &‘é‘imﬂ ghe Pf)mﬁsrcﬂ)‘@n’@‘e rolls

TSR A1 Db BB BBURE o GG R cton
hbetimgi Otlaemsadicdle mettlamdmmfalmmehrtg‘thfermai andrigyrio th etrbossing nip
t 5Q0C t.o abo

t . h as. b t C.
1§l ansy el ngped aadiant Bha Shdu R i aing e is, A
céﬁ%nﬁman@FHééiﬁ@GrﬁétHb@sld:@ﬁrhlé!h'ﬂﬁé%ﬁﬁ I@ edlot one or nore
the rolls is heated Q%eneral e nip pressure

can Belditionallgbibettissoe wﬁ: 16 matycie pmqbgd prigiutorentsring the

<SSP 1ot Pl cbBoBhotl (230 Pt SR BRERAl Ty Blicing the

wihlareand a B@atédfmll pepettdentering dte gmbossihigi e t160s, such
as the |ine speed as wel|l as the roll dianeters.

genefuptill Fﬂ%thﬁé§m)t@%@em the sedifine composiionel the p(epﬁent
CRERER By bP dCafpdhied b 8RR wepitdd LEEAREID the web

entérlngsthe&nﬂboztmnghmﬂ 5@5Imfhid msenendke additiyercongbgsitidremay be
e reS|denc time in,the enbossing nip .15 .
oA a5t A EeEd be Tha sDbrph SERF £ripEfh, Fh@ana ne embossing
nq;qig@ to obtain the desired anount of defi ned
enbossnments. In the enbodi ment shown in @g 9, the
pat t dhe hagkingiedl 134 ermbeany suitablethackingowdiswinigh can support the

FLBES3, 4o BTSSP 245 b R o i

dss!s|@ii‘\el¢tldﬁsa Fheebaeking rolbd 54; faSBstemceonissy ¢drpede a rubber
long the interior surface of the pattern rol| 152.
cpaiedcoaskingrlk Jrddastansaetherbacking: roll 45dwan Bekele a rigid inner

f t
AL T4 B a7 et Hers
couérirsy trwrdsdlemmlbmaly)ba:amycsmtablmmaemlppthw a$, foeakamiple, a
wglter B steamor the like. Aternatively, rather
PORAHeREPRYl ating a heated fluid within one of the

roll %lteh'i&l\few ltRe %ﬁklﬁ@ rBlWS@@aH)beaé‘ nﬁité&tstéél 26l R8Ahg a pattern
generating device or way i nducti on heating

ticatroatches the pettar—n hbame pattq:mo*oll diSRg InistH mbtmﬁ@moctlment the
bgcglg JH@t ?‘a\A} cﬁnaiﬁ%g}ﬁd@gﬁ 8@%‘? Eéélp kﬁ{rﬁgnly rgper%'g to’as an anvil
roil.

The process of the present disclosure can be used to simply emboss a
decorative pattern into the tissue web 160. Alternatively, the presence of the
additive composition in the tissue web 160 can be used to bond the tissue web to
an adjacent ply in order to form a multi-ply product.

In one embodiment, a visible pattern may be embossed into the tissue web
160. For instance, the pattern roll 152 can include raised pattern elements. The
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conbi nati on of heating nethods can al so be enpl oyed.
Additionally, the tissue web 160 may be preheated

W@RI03/07(163 ent eri ng t he enbossing nip 150. For POFUSINO@)38991

3 phgtd ssuexwehy gy be preheated by guiding the web
eitietm gleaneris can fpb'marwrdaﬂreddie@ﬁf@wer@ttqﬁ@ ire thptisguegweb. The

AT e o DL e SEDSAE g BB Hsing. The

dyeplatee ;ialthdrheggllﬁdude\sﬁ’alglﬁggesllfdumllqd ined, dlowees Wahterfhes
entering the enbossing ni n this
laags: PRENRAISARYST TORRY Sb\@owéaﬁvéa alsp %ﬂgﬁq e pattern can

5 faady, ﬁbﬁ ég)a?%%%%_ﬁgﬁ%s e roﬁrféor@ﬂn@é‘%ﬁéh&ﬂa{é&egrld The

enbossi can
readfiera bisy eldac lcomprisel d cambirtationof suppoulatechpattep and discrete

ressupe nNecessary suitabl ss the ti D. ano
S nispetne Jhe AL Pah EoLtr RHREN Rt Hip S ohy 80% of
th@'shrfééé ardHbf iHRS$ ARG esudibas REMAHGLR 2% kdBBsut 60 Sfdhe surface
back |ng rol | . For instance, the backing roll 154 can

arag|ofithe aheetg|Fd>r|axﬂmplghé|qne&mb®@mew theramgbossing pattern can

c;%gggfr?ﬁgéfecﬁg@}égé :a% 55‘2(1 tﬁ%&ﬁﬁ%&é %reggif)le aeS!%heet

mat erQmé possible a&boﬂmﬂer&xﬁlﬁmatera r@lDﬂS?J ishewe in greater detail in

Alternatively, the backing ro 154 can ed
Kiged?. ABPIPEHE ﬁ@l 35%&99@ﬁqfqrna%tana%awegldtﬂeeggﬁwmthe pattern

(%?ﬁrgbﬂ% BAhEE :H§'| c—f'rﬂfézl%g%r diflersddi a'blé‘fé%hhﬁ;{ug@”’%éj?éﬁ Bfe seen, the

acki ng an conprise a shooth stee
stofacerdf fhe pa’éerrenblIt'tﬁbmchndeamemaulatehIralsﬁﬂéaqmdmgaelemﬁnts 168

tiabaist et BEFROD I BhauSes 186 TheySiagh Bording Serfents 168
d?‘leto%rsﬁébl'y\éﬂéhgéd\% f@l‘\ﬂﬁ#@@&)rﬁﬁvé g tefdiHdugh the elements can
conposition in the tissue web can be used to bond

altesnativeliee dissrete eiﬁrrm}aa@@amqu i a rﬁr&cmifaamomomﬁépondmg

bl 4008455k A8 (BHATE B eSS 1ep g cstance
suthtthacite pirb&eun@tlh ehe emﬂdssih@Zhlp aISOIaiQIheI fitimatessrdas of contact
pattern el ea@nt S. Theaniﬁdey red decorati V%D%atter nin

haiesn dee bongng Stk %{an%h%ﬁwa ¥rek P0sresultigienito
(—%’Eﬁé’g‘f{éﬁ@sﬁe% 88 Hefbd C Wenbral tye grfégﬁignﬁilﬁﬁé%slemgmsvg 68 are

cor a attern can Include s
r‘alsreelsabdvledherland brease166 atleast alzoud ©,.0 himiciedry] padigslarly from

nogr , rds y ol and the like. The pattern
i{@}ﬁ‘?gﬂi’&eﬁﬁ%@t éi&:: e discrete shapes or can
conprrsrhg & FigdMat achsgné %rocﬂlﬁ 183t 8hBwHBMaBisSRtended to
conpri se a conbination of reticul ated pattern and
répresedt @ tissue product that may be formed in conjunction with use of the
pattern roll 152 as shown in Fig. 10. The tissue product represented in Fig. 11
may be a single ply product or may comprise a muiti-ply product. As shown, the
pattern roll 152 forms well defined embossments within the tissue web 164. The
embossments are well defined due to the presence of the additive composition.
When the tissue product 164 comprises a multi-ply tissue product, the
embossments 170 also comprise bond areas where the multiple plies are held

together by the additive composition.
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shapes. In general, the pattern can cover between
about 1% and about 80% of the surface area of the
welz@etmmsuch as fromabout 2% to about 60% of POPUS2006/038991

t@u;nf,m;e awm pf4 t he sheet. For exa in one
enbodtx rthe smﬁe hbersmuRigplyaroduct is rrm\/éme prasiicilisoiien

