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Bonding agents have also been topically applied to tissue products alone or
in combination with creping operations. For example, one particular process that
has proved to be very successful in producing paper towels and wipers is
disclosed in U.S. Patent No. 3,879,257 to Gentile, et al., which is incorporated
herein by reference in its entirety. In Gentile, et al., a process is disclosed in which
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The web is then adhered to a heated creping surface
and creped fromthe surface. A bonding material is
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to%}éi‘,réﬂ industrial wiper, and the like. The tissue product may contain one ply or

may contain multiple plies. The additive composition can be incorporated into the

tissue product in order to improve the strength of the product without significantly

affecting the softness and/or blocking behavior of the product in a negative

manner. The additive composition can also increase strength without associated

problems with blocking. The additive compaosition may comprise, for instance, an
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generation, wet-end addition, and/or topically applied
to the web during or after the formation process. In
wor@7enteei mrent, the additive conposition is apEl/usemo6/046062
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The additive composition may be combined with pulp fibers prior to forming
the tissue web. Alternatively or in addition, the additive composition may be
topically applied to at least one side of the tissue web. For instance, the additive
composition may be sprayed or printed onto the tissue web. In one particular
embodiment, the tissue web is creped after application of the additive composition.
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web may have a basis weight of fromabout 6 gsmto
about 40 gsm For paper towels or w ping inplenents,
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BRIEF DESCRIPTION OF THE DRAWINGS

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,
ilustrating the formation of a stratified tissue web having multiple layers in
accordance with the present disclosure;
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form ng wet creped tissue webs for use in the present
di scl osure; Figure 4 is a schematic diagram of one
werdoadrsyent of a process for applying additi vePCT/US2006/046062
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In general, the present disclosure is directed to the incorporation of an
additive composition into a tissue web in order to improve the strength of the web.
The strength of the web can be increased without significantly adversely affecting
the perceived softness properties of the web. The additive composition may
comprise a polyolefin dispersion. For example, the polyolefin dispersion may
contain polymeric particles having a relatively small size, such as less than about 5
microns, in an aqueous medium when applied or incorporated into a tissue web.
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pol yslefin dispersion may also contain a dispersing
agent. As will be described in greater detail below,
WO b@7Aadsdpe i ve conposition can be incorporated POT/OSA06/046062
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The increase in strength properties is also comparable to prior art tissue
webs treated with a bonding material, such as an ethylene-vinyl acetate
copolymer. Problems with sheet blocking, however, which is the tendency of

adjacent sheets to stick together, is significantly reduced when tissue webs are
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The above advantages and benefits nmay be obtained by
i ncorporating the additive conposition into the tissue
wowelm7ars4yd rtual |y any point during the nanuf acPOr/@Smne6/046062
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abo@or pirahePdrtitle sides catdhé m@somdooa iat CoulterfL 3289 light-
present disclosure are discl osed r ins

seatisringRasticle A5 AoalyFPTmIBeT it ol drcS > bBRFD pesspas in the

SR I TR T .o 2 i RagSIc roun i
ty_Biddllycfamd)nn doon\MiDragdmMe21 622, which are aII
rosi FE 8aLt S HeRAPHIEh o KR E" BaHSGS T DR diprsion may

be\! Fé5 tﬂﬁﬁ%ﬁ“@c{‘u@l PO 0 P é‘sulleéé tgph g atT en 1 @d the
desired resu In one enbodi ment, for i nst anc

t her Espingias ef aqusiousidisparsionstthat pay @ﬁéncormrajgé dnto the additive

h
o4eBi ool P4 lAsBoR PR i Behled Bt Hbfefle. s oen
Abpi éﬂﬂoﬂ Fﬁiﬁbll&atlﬁﬁ gJSGD EﬁbBﬁ)t 1??'7%?%] SIH’}’aAEEt ggp&wﬁbn&lﬂlcatlon No.

suc i u
260801 EAs 8 P T dndRication NonTC ROREI02 (Es8aapt Rt Publigtion No.
| .
VO ORER 122 Wi @t hodieRdBerdi Bhferonce,
conpThe ¢henmaeplastic @sef contained vatity thes additiee lcphrpositiointmay vary

at | east one conononer selected from,¢the grou
deppRging Upgndhe aawtﬂaf@nn?'ﬁ%%qn apd i Hedres e‘ég}@r ilg one
efioRime N fd n§aRYé el'ﬂ@rﬁﬁbﬁliéhﬂ@%ﬁﬂ?% ofdfifipAymer.NAk used

acet at e, a conpound represented by
herein, an olefm 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.
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the formula H C=CHR wherein Ris a CG1-C-20 linear,

branched or cyclic al kyl group or a C6-C20 aryl group.
waezamplbsss of conononers include propyl ene, 1-bPCEDS20086046062

met il h §BHES Ethe 18MH B¥lymier may compr

-pen?tﬁenrg:e %ﬁ‘ﬁﬁgrgﬁy&m etxionrelﬁ hoc tene, 1- gellgene ¥1 prise
arlahpbdealefire inténpohoner afrdibylene ntith, attlaasti crrtaaccpnbmmer selected

i R S e R PR RRES) B8 B
etﬁ?l@ﬁé'\ﬁr%ﬁ cBhpdupBas@ehs 0m'yﬂé@ét@€é )éfrﬁﬁfa ebm ?bgﬁd repv@sented by
at 'l east one conobnoner selected from roup

thecfnsmtslau HeC¥EHRwiyereineR iaad-Cadineandaanched ﬁwlcalkyl group

ol Finfra i Sou @rBRT R T e RSB bIEns tibypne. >

methyl-y Butené) KMiethloupeﬁten@ Q?Gnéﬂlr@l upenteriauiphepteaspl dexene,
of "conmononers i ncl ude ethyl ene, but ene

1@cmeh9rdepeaet 8n¢ 1-dadroend| mlsarpeﬂwm@nrﬁettmmtqrpolymer of
ene, 1l-decene, and
etﬁygﬂggc%&n%aeﬁﬁﬂé@ngsseﬁjo |ments e'cormnonrer is
pr eslardgthat embodhné%,uhevtlee@mmastrcamn c@&%ibgs aniapha-olefin
of the inter nme In on enmbodi nent
mrﬁrea et SIS LIS phe comonadeer Seestgrt from the group
peo?f érrﬁyréﬁ@r l@%‘r.hear AMchathbicdycBMidHe, lé?r@da Edmpound

esent di sc sure i ncl’ ude honnp YIer s and

repoeﬁﬁrw@ by thi¢ farhuda higCelCiiR wiherein Ris ak L oflingasyaneked or

oA o Go EaRen kv bl Exdptiies st cooRiBRe nclude

etﬂayl@:ﬂéemfbutén@@-m Y- S@t’éﬁ@% rﬁélﬂ?/ﬂﬁ- péaeses Bemashyl-1-pentene,
ypically represented yet hyl ene, pol ypropyl ene,

b
11B§P§PJ'[E~, Hoexeae, fbcqqteme réeiwcrnelandtbﬁ@ degRNe,- L3Ry | - 1
e@ggatrr?é}ﬁs #8lgris %ryr% ijresérﬁrétt%Bﬁut 8%\%5 %?grﬁ”u?%bﬁf‘%% by

FWher ety ene- téne copolyne
weighpyf thiesinferpblytrene Iicopeleymodimenn @ yropykene-etblyledierigterpolymer
el astoners) of an al pha-olefin wth a conjugated or
is§8deonj ugat ed diene as typically represented by

et hybaghiy Oereé‘Sf Fn%Prﬂb %‘éfr?%ﬁ W&rﬁm edé‘r)(éédjf?ﬂﬁe present

nor bonene co |ns | udi ng
dred:lasuwcmﬁemmsjymem)amopolymermndndmg eiastomers) of an

OB Sl et PR, LAk R R, -

péNtbAE] RAGtAPPRDERRNe, 4LHBPIENE -RhERINE Neoctene, 1-decene and 1-
drcyc1opentad|ene copol yner, ethylene propylene

dodﬁde@ea&ﬁ typ@aﬂbp@preﬁ@mtedahyopolyethylene polypropylene, poly-1-butene,

p@y% 171- @%ngbﬁélg%-ﬁ%é@&- -§n@§n8°§&kymethyl -1-pentene,

etﬁ&l&'e%@p”eﬁﬁ'co@@@kﬁér?eﬂ@@ia‘wmem bdipd‘ilymr hancbpropylene 1-
a

function conononers, et hyl ene-vi nyl al coh

butepeiopRelEnet ePAYmErh(inghd mlrﬁ&WtQH@rS)chrﬁiha\P@?so‘Eﬂ" with a
ccﬁﬁ@%ét‘éﬂeor dﬁéeor@u{)é)é#i ‘i{x)?enejgﬂ%i?ﬁlly rBhSERRS BY Etlyiéne-
butadiene copolymer and ethylene-ethylidene norbornene copolymer; and
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-

8
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acid copolyners, and ethyl ene-(nmeth)acryl ate
copol ymer; styrenic copolymers (including elastomners)
wa pa/oasopol ystyrene, ABS, acryl onit r| | e- st yr ePeT/US2006/046062

ﬁ?@@éyﬁﬁpbwﬁéﬁybéédmaﬁ sthyle é‘-ﬁ?n }n?@%d c@b@lymers such as

yrene bl ock copo I'nc ud| tomers) “such
emglemyvmyieadatatadnome/naﬁrp wlynlufmawlqwmcztmat b@n@oomers

@‘Hfjey %Qﬁna‘j%?fiﬁﬁ%ﬁg @q}&tr'@yﬁyf l};ﬁB ?ltg%nOnomers

|e)h\él-\ﬂMi/I'c$l|ﬂc§}ﬁieC€ép%lyrﬁér eth;ﬂmhe eBhAE @Rt F @mmed@n(eneth)acrync

| ori de” copol pol y acryl ate, and

agdwpnebmwsm ammrm—@neﬁmawlﬁw@@p@mm&re@ym%ﬁomymers’

A N A by

\esthidna- ety Eneped patpn g rmﬁestymbmmnwmymem (Jhecludmg
the |1 ke. These resi nsqu@ be used eltg%& one
elesiamers) PYeR asStyrapebutariere Copplymer apghydrate heréof, and
SO ORISR BT S pBRLHG] 8 B0 such s
pollyemybéhloade Vvllyviagidenh ydhiorislep wm}yj/bla!nedehvm}émene chloride
o TSl SES e e RIS b Botvamices such s

i t Slidas poyathyl
nﬁgﬁgtngﬁ)g‘ 696?4?]?{%/@21 }ZH%En%a@%gggﬁl %%g% n U aSSb gethylene

temphthatm pedeaybutyldee &arep th@meo@w@amgngteo ,p@mh@@ylene oxide,

o 58 g CERSEP T AL B ARG HRER p apinons ofwo o

moeb DPE) ; honogeneously branched, |inear
et hyl ene/ al @Ea ol efin copol ypers; honogeneousl

br anbhiarticylas smbadiments, pplyeaflnétswh@wevwmﬁay%n@f palyethylene,
aH& chg&&?‘n(? Iﬁ%}géﬁgn@ B@g@ﬁ@é%@f 'és%e@ég%ﬁg%%@?r%)ylene-diene

tdip@l?meﬁ 2re ubed.dirssdorms enebadimehts; lthe otnflemspmlymers include

nemagehaane ROVAHTS esRtr by u oas. §81 308 odd 7 ElSiSh: hign
déﬁ’Qﬁ} yﬁg%ltﬁx%‘h%h(rl;?’dﬂi))&é 888&idey iR BePay! ¢o &4, 078888 tol Ahderson;

er e ment of the present invention, the
heteemgmmcnsly branebed Ilnewpmwul wﬂyqihxéﬁeedkaBﬁyl ic

&Rt sHEb AR Ly o e RERBY Kt GPE foEophgousty

@%Q;WBH ellﬁéﬁ?‘%ﬂhﬂéﬁéﬁaﬂéﬂaeoléﬂﬁ ebpblydrs Assregeseously branched,
PRI MACOR(tm fTom The Dow Chem cal Conpany, NUCREL(t

stibgianiiliydinear &ﬁwlmﬁlr@leﬁm QW@@(@H\N]@@] pan beprepared, for
o$5ld, By bl ftiildan (s, PAE RIS 1 PESsdBha 553*?8’,272, the

I'cn IS incorporatea’

disefosuenobwhithi process isrirtorporatdd tiehaih dyereferspite caret higa
(EVA) copol yners.  Pol yner corrp05|

p[@sgurepg{ee rastical golymeerized ethylsae . lb@?g'% i C%Bﬁgyme{’sn such as low
dgngﬁﬁp@%thyle%e%b 3, 6,316,549, 6,1 11,023, or

each
In still another embodiment of the present invention, the thermoplastic resin

comprises an ethylene-carboxylic 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.
9



10

15

20

25

30

which is incorporated herein by reference inits
entirety, are also suitable in sone enbodi nents. O
wa@ou7ees49bl ends of pol ymers can be used as wel PCT/UB2006/046062

P§pmsem SBALS98E 181 bARNES, 36 Al eabwer Nirfidre fsaﬁborporated
Ziegler:Natta po Iyrrers I'n other enbodi nents

héyeimiols refarenqeon mt@earttnr@tudand)etfwleneeynukacpqa@iea(Eéh%) gppolymers.

oSG R R AR T 4 o BB g

5 86D {5752 Bl44%3 41 | )6 ENG8ROE BNB/549, B 1nNB2Rairts, 844,845, each of
‘enbodi ment, the t hernopl astic resin conprises an

whichriicsrporatest bete) WéefebernC@tlﬁytS&fglrmyt Arexaleemyighiein some
e@%gaigﬁé;’ egg Cﬂrbo%H%e "Nends “&B)o"l\épérsoé’ér‘?ﬁ usél %se\hﬁl}’llﬁ'%%me

he —copol yrer na esent alone In

em@ddﬁmmﬁtscmﬁnﬂemds mcluge tivo difertsm Ziegher-Watth p@iymensr In other
t her nopl gstw cre

engpdinemt gblgﬁst p%p@udﬁa@gﬂggét rfqa@er-watta and a metallocene
p@kmélr er‘r‘?sﬁ\ et endtid E%Okﬁ@%brrﬂﬁbla%ﬂl:)‘eélﬁ uded herein is a blend

ernop |c resin, but al'so serves as a dispersing
ofaig\ﬂmlffeFem mﬂiaﬂzoamwmyma& t he addi ti ve comnposition

shou] d co r ' .t

been™AhE 'Et{ﬁggrteﬁ%b@ {9:{]‘%@ iasél&rgglgoz%)o(gp &S an alpha-
ol &HiM nﬂéﬁbcﬂ&mbﬂof @t'hFﬂéh& \KntH ali:onwhdnﬁ?ertétﬁn dinig @h%ll@emb such as
oct ene copol wers the stiffness. en ap Iledto

1gctenss u“éh@@tjwyleneeae@ epeSetGOPAIVITAST HRY H@@ypr%%nwpﬁw the

a@@h%%%h%gﬁﬂ%@%ﬁﬁ f&ﬂ@%ﬁ%aﬁ%%gﬁgpéﬁgthléf% Hﬁ:ﬁﬁléﬁﬁ: resin, such as

etpglEpRsadryihatidaiopotynagmn | Dfepartiviilen atieamtagg, mefethyhena acrylic acid
the tissue webh, the fllmma be CE@ES nuous

copayBRt NALIRY is MEW%?@@%% By bk also TRV Gispefsing agent.
Fgﬁg\ﬁg%rﬁg@d é?ﬂ@ Hﬁ’iv@%b ; nayoiﬁg% ﬁ’\gm%e% fllm-formlng

ene-acrylic aC| copoly bou
cmmpakuuan Uhds beaufdmmisthatthmeibwlene&ctyltooamd)@opolynmr may
ch as,the eth

Th
g UndorBRBIRE- WS e iRt Ay BnE by Bferabers the
sttii’ﬂ?é?ssakWan %%?ﬁleé‘ %S h tRsub YD, tHBomBeYitioR ?ay dhmay not form a

pol ymer may have been produced using a single site
fIMaMhysﬂ’\ewfdduﬁydhae@dlag wppg hovather eeapegitier ig aﬁaphed and the

U%Fgﬁﬁ’%froma Epagt g@@lﬁdo %%ﬁtfo mgﬁ]hl?r'ﬂopsﬂli'&'ﬂssue web,

th@emﬂhmas}l b Edrititiuions oP[diddoatinedusTEW Hemypreeeht togetieputhe weight
01 to about 40, such as from about 1. 5 to a

ra;lmbetwgenrtbmeﬂM@me ang oclenaapelipeaag the efh y%m@oﬁcwh%amd
ohRG MR, b6 T 4R 050 BBl A4 501 b Horpabygs2 o abou

2.10 mn such as from about 0.5 g/10 mn to about 800
g/lO mn. For exa in on

ndeR e e WO RUIHGSITh UG 350t TG 8N ST EbRRROLBEr may
h8(d 4 R Salifit?BP ¥ss th8n 3bdlt 50%, such as less than about 25%. 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.
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m n. The thernoplastic resin may al so have a
relatively low nmelting point. For instance, the
woredoionggopoi nt of the thernoplastic resin may PET/USB®H6/046062

t hanDé?@H&mé%@%r th€ ¥edspld RS IAARr, 138 Grelf M@féxiﬁs th&pBlymer

than 1 I nstance, in one enbo i ment,

may|range fioo) albowtl08¢ o Kmin imabeistie0® aitd rrmhest@ha%from about

0 35k BAEREFG L FBF TR B34 oy SEinenthe mor

indeR S te tHerhepRetiarosia nmyb@&dneasommo ghmhlrﬁﬁﬂébout 700 g/10
such as | ess than about 400C. The one or nore

mm&g_rrrppl astic resins may be contained within the

o Y ARSIy Ao BRI T SB ARY rgAY pin. For
mbtwro&pﬁeameltmg mmnofrthg tlb@'nmpéasim resrm iy b@dess trsan about
b0 ol Bt TR, R TSI TAL Y e, n e

eﬁ%édl‘?ﬂer’{’tetk%h(heltl R Mb?'&eﬂ@s@fhdn%utcg@eC The glass transition

ernopl astic re i'n, the aqueous |sperS|on may
tea:mpﬂratunea)f thes tharsioplastigeesin mayialspdresiotafivelelow. i Eoralﬁstance

€Giabs houdh SnbBralf uuPE bR uERAutade. such as ess than
ag@@wg ng agents may be incorporated into the
addi tive conposition. eneral, any suitable
di spEheong aigaate tbsrm@@laag@tﬁSlmw&y@ee%raialrw@nwhmdhe additive

oRPhSG i S rboE BSoPOER nEGRRH 8 A8y WBBr. For

ln@t‘amg:e ﬂ’lfe th@rrhogldstlc ré@sin mh&SIb?é present il Ma)équdfmjs dispersion in an
carboxylic acid ester. Exa e ar boxylic ac
2ot TOBs L 5Py RIS AbOSE 7B% 5&%5%55%%% §om about
2HONA U dut 3ebslp e‘?@‘iti.c acid, oleic acid, and the |ike.

nt ,

n some errbod t he carboxylic aci d, the salt of
t he readditigh taz ableadt one thermioplesticaasinctivebaguadus digpersion may
nt of. the. carboxylic. acid ester .or

alsh BB st Agin A JPSisind 306t i aiioer s A8 in the

fofiaioRHrRoMBs steratioRat tRS dispelsion. aDMEer hbrétikpersing agents
enbodi nents, the carboxylic acid, the salt of the

rrtaarrbmmomprateddntmﬁheeﬁd ithegsgorapesitien.boxyl i ¢ aci d

(e o ghnahs G SPRBRAERTE G IBh ¥ il LBl Spgaimen

forGhstansd, ahe itspekding ageht cambrasegbbiast die saroxylic acid, a salt of
embodi nents, car boxyli ¢ aci ds salts of the carbo F
;H/qxg ic acid

atal@agt org saoxykie agidy of carbaxylicamie estesor el Qf ahe 2
o858 R i 4 RoPS A udofL SO RIS Y i acic

smmas mmtaﬁlctamuﬁ&teammmdxeiar‘mﬂ axsd oéndsmlet Iskec dnpaansaa a
tion sel Eﬁted fr rou nS|s

ofibosimesis: B, catpRRYIErE AP RN e EAfoORIC Brid. of of Bast 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
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ammoni um or al kyl amonium cation. In still other
enbodi nents, the dispersing agent is selected fromthe

w@r@aprsionsi sting of ethyl ene-carboxylic acid POI/YRENG46062
Ea8EHd EihioRlc Scid aendHt oty LAMRRGHYALIR edfdrbr its salt nas 15 to

copolymers or ethyl éne-nmethacrylic acid copolynmers. In
2 cakoneatbons arerprs%:amade laiotipesr enbgdisrnis, the nsenlegiiafcarbon

atglT 5 o b For ey BERTH R Bt 83t PERERS YA, 2AEKy5a from the
gr@hﬁ%@ts@iﬁg [ layiCailvaii gt Ratien), dlkslieoéarth pwtaingation, or
et hyl ene oxi de/ propyl ene_oxi de/ et hyl ene oxi de

afﬁﬂﬁ{i@ﬂ@iﬁ@"&@@ﬁt@?“'l&im f@lp.and secondary al cohol
t t . ' . -
e Ol’ﬁg%t@ycﬁﬁer %BXH'P%:M%CO@ lg%g%)peg%ﬂﬁaérd%hi @ééli&@t"e'dcfgo?n the group

When ene-acryli used as
calisigtiigsofrethpleaeicaridwylic apid potpmensyaral theirsalts esech as ethylene-

thernmoplastic resin. In one partij.cul ar enbodi nent, the
agylfeBgd SHPOEREISEH ataviear HeetBACif 7l ORISR one

COPOJYSREY eﬁ?b'&HLrﬁé‘rﬁS?ﬁ{eydié,ﬁeI%ﬁ\'gda@é?ﬁ% ¥€l%6ted§\’ﬁé’m_?_arl]léyl ether

fatty acid, such as stearic acid or oleic acid.
catbepyatssy getrglenm syfnrtatess sulfenatedqulyexyetiidenatedajcanol,

sdlf8d O phOsa el B KIef el Ao RaRIRA L el e ik,
0BBENROFAEHS BRIdeTethyiBAe RIdRAUISpEHsHREAGEMS, EirRarcamd seeondary
wat er . ter may be added as deioni zed water, if

alld@bclr@hoxyraf@Sp Folyersidep@nd alkyl slyspEd®® is general ly
15 SWELe RO Ayt BBl HEE PS4 a3 4 880l agent, the

cohciPpRes hely alsy sbaxecasiatisdrivdsplastitiresin.of | ess than

about 75% such as |ess than about 70% Fqr instance
£ he. lpneiBagisHIas AMRAciTREL 106 26U80WS SISPET oM CRRIR g gthylene

0 o) K (/] . t i '
SAQ AR 0 Ao BB RS 0 BB, s
stelriclacicher aléiti adid e The risparsingragent,sgyehi asithercarboxylic acid, may
i ncorporated into the ti ssue web. For.instance, n o
D% eSS HEPEEELE AeRnaiRl iy SRS s 16 Bbout 10%
b?Weti‘Q}ﬂ.S by bei ng added wi th an aqueous suspensi on of
i be

s, arelatively high solids content can be used. )
Whenlrt agditien ky thepahdvedcepenents ihegsugpuadlisnersion also contains

whfgro gl B i Boved =iy Was FleEten e B b1 e
aQliedlig d‘i‘sPé@i&ﬂéi geneViliy less thareabost 12 subh assestabout 5 to about

produce the aqueous dispersion, in one enpbodinent, the
18155 pEels Reraraybut f & abaut Ht-olign agursy's digRekipR nay have a
C ,
SIS onf oS A o Ent TR o BN AT 9 iy tance
thexgaliddatontdiitenfiied bgkeeasidisgersign brmycande dtam aboubd %t teeabout