ﬁt%ét?%ta@g S5 e BB B3 B8l 3o he wioing

spleirecartiedmplisé enlflsgutaﬂl@ soliitorpidat efimdtaldgrade tis@one or more
be, for instance, a rigid steel roll with the pattern
Félet@rrents formed by engraV| ng or other suitable

t ech r]t(g,ngg(% WwABNH %ea gébfw?&! ffé'rclﬁs%fnc%hﬁteoﬁ ﬁ% Holution

roll udes retlc ai'sed bonding el e
rh&@ cohtein arders epamtrmretgurﬁamtmttsl aratior am eawllid8d. Theesolution

gy 20 GRBatorVRSIBRDE <0 OF Mok HUCHS: dFIABRES W avedts include
tﬂjobWeﬂ@tdly&Jl YOr*%ﬁ) T)ﬁétﬁglbﬂb%mﬁicﬁ TRRtSUS bIRIIIRGredierds may also be

random fashi on onding el enents 168 can be raised
tab@tp@ratné intorthe spiog sahietiaresurheasBiggrpeees, Alpst andéhe like. The

0 at the
Vil Bbon ey e SRhB P S TR S B o) Srvenc s
168 aywhehhssed tevlsarvedjatent surfacesf forgnstance dhel‘mpmfg solution may
the tissue web as desired., ner al | the p‘
QiABANe AEBOER @'CPBPES&PF%'B@GE Withewaigy fid g e@g ke, for
: a : ¢
I SERop o Elof 900N RGN MR I AU G bn biss. By
Wayss’ﬂexampth,uthe alsohobmalydenmetisnol, ethana@npegpanol, isopropanol,

i EB el 7R el a2l o 31gb %3 sty

btttaﬁbgana%e ﬂa@ .hu&am@ mtmtoftﬁeroem@cmbtgl .11

a single ply product or may conprise a
rrul ti lntgqnqtsalomacwm!m@ sghigian canteniain meater inan ansaint less than

f B lblg ﬁ%ééﬂeeﬁ?r ,R’g@iﬁéabﬁﬂt&?%ﬁﬁégtnﬂé}ﬁ {HOS%F‘SU&’F fhay contain

ﬂb@ﬁ@lﬂﬁ @ncdmbhigt gredidritan QDBDDS(D%I mnweighersuchead fresiugbout 60%
product 164 cg&m ses a rrul t| ly tissu

e8out780%) oweighbr GF Bnoungsf %ﬁeﬁ %Hté’ever may be

diple plles are held together by the additive
composition. After "the single ply or multi-ply product
is foThedutpthgesohnnndnunaylatsdMainnmrbgaaﬁlw additives. Such other

%Mﬁ"% {‘%5 l‘{ﬁ{e (gﬁ'ng%&a%gnﬁ'? ?%%tlgéien@bﬁ t e% klgr oqlqptmers anti-
?é’l bbeﬁt@tsu‘éﬁ%saéjcérlfah@s %BSrt@iHeng?&nﬂbIU% bd®Ericides,

exarrp when used as a wi pe, Tor instance, the
fmrt@ncm@;emftrucldea, Wm@m atmlées hasterinstatsy Bingistats, virustats,

g’gﬁl{l?é:rtsag}ta ‘an%‘tgt 8§ f?a'brSHE’éé a%ﬂtdryl-ln_g g%?wltéjtdn%nthe like.

Example of anti-drying agents include glycols and glycerides. Examples of
anti-microbial agents, on the other hand, include quaternary ammonium
compounds, such as quaternary ammonium halide compounds. In some
embodiments, quaternary ammonium halide compounds having the following

formula are utilized:
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may al so contain, for instance, one or nore glycols.
Exanpl es of glycols include propylene glycol, or

w@eloyerdigs ene gl ycol . Various ot her i ngredi ent BCTYEE2006/038991
S Bk gebe Lm@@;rffpo;r ated into the w ping solution such as

fragrances, and the | fke. The wi ping sol ution
may be al cohol - free or may clont ain an al cohol. Wen
used to clean adj acentHgurf &kesCHpr Arnst ance, the

Wi pi ng sol ution may containlone or nore al cohol s
conbined with water. The at'cdhol may be, for instance,

an al i phatic al cohol havi om about 1 to about 6
carbon atons. By way of examte, the al cohol may be
nmet hanol , ethanol, propanol, isopropanol, butanol,

%but anol 2- but anol pent anol 2- pent anol, hexanoi,
e net hyI 1- but anol and the l'i ke, including
m xtures of two or nore al cohols. In general, the
W pi RyissoCyiGiemlkybgratgnaaidn water in an anount |ess

t han ,about 50% b r .l nstanc | e :

embofh ehhaiopRB e ytias afoobft ARATGe e an e ke
amu@n@é&ﬂhﬁé’rcub BvakoId eR8Hplyofidn Ghﬁml(’fb‘@l@lbl égerﬁtrtbm includes
about 60% by wei ght to about 80% by wei ght. at er

sugib arquatemasy amn'ummunmﬁa\@éagwdemee \Rﬁ%ﬁ’ier@me

cAPA G BB, T H0E, A PN, Sl BRROACE 2000

cORtiLAbIST ofARYIl diRtral bekiyl drmdniune BRICBIde8NtDther
m crobi al agents such as sterilants, sporicides

cgemr@naiwﬁvauable@xamnie% of suitapie aualermnsiyrapMesiim compounds

of} BHEGEREIS BB AR, 88 oG SRR EL o0 486! BhBed on dialky(Cy

-@%{)djmfgtbiylrh%ﬁ%ﬂhﬁ chﬁ)@@e§ @ARDWB@ 2280RR BARDAC® 2280 (didecy!
drying agents include glycols and gl yceri des.

difretinyl asrobniomt chlmldﬂ)oBmDA@@lt.E andBARRAGI® &F $hthmsed on

Iq{}glll afmethy amDanl maﬁfﬁmwéém%?%@@%ﬁ& ME 56 e BARQUAT® MB-80
(AR OB Hi B U 2 LRI BARTROATE MX:50 and

2 ar e u erein

BA@R@U@@I’@M)&%' (orke@bakyl Antlethyl Bedzyhahngeniuai ohloride);
such as chlorine, bromne, fluorine, and the |ike. One

BARGEAT @10 458 wad BARQUALES) 288 (basechan iyt fivpetay! benzyl

: entelh‘fﬁ‘g%F@rﬁswﬁg%@ﬁr@%@gﬁhémé@%%i%a@mm 42502,
%ﬁ%@%’;@%con Bsed og' l{< mnopkyﬂ Pk@ﬂ?rﬁnﬂé\t@@drﬁ( chloride

aharerdik@rameiiynetiyl benggsmbbhigim chloride); and BARQUAT® MS-100

(based on myristyl dimethyl benzyl ammonium chloride), which are available from

mcz

C—'«,..

Lonza, Inc., Fairlawn, N.J.

Other anti-microbial agents that may be used in the present disclosure
include halogenated diphenyl ethers like 2,4,4'-trichloro-2'-hydroxy-diphenyl ether
(Triclosan® or TCS) or 2,2'-dihydroxy-5,5'-dibromo-diphenyl ether; phenolic
compounds like phenoxyethanol, phenoxy propanol, phenoxyisopropanol, para-
chloro-meta-xylenol (PCMX), etc.; bisphenolic compounds like 2,2'-methylene bis
(4-chlorophenol), 2,2-methylene bis (3,4,6-trichlorophenol), 2,2'-methylene bis (4-
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commerci ally avail abl e exanpl es of suitable quaternary
anmoni um conpounds are believed to include BARDAC(r)
WQ@Gﬁ/omds BARDAC(r) 2080 (based on dial kyl (C8 PCT/US2006/038991
e S ) e ey LY sazmmnl um chl oride); BARDAC(r) 2250 and
Bm:»ﬁd@ OO b@e(@y‘WChiOXUEBlﬁrdlcalﬂfohh@m)cwmhudee;md bis (2-

G PhigTRE VNS QRRSHE: hejoveaRbed RATREL RS S5 &t 4-
tiANRSAdOA H AnidESa n(:%éﬁibrf@‘ oﬁ’fl'bd) Qéﬁ?}l R¥doHRn @hiorhexrdme
anmoni um chl ori de); 0 ‘and BARQUAT

civerigexidinesgdcomatal ?@d Chlbﬂm he Hjladmhl@”ldﬁ;m um

5 (oasdiokPIES inSEnB AP BTN ket bidiago contain one

oBARSIATTact#E 0 SUBABEHAT Can pfaiide a%ﬂ%&ﬂf@en@ﬁ% the resulting
and BARQUAT(r) 4280Z (based on alk di net hyl ben
WipRYo rff N ElRNGe a@f%wtércaauwleaaeﬁ%@ Mgﬂttaétllﬁwpf w@rvzlplng product,