68‘%% tgleggrsal, the solids content can be varied depending upon the manner in
which the additive composition is applied or incorporated into the tissue web. For
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
solids content may be used in order to improve processability through the spray or
printing device.
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which are typically used for nelt-kneading the one or
nore thernoplastic resins. In one particular
wednoarsyent , t he process includes nelt-kneadi NnBCT/D82006/046062
CONpRMABRiyiRaihotBl8y B Usla 16liptoslict . a(i'[l&)_us dispersion, in one
mel t - kneadi ng machine may include miltiple inlets for
emhedimentoire depgrsioanmey bedermesd ypegh ehaelskneading pragess. For

ol fie §Hpdel i efioBiEs At i s SrolEborgl prruder ora
mRBsidredex@fudene Testmeklkneading $eaEbe cbaducedtunder ke conditions
di spersion is first diluted to contain about 1 tao

whish @re dypiesllviesaghior iRelekneaning Hmone gp swyadhgnyoplastic resins.
furt ' mr : t). 250
oy ey RIS 68588 da RNl e
compdnéerte tpatanake ugitse dispersion.t Taeadeli-kneadiognpashine oray

ingiye rautbl ofids fatdE8BuBEs LamPoRpRG: drorexaie, he extruder may

inkige rfegf m;e%g g'ldHe@l ih RRribs S FuRhME b RXsifdRl, BY/aRUBM ¥&% may be
wth the T rs that are used to formthe web. Wen

adgesl atean oplidralipogitiontef theléktrider. conposi ti on can be

applied to the tissue, web when wet. or .dry..ln_an

Db st etitindmBRtsr et B alfde s BafBgpout 1 to
abRi398 Ibyyvdight WatereirddHen nsLbseguenily) FuRhecéifiied k®tomprise

i nstancé, in one enbodi ment, the additive conposition

greaieriieas gpaybdsBbrioweight wete'or ont o a heated dryer

drumpin qrder t h ; :

L e g U, PRI e e BB,
a@dgtri]i\'ret buampogiﬁﬁnsightabmingsh@am%@m polytrier disjeraiod dbalrreh;e applied to

adnered to tne dryer rum the conposition ma e ]
thgriseee sb iapitally or saBde IREowGFateaaNt2, b i§pus Meh Ry being pre-

mi%4 Wifh Wib@r@.tﬁ%@@’g%f&?i t??ﬁ@‘ %%BU'W\H%&%@)\%@ toptB8R, the

topically applie the a
additiyeosompositionycabhebesppplieddodne disstewabbyhex wet dednoninone

erpfigaliiant. B N ErBPesiot e aupi fkyedll (488 Weo auring a

crepmig rocass$! PHEPRIarfe! eles eMbodimehtl euadidyéE composition may
extruder. Wien printed onto the web, any suitable

besprayedpnie the wehegy anto adwated-dryes diwpl ip order foraghare the web to

oo S ESSE YR BE LB Al 5 e
addiiNeeCompositiohds appkid totieapdl anathemadtivereditbtseery@drum, the

Heating the conposition can |ower the viscosityr Tt i
campesition mpy e upiformly applieg-gyer thersufase arga ol d wepeor may be

q&]‘?gg : a tenperature of from

a@gfoé@t Ir@@??é od&%@g&&%ﬂ Ti ssue products nmde
apco\lr\/cﬂiemlgopi{matljn eppﬁa‘agm ttislSmWebulﬂ';e_ arlkjjti\i'elncdampesition may be

spf;:ag%qjgpga Pﬁeoxivggrégt f fjcg:qta tlgq.]{gelg?or Ip)ﬁnteeapor}iottﬁg Web. When

extruded onto the web, any suitable extrusion device may be used, such as a slot-

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
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enbodi nent, the product may include two plies or three
plies. In general, any suitable tissue web may be
WO ec@anesiod n accordance with the present di scl OBOT/@S200€046062

TORFRERB ARG éﬂpﬁ&%oﬁ”’q@'uﬁ'ﬁaﬁee tthe Jeaivesdtsositoh Alyde neated to
ti ssue product, such as a bath tissue, a facial

aterspaeature aifpem aboutb0°Gitp abeuistaA’&k wi per, and the
lalt kf&%{]g §H§%&%§) H{ﬁ?g ?éc\épéhﬁﬁ b ¥ d@@‘?’e%e?lt Bfélciﬁs%?é‘ﬁ{aéi%eﬁjde

I ssue~produ can contaln

sm?Ieﬂ@I displié podutts opmultiplerplictidsuerpraductsuiRabhstahy@da one
er. Fibers suitable for naki n%ﬁ'}rl ésge webs
PRIP

e'@@ﬁﬁﬂ\%@ theyPreduch mRY NGluds wp ptigg 0 8Pc fibers
I ncl iﬁdéé}%éfapléhy'%ﬁﬁa%lb'ﬂsgggiv@éb g‘ﬁéoféatfebk?ﬁra%coﬂé%e@ﬁth the

cotton espar
paseatdissiosare. Fotexamnple, mtxargeaempdnmdammmssmslseet can be a

tigsudch 20yl Bk B RoBh JisEie b ircra iss Bcn AaDrL e &1 Hustrial
wﬁ%ﬁt %}ﬁ‘dl Sl eBiSsué PRSP ?d%ﬂlz\fﬁ‘?é d blﬁlﬁrd%nsw@haﬂléast 3 celg.

ern and sout hern sof twood kraft fibers; hardwod
The iesge pedtictsicaregentajmpons or ﬁme@hemandrcand@ﬁjrr@ﬁsé‘rpm any

I ber an be prepared in high-yield or Iowyield
Slf”tj?rtﬁ‘?sE Oigﬁ ®he pul ped in any known method, incl uding

kr af beewkwtétﬂe fdt raBkivig@lsgu® WebisngbnifBitigeogisy ﬁatﬂjraltdﬂ@ynthetlc
known pul pi nmet hods. Fi bers prepared from organosol v

C@lmlwﬂgbﬁ@tlﬁ@@glr@ahubn@Ulrbléedj%ﬂonwmmW@ pyeh s gakan,

o388, TEHBE 505 95 S5 Bl e el B

mikwedd 51@4s 1iBErs, laaatmmbahpl\méb@ flbé%@ndomﬁdmngr pilpdibers such as
S. Patent, No. 3,58 Usef ul S ca

and %S &)&2 al (%
thowe,Ahsanea o) dsRCHPHS 3R SABTamUE e, diciing cotwoeg Tiers,
Lé&ohsas RBHﬁQFn %Pd Xéutﬁ%ﬁ] é&%nl?é@ ﬁ?é# ﬂtgé?s ﬁéfd\/\ib%?ﬂﬁbér@ stuch as

on e ortion such up
eeea&glpwsl mpldg;blrdhyamdaaghen Bulgf filkers sbole @%ptaoecbbblmgh-yleld or

on\gg‘f@ﬁy %g%f\g]edqu be Ipblg)ﬁéﬁnr%'\ 0 hetv{g}c ! 'tlgec{ énaﬂglng%aﬁ sulfite,

h@hcﬁélﬂoﬂﬁﬂhg %ﬁétﬁbas %H%tﬁém{cﬁmn HUIptdQﬁ pigBRt Fiberdsrepared
bers, and the like. A n exenplary polyethylene fiber

from @@lapeaaglvpulmugmeibo@s fan/isqche uses@, lnPIHélng the fibers and

"f?\s”é%dg @\%@ﬁ%@ ?@J(g%ﬁ%ﬁeﬁg g\gpﬁg}er pes | nclpgg efr 2'3??? t|on

Ladiahkf etar.i ets asatantiNot lu,694f13ﬂ?ﬁ§suéelrJurfed10 ri@86 to Chang et al.;
vi scose or chem cally-nodified cellul ose. 6

and &+.8; Patent No. 8,581 &4 Weaful flers canaler Ee Proguced By

i
S S A R L
199t herGomonmiagberti es in using papernaking fibers, it

can he desir e that the fibers pe relatively .

o ARSI s it 355 S0Pt S b pian, orfrom
ab8iif 5%%0 afbut 80% by dry weight, can be synthetic fibers such as rayon,
polyolefin fibers, polyester fibers, bicomponent sheath-core fibers, mulfi-
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.
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recycled fibers can be used, virgin fibers are
generally useful for their mechanical properties and
wo a@k/oeg49z0oNnt ami nants. Mercerized fibers, regePeT/asmde/046062

cel I éh@ﬁh%ﬂl "’cﬁ%éd nﬁﬂrbl%éﬂﬁ%smm%‘én% e&d 88@$as mercerized
rayon, er cellulosic material or cellul osic

pulps; ahaammel%y stifferted arserass|biied dibees, miseifoagieddfidarse For good

d Led fi
e RadieR aBartesTn B bferhiakie sts Vekp s Eslian get the
fiais bherdibtlefHduima§6s bie Idrgenalrirefsed bhenrs/uightly refired. While
have a Canadi an Standard Freeness of at | east

resyeleddinecs caa del ysesh virgiadbespare apherallysseiul E%n’fh@w mechanical
p%&)&lrﬂleda%%# Fa%?ktof%%karﬁlﬂgpgo Meré%of filGs! Pég@hehﬁ@& tc:eLuIOSIc

papermaki ng-fibers can be~use

fltﬁérswéﬂul@%éﬁn‘ddﬁluw biymaicrshesp epen, andkother celletysit eaterial or
bers an

h Id fib ' '
calludbgie egev@yk%rq%iﬁ% foed.oBndanipampelebiiaiihels kg aiso include
e%gel%asf?b%?s Rﬂ é\% 8r M%h@f’ecﬁb‘i’#&eﬁé%’ é}ﬁbgﬂﬁ?érﬁé capable of

re specifi about % or greater, and still nore
highdmilk andlgopdajmmre@sl%tpoormj‘bes tbe%belﬁ eqhaye arféanadlan

S%&%@é{g %%"am)u %é?qqﬁ?@%@?%ﬁ%a%@ﬁg&lyﬁﬂ %Eﬁgq ﬁ%or% specifically

sﬂ?lf@ﬂééﬁ%oo Hrldusiestd raafeady ahpiaist Beoonechani cal  pul p

CTMP), chem t her nonmechani cal pul p (CTMP),
pr esOthey/ pansseakingtiiharsihaicaareused he@penent disclosure include

oL BRSOl A 0 S SEREE B

thesafgapernakingidere brodiced Hyemlﬁmgfmocegadst progidinda Iyseld of

with high Ievels of lignin.

aROIGD S areier, rgerer SRRETCAY a@%ﬂﬁ? q/graéf'&gt%&f agd 3t "ﬁ%ore
s%%#{@ééél}{{%ﬂo%t?%% foaéb&ﬂ%i@"/:aglléf? ﬁ%‘{h%%sﬁltm@ra?nouﬁ‘t of processed

rocess capa orm ng a-paper
filoers exXpsesdeel ag alplezcmhtage ohihepnitisbwbodinaso stueh paping

exanpl e, Ki f . th
pipcesbes lnbidhicashed SaeBHBEANSGRAT Crldn B CAMMP ¢
cﬁ ﬁﬁh@ﬂnofﬁ%ﬁﬁﬁb@&)ulmes #e@gure?‘bfesﬁﬁﬁasﬁleﬁglomechanlcal pulp

rough-air dryind, crepedthrough-air drying

(RJTMPeﬁhdrmbwwganlaakpldp)(TW) mnmomﬁah\ﬁgmahghemnqal pulp (TMCP),

o e, A LD e B3 OB P B pbes Pl Rsuning

fibérgSwith Ridaksels bligaihe High g/ﬁa'ldl fidersard well kiiown o thtaﬁ'dstlffness
such as the tissue sheets scl osed in any of the

inf othely egduves stetesdatativg 40 tynical chenvicallyileed HRetgor i |

19535“5%“%’%@@1&}{}8@%%8% ?51;@36 (ﬁ%g q@ﬁg\ﬁ%?\/géﬂ%%a%e utilized

irbth&Gsreddit disslusureo Fdasanipe, Qpapé@%{mg q»rcﬁraﬂsmfsthe peesent

al.; 5,275,700 issued on Januar t 0, Tr okhan;
disclpsyre;68n julizrereping) sk q%pmag&fb'% ST3RIaYPrBPOSTNG. Wet
p%s%%,%eééﬁﬁ@?th‘?&ﬁ‘%%yﬁg ¢réBad thdubhodiParyifd, uMcreped
through-air drying, hydroentangling, air laying, as well as other steps known in the
art.

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
following U.S. Patent Nos.: 4,514,345 issued on April 30, 1985, to Johnson et al.;
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i ssued on July 11, 1995, to Rasch et al.; 5,496,624
i ssued on March 5, 1996, to Steltjes, Jr. et al.;
w6 2800729y i ssued on March 19, 1996, to TrokhaPC’HUSHiOG/O46062

SRS 195 00l SR Bl a2

1992;, 5,260,861 18suiddssm dldbvember Bp 893 23, Srhatkaiski et alr, &2ies 700

isbvedon eaian 4, 196h go ot B 65 seba iy B8R, o

RAXEA Bt &, ,?,584 qs&%); RGBSt o 1904 ¢5 TR6Khan et al; 5,431,786

I'ncorporat’ed herern rence to the extent that
issbheg oardulynon; te06 rtacRaScbrqt ahe ARG, GR4 Ssued Dnﬂvlamheﬁi 1996, to

Steles. i e Sroitlaf Feuac g e 20,4 to YRS

5157R 53 is80ed %WN/léy 7a'1‘996 &g 'T‘Pﬁﬁhéméi aler®55%, |4617l IS@JQG on
less densified (e ones” the tissue sh

Septereb«pmmmra@& io Teiheoraton: 5&%1245155%&1 5] @ﬁt@beh%,nbg% to
Tedfiestotaln ST Belisd AR 8] PERNaf e, A

5@, TEIRsLed oaq‘ma?sst heoTleb I aeirs etak othduwlisclosurbsofmahich are
[‘ower - densi t 8 ovv-Ilkereglon or done in the t
Yi

insEeraterheerein By, eTREANCe R tap Stags thas e ot i &pngaé ctory

n f
oSBT eh LTRSS 13540 ShSkg o ol g e reins
tﬁaihavbh:@elnafrmrm&d agannbba druratdegendyt &n émptieting febric, and regions

debondi h .
e @p BBV (FS STRISRE  he AR 1 U Goeds SBFo] GTgRponding
t@ggﬁé’ct@nr&ﬂdu}’tsﬁ@tﬂéqi‘?nﬂgﬁﬁﬂg PAbricWAeelrethdaendi shéet superposed

agents that may be use present disclosure
owarcﬂhed@efteatnon mndu\&)waalde@e@t@drhwars au’rprassuratctlfierentlal across the

JBABCAR oSN G BMBR BB PR Bl oy g ssue
sHEat ernary salts, silicone quaternary salt and

unsat ur at ed fatty al kyl amne salts. O her suitable
debordiertigsag avatsCan alsei beclosved withaut g substanital ggrount of inner
ﬂggéiqg gﬁ%gbcg el twg lIJrl? g}}lé ?%ﬁeo{hw r?@r%@éﬁ% Ri’fo][m the base

wsdt cambe tt%latedSWﬂB acmmﬂlsaldebmxﬂng dgbiotn dT egdelpemdisg agent can
one enbodi nent, the depon ent used i n the

b&r&?@@stodhetf'ﬁér Bl HngithE POLRING PIRCSSs 7 added directly to
ﬁéﬁ&ﬁ‘@f -‘/s@fg%ﬁa'dé'ﬁbﬁﬁlngfég%f.t@ﬂ%t 3 bé ©i8ba'ih Yhe Present

rcone-based am ne sa a quat ernary ammoni um
dm”clcmurel énclie cationip Idebomdheg agleotsisunin agiaﬂy dalkybguaternary

opies S5 RS BBl ey Sk seRE s satgemidazoline
qt’ijbﬂirh&ry &l@nsﬁiﬁé’h’é‘buﬁferﬁé@@aﬂ% uﬁsé‘tgrd@@d fétfyt élkyl amine salts.

onne to about kg per netric tonne of fibe
Qthes suitabié dhbandlhg agents gre digclaaedin Ukt ateat NO. 5,529,665 to

mggﬁ %W&E{S g?eboo ﬁgﬂeﬂgbﬁpeq’gen%@ IR%a?PcuIar, 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 chloride and, particularly, a
silicone-based amine salt of a quaternary ammonium chloride. For example, the
debonding agent can be PROSOFT® TQ1003, marketed by the Hercules
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agent. The i m dazoline-based debondi ng agent can be
obt ai ned, for instance, fromthe Wtco Corporation.
wab@7ions4dazol i ne- based debondi ng agent can be pdOiEs2006046062

CAfpRER 198 cBBbMERE abeht tan BBAUHdelTolEe MBEr BRIy If an amount
tonne. I n one enbodinent, the debondi ng a%ent can
bme

offeracaboyt { g peryBetricdonne ko abewt ) kg pebmetie t;trwsofaf@ers

Application having an International
p%ﬁ%ﬂ\g@@ﬂ thglﬁg 99/ 34057 fil ed on Decenber 17, 1998

or im diCditdtvtive bmbo%ﬁmént;me asbdveding &igent can be an imidazoline-
bI nt er n@a{;l onal Publication . WO 00/66835 filed on

Theooidagalipg-hased tﬁﬁh@nﬂﬁmw K28 hep@ineds jor
ingﬁ;’n%febﬂﬁﬁ‘n thbr\/\mgg C%?BéfrﬁtIBHbl'l"h‘é"’FH dd){}%’hn@ b%rsgﬁ ec%?o'gﬁlmg agent

sed 1 n em cal suc
cateberdided irmgardmourt of thetwded 2dhtocabmelt |19 iasper metric tonne.

Pﬁg FLmﬂkl b 'g?ﬁ%it t hétg};d r%glgg:?tl q}&f bé %aﬁgé?%q%ﬂ%q{ furnish
ac%&?&ﬁgnefa [5r’?9%e§§‘ S@d@lo@@%@(ﬁ Ap@ht';é’t‘fbrﬂﬁa\ﬁh’é fhat h%i‘ﬁatlonal

resid ce tinme for adsorption to occur, [terin
PgbligatipntNp. N&@%’Séﬂﬁﬂ@ Desemben 7adi&98 ov #sPC nlaubllshed

ARG BBy Hoftnal BBt atldh - WERREPE ShaRld Ghaeri 2,

2000, vihis® al@béﬂﬁﬂdc@@r&t@@ rRASIBASrefFBAESR I T Abdve ?thlications,
or to the formed enbryonic web to inpart additiona

a peorasstis disslased ipviteit 8 chsmipal agilyeagbichps adebonding agent, is
>~ _ . ; :

A BETBOR Oy BRabMhARHE BRI 1o i grogoss incluces

thexsteps ettredtiregldifibepsiakryctitnac @ksedsaft theeshebscaluldige, allowing

the wep alopng with the additive of the
l,!f? GigBHeSIIRNGRL M [Or AHSORMIAR f@a@c&uarf@tqnﬁ thaéﬁira/sto remove
b&S cl’ﬁ‘é\%c%rl ﬁ‘i/eﬁem Clgﬁ%gsﬁu?&h g%%d;%lﬂgmﬂ fresh water

e I nvention.
pmmntotformmglraenpmpevemwlebg process, i ncI udi ng bei ng

adde aneo wth the, additi 03|t|on|n

o Caforalchtrcaadtitles il BsPriie s F TR S
Mma\wfuﬁmghww dedidtineeicdrhyrydhlidwéb €o apart | la\a@monal beneflts
conposition. Additional types of chem cals that may

todheqoductiang prapess apd are optiariagpoistic do tha lnltenﬁetdeiaemeflts of the

AP ST eing itk e R R Bl BIARY dpiona
chdraghiscthatmaysechpgied ohewletcaloag wiei W\btadmﬂl\bei‘td‘n’lbeﬂﬁon of
gl ycol s and pol yhydr oxy conpounds such as glycerin and

thgrmswétn@veﬁtwm Thaghehjcalssarenaslugap asyexampies @adiare not

infFREE o3t s &p GG mfntion” SRENTHeLAGals g BKRided atany

pointior the rpsperiaking nrbeeés mcldidg petduadded simujtamepakly with the
resent invention can

d
aQfy remPertian i pUloTaRR NS ass Shsra srikHagiye br addiives
ate VEndE& a8t PRIR ¥ babitiGe tBnipositiont ended

Additional types of chemicals that may be added to the paper web include,
but is not limited to, absorbency aids usually in the form of cationic, anionic, or
non-ionic surfactants, humectants and plasticizers such as low molecular weight
polyethylene glycols and polyhydroxy compounds such as glycerin and propylene
glycol. Materials that supply skin health benefits such as mineral oil, aloe extract,
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use. Exanples of such materials include but are not
limted to odor control agents, such as odor
wa@b®ansne s, activated carbon fibers and parti BCEES2006/046062

fwf%ﬁﬁm @%W%hef RAEHS th §O8Eral SHE LR iIINRYURS bedRsdrpbRfied into the

perf umes or ot her odor - maski ng agents, cyclodextrin
fishgdprilictsxi di zers, and the |ike. Superabsorbent

gﬁ{) It Megqserilz% F@#é’l%ts %ﬁﬁ%ke%{gl Oémlggﬁégﬂ}:)%%g@m conjunction

wRRtang&noin bterialy énd bhéﬂhtﬁaﬂ%ﬁk&t aeabt a@tagemsﬁcdb ttklemtended
li ke. Tissue webs th may be treated | n_accorda

us@-t Exameles efssigh fﬂﬁ@é‘ﬁ@s‘ﬂﬁ'éth BFe nabkmiteq ’“P]@Fi@r control agents,
sHRYBAG Sos KRt OhetaEd BafblonTberk %ﬁhqﬁ%@.é}ewa@ Bdvdbr,
or ayere or 1 nstan ssue web

constru
baﬂtmg soyga] dﬁlaw@ agentey zddtites pleafjames mfothebedsr—nﬁaklng agents,
di fferent fi 0sSi

XTERET LoRPER R PSpRgand 1R S o RUBRIH Lot Partcles
sﬁﬁHét‘f@Lﬂ;&% Btoﬁlmsrlﬂa oy [Sé ehﬂﬂ@y&ﬂ Aﬂdlﬂbhél'cﬁﬂloﬁé'nﬁblude cationic

furnis 'ustrated. shown, a three- ayere

dmmgalmmﬁmﬂm hlymen@ma;l@sndhemipp@md thedikesox wal |

i nc fﬁ%g@e lg{\P Srtg%]te%i%y gax (\al\qu in acggggggﬁ gmﬁ%%gaég% disclosure

m\éﬁ}' ifEluge BAIAGIe HotiGgeriouesyasitaTivetrapefy ifelabe of stidified or
I ber layers conprise a dilute aqueous suspension of

layam eanatigtion hEeE instancep e fissyeawepiphemaydosiige fua arghree

LTS, BRLAAI AP BN ARyt M RiABEA R, PO oxample
re‘fe@mg to FIgo$; dricoembbdieaert dfaymwwtor\farrmng@pmdil -lagered
pon whether a b th tis uEgé[qoduct facj al sSsu

Stﬁﬁftﬁﬁ'o?u'laﬂ’ Ufﬁéﬁﬁ@? tsiiate H}j’”p?&ﬁ'[ﬁ?é'&yer ox 10

| [
sout er n soef t \/\08%‘5%%? )Ewgg 1(%% ?'%@%n@é’éﬁ B?ﬂﬁ’a" 14.
Headbox 40 ifarther indudes arfirsi dieider 46cmdas sacqid givisled 18, which

fi begﬁs %Sr Iax ,S 22 and 24, on the other hand,
seratals hre@ fibaetac 1385, such as northern sof t wood

kr af Eacth Bf 8 fbdreayarsicopRiseaslbimBtagucdas BLEgErsibaYer
may contain softwood fibers for strength, while the

papergraking Bbersnehhecpaiicules fibeisaasdained Heegch &anenk gggerally

dgﬁ%[‘?éés\/ @hﬁg\%ﬁ%ﬂgc*%&h&; ﬁcaﬂféqg? ﬂ%éag &frse%f.lltén For instance, the

flﬁémﬁé@ih@ﬂdf gadhvieyepshayalars déﬁeﬁdﬁdg&@mnr\m@@hhéea biltte tissue
ered papermaki ng stock issuing, from headbox

upb)fa@abtlsat@tmpm@b QFRANEF t‘éW?lds befng progeced. 17 pag
eﬁﬁéeEﬁ?r'gofbrggsiﬁﬁé«?,%@gen%\%fﬁlﬁ 'g:oh%irilée \@/‘ng%ﬂwgglrﬁéoﬁ\n%\@ kPt fibers
eitferialone opirscarhbipatioh with atket fibérsgaichfas high giald fibersunduter

Iayngt bé) ng g 4er(])%ltﬂg %]erth%%df %maugsof? n g%grts Slch as northern
softwood kraft.