RPN o ST A gt o

safacés Ared 6ammsbmm‘ae td stebiliz&ahe Mawmg leuhonmsledfr In general any

10 sffablethenignnanade. Faiaslorad SlnROSHI Sy TaRRBY ey Begheorporated

iMto4hé Wb, 2' - hydr oxy- di phenyl et her
(Triclosan(r) or TCS) or 2,2'-dihydroxy-5,5

1- di lbm @nmajembedymerﬁsﬁbe w»ph@rﬁqlutmrtomalamntalne)ne or more

E‘ggegg‘x S %ﬁ%ﬁ‘t V(eﬁgﬂ}a dé E?nn ﬁ%{@ﬁ%‘@%@ which is
a%%%@ﬁnbt%kg?r&wﬂﬂéﬂin%ﬂé emosméﬂwﬁgb@f SAUNABAE hvailable from

met hyl ene trichl oropheno

15 Rohm &rﬁaay; Mﬁ@kﬁatH(Gﬁ' @vaitakie Gran Mﬁiptyée] érpup,b%tcago iL);

TR RYSEYe & o GBI ohes. Yl sl L, RUR 1d5propymy

begybabahatesbészaic est&ré(p‘hrabéﬁs&)@ﬁh@‘f as métﬁvlplaramu
(TI‘IC| ocarban‘( ) or TCC); benzyl  al cohol s;

PEPPYIPRI@RER; RELYIRATPBEMESE ﬂpﬁ@b@lﬂuwa@@'ip%r@@en isobutylparaben,
bERePRBREH, WdRHTRARYPaIEn, AAE BRI PraRibdraBEn: 2-bromo-2-
20 ndiropropa?swBMIaﬁenzomSaalnﬂaathdmlemavddaezoadlmyhttnee and the
It to the resul ti
1§ CIBSLsuEatIS presecybes inildoduissasointy StdihEsts. sugh as

" %ﬁﬂh 15!I wmﬁfa"z\sﬁdlﬁ?l GER), "R lpqanatmnﬁwqubaﬁ and "Germall
ability of W pi ng product to clean surfaces, and

Riast' (dllthEMBreaaam isiopronynyheutylcgiteenaie).ut i on

cat  OhEEPER A Ao B HAN S PO rgse b uping soluton

25 ik ah(brﬁbmwe@s fHarc@boliti20% by weighte seoih adileenihan dbvait 5% by
Wi pi ng_sol ution can also contain one or nore

waighkle rvert ingtance soeny if g\%a@@gy%ma\y@ presentiin an gmount from
Dot BRI (5 5BB0: 5456y weiffit.ch s

Once the tissue sheet is impregnated with a wiping solution, the wiping
products may be packaged as desired. For instance, the wiping product may be 4
30 packaged in a resealable container. Some examples of suitable containers include
rigid tubs, film pouches, etc. One particular example of a suitable container for
holding the wipers is a rigid, cylindrical tub (e.g., made from polyethylene) that is

fitted with a resealable air-tight lid on the top portion of the container. The lid has a
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a m xture of methyl chl oroi sot hi azol i none and

nmet hyl i sot hi azol i none avail abl e from Rohm & Haas;
W(Ma@lkmmmss H 66 (available from Ml ntyre G oup, PChUSHY®)38991

I!"La)l EDNCMEDSIdE L oi n (e.g., dydant Plus, Lonza, Inc.

hinged cainitially)coveeae pnapening positioned baneats: theeapoiThe opening

aﬂé\&g rfr1§‘r @83%%%%8% C{f)\/lﬁ%%g Jgozﬂ rﬁ?ee[}ﬁ?/ﬁ)%r q‘aﬁﬁg r§eaied container whereby

mcﬂmau@lnuipees ehe ibe reatdvati Wyngrashiag. th@w}?e{ﬂ par aben,
sodi um et hyI par aben, and sodi um ar aben;

2- br §wgneth e\ﬁﬁmbﬁﬁl@ﬁahéhquaerdnay eﬂaﬁmahawddmpermeable

' I
PBIRA A e g bvillE Bhadedioledifb ] hetifhind ity D8 coudtEa by a tab
tittis attackdxs fo Sechowch HGe npmaésiurd téhsn(nmdaesﬂvedlmw tab may be
ureac)j,t "German |1" gdi zol |d|n urea% and " Gernal |
OBPUEY 'Q BrR¥E ARSI 2D niepealRsbaIdR§Hpe pouch.
but yfr‘héfd?@fb'ﬁt@ﬁated Wi 8 YA/ be @UV infd ifdM\Bd@RBteets that are folded

addi tives ma%/ present i'n the wping solution In an
aafsimekeddeogethesn hauaoLaltemewmmcgment,suhehmamg preguct may be

sl POGLG 1ol B M i FhapBEndl e PR i gs pay be
s&(pamt@dbbyta pgaffdrative] ght Once the tissue sheet is
i npregnated with a wi ping solution, the w

pr od éorﬁﬁ?nﬁdas'aa%w&g@ay he hedter H@aerat@@d Mﬂ\t@trﬁfﬁf@m@ fethe

fMRNi %ggg may be packaged in a reseal able
cont a ner onme exanpl es of suitable containers

include rigid tubs, fil r’@@@M@lh.EsNOeﬂc One particul ar
Ieéaa l%sl%f? a@@ W%g(%)c?lr}%gﬁg ch{ogflc%rllwgo' qT g\ﬁtﬁ'n an ad(J?l{3 ive
c@ﬁ’ipb@FtlB}ﬁ' rﬁﬁ&é n’ﬁ Bééor‘dén&é MtﬁQhé‘"pPéb&t H@sﬁ‘@é&@' ®he tissue web was

alr- tlg he top portion of the container
therdswtaectaﬁutﬂ@éwmbfaSSslng pr@nelsys sm}errﬁoﬁ@emamﬂewm@d in Fig. 9.

R BRlth BHAbORRREF bk, £ Rler B P b teflao BBurad o of

appmma@ly anetn eﬂ‘hel sicbingtitl obiheVdraied S ckptis R W MERAhEN
ggﬂapspl ng .t per. I n anot her enbodi nent, the w per

aprd w@hdhe ﬁtrgngmqgf theitispee M@Mr@rﬁ@mb@wg has an

Iﬁiﬁ%ﬁas%ﬁ@% openi ng. The opening may be covered by a
tached to the pouch by a pressure

sensiThevellawingproeessivas uaed e prdokicerse 8ddy¢ouncrepac trough-air
and then reseal ed, agai ESt the p

dfbBPast el e mroeee Sljaa (he Prochss SR Il 2s e o
obbingbthabod Bals gt Tekeslt bggaier . In an

alternative enbodi nent, the w pl ng product may be
spi r Alinrgriggboadhes saftwoag Krafti(NSVWIK) pulp feomdbie MemacetBay, ON,

el erfora
CrE S B T B R AR R GED BeB R 1%, RulBRL B iR Bgrated for
30hipUERCEt 4% domistency at 120 degrees Fahrenheit. The NSWK pulp was
then transferred to a dump chest and subsequently diluted to approximately 3%

consistency. The NSWK pulp was diluted to about 2% consistency, pumped to a
machine chest and diluted with fresh water to reduce the machine chest
consistency to about 0.2-0.3%.
Air-dried Aracruz ECF, a eucalyptus hardwood Kraft (EHWK) pulp available
from Aracruz, located in Rio de Janeiro, RJ, Brazil, was placed into a pulper and
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foll owi ng exanples. EXAMPLE NO 1 A tissue web was
constructed and topically treated with an additive

W(Mfmpmﬂ)lss on nmade in accordance with the presePtT/US2006/038991

" GO o 0GB 0 A% PSRN S Fanrennert
The EHIWKIMUD Westthen YHRRAStHPtP4 99 Ghe%t @ﬁHts‘%IH%egGérﬁliw diluted to

was heated to a tenperature of approxi mately 800
ahowi29b koonsistameyenbossed ti ssue vveb was then conpared

oo NP, e EBER rlin sUAY M YT or PR ipt b equel amounts,

a5E Puinpedrapdbont W&cé:@ﬁbn@ﬁﬁft@@ﬁ@ sbparitgmadting bh@@ts This pulp
base web in a process siml to the process shown in
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di | ut'Bee et aheet, aBett th6% eonsisteNeytwag transldvieddol eptransfer

urry was dil yted, divide o.two rmnt )
BhHe Wanvie RovRProwRaIaY 20 HVeTDgn dhe IeBHAS Jakc. The
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diluted to about 1% consi st enc
additonal falpice s Eme sheet awdnfabmme«verba@rmcbutdnzlr@leotaalr aﬁlaapdeImately

Jof G did bpuaRRER i atninte satrally copiering:
CRONIaP ARDIiEstIon PRtess!| ocated in Trenton, New Jersey,
U S. A was added to the stuff boxes, mxing with the

pul p TheBRereped sheousingr-dged issyrishest was goatedomighatchemical
%ﬁg@ﬁﬁon Elﬁlr?éjb%fdd?gv&efﬂr%r%llh ttji}fnl%gl Hﬁﬁﬁ“&ﬁro‘b@% t&scribed

as a print-print application.