In an alternative embodiment, the middle layer may contain softwood fibers
for strength, while the outer layers may comprise hardwood fibers, such as
eucalyptus fibers, for a perceived softness.

An endless traveling forming fabric 26, suitably supported and driven by
rolls 28 and 30, receives the layered papermaking stock issuing from headbox 10.
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Form ng nmulti-|ayered paper webs is al so descri bed and
disclosed in U S. Patent No. 5,129,988 to Farrington,
wdroo7/ovdaveh i s incorporated herein by referenceCT/UB2006/046062

ORESPEGRRLONFAE A I8 tRE ﬁ%@i‘éd ﬁbéﬁé&wngnoﬁ ,!;@ss%@dmétbv ﬁ1rough the

conposition, In one enmb conmbi ned wt
fabne asgphesus by theparrews @ZofWatareemowahls aanheaewe@ioby @ombmatlons of

addi,t i &, sition r St
ol o ibionlioved S VUG TEREN HePRnaing o B By
coifiqavatidred fiber furnish or to all layers. Vhen added
during the wet end of the process or otherw
conbFerseingi multitlagergd RAPEE Wehs e ﬁﬁ%ﬁ@flbﬁd@é\dsdwlﬁéed in U.S.

P?ﬁeglt Nobr bﬁ%@g@ E&r &Wg Eqﬁf; Wmﬁpfsqﬁ{:ﬁtﬁ%t&arh%'r‘eghct{%eference

tlhe mkv)at&mudamw&hﬂ%@prssfent dlggrosura the taeditivercompbsitinn, in one

al SO epresent W In the a Itive co 0sS) ti . Fo

THSERE] MY K EORINEOHT b AR A iSPETREN AT BRES Bt are fed
|

toaiiql i e‘é?.‘}’ﬂb; grg%ateaa\g gé g%ﬁ%) SHI'OHEFCJFW\S@HE@%H%G oalpghed to only

may be i ncor
aisitigle tdyer in ﬁmﬁrafvélledﬁlbeaﬁnamhmtofaﬂday@‘so When @ﬁd’@d @luring the
agou(ﬁ) ?&é Iy g such as fro(g1 {?‘e t 0.5%ta about. f
WESH% 9 15 RSSO otnebise Dmbied YEMG Aol SUBRENSion o
filsstd] eVﬁj&W@@&hbbﬁﬂoﬁbécbmeﬁﬁﬁ@cﬁbbrdt@d #roagRoXthedibr6us layer.
about 10% by wei ght. The above tE)\ercenta ges are based

uponMhea casnbisediaidhe wetead i the aq&@ouséss@@ewgn offiers, a

I, SELAH g BB R R0 FPntance,

omhé patticalzrdmbodifr@nt,&ke Mtedtioh Ia&j mafymﬁpm‘Wp&WlaBﬁCUlmmyl
produce bath tissues, facial tissues,

anmyaum; chlorde,ef Be agdtive comnagdion rﬁagménawpomed Batsithe tissue
w@ﬁhﬁ?ﬁ a‘?’@ ﬁrliﬁrcl Sa%‘éﬁt B0 éb&?ﬁySObﬁrbé/ \X/énggh aeHbslfbom about
sm suc rom about gsmto
0 mm aB@ﬁgZﬂﬂ’ U&wvellgat hF o1 mstamcamm dreec emlbodirsanic the additive
I NSt q

capaghen ey Be proset It amalaPad Wl REVERY ieigt g e above

péﬂ&@n@@bser%e&% thé@aﬁdé fiDaP® adbied Yo BfdMissucAREl!
S The tissue web bulk may al so vary from about 3

cc/ gTh@ basiscwgight elitisuasvebomadeduacsorgdange mith thequegent

ciF3poREin vBY spartuiELS Bt a0 G S g, sh8 Brocess
m@y\ed@sbdto prdaiude Hhaktésiess fal tiseUds, erfre towelg! ddBistrial

per square nmeter. The resul ting sheet bulk is

Wipgss.canskitne likee Upigenesalt thedhasis Weight gf #1g tisssiecproducts may vary
3888t 8 BB 88K BT B BT ot g o about 90 gom.
Foit vattli tisgue lemdtfatial _tii;é‘u.ieskft&sastahcé,h_laeM(skwbught emay range from
SHGUHATSGATS 900Gk Germ-| EOTieaRas aticlsn OBBe AhFT s e basis
eI shgEidn ot s Ebsimigns, (Colper) o

The tissue web bulk may also vary from about 3 cc/g to 20 cc/g, such as
from about 5 cc/g to 15 cc/g. The sheet "bulk” is calculated as the quotient of the
caliper of a dry tissue sheet, expressed in microns, divided by the dry basis weight,
expressed in grams per square meter. The resulting sheet bulk is expressed in
cubic centimeters per gram. More specifically, the caliper is measured as the total
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stacked sheets. The mcroneter used for carrying out
T41 1 om89 is an Enveco 200-A Tissue Caliper Tester
wayavioagabe from Enveco, Inc., Newberg, O egon.prPdh@s2006/046062

thiB KGO8 &F é@é&oﬁtérﬁ%ﬂ)ré’éerﬁatﬂfé dhdels Bﬁé“cﬁ\'nﬁlr@ltﬁ% t8tzR Mckness of

per square | nch gr essure foot area of quar e
thm $taclﬁ@0'etes, W@em esshrshepbuithion theestack ds pmedzwnh the same side

o CalE 5 nede e, PoETeRhed B PR Fel i A1 omeso

"Tnf@dnsbsmal(ﬁ][fm) bh FapenePgbérbebrds aHl CoffiitedvBoapd"ewRAtNote 3 for
uct can al so var%ioyl n general t he total

St@ﬁ%ﬁ’%shéﬁ’@hﬂ' hgf micrameterjise o RYINgPULT #1 1 @err89as1an Emveco
2454 83T S Y EHERCSSI AP, Fcon. T

m%iﬂryme&w hasfaolmadboﬂtz.ckl)@ lglsFﬁ’asnadtth(wBZG@ragﬁrssnpausdquae inch), a
rom t 20 0 about m Once the.a ous

Plese ettt aras of RO0csqUaTS P gEtEm: o BIaSsUEs Soiamater of 56.42
mﬁlhrﬁéfé‘?s"‘ﬁgiv@b’tub\% of 8 REs WhdNg Ié{\ﬁéhr‘?@%tteeghﬁ'quﬁﬁmeters per

met ho For exanple, referring to
sécond. net hod for naking t hroughdri ed tlssue sheets
(For Si rious ten

SenennfRile b Heedifs, Beraits Wah 8 shch iBaus web ipsent in the

prid8 céEalsoidry. N @h@’éﬁrtﬁé’totéltbdﬁlé e t@WI@frﬂGIt@Ie?SIy product
t hat vari ations fromt e apparatus and net ho

will ganeralhyt el thensang. asindigataseabme such msdtora ab@ut 20 gsm fo about
1 {](5 gEFnt e SRR Bgilgrvpeqﬁﬁts%fb a%'ﬂ%j{? chf b% froth'A ‘Mu‘i ‘?ofggm‘}‘d about

I'ng a paper maki ng such ‘as a ayer

60 ganipsxch wkifin abpat26 gem tdeabetit U9 gsnst ream 36 of an
aquequs suspensi on of papernaking f|bers onto th

f or nPRge fadrAeeats pesnansianee iherais wrmeAdnion FIS%B wehethe
tidsle' aﬁ@édé &E&%rsk';g& él'é r&%tteaw G&L hid ni&hods. For
S t he

neV\A treamin t e process as
enmbplesre;farrtngatbl Eagdﬂy»shcm/re$ 4 medhoo fori malemg)thmfugatjuad tissue
ercent i tional e er|n

shihtS P liaRE 17 Vasio (S Eslonii et ySed i define

th\éfﬁév@rél B8bNE funietel shotHP BRE hethimbERSY. fl‘PW’ﬂ B8 abpRidigted that
he wet web is then transferred fromthe formn

varatuone frasn ghe apparbéus aadmeathadillustiatesendrigod ms?he make without

ot flont B ossralaRRsstR Sle <4 indifd o 3Eing o
péﬂérﬁiatkmg Résdidxe3dafuch 8y & lay@ré‘cphﬁﬁdﬂbox rgfier Irsktb @r @posits a

‘rush” transfer. Preferably the transfer fabric can
strﬁaare 86:0f appaqremssitspengion; of dagermaking fibess enicnide forming fabric

S 0]y P 39500 13886 o
thepwlj?-lfcmhéd/wbt webadownstigad i her precess ds dns iveb is partially

Id¥lererbiad Ansiancy il ab5khd A6 WBIa: PerbrinAdfligrl Bpwetering
of tABRe&t web can be carried out, such as by vacuum suction, while the wet web
is supported by the forming fabric.

The wet web is then transferred from the forming fabric to a transfer fabric

40. In one embodiment, the transfer fabric can be traveling at a slower speed than
the forming fabric in order to impart increased stretch into the web. This is
commonly referred to as a “rush” transfer. Preferably the transfer fabric can have
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si mul t aneously converge and diverge at the | eading

edge of the vacuumslot. The web is then transferred
wo ec@miorsag t ransfer fabric to the throughdryi ngPEBDE2006/046062
4 YdiadidirkRBaBisb RbI B YAeYY Rd bBthe it fra®fic The relati

vacuum transfer q‘s’?'lhoe, opt | o.nar[ﬁ%sagai n usfn:‘tlg a I?I xeg relative
spres diffarafcerbedwepn éve bus fabripsnani hrefiomT®€0 percent, more

I i ng_f i,c can he-travelin t out .t he .
sReti B0 AN BolF -5 RBieme TRRAMBL ISHtefiraBt Whiuéd But with the
addistante of H3BELAm SHoeldZ busthat fife Formmiy e di theltrartsfer fabric

can be run at a slower speed to further enhance
sigwitapeausly canveige anghdiverasaatrine deasling @Hge of freivaguum slot.

assi . .

ot CIEWED 1o P RHhSTeRBU A e fafbret b (G the iroughdrying
fablde qdagitibtHekaidrgf soygrtanatransfef roledé oed.vabuuinaphmsfer shoe,

e e L A e
NO £ 15 - tiral ' -
Ry G B oo Bl e i of girernt spoca
reldiiveuqlibe yriansfefr dabricc i desinédh shéithyloughdrirgnfabricpeastse om at a
k kl For,,exanpl e, the thr dryi ng fabric¢ can,
SIRHEE S 10 Croer BiBafeeSPetchndaaralsh am e catned oifWith vacuum
adoMtaHEE o BRSUre WEIGItAtIIoMAL GRedf ® @ﬁ?ﬁ@ tc?lthbé #RStighdrying

about 0.005 inches above the plane o abric.