The printing process consisted of the tissue web being fed into a gravure
printing line where the additive composition was printed onto the surface of the
sheet. One side of the sheet was printed uéing direct rotogravure printing. The
sheet was printed with a 0.020 diameter “dot” pattern as shown in Fig. 5 wherein
28 dots per inch were printed on the sheet in both the machine and cross-machine
directions. The resulting surface area coverage was approximately 25%. The
solids of the solution being printed were controlled to approximately 30% to
provide a 5% dry polymer add-on per dry tissue weight per printed side. The sheet
traveled from the first print station to a second identical print station where the
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traveled fromthe first print station 0 a second
wiitthetinei acive gormpositioat ofd6 ateis &-(Biebinroaihd)-8i5dE trigzarhe

tissue was, coated.i.n simlar f Lon. Tha sheet was
ehbiraat it g ek atuh g APl e ' ne
ERhbOdisy PRbbdsg approxi mately 95% solids utilizi ng an
arr tenperature of approximately 1200C. Chem ca

Appl iTée sihgleqdrparplasewere plased @na hmﬁraﬁa%@ﬁlrflﬁr/éheet and fed
Sl tl t
3RS b ool IvBEG8t LR ldb BT B Hacnesiym
ephbddsingsiegve rwiteaidigmabad-like pdﬁBF?E(snmﬂant@k\pqratmmumﬁgure 10).
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e A £ T e O

cont eTme foflowieg togt wes @Hmn pérfotee®BREN@stBGSad dissue web and
compared to the tissue web prior to embossing:

Tensile Strength

The tensile test that was performed used tissue samples that were
conditioned at 23° C+/-1°C and 50% +/-2% relative humidity for a minimum of 4
hours. The 2-ply samples were cut into 3 inch wide strips in the machine direction
(MD) and cross-machine direction (CD) using a precision sample cutter model JDC
15M-10, available from Thwing-Albert Instruments, a business having offices
located in Philadelphia, Pennsylvania, U.S.A.

40



o
i e it

10

15

20

25

30

of PRI MACOR(tm 5980 copolynmer. The PRI MACOR(tmnm
5980 copolyner is an ethyl ene-acrylic acid copol yner
waobaogionads f rom The Dow Chem cal Conpany and haBCEHUNMBI6/038991
m!’gmd;ﬁbﬁ ..... Qf I;L&‘“?@gxq 10 min at 125C per 2.16 kg follow ng
Wbemxgevengﬂatdfyhe rmmlerfpame was sbtdo founjinehnes; dive tensile

h
f%fe’{ﬁv‘f?ﬁgr%té’u RledkR? B Boara e IrdS Lot R g Tonsie
fr@@@! &H&(Hé@of@@&eﬁl’e'd‘ﬁaﬂé@b‘ fRdmaNT8igiRterhs @Brﬁb@tn@nv\fa business

em cal is a preservatlve with t

haxzmg\dﬁ@eﬁﬂp@atea%arﬁ\/haﬂeee%% iMinnesota, U.S.A
1- ( 3-,chl
LA AP Tn DEA b T o TR P subictn o
all%ltmtregs 10 fgecmsrmdrempﬁbe salimhe:pognmoﬁ sal'rmﬂaéﬁauare .aThe stress on the
I her poar carrier s et an ed thro
tl@%ﬂ%ﬁvlp\/\ﬁ@mtw ﬁé@d@ﬂcg@%eﬁ e Stran dinere: Lﬁ%@ﬁé&iﬁa%s
tHégpéél@l%‘o’aH r‘ﬂrﬁé‘fcﬂ’cQ)Ba”i‘i’l’égsbr‘éﬁ%%"f‘éh‘é[farcfe?' il | ik

tot epatternu he ti ssue sanpl e
stmtdh\ (hecattidaiedely dumdllng:ﬁte einngah;orpo%ﬂhel samale dxy thaalngmal
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to the tissue web prior to enbossing: Tensile St roengft
intagratisg<r takingdhe area unger thergtiasseadrairn edrve uxige’0% of sample
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s#ail yurvefne S7wHbegents-forte).3 i nch wide strips in the
(CD) BRivhpstiosoaBMAlesihin e cTagare ABReIom BAD) 30 Fgoss-
n?é/&{ul‘@glr ﬁgﬁ)g@q{ﬁw ng- Al bert Instruments, a business
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U S A h‘éhesg&wg‘éthedagttmg afe gtaphicallyiilustiatethin Figs. J2tando13. As

i nches. Th / ,
Bilfre v Cig1oh GobStaned 5AR HABRETOME hERERNN Jrqssue
md thé @tréﬁ@ﬂqthﬁe ¥ed Fotaalilceddednaldid thugiresdnce of the additive
rporatl on, a business having offices |located in

cRMpasitios. | Ehusvithe steength af tes aels weredneiggsag Hriok i being
ced t he tensile frame and subjected

@?)b?aﬁgq Wne{@]ld '%g?lﬁtlﬂés per mnute until the point of

sanple failure. The stre&EXAMPUENNCLPssue strip is

noni

o ek R B P e DB BB e prosen
dl'%’(ﬁ'&lfr’édvéﬂ'btﬁi weipsseierd BenstAadtes bhatEbicalld treated with an

al cul at ed b%/ dividi ng the elongation of the sanple by

adq}@IV@rcp(gnpmt ion. The tisSue webs were then plied together and subjected to
an embossing process similar to the one illustrated in Fig. 9. During the
embossing process, a pattern roll was heated to a temperature of approximately
80°C. The pressure and heat of the embossing process allowed the thermoplastic
to flow between the plies creating a multi-ply laminate structure.

The properties of the embossed laminate structure were compared with the
strength of the tissue webs prior to embossing. Additionally, an untreated tissue
sample, and a tissue sample treated with an ethylene-vinyi acetate copolymer

binder were also tested to show the benefits of incorporation of additive
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al so, tested,t Wt enefits, of in

Dniieriai blrdrn e actiE ched T arBsRid ALt natnine cnest
cONEIhES 20&aIr-8H&d pbenes bf 8 181 AtRPGtSSWIRTd MSWK. The mlxture was
advant ageous once the webs are contacted with a wp

20 teen diluted. with Hesl waderdoredree irmeshineushest 9@6@@@%@ Sbout 0.2-

0d to produce an uncreped through-air dried base web
I'h""& process simlar to the process shown in Fig. 2.
The lEﬁgl@BlhExgtamad(\d\/(ENE(FB6590,gdi\tallableeu°mmmHé’r&u@rﬂncorporated

Initial s of drled rt ern sof
st T ROl S ke, BbShr PaGoHi 1o weed i Was added
did AlicWed REMBOWIRRSS pliBGibefe fortdtaésd 10 e PBERRE pumping the
25 pulp slurry through the headbox. The pulp fibers from all three machine chests

were pumped to the headbox at a consistency of about 0.1%. The fibers were
deposited on a forming fabric. Water was subsequently removed by vacuum.