fabxie. thys ¥igjding desited ek anch appearaoes Jatgsired) |Suitableinged

ol R R oL 08 U863 51§ g AL BOBI 0 LBl o e

Chigvet\etrandcenSaPateritdNdl 5567 2,048 ke Vpares et aldiveitioard fcorporated

Tg% side of the web contacting the throughdrying
byt EelerefCes typically referred to as the "fabric side"

des RorRARThodTRent 1% ENo g Faite (oI RaRRE R H 10

- imgpuesdsior koGickies  For exayngley ithey tHrabighdryiaftfabrit benfrabeiabout from

is.dried in e throughdryer. The opposite sjde of th
a3 ool 30 Tmbresaig KHRGRES PO S re MRl ar gaIseg at least
2 B o e e "
ST cegble vRBERr dputle. ANEANE, el can be

maeosaopicaly agapged taeeformiie theseffacs ofthedbroughsltying fabric and

t he b transfers c be fr.om about, 3 to about 1 .
folrie EEkspIRERIES THRcBS FLUATITES8S: hieVeropen gl be used in the
preéBasiiydlosieef erably about 5 inches (125 mllimeters)

of mercury. The vacuum shoe (negativepressure)

cSi Ttheesidedpye webmantading thpIthioeghBying éabiisds dypically referred
i .H 3! i i t t
OB KRR b kAL Wpor BB To b S ha st Gbri e
describpd abewehal drave ucshape ihiat ootformbéo thexsuffady oftthel t h

th%’cﬁ&%ﬁ&n@l ﬁ%?r{p @’;ﬁﬁé E%nlygé)]ysl_dr%% hr'l(%lhle ?hr‘éﬂBhQ%e‘#.s %ﬂeto%posite side
of the paper web, on the other hand, is typically referred to as the “air side”. The
air side of the web is typically smoother than the fabric side during normal
throughdrying processes.

The level of vacuum used for the web transfers can be from about 3 to
about 15 inches of mercury (75 to about 380 millimeters of mercury), preferably
about 5 inches (125 millimeters) of mercury. The vacuum shoe (negative
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VWi | e supported by the throughdrying fabric, the web
is finally dried to a consistency of about 94 percent
woroognesver by the throughdryer 48 and ther eaf PE€T/US2006/046062

pt‘eféﬁﬂr%c)%féﬁ% E@oleRdhtdcor edRides b@pthe-'ﬁk% fd%‘t'tlve pressure from

basesheet I's transported to the reel usi n
tteampnoeatefsadg pttheoveln o bnmmuwiabntmthe regxt fatdid i ln aghlition to or

2 3uBPRERHEry RIRU Ao Gd ooty PRI, AR gy Paouum

rollorfralis t&n be. us'éull tb@BpRrice ae vacudralyhoegs)f or t hi s
pur pose are bany | nternational 84M or 94M an

959 \Alrhllgﬂuppertred@ry thritereughdrying falricetne wab b3 ﬂnqzlhfo@rle,céto a
odIRIBoPof LG AEE SEIANt A Saaa e RIS and fhereatter

ng or subsequent ne “cal endering can
transsfdrred to apcaprier fabeac B OTHMased bagdesiwiet 52ds tr@fnsptbﬁed to the reel

asesheet n odi nent , ,
‘Ei“é'“gzcaéﬁﬁf @Qﬁ'cé% %@BE@B“@'P%J\E@F ”%rhfég”? %g anlePUPQﬁ% pressurized
tu"f‘nlhg?gll SB%@“&! uSdPEERRIlTRE t%’sté?"q?@hé (A/%‘Befrdrﬂgéérrtle}efabnc 50 to
aper web . F the re

or 1 nstance, atl ve spee
fathritf56r cPuitatie carren falrics foethispdrpdse arebtklbanyc tntetmatibnah84M or

oY S Arten bl oy At antis® Bie it E o R havin a fine

p&tdrierAlfoRan rigt shwho ﬂéél' Ecﬁlén@l@rlhgfdﬁ sabéé@ierit IrOﬁ'-lﬁirfeedialenderlng
process upstream such as betweeh the formng fabric

cem be wsedite dnprave thatsmeothnessoard éﬂﬁ@%ﬁ&t@fﬁhe baseshegler

tor ol e BhHE e oL B P BwnTR FiGR o8 ot fhagd slower

thiapithe figbrid B irs awasietranbfer pradeak|fyr buildimgl cpel iatd the yader web
was not in a flat, planar state. For instance, the web

520 FOpNStaTGRe eVl SREGRBTPETISR ketwegRitye feshanddge fabric can
s%@fr a@.ét%d@%fa%gm 559 a :]ﬁméd?é@?frg Otl‘%@a)o to about 14%.

rocesses for duci uncrep
Rusin tragbfiriat thd pdml can ocer erttmrr alorse enmecon;iurmﬂomsem amush

trgﬁfghp%%tgggbpg gar%sgafz;ta)%g & g}et fog{mn(g abnc;@nd§ﬁe transfer

faBakent No. 6,120,642 to Li ndsay and Burazin ; U S
Patent No. 6,096,169 to Hermans, et al. ; U S. Patent
No. 15, arevembadiroerththe paperaveb 524md textusmd wabavhicinbas been

affect i itgetdime S PorCitaft susn, flah 4R niiipERn BoBgGEInG fivers were

sﬁﬁéﬁﬂéﬂ?ﬁo#ﬁéﬁ! @hilk fife 8@ way Aotipnapfat, bishar sgeb&or instance, the
conbined with the agueous suspension of fibers used to

web canthecformed wehilgthesyeb j& ervahighly &Vurqdﬁercetﬂhwog fabric or
t b

i e T e o T

thzougHm:eaiordbtncyara; dominstancendiselpsbe impplS. mterct Nde5,672,248 to

W ﬁ s iy il 1
BHQQ [II’% h:ad. %' Pé%@lt ﬁ%\?g Ogg1%d;ﬁﬂjgrrﬁ§ns, et al.;

u.S. Patent No 6,197, 154 to Chen etal.;and U. S. Patent No. 6,143, 135 to
Hada, et al., all of which are herein incorporated by reference in their entireties.

As described above, the additive composition can be combined with the
agqueous suspension of fibers used to form the tissue web 52. Alternatively, the
additive composition may be topically applied to the tissue web after it has been
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be applied to tissue webs in other tissue naking
processes. For exanple, referring to Fig. 3, one
wenwadrsient of a process for form ng wet crepeBCT/USEN@046062

forPed: IFsrhheaRce; 45 $htven f?\“ibi@fg PR additilis 88RRdskien ?ﬁhil Be applied

an agueous suspension of fibers onto a form ng fabric
tostheissua wab prigpiorthe diryaict&on aftar thg daygn4d.al ity of

ui d s 64 v.ac 6
2or i 2vpibtogdsR SHBBh R pREulch i aEREE BIGR T grec
tigsie websr itfshoaldhe iadestic, howelver, thagthe atkitivecamposition may
form ng fabric 62, a formed web 68 is transferred to a

be applird fautissue webs thpiher Hissue@akingHIPCassas: e orexample,
reff&lrihgngﬁg 5. %ﬁe %&bgﬂﬁﬁéﬁtt %tﬁr%?é@ ggf?ﬁmp{ eﬁ‘%i tissue

cont Pnuou P ura ro
webs isustasivin.s Ir&tl‘m ehbmmmmt a':hféadlbsx @@ntt@ aharqdeotlatsaspensmn

of s ©nt RING IR0 68 I BPRERE ANCLITvar Y 8 Aldgity of
gﬁleetrgl‘f‘s 64! ‘b"’\‘?{c&fm Bof( %%Qé 6@ ®s88 %ﬁgaﬂ"f ﬁé%lﬁg]fé'ﬁhzféz and is

as a CCOY ance wth resent
admﬁed ¢ vempve matardﬁiomu the flbenﬁmensmto aseish |rbf@rmlng a web. From

D BRr B i o B et SRR IS R G ot A SeLP SEERD 7 0 inicn may
b@%ﬁﬂ&% wife Gnalfélt. PabreT0 RAdUpponterl for Abvehferaddbdnd 8

conposition during the process. In one particular

canttnoouamath by raeplatfdlty pleuidenplissT2.i Hlsconcludedds equgl up roll 74
ac3fipd R PR Bn BB BRACER ot G BT 2 o

may BemisdriccT0 twelb B8, mithisasrabodintdnt, idnseaisfelvedrtorthel sunrface of
transfer onto one side of the tissue b 68. In this

a fiqtalie hegteddiyer M IBnplach BF GnY aRKegs@yef-0 adhere t he
ti Ssh‘leaé’&%?d%é thg?@%BFéé%ht Hiskiy peh tll\é‘ dBltie composm?n can be

enbodi ment , IS carri e roug a portion
mtbqooraﬂealtmtmkh:le tissub vedb 68 bydreyreg combinedeyittheataqusous

sustRraIcRcel Therh A RS ahe eEoey B ety Rl arpling the

addﬂﬁVe bsm\sgﬁlohrmn@rmsrpr&ééa@ ﬁﬁ o*mé p’hrﬁé@laf BehbddARent! the

Crepl ng web as I't is formed further reduces
additiee narlnpbem@nrq;f the present disclasurexnyi b appliasktopically to the

G 5 B R b BE b N P g B

thet $uer@klofahe diger@m 76 fardeirisfearorito oapigeé BtHessue web 68. In
addi tive conposition during formation of the tissue

thigemannge the @dditive cosmpesiian istisedyioadhere the Hesye \Meb 68 to the
dl&%e g.gﬁ 78 g tmsoétﬁﬁc?@%en't:ogs wEBtGSt |s?agr|éd ﬁrSUBIQQ'HH?ﬂBn of the

t1ve conposition na
ropeitiarial pe&pbﬁmepdrvelesmfa@pheaf isdalplayteddodie ww maJsir)g most of

thGBRISEE PTRINEO I WO 49 BPieEPPIRLSH Jicie Bidbhed rpmoved
frGinERYBR A 785 a THSSInG Blade 78.PEIEEiInG Welt) T8I a8 MES Rrhet further
reduces internal bonding within the web and increases softness. Applying the
additive composition to the web during creping, on the other hand, may increase
the strength of the web.

In addition to applying the additive composition during formation of the
tissue web, the additive composition may also be used in post-forming processes.
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For exanple, once a tissue web is forned and dried, in

one enbodi nent, the additive conposition may be
wapprioesios o at | east one side of the web and tPeT/@B2006/046062
"Fdr@a@in, @@h%r@e@ﬁoﬂﬁﬁe%e@]e%ﬁlﬁ\;@ébrﬁ oﬁh&ﬁ"?ﬁ%y bh& used during

gener the additive conposition ma app
printicyeping psmmsofSpemﬁcediy, emet topioallyappiedéo eftlsshe w@bthe

b th d b
adfgatombeicn pes eBipind ReTSinad sn sdiefiRY (R 1RERMES to s
crbfing'sepRide, SlicH B@wﬁﬁ%rht—&ﬁepﬁ%@éﬁaﬁbﬁn may be applied

to each side of the web each side of the web may

be dr¥pp@mEefengs Adissee we@ is fpmm%amrﬂaqdmerﬂnwmbodlment

t I
g TR o e e B A P48 BEYR YPipe i app the o
ledsteoneeside of the uebrmtaymenTHﬂe cepeedi lmy@mﬁp'm addifvey. 4
can be an in-line, or off-Iline, process.

comRASIHOMBIRYAS ARRliECHIOIIIPAE S @H@em{%a@@ 3 5 one side of the
wél5 “rl'é‘?tﬁé‘beeg)e'dn tHel Qddlavé’ Eor%‘pgﬁltlgn‘?ﬁa?ﬁg %{p?h@@ (55 ??&Vseldes of the

passed
we;tm ap@surﬂy omne amel @fdhelwzeb istcaepeaxt) qydahms adbltiye @@misitiaromay be

anpei o SHohaide: PHBa Wk B0 SH6F 8ot DoV eI GraPEe.