The wet sheet, about 10-15% consistency, was transferred to a transfer
fabric that was moving approximately 28% slower than the forming fabric. The

30 basesheet was then where it was further dewatered, to about 15-25% consistency
and transferred to an additional fabric. The sheet and fabric were dried utilizing
hot air of approximately 400 degrees F in a through dryer wound onto a 3” core
into soft rolls for converting.
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frated noNRUGtER: PEP LT Aq per reibioden L NogaTber And two
Eiﬁig% :%"sjdmnémé tbh%?%fo%ﬁrfﬁ% z@%ﬂhﬁN@nabaﬁa?d?é *fr%pn LANXESS
T she rie

and fabric were utilizing hot air o
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Next, the EHWK pulp slurry was diluted, divided into two equal amounts,
and pumped at about 1% consistency into two separate machine chests, such that
each machine chest contained 20 pounds of air-dried EHWK. This pulp slurry was
subsequently diluted to about 0.1% consistency. The two EHWK pulp fibers

represent the two outer layers of the 3-layered tissue structure.
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m x vinehwehshestl abettd-30%osonsisterays waspiransfatred to a press felt or

RELOEBRIIRLAL WA Bithé Rhlibled PFiRGReLNGal BAPANsferred to a
y pounds “of air-dried Aractruz , a eucalyptus
Yearkaeeardekinabtgh BHKVizpabresaues fabl Ehé comsigiency of the wet sheet

| di R o de J ' , RJ, il [
0125 01 BreSSHEP (RIC A BB easYTS:roBGORPRIASY QPR WaRot,
éﬁg&%iﬁfggélylﬁo%. A8 \IV'@I%Ifég% gﬁﬁn%‘rre%%%é Yahkge EH%r M8 F)yan

ransferred to chest and subsequent
adihesivedhabisapplied 2ectice dejes isarfage. Spray bobdrmsEiHvEtesluipderneath

I di |l uted jvided jnto t [ . t
(i e S St obetamnbdave pERAEh Bl A riwre of
avga}fm QUMY KY MENE®/RBAG s 2008 VRS iaReafdidds c6PPbsitiba @ccording
20 pounds of air-dried EHWK. This pulp slurry

WwWas
te ding pepsent disclnguie eata Begdiyat swiacs. c3AZesl 2IOPM irrvailable from

i t I f
RS DyBidteldd o M i hoRON DR LS AL °
met r i@néd batobf ofthe dypichleadhasb/eqstibkdgarnh thkl comtidubos hiardsheet
with the hardwood p

( ul i bers for at |eas 0 m put )
fomer ISR aPIGTY Renaistas €123 5l G aiet A0 ThBalBhg 6% solids
sl i fro I 0 '
P efodich Sl B of MZ S SAISTEVERE® Riion, pnd 20mL
d?a 5% belids Reposal 2008vhsdiutien.chbs adddive aomnpositionsugtcording to

eparate mani folds in the headb to create a .
BE PR i elie Wk ranld ¥ 31500 GBpERE Erfiiupietes
and orheAsheutWadiédté BboMeBs% conSisteyeietralv¥led on the Yankee
renoved b%/ vacuum
dryer and to the creping blade. The creping blade subsequently scraped the tissue
sheet and small amounts of dryer coating off the Yankee dryer. The creped tissue
basesheet was then wound onto a 3” core into soft rolls for converting.

Chemical Application Process

The uncreped through air-dried tissue sheets were coated with several
chemical compositions utilizing either a rotogravure printer in a typical printing
process or by a rotogravure printer followed by a creping step in a process
described as print creping.
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pattern as shown in Fig. 5 wherein dots_per, inch .
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wt% AFFINITY™ EG8200 plastomer and 40 wt% of PRIMACOR™ 59801
copolymer. The AFFINITY™ EG8200 is an alpha-olefin interpolymer comprising
an ethylene and octene copolymer that was obtained from The Dow Chemical
Company of Midland, Michigan, U.S.A. It has a Melt Index of 5g/10 min at 190C
per 2.16 kg following ASTM D1238. The PRIMACOR™ 5980i copolymer is an
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first print station to a second identical print
stati on where the second side of the tissue was coat ed

Wﬂ)mooalomlml ar fashion. The sheet was then passedr/Us2006/038991

“pianoupRl sk begughdryer that dried the printed web to
edmemmanaﬂle lagidegpalpned alset dbtained gram TaierDowrgleraical €ompany

Berisnis R PEabr 1800910 pig Bt s 25cis e 1818 8L By Ay
B3 %Savm@ewyléﬂé-é&%lhct 86RO mh&ecatisbive ot ©RRPAS hitth@Moplastic
was printed ont e surface of the sheet. One side of

poheneHedtalsmas griispersingsagrntdilhecdispersisgr asa centained

dthb'ngg't oeﬂpgnﬁgﬁﬁ %b:%tafdg’&tr?&g ﬁ%p@%@%ﬂg%‘g gEgﬁe;fJny, which
i$ agrey@vative with ¢lde agtive eomlpeeitlon of 9604 cisie (3rahlovroalyt)d]5,7-
AT LA Hb a4 SO oot
p\?\)‘iﬁﬁ\éﬁ@ﬁiagéé‘id?ﬁﬁ?@ﬁ%oﬂ% cBh&sht of &2 %\gitéiiér’é@ﬁq %M’f‘i‘\etnc particle

a surface tenperature o e sol
sife 0hh6$alp®iy dispérsity of 2c2, rensda per@f tontrol led to

0P BT B PRI Bl e 2o P RIafER sy primarty
ofizderimetdisishaflabl@sthyldret ethyRade e BEsolMmed eﬁhlm;lbﬁfobtalned

met hod on the second side before the sheet

frare é\thfQchtSaﬂntarurlﬁlﬁp His irale Sy coB IS KB At ENG AIRFLEX® 426

I e

Hirealess moerpdrbma‘ tddated irgV\tllatnhgtom ﬁ)eilaimret beS.A; HERCOBOND®
CO one

S0 G bt BB Tk iab 153554 imington,

| f
@%?Mi&ﬁé('f?n@“ 2RO %ggg%zgggdrgne@rih(gggﬁ NI %%V%a@g 1155y Heroules,
Insorporateg hlacaledfin Wilmirgtool Detewacenip.S. A] @g\ddﬁa@t-h(ﬁl()é’m golids) to

and octee opol yner. t t ai ne A

& BB B Rt oHE TAdhdelon 76 B Weid fongisted o
g\»m tAlRFQEX@’ﬂZ@%%Q(Y'MEI\%@ 5300, 2% HERCOBOND®! 13@608nd 1%
ASTM D1238. The PRI MACOR(tm) 5980 copol yner is
PReTRCCL@-Befogmeraci d copol yner al so obt ai ned from
The Dow Chem cal Conpany and has a Melt | ndex of
13.75¢9/10 mn at 125C per 2.16 kg foll ow ng ASTM
D1ZaBpleTe et hyCemgostion fpolied aci d ddgiwldyfrer can gepiprimate

not only as a the{oq@é%ﬁééc pol ymepqdish @l SO @§mBosition add-on
e

di spersing agent. I Spersion al'so contai ned
DONCIL(tnm) 200 antim crobial obtained from The Dol
Chephiel  Conpabptreatdti WATADS a preskiAvative with the 2

ACLRHol §OTPOS WIBRERD 490 MGl 1 (13?& oroal lyl)-3,57-

aadanmant ane chl ori de so known as

Qu&eelrghBum 15) ContrpbCesped fissue
Exampie 1 AFFINITY™ EG8200 / Printed 2

PRIMACOR™ 5980i
(60/40)
Example 2 AFFINITY™ EG8200/ Print-Creped 2
PRIMACOR™ 5980i
(60/40)
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pol ymer di spersion had a solids content of 42% an
average volunetric particle size of 1.6, a poly
waele@perasty of 2.2, and a pH of 11. Additi onal PET/US2006/038991

sy cagnt rokse Wekidd tde utilizing a formul ation containing

Rug

10

15

20

25

primarily of a commercially avail abl e ethyl ene- vinyl

2eehALS copol MRRImETEERLEdY Obt aichad Fatiige Ai I Product s,
IC. "under the trade name Al RFLEX(r) 426. The

Al RFLEX(r) 478WBI9RSoTPls) was mixed with KYMENE(r)
I6500 (12. 5% ged/4ajs) avail abl e from Hercul es,

cor poy at ed, ,g?%@e%i%dwlm ngt ppntedel avare, UsS. A;
I—Eﬁ% D(r)q%(i 7.5%Isolids) avai?able from
Her cul es, | nciep®s¥ed, |ocated in W ni ngton,
Del awar e, U. \FRINPROEQB20LG ) Def oamer (100% sol i ds)

avai l able fr Mg k I nco ted, | [
vai | IHRESKRES0g rporated, |located in
W m ngt on, %aware, %%‘A and NaCH (10% solids) to

achi eve a pH @¢4Qppteiarfileel y 7. The final fornul ation

% dry wei ght consisted of 9 1% Al RFLEX(r) 426, 6%

KYMENE(r) 6500, 2% HERCOBOND(r) 1366, and 1%
Enpiprssing Pr99espef oanmer. Sanpl e | D Conposition Applied

Met f i . debict 4 "
Compody & PR AR Gy Bl Pt berits R o>
thatahé mpointed ot REatEN(side was obi thednsigeiof theistuadras: ororss ply

stEehsns the Bdie ol SeeRphRada Bl Bisdigheluliths b Buter plies
wege ehiNNEY (dothaEfR248e el dritheGneidlechf2h@RtrBIOEER.t )

9804 (60/40) Ex le 3 AFFINI
Pac HA@ESQNNRESM&&P&;W %g@ne{%%r?@%%{%e/@ a% 84 through a

Ialﬁé&%h%i{ W@%gﬁd%ﬁtkﬁ@%% x@ﬁg% gdé@rneﬂuﬂ? embossing
sleeve, with a criss-cross pattern. The samples were embossed at a pressure of
20 pli at 20 fpm at a temperature of 80°C.
Testing
The following tests were conducted on the samples:
Wet/Dry Tensile Test (% in the cross-machine direction), Geometric Mean Tensile
Strength (GMT), and Geometric Mean Tensile Energy Absorbed (GMTEA):

The tensile tests that was performed used tissue samples that were
conditioned at 23° C+/-1°C and 50% +/-2% relative humidity for a minimum of 4

hours. The 2-ply samples were cut into 3 inch wide strips in the machine direction

(MD) and cross-machine direction (CD) using a precision sample cutter model JDC
15M-10, available from Thwing-Albert Instruments, a business having offices
located in Philadelphia, Pennsylvania, U.S.A.

The gauge length of the tensile frame was set to four inches. The tensile
frame was an Alliance RT/1 frame run with TestWorks 4 software. The tensile
frame and the software are available from MTS Systems Corporation, a business

having offices located in Minneapolis, Minnesota, U.S.A.
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(60/40) - interior side Enbossing Process Before
enbossing and creating 2 ply sanples, the tissue was

weoearbrased so that the printed or treated si dBCTVES2006/038991
.,,gxhqqu S ;zi.gwp‘n jtshe structures. For 3 ply structures the
i A TSP Weas e

nlacad iotharays ob e tensie frame ane stiigcted to

Al ﬁi“Qiﬁﬁﬁ%{nﬁeﬁﬁf%%ﬁu@‘*@é%ﬂi@aoi SRS I T8 Bargss on the
tlQéU@strlpl’i@ heditdled asrd fihcibs ef tanstrdiad Tﬂw@rcﬁall@ha@dl Alipdts
roll Beloit Wheel er Calender stack fitted wt

inAléfed thenpeaibloadi(apmns-turea/3” mn@ﬁsare@rlnﬁa@.su‘ggce? the peak
SHRICHER. AR S 0 IRADAH @ R ey lora
lérgth ofiithney samptesanve meiltqdyidg dyetD94a), tthe % attplchs@ 30 gamys-force,

tose it QR ADSRIRUP R ETERY 8 BRE BhAFy - oA el iee ictIated by
1%?&%@&4 tbl%ing'lﬁé e 080s00E difd¥EMain Eﬁﬁ/etlﬁﬁﬁi ¥6% of sample

ts that wa erfornmed used tissue sanples that were
faibng), teinoribe séapezé (kiygramsearces measredm@sdhasiope of the stress-

m di for hours. The 2-ply sanples
5\?\5@ r&(%f ga’?,{??(ﬂé% gOé'cg ‘rips in the nmachine
dir eQNepién%ﬁ@‘stréngthﬁﬂééSmgFémm tﬁer@me mnh@D)asmy Bfyength
a precision sanple cutter npodel 5M 10, avai l abl e

SXEOR thﬁmﬁgsam@ stwargweltarbpiiar toategmg ngggmﬂga}!yngw order to wet
t%éégﬁﬁ 2 @(t@’dcﬁéwgg Elllé‘(? Wlt'ﬂrll'hétll SRESRNOMi20 Hatdt %

engtho e tensi rarre was set to
ténmpla@:ureTh’e%JeE%E.I &herveaiter isaadded @ thiedrayetoran apmnoarmate one cm
c{qld‘: with TestWrks 4 software. The tensile franme and
'software are avail able from MIS Syst ens

Cor pgy QM ‘S‘botéh BH&E” %ﬁ%r&%ﬂrﬁ@s@&éﬂu%ﬁﬁ\g' ﬁé‘cﬁisecﬁeh Rut to

M nneapolis, M nnesota, U. strip wa hen pl aced
dumena@npmw Bk 4’ hé\ piens iof masﬂmtamoammlmt@lu ¥ dong is placed

ait [ AL 8F 104! DGHSARE I UHfe kg BB 9§p§éd 2 hold the

S@ﬂjﬁﬁ.ﬁg@gdas a function of the stral n. The caI cuI ated
out puts included the peak |oad (gramns-force/

meas urhIserHbgingraac is rth,@) plaged lp@anbeéwt@f with (tb@ taped end facing
al b
G573 PR MG U1 8 ARSI ARl ol e
sEOMI® to lble&e%esitls @tad&d@rﬁﬁl@ttgr aaperf ihat eonfolras te T8RRI T205. The

ener absqr at bre rans-force*cmcm 2
SRRl Ped Thematet e te whter bty Snd FRp et dhies fibes on a
StHE&T 8584 diSeD VA e \}v‘@ttlhe pHAY0 e 88WBbRG pad is then gently placed

on the sample parallel to the width of the sample in the approximate center. The

scrubbing pad is held in place for approximately one second. The sample is then
immediately put into the tensile tester and tested. To calculate the wet/dry tensile
strength ratio, the wet tensile strength value was divided by the dry tensile strength
value.

Each tissue code (minimum of five replicates) was tested in the machine
direction (MD) and cross-machine direction (CD). Geometric means of the tensile
strength and tensile energy absorption (TEA) were calculated on the dry tissue
tests as the square root of the product of the machine direction (MD) and the
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failure), and the slope A (kilogranms-force, neasured
as the slope of the stressstrain curve from57-1 50
w@e@n®7fies ce). Wet tensile strength was neasuredr/us2onée3sosl
By - L Banm et ey idry strength except that the sanples
ciassenaebinedlingction (€0)t 619 vigldegpacaverage vialue thabisdedependent

. he,. , ; " s fi i, Lh
of fesifib ddEugR Mg selhnles s W s B shefll OGN .
2C. The restles of theddstirdy &2 $hewr (rethetfollGwingabiesi e shown, even
one cm depth. A 3M"Scotch-Brite" grener al purpo

thaudaMReeSad i knawe o deterostaithe sEpoat oa Bsgiewab, the

. f H H n 1 o
5 sBLAGH TR AR RN ITLALY plegn ol Dot
compositidont o hol d the scrubbing pad. The scrubbi ng pad

is then placed into the water with the taped end
facing up. The pad remains in the water at all tines
unghmnplees | N9 Basis P! et ednulfbRroanPl e topjpa tested is
placed on bl otTer paper that _conforms to TAPPI T205.
The scrubbing pf$m)s renovedPliesm t he egmainateg h and
ta | Lghtly three tines on screen ass@ciated with
thm@l‘ i1ng pan. Iéﬁlhe scrubbi n&apad is the <%;ently
pl @edrod? the sapgl e parallel 20 the wi dt N@f the
sanple in the approxi mate center. The scrubbing pad is
heCpntrol §I ace fof“appr oxi rratel3y one second¥O The sanpl e
[ j di at@ky put into the tensile ter and
tz%%%ﬁplelT?Tgal cuiggte the wet/dry tensile g??ength
r dExamplehz wet t €6sil e strength val ue wasYesvi ded by

t dry tensile strength value, Each tiss code
( ﬁ"ﬂéﬁ%f fi veiljepl i cates) Was tested i #%lshe machi ne
digeghpey (MD) apg cross-machigne directi ogegCD) .