r ol IRS@rirky 10"FigP AMBARE GMBRIImBhi bf @s?@céﬁf ¥l aBoe used to apply
containing a first additive conmposition .

theaddijivevaanepasition %twpﬁsuewam@n@avcnapeeor@arpwfﬁh@web is

e T el 3P R 4 PP SR AR i d Bocess.
APIRENMStissuetldb 84 mdHe abeRtiRg tbahe pPecaalibstraiea i Fig.@ or

a tenperature, for instance, up to about 2000C and
Flgaatqr agcarding fo asinmbyuRrosescis Bassast ihraugica first additive

Iltﬁqe %{)ﬁfc \(@H s‘E@g:rPgeﬁb%aﬁfé’z f/%tagpg:ﬁ?’ig%@ﬁ%% nip formed by a
smdmithlrdbber priegs rrsll aédandtdnaatterhedtremgdmwrehell Bsatl:emiogmvme roll
86,511 cpéﬁ@'wts%‘ﬁériwﬁ‘ﬁat R ST O R B I RARIVE fmpSsition
9%'2 fgg?ame%ﬁl% aa.ﬁgé bemgwghianagb td‘cf)rﬁéls'ﬁ%%f web 80

I n order t es using a heated
inreoprieselectad paitera: red heater ot her heating devices can

N b Rb e B R SZRHEF B RY Ya. Tho
hezREd Rall Qﬁ'\ééﬁ%%%ééfe@% b & gbﬁatgﬁa 6 |ﬁs§a¢&%@n9pQ@|§bbWﬁ)0°C and

conposition application station generally 98. Station
pe@Bcuulmty ﬂdesaladtﬁtr”ﬁo()“C toTddudi150°C Ol ge@brral dbe welt tarabe heated
n| cation with a

t h
o sRRESPRIrG SRS R heek BDHP ZRAI AP AT CURBbS! ¢ i on
106 It shélil e rgdérgt%b'dopmggae Eﬁﬁﬁgtﬁéﬂﬁééﬂeﬂemll 92, any su swtable

conposi tion 106 1s app to the opposite sid
hegflingrdeviqer earebewised tpalry thenwelnfer ewanmm*,cbrmanaaiwrmam
ng r%sc’alnttI t%‘é we 28k lb'eeaéceld\e 1% communication with an infra-red heater in

order to dry the web. Besides using a heated roll or an infra-red heater, other

heating devices can include, for instance, any suitable convective oven or
microwave oven.
From the heated roll 92, the web 80 can be advanced by pull rolls 96 to a

second additive composition application station generally 98. Station 98 includes a
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80 is adhered to a creping roll 108 by a press roll
110. Web 80 is carried on the surface of the creping
walewTio1a89 f or a di stance and then renoved ther BET/AOR00§046062

“ tr&ﬁ@‘e@%ll“ﬂm Hoentactamn g reloadevukd 7ol 102, WhRRIS ¢t Bbmdfunication
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astejreoﬁ@dremmg\bleeie 1121 'ﬁhélerem@biadatmansenﬂmrynmg controlled pattern
station not he anp nt that the

ClePeQ,8p op Q”ht@QtS@GOWj lsfqeeno‘%h%-{@?% W& station 114 can
depepghcHRPENdd QisBAE WekH8®Tin M8 PR ARERE |§ Eﬁlléﬁtﬂ#éﬁgh a drying
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enbodi ment |IIustrated in Fi , although the
additive compositions i Repanding Beem gweawﬂhtl\éejcwp@a&lﬁnﬁ%@t@@

hoBEve! %Hﬁe\t"ggg!igﬂo%géﬂggipé deid 144" alft ﬁé@c?e‘?f a

Créping proce 2 Uhaer S OWBVET,
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eped. For instance, the heated roll
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sdimbearpnlloamcmse for‘uoatamceomealssed we bt d:mmbe heatédsysiegwepas stream
t si de of

| h dd
S‘f‘\ﬁg %é&%}tt‘e\/\éﬂ‘%%’#&%gf %Bﬂ‘éoﬂ%b&géﬁﬁu gﬁp assists in
Crepj{ide té}ﬁb&ﬁh{mﬁll l%féoaﬂgsitqgg?/alrﬂg u%ﬂgl‘nﬁ adifitive > gomposition is

strength, stret Ity an si'stance to
beiag.adplied Heeachn Iseiaadctheutrseue ambosnty ane sigéwafdlse wed undergoes a

ciePId biagare: onouiib s HARets G neievet BRI dalet Puipediments

b&ANEIgSs bf B2 e mhAdoé @réd&‘l tFSISHSaNED, the Heeem rolNZhehy be
4 may contain the ‘samegf i ts firMntain different

repl@cr@;tjwélmascrewhgsirnm $ueh ?S 108 shawoiin iFi@- 4onposi ti ons

e bRl e S SR REBIE R Ten B oo She e, S the

wbB 5 vebking dpestfibdred-filee\bends cantai M\Mihtnetﬂeﬂwst}e lweb

In one enbodi nent, for instance, the additive

Applyiigsthe aﬂﬂilwcwepgﬁbpn toithesutiice,Ritihe RaRer webe an dhe other
&R, LSt Bniy H6dsts NATerd fig B {vBb'bukt Biso adds dry strength, wet strength,

stretchability and tear resistance to the web. Further, the additive composition
reduces the release of lint from the tissue web.

In general, the first additive composition and the second additive
composition applied to the tissue web as shown in Fig. 4 may contain the same
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i nterconnected formng a net-1ike design on the
surface. In an alternative enbodi nent, however, the
wa@dahi7irsses conposition is applied to the web i NPEI/US2006/046062

| ?iﬁgﬁé%ﬂ@“%*@ﬂ;&@ﬁﬁaﬁﬁﬁﬁb%rﬁ irﬁ%@%ﬁ%. OR[t&nallv8Ig ! ®icCadaitive

ing the additi've conposition in discrete
carhppsitions may eontaiottee spmevingeadients fin differeniamenpistas desired.

th b _wi,thout ' tanti ti f. .
Lhe 60 R YorSRURATE RelbF R bils RRbs it bove i
a Presdiossd patteRe RAGhE BrDoaMBNS fdriigstahse,ahpladeftivieccomposition
each side of the gaper web so as to cover from abaout

carsbe epplied te theowebin areticular patterar suchhtnat fhe paernver e

. ' I i t: [ ' addi tive

nR3ebh TRl femhd LRSI M 58, "about 6056 of
t he mudd akternatiea epfboetment indevevtr, tthe adeliive doenpadiiiin is applied
anount of additiyve coerositi on apglj ed to each side 94{ -

torthe wetbincaRaiie that FRPrespifs 3UGCRERPARS HSCToie eSS ur \PPlying

0 i e . i t .

113 2Rt FodRbstBRAHIEERAR shafed UGS pRVidetsuMidlent

stfergthdb dhe watowithalcovedtya substsingiat portiontdi¢healsuriace area of the
aBDunts, the additive conposition can penetrate the

WEPssue web after being applied in an amunt up to

aboupc&SHUiIrRy tot th@tﬁréééﬂtl (%ié&rlgésmg,s%e%dditﬁ\% ¥&Rposiaas ihpglied to

upon various factors. een di scovered, however,
eattasidemfithe papaewal ¢otas/to eyepfrom nbautstdYrde mbput 75% of the

soaRd RSy PR o8l By imBhL Atp NSl 0%. PRlve
c@Apositive wWild BEGs frdra aborn 20 Vatoeshdut 6086 bf tressurfatenare¥of each
such as less_than 3% such as. |ess than

Siahicl e oo e D laASHORE & ARl SO gRtah agpfied o each side of
th%rwgg 'ggflrbte Rfthd rQﬁ’gﬁ &f fo ot 39, REal 6%%&/@95#&“,%3% upon
an’ addi S in acdor dance

iVe conposttron to a paper we
thai tolal tWedgintr efthe wedi, suth asifon abstib¢ih tofabaut 2056 by vesdght, such

the pattern sho in Fig. 5 represents a succession of
agifre @?%“%%@40%.‘“ ﬂﬂgi%ﬁ%wgf%gdi ment, for instance,
the ﬂ?@% mebﬁm%eﬁfs%ggd%m@é cbMPoSitidh Qzaﬂ%r@t#df@ﬁﬁi Hissue

from about 25 to about ots per inch in the nmachine
webrafter ibeingoapplies iprapsamoushiméo abewcileef thmistaldhickogasas of the

h di.aneter, f. I f f )

o feBer AT a8l FAGHRL S nAE BB TAOH e b et most
ofihaBidtiveotormpositioR pRmarig fedtdedsh ansirtadys etatwemafter being
the pattern so _that approximately 28 dots per inch

! . nc s
apiliashie tha weeh.hEer instanee: i semaiendadigrnis; theadditive composition
- | . | io 0

oBASPARIENC W S B 5% bt BB EBR M 40 egohn 1o of
iy ickoksooetisd webof the paper web and, nore

particul arly, can_cover %bg,ut 25%3 of { he surface ar eéx

of t Referringto 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
disclosure is shown. As illustrated, the pattern shown in Fig. 5 represents a
succession of discrete dots 120. In one embodiment, for instance, the dots can be
spaced so that there are approximately from about 25 to about 35 dots per inch in
the machine direction or the cross-machine direction. The dots can have a
diameter, for example, of from about 0.01 inches to about 0.03 inches. In one
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web. Besides dots, various other discrete shapes can
al so be used. For exanple, as shown in Fig. 7, a
w@adorersyves illustrated in which the pattern i BCTVEHE®0&P46062

Tﬁfﬁimﬂfa%% HefiRAD ¥ HBfét cail I?a\%é RirRERY bf 880Qf 0.0R'®éhes and can

ongated hexagons. [n one odi nent, the hexagons
be ﬁreﬁm]t abthet pmtm sorthbibapproxignataly hdotsanar iachwentenddn either

about 0 t ly 35 t
oS B0 B B AARE AN it Bl BB, e cots
cérhso\%rqﬁﬁn ol YD &30t B0% Yhewe dififdee dresagome side of the
shown in Fig. 7, the pattern can cover from about 40%

pap;aram@mnaowm parte:warm gar caveralkaut 253 of the srfaggearea of the
WWE and nore particularly can cover about 50% of the
& face area of the web. Referring to Fig. 6, another

enbogisiEas dots, a/alﬁl@txé @tmerfcﬁwscrem%hapw cam alddibiei wsed. For
conposition to a paper web i

exarplg, asishowne Frlgt o7 ﬁattgrndsrllgtqtr@ﬁ%%\gh@htae pRdiern is made up
OfS@gélletté gﬁéﬂ)&s W%ré %gﬁ %ﬁ\&)ﬁgeﬂ %F trie él&%aﬂe& R@xSHGRE In one

I anon eticu ate pat ern my
emboviirdentcrmeahemmgtdarﬂme abeutv@:b2 imchesrpag mdrcarnhave a width of

R S T e T
tHeORBEAInk (fﬁféc‘tlenta"h%i the TFess-Makhing cﬂfééﬂbﬁaWﬁeNmbfhgtH@(agons as

pr esent scl osure can vary For exang , ‘varil ous
showmtn Fig. rkﬂh@@etteancmcwdrqm appuhd0YorHe ahaut 60Veof the surface

250 Sltl nto the_b

GBS P8I0 el o PR e R B BBl o of e
Suﬁ@éélgﬁgadd)ﬁ’tﬂgtw@ avure printing using two separate
gravures for each side, offset gravure printing LiSI n

dup! Beferringtte Fig(®anetaerrmbedimant f 3inatier frGRlYNg
aéég}qé %58160 | SRk @ gég%\h?@ |s(§ﬂ)c?lﬁr?cmf Yseccalmbbﬂ%&gt e pattern is a

none I ment
retieutzteagridn Méreodgenificaiin othdlre’emlal@dapalteen s inntherahaparof

damandagViermises aERCU AR St PioMIqe SRk BERCHN to the web
lrpédrﬂg & érﬂs ﬁat“érb'rh%tﬁéj B%nad)ﬁbdcés@%rﬁ@pdlkbr‘éﬁa shapes.

|on ccording to rocess of the current
di scrroemrecesmtmlat sussaxhies afiplyf threeadditive somppsitionde she tigsue web

lrgﬁe?{%ql‘ ggn@e Wltﬁépe %%gﬁtdésc orf]-:.ﬁgé :8553{%@? SP‘SP%)E%BH@’/ g?ﬁous printing
rdi8d @9 e8n bbafdedl toldrit YRS adfifye cbin?&@m@n foretd tI@/\bt@e sheet
apKfn industrial wpers, and the As st at

dapenaingtupendheipartirilghapriigatiorn §YCA RyiRkag @1¢theﬁ$ £BBiRclude

oRRM B s B RS, gl rovr
pﬁﬁmﬁb being dUpeRptisting (botls sidesrprivedrpineultanieeusiy} ou statlon—to-

webs can have a bul k of greater than about 8 c
station printigedapesequiyg pémaug of gagh sife I8 e RRSYYr i%gQPther

em)%'?inﬂgﬂﬂta combination of offset and direct gravure printing can be used. In
still another embodiment, flexographic printing using either duplex or station-to-
station printing can also be utilized to apply the additive composition.