Ceonetric neans of the tensile strength and tensile
energy absorption (TEA) were cal cul ated on the dry

mmenit i o Bpis NEioRfe i fSkndeet BB AEREBEhRRy diafersion
10  waElecetbasy toilgmiletde #fe plieg.age val ue that is

i ndependent of testing direction. The sanpl es that
were used are shown below. The results of the testing

?Lgmggsﬁé%eéﬂééto‘g‘ P%sf—émb%ésiné‘sr af Q%‘,ﬁ%h@é{fgngt 1 Post:

of a tissue webGMie strengt GMT the webGMTIEAI | y embossing
i ncreased due t ne presenc . the additiyv
conposi tion. Sa | D Basi s Nunberg@—ﬁm-%g—)m Vg2 GMTEA

{gram-cm/cm2)

Control 1 3960 3980 58 44
Control 2 7880 6460 98 92
Control 3 810 540 23 14
Example 1 5290 6080 69 88
Example 2 4230 4840 92 95
Example 3 2420 2900 37 31
Example 4 6870 6650 99 o7

The above table indicates how the olefin dispersion increased the GMT and
49



fasm Plies Lam nated Control 1 60 2 No Control 2 66 2
No Control 3 4 1 3 No Exanple 1 66 2 Yes Exanple 2 66
wQ20e7E BNl e 3 4 1 3 Yes Exanple 4 66 2 Yes ROI/§52006/038991
P o 1abopest abl gujmgdicat es the presence of the olefin
b BN qrdtuhng;fbemgairemb@ssﬁmessary to lam nate the
plies. Sanple | D Basesheet Post-enbossi nq Basesheet
Post- GMI GMI GMTEA enbossing fa/3") fa/3")

(ar am gdapie)IDGMIEA Egeaimbessind Wat/[Trgnt r losledbo38fify Wet/Dry
3280 5 ntrol 2 92 7880 6460 98 Contr ol sm
14 Exanple 1 88 5290 &g EdMeRdlal 2 95 42 Dey) (%o
Exanpl eo’énfrgE@ 2900 37 3 1 Exgnple 4 co7r\ Rccn Q43 97

a

The above 'e indicates how the ol efin di spersion
i ncr eas€@dntbb2 GMI andduri ng #Her mal enbossi ng. Sad e

I D Pre-enbossing Wet/ Drv Post-enbossin a Wet/Drv .
(Std De&Pn?rﬁ)géAva. (Std Dev f?ﬁ“Control 13131 g

Cont r ol Exarfpid 43 Control 3 24g25 55
Example 2 43 51
Example 3 39 58
Example 4 40 52

The above table indicates how the olefin dispersion increased the wet/dry
5  during thermal embossing.

These and other modifications and variations to the present invention may
be practiced by those of ordinary skill in the art, without departing from the spirit
and scope of the present invention, which is more particularly set forth in the
appended claims. In addition, it should be understood that aspects of the various

10 embodiments may be interchanged both in whole or in part. Furthermore, those of
ordinary skill in the art will appreciate that the foregoing description is by way of
example only, and is not intended to limit the invention so further described in such

appended claims.
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Exanple 1 38 55 Exanple 2 43 5 1 Exanple 3 39 58
Exanpl e 4 40 52 The above table indicates how the
wobk@fiom1ds sper si on i ncreased the wet/dry duri npCt/bszoosh3so9l
ok e @xng%:§ﬁl ngy khese and other nodifications and
‘the present invention may be practiced

dopar 11 ng. Mo PREEded fogle biodEbedhbrsithL "o e en
i nvention, a‘tiléswehweb aopnsrigiag bulpuiitsark ythedisstionidb tontalréng an

a&ﬁ ended cI aj ns. ddition, it shoul d be understood
%'V%§%@€P§'t'ef' *{hﬁea W%%meﬁ%an FERASiSHig,A pen-fibrous olefin

%ﬂg@%ﬁg%“%ﬁﬂlek?@ &brbeWlOé&d %Bbg/nfé?'r br m%&&rté%%g%& the tissue

Inary ski appreciate
5 whhtncluding deagifiedgareas thatgtavera defirnd swayctmfe ixtaeissue web that

onl d.i _intended.to limt th t
Bipihed BiehE PRl BhTStorh aBkaed ol i e 11 A
prenoi st engdipihg SoRItRDNAABGDoFRER IhtDItAE tisdué Weple web

conprising pulpfibers, the tissue web containing an
addi t2ve cAmpempistened tissuepiaductas defipres in ¢laim 1, wherein the

r pol ynmer, an
ST ArR0g 18 okl ot RS R B D Y O S e
t her e8f, tA@r@m@&ﬂ@wwbssue:bmﬂimgasiaeﬁméd ﬁrﬂclameawmleaém the
have a deflned structure in the tissue web t

PRGYEHCHPPEISRS aMlltiple¥ prefistt theRddiiye %P'W’?ﬁ'ﬂ@n formmg bond
§r‘?éa%t5é¥\ﬁeéﬁg% RS ®lb dhicCart B8 jagbﬁlS\HSbWEb 2. A

prenol stened ti1ssue product as defined in claiml,

wher edn t ha premsistenedtissie pmdacsaslgbﬁnq:ﬂ in ¢claiks uez or 3, wherein
H?o%uctf. di A prenpi st engd tlsstug od uc:tb Se defi " ¢ i

SRR PR SBMB SR E N S bR GeofE Troqtpest one side

ot theisede@eb t he addi tive conposition form ng bond
areas_between the tissue web and an adjacent web. 4. A

pr enoPst endPremeiaiiengs tesua pepslugbas detingd incelainadl wherein the

PP BRI AELE pRERM, NG BaBbriiortiafad 3teRRReRRTEdn.
web. 6. A Arppemoitemeditiss s podacbdsidefiasd thetlamed, 203, 4 or 5,
claim4, wherein the errbossrrents define a attern t he

WQ?EQ%'F H"Q:tﬁﬁﬂq ‘Q’?h@aﬁ hean fermas @&Cﬁfﬂlqga%a tlajd process.
gr eamz_?t gnﬁ‘?)réhw%féfgn&f RS prsRIueehs BEfnE A iRy Bt the Preceding

claims, wherein the additive composition comprises the olefin polymer and the

olefin polymer comprises an alpha-olefin interpolymer of ethylene and at least one
comonomer selected from the group consisting of a C4 to Cog linear, branched or

5 cyclic diene, vinyl acetate, and a compound represented by the formula H,C=CHR,
wherein R is a C4 to Cy linear, branched or cyclic alkyl group or a Cs to Cyp aryl
group.

8. A premoistened tissue product as defined in any of the preceding
claims, wherein the additive composition comprises the olefin polymer and the
olefin polymer comprises a copolymer of propylene with at least one comonomer
selected from the group consisting of ethylene, a C4 to Cy linear, branched or

5 cyclic diene, and a compound represented by the formula H,C=CHR, wherein R is
a C4 to Cy linear, branched or cyclic alkyl group or a Cg to Coq aryl group.
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wherein the ti ssue web has been forned according to a
wet | aid process. 7. A prenoistened tissue product as
waledoroedss n any of the precedi ng clains, wher eP@T/UB®06/038991

1L“ﬂ<ii,",?;““‘*§“..~"":,,,l?ﬂgﬁli‘%{gi’,y’f?.‘;"'-%ic"z’»-" Qsj tion conprises the ol efin polymer and
LR S e &Pg%nﬁme jisteneadtissus esoduct aspledinetiéh any of the preceding

i nt erpol ymer, of et hylene apd at | east one conpnoner
clamaciBalar o1 arGlis samRoaHENILrther emirices g RBAEIng agent.

i nearn, br, ' j AV
compatad v eDARIsRRGBHESUE pOdRS codeRiibo i ZlanD, vifttef the

dispessiog agenCeompiisesa cabanilinedida salcdfi a catbeyylicaedpa

or, a to, C2Q aryl roup. 8. A prenmi stened tissue
Binstilic o8id alef ok g Tl oo BPBERIE e ol i o

wher gin t Reprmibitiened ¢RENO Prod R BaElineaas cldie B lvetidrain the

polymer and the ol efin polymer conprises a copol yner
dispepsing yaent comprises theeethylenwecarbawylisragid sepelyméd. f r om

t he group | SLd f. : : o ,

br andfed 61 PEpAP e Jestl ORI asticinel WERINCER, 8y 4. 6. or6
wheréinethbeadditive dditiddition shepeses B mixture Gf theolefia polymer and the

e anghed or cillc sl goup ol 8 Cola G0
cBmpriing 88 eﬂ%‘{ﬁ%&&@li& bgid& Sdﬁgﬁgﬁ'tﬂe H’éﬁinaﬂy%b{/ SOT .rises an

conposition er “conpris I spersi ng agent.
5 imteppadymis bbetwlenesyuktap atdnet and vdufreindtieiaddgdlivei ¢gangposition
erein the di sg&rsi[? agent conprises a carboxylic
fujthey canpriggs @ Farboxy (gﬁﬁ' tic acid, a carboxylic acid
est er3,0r Mpfethdished tRBUE PRyl sCdatinedltifany bt thé\preceding
C{)ﬂrﬁerml stened tissue product as defined in claim9, _
@sehereia tie agditive sgmupsittorcis pspseion ¢rn the tissue web in an

- bj ] rec12. A prenoi stened
Q3R GERBPOS . A60R FPRBNEIN 12, A PrEMOLStE
6, wher ei rA plenaidtiined tizsae ppodiudtissdefimeprin oEsmal, 2, 3,4, 5or 6,
m xture of the olefin, polyner a

whergindne-addityegameositier© %ﬁg&iﬁ?%% Qféﬁ@ polymer and wherein the

ogéffmcggﬁfe?%@%émete 'éiof:fegm é(t%i{trgéi’ RREfOR tegablmt 5 microns prior

e-acrylic acid copol yner, ol ef i n pol yner
te brpny ineerprmaiedtietodbeytissue sfetet hyl ene and an al kene,

and whereipn the additive conposition further c rises .

a car pxy|/$1eregg9|a_enfg_t|sl§\uBrpgﬁ§l-rI%t[aesn%qj‘lrteldgg@erﬂ(}g‘@%g{ecedmg
chsime (Whieesinithe AIng solltionicReSitididars bRLAB) andhwaedrntHegicohol
addi tive conmposition is present on or in the tissue

being present wipingosaldtinuin @n amaunt abatieastil by weight.

/5! 9. PRSI RAGE LR PUOHS B A Bcedig

cHIRo diterein the Mising eslution cnebrisespal lgastroransfdutamet n

the 17. A premoistened tissue product as defined in ahy of the preceding

claims, wherein the tissue web is made from a fiber furnish that consists

essentially of pulp fibers.

18. A process for producing a premoistened tissue product comprising: |

incorporating an additive composition into a tissue web, the additive

composition comprising a non-fibrous olefin polymer, an ethylene-carboxylic acid

copolymer, or mixtures thereof, the tissue web containing pulp fibers;
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ol efin polyner has a particle size of fromabout 0.1

mcron to about 5 microns prior to being incorporated
W0m00/017(1163tlssue web. 15. A prenoistened ti sSURCPUAZNE 038991

a8 ded, i.nedaicpiany of the preceding claims, wherein the

W pi1 ng S@m&dﬁhéﬂf&hé@@@f&ﬁl ééﬁélh@di afddh Wt ABve bhgefined
al cohol being present in W ping solution in an

struaiiie thasfis suppeded bgdbe Byldxxyegmnpqsestlom ghdeni st ened

ol 2 e, | ROPEHERE BpF st B FRT GEEF LR so grm the
pr@rﬂ@nsﬁ@l’iécﬁﬁéﬁm probtct.A prenoi stened tissue product as
defined in any of the preceding clains, wherein, the

tisdfe wébpr%caﬁ"ﬁ@@ dafinRrdn Haiey 19.0¥hgrsin thesdensiing areps
corﬁ)ﬁgﬁtérﬁbbgsrﬂgng%g en(te\gé‘?le 18m 4t 18 &Ccﬁ'?essﬁe of the Stglssue web.

ucing a sue pro uct conpri
[ nc®0por A pr@%s asdibfineddn otaipo$9 twivereimthe embossments define a
dditive conmposifi i sing a non-fibrous
pagg@?’lth @I%H%POWHSQQEQT%WH?%%%E%W ‘c acid copol yner,
Pt Ur@grécfé%%eé%fdefmé% ih IchARE1 980SR ﬂienél*i*lﬁoﬁé%ﬁnts define a
flbers embossing the web to form'densified areas
paiaurs tae detiene doBprisinga eattarazt of dseretmpenaees. by t he

ad dl /g P“@@%éltaﬁq %‘H‘ae%ﬁn ¢ a’f% 'o@ gdrl&i %L%H&e“@ﬁwe additive

coﬁipﬁiﬁﬁicﬁiﬁfﬁmérfobﬁﬁj#i%eﬁfmgpérsm@agé]tprocess as defined
in claim18, wherein the densified areas conprise

enb@s merf Hrecass as ¢efines ipiclaim 34, wherein the 6'ﬁee§ﬁ"?ﬁaae¢nt
hﬂﬁ'lstésse? #ﬁrb‘éﬁ( ic 48id és%ftgﬁ?éarﬁﬁxgﬁ:féé?ﬁ dy erhHnglu'f”a&i% ester, or a

erein 0SSRt S defl he a attern,
sattwfer carbogylic aeitiestérat ed pattern. 2 1. A process as
defied ip claim19, wherein the.enbossnents. define a
oot (2, A pEodnas et daim 22 MRGRIN T fisRpting adent
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wherein the additive conposition further

con?s. sesA@r@kcwea%d@fgwedglémlamnm 19,p10er2t, Wherpdn ihregdditive
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ester. 24. A process fined in.claim?22 er el -
aqryic a6id mp@im@eragwleﬁam? re%rscqrﬁer'@flaﬁrb'ﬁéereggmﬁmqieéhy'ene
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carboxylic acid.

26. A process as defined in claim 18 through 24 or 25, wherein the

additive composition is present on or in the tissue web in an amount from about

0.1% to about 20% by weight.

27. A process as defined in claim 18 through 25 or 26, wherein the
additive composition is topically applied to the tissue web.

28. A process as defined in claim 18 through 26 or 27, wherein the tissue
web is embossed together with a second tissue web, the densified areas forming
bond areas between the adjacent webs.

29. A process as defined in claim 18 through 27 or 28, wherein the tissue
web is formed from an aqueous suspension of pulp fibers.
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conposition conprises a mxture of the ol efin pol ynmer
and t he et hyl ene-carboxylic acid copolyner, the
weedvyloanss car boxyl.ic aci d copol ymer conpri si ngP@rmnus2006/038991
FECT S Lethyire pegar et aci d copol, r, the olefin polynmer
conprdUsi ngdt BFPQQSﬁé\S&ﬁfWEHX 61 1 thsaeoh g R R%herR the

: s : . : L
T o Mg g R AT, ol OB 208E or
miigturés thegeoR4 or 25, wherein the additive conposition

is present on or in the tissue web in an anount from
about 0.1%to about 20% by weight. 27. A process as
defined in claim18 through 25 or 26, wherein the

addi tive conposition is topically applied to the

ti ssue web. 28. A process as defined in claim18
through 26 or 27, wherein the tissue web is enbossed
together with a second tissue web, the densified areas
form ng bond areas between the adjacent webs. 29. A
process as defined in claim18 through 27 or 28,
wherein the tissue web is fornmed from an aqueous
suspensi on of pulp fibers.30. A process as defined in
claim18 through 28 or 29, wherein the w ping solution
conprises an al cohol, a surfactant, an antim crobia
agent, or mxtures thereof.
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