According to the process of the current disclosure, numerous and different
tissue products can be formed. For instance, the tissue products may be single-
ply wiper products. The products can be, for instance, facial tissues, bath tissues,
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11 cc/g. In one enbodi nent, tissue webs made according
to the present disclosure can be incorporated into
wmtmmpﬂ4e9 ply products. For instance, in one PCT/US2006/046062
F\vEB R apRinib] iRaUSTEERipERs B NeNNd StatdtPabb RS ehé basis
i sclosure can be attached to one or nore other tissue

wet@bhcalrorarfgﬁ anyyhereirgin egopt o gem teaahawy 1degsned

f Ihg; gétgéétsoo#u%f%@%lg e{cgﬂf&aﬁf@ﬁ@ %tgg %@ggége% ggn have relatively

gdddslblﬂn%ﬁarébt@mtrcsf ﬂwéx‘aﬁtple &he aissunsl eretd o&mtha\aﬁa bulk of greater
enbossed web, a air dried web, a crep

than ebeyhS &4, &UPB@WBateéﬁh%m@b@‘ﬂe@ eHBoseN af er%ﬁt%tttan about
11\\/\/?9 an airlaid web, and the |like. In one enbodi ment,
eﬁ' i ncorporating a tissue web made according to the
pr edardneddrabbdisnard, tissuz welsihtade ascprding to the present disglosure

cadvie® Sriamresptech @t Mmudide uoiaiicf, Korhsianeer Rans,gnphgiment a
tlstshé%ébjg%'d%%&for&ﬁg ¥ethe p@é@n?ﬂ%@l@guﬁé é‘&w B8k étté%hé@bo lofe or

hen us forman exterior surface mul ti
mpreyomeo tlsnsne wehe fomformingeal wipidg mn@dtgpté@vgtgd@esmecf ¢haracteristics.

oth r ,ha s attac
i tne ebd iaunatne 8 U e o SERR piesthY aRtiosik Gen ve, for
lngt'a%ce 8a Wéﬂ-@r@ﬁé@ﬂbﬁeaba@nd@réd Ae8san fe@rﬁbo%l@@byvl/étg d theough-air
addi tive conposition to only one side of a tissue web

driagl weboa geanad hireugh-pis q@teégléeh afl wiareped &hroygBtaigried web, an

C strated in Fig. 8 is simlar to the
a'ﬁ%‘@c‘@@a‘?ﬁ&%ﬂl% Fig. 4. Inthis regard, |ike

r ef ehesecernbbodinaedrst, Waéa nhmpomlag d tissuedivelaneads atdaxding to the
el enents. As shown | s advance

prgaantcﬁlﬁéowﬁplatq @ .@Ht'@tﬁ qy BERGUSH 'Eméyqnﬁﬂd%%f%’%m gniygapply the
ad%ii\%]é Q&ngﬁsubﬁﬁ ey %érﬁﬁ S@tg%ft%\%ﬁé%db Pd fhe‘?@é‘ﬂé‘%rei}e the

ogravure IS in conmuni cat
treatet side elsthewoels. Thé ocemtchsndemg tewebds thareused to form an

RSB TarP TR PIa phodlet Tt USraaes e unqigped gide of te

wkb, éh HeESBbebRg, IQéHtia%th gféﬁtg duiabrOgiebh¥ o one or more plies.
conposition is applied is adhered to a creping

r ol | Faiosxanyple, refesingrtol Elgaﬁoona/\@mbgdlmgnwra pegesn femrpplying

ce of the,.c u
B ARG SlbOFHED 57 bR, P Tt O ol S8 A E Al with e
pr@%@ﬁﬁd@bl@sura iSHBowr, Thé prdcesd dlubkatezbinfRig8 ig similar to the
controll ed pattern creping operatlon on the tr ate

procges shown i Fig 4 F'r"b‘ilwﬁt regaEd diserigfemees no@eralgdave used
to")ﬁ@fﬁ% élﬁulg?% ggh a drying station 114 which dries
an

or  cures ditive conposition 106. The web 80
I's theshownnd weﬂi 80 & advancetidofamr additive compositing application

stgtflortt bghgraﬂ{/%s‘? rgt%%grtwsé's includes a transfer roll 100 in contact with a
rotogravure roll 102, which is in communication with a reservoir 104 containing an
additive composition 106. At station 98, the additive composition 106 is applied to
one side of the web 80 in a preselected pattern.

Once the additive composition is applied, web 80 is adhered to a creping
roll 108 by a press roli 110. Web 80 is carried on the surface of the creping drum
108 for a distance and then removed therefrom by the action of a creping blade
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When only treating one side of the tissue web 80 wth
a n additive conposition, in one enbodinent, it may be
walesynatabe to apply the additive conposition aBCDUS:006046062

R PO LG DldeRl 1 COYEKSK § %bﬁfroﬂé‘tﬂﬂ?:ﬁ&‘i’l%re?m)é’ &ferthﬁgn on the

surface area of one side of the web. For instance,
trented side ofljpecwesr from about 40%to about 60% of the

exarigod ecreBngdifes 166 Be e D o B BeRBlor 4 Ao
station 1 ed viHiel® dele 8 eind rich e it RIdItIVE EOMp bsitidn 4067 THeweb 80 is
one specific enbodi nent of the present disclosure, a

themevqying iptwadel 118 ferousedia fermaimgameliiiple: Py Asedusieh and a
sec I X Lar .
ool et 1dEking BrdUds o 15800 et 88 Bifich adifive

cdinpdsition, s iohecambedifrient tit pryde dedrabislto appipitde additive

R
SURMAERMHIBE oF '4nl éiﬁ?Bf fH@N?B.@Rﬁqn%Hﬁé_ #k ﬁalﬂ%gY"?Péy EFdPfrom
t r uct.” The

e exterior surfaces of the resulting pro
alous 4edo saabagie8%of the nerfatd gresoditane side of thepwiedr In one

paigiat perield ca nYiRBRana e oAb Y Fof S Sapin according
toRE pattelmEhdRh @ FiQR 2.he second paper web may vary
dependi ng upon the particul ar application and desired

charlacne spadifisembadiseent o iie peraenbdisclashiee, a two-ply product is

oPhEST §14: LAIRD KRR 5ok 5B EB Eh B3 aper b

araydriceally wage sccbidhigtto thrl process showwh imFidir8. aBbeinistemce, a first
or binder fibers, is applied ta,one or bogh mebﬁ t?
PaRarwalhmageracaosdjag ke the iesertidissiosure.gan be atlaghed fo a second

péa{{r? ac ei glag %s%%}g)?gg&gﬁ% §ﬁ38ﬁ2§‘§?‘ﬁ§f3fé§@2§a a@waégﬁggiﬁ\%a,t the
crapeo isidésnyfl thalwedisdbrradhe eixtezior audatésof theaesuiltinglprodidct. The
nder st ood, howe

be , er, .that other, binder materials
crefef| SUEaERR AIAPAREL Y SPIPRATAAROPINSE oqting 5 heprRbLproduct
ha{Heglinh Brdvel 'bviehRl ¥RltactefiBicdi nder material may be

spread evenly over the surfaces of the web in order to

secuFhg nanneadhwhivh theisst paper iab islaminated ta s seepnst paper

weR BB iR g R by AL AP RRSRN AR,
cHarad®kiktids. T ddrhé abphdationBether aipRa-olefh idferpolymi of the present
products made in accordance with the present

digglesuresiipy setva asihe plydandingagents Ineiherarpicationg anbinder
o % 5 BB 0 N SUELE RS i B GRBF b Sheos o
join the webs together. The adhesive can be, for instance, a latex adhesive, a
starch-based adhesive, an acetate such as an ethylene-vinyl acetate adhesive, a
polyvinyl alcohol adhesive, and the like. It should be understood, however, that
other binder materials, such as thermoplastic films and fibers can also be used to
join the webs. The binder material may be spread evenly over the surfaces of the
web in order to securely attach the webs together or may be applied at selected

locations.
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untreated tissue sanple, a tissue sanple treated with
a silicone conposition, and a tissue sanple treated
wowndi/oasrvet hyl ene vinyl acetate bi nder were al BOT/US2006/046062

t estpgle pYRtBRICidstivé Adyhe bBRer iiffe#Stovamtie fererence to the
conprised tissue sheets ‘containing three plies. Each

foloyingfexamapledr ee ply tissue sanples was formed in a

process simlar to that shown in Fig. 3. Each ply had
a basis weight of about 1BXAMRHE 1More specifically,

eac L de frgma stratified fiber furnis ,

cont 16 Witk e aperasd tshls prflots et ibAsofnseatth the
proYBnPYEBIbsliRY, Yafoé tifsRessmplEiaverattPsatbayhihsa® hdgifies

ply contai ned eucal yptus kraft pul p, obtained from

compesitien and isubjactedto stanterized fests. USK puraopes of eoppparison, an

oGP BBk BB EOARALRT Sl BN 2Lt RBRbtn. and
tissper somhppie ttdate@ dthadn éthgldnet\ahylfackeite WindBitwark difetested.
sheet, was conprised of 100% of northern softwoo

d
kr af Mopr particliriy, Meitissusraateriag FoPsiBRd tigsUe pneats containing
o514 RS RIS B0 e 0 T VB0 s
similat teethat )sb?wmi? fdig.g de IEaulh pi)dlead;arir’n‘as'cseweight bhabGutgﬁl.S gsm.
ti ssue ,sanpl e. - i ssue sheets were coagted ., . .
Mare Abacitsd v B2 ABoert miare e SEeliea Hipiuiancontaining a
cdtép %gbr th ﬁ&%r@?d{sﬁion@d%ﬁ‘%@@én 06 ogfer\sllﬁy%}%%‘? ffﬁ%ﬁﬁ dThe outer

coated w I cone conposition, 1 _e athir set '
lapé rssefras obisplwenatainad sdcalypths dnafe pulp, ehtainedfromabegcayz with

oS oY Wit iy LS bR 67 B Sl Bl e Omately 33% of
thkitofal BbueReitit of @tk sdat. tThe daHibidaysi Rifth WeB apfprotimhately 34%

rotogravure printer to apply the above corrposuions to
ofgberotal fileer weight ef thepsheriavas goumpesedof d 0Qe ef northern softwood

15516 SGLA SRR PR MUFEESR i Phbin, o, ush.

THé ehreelplies hasteatidched sogether sdcHihat tre lissueesidés pesssed on the
inch and a volunme of 8.0 i on, Cubic M crons (BCM

drygr facgdhe quiRife sHRER? o fer e tspygisasmplger |
MERS gﬁzy.fti%ué Qhﬁet%%ére‘%%f%%ﬁ@h @oﬁft%scdn'?eé‘éiﬁéﬁb e

di
33 microns’in depth using a egree engravi ng
acipyding.to The present diswhadure.g Acsdcond seb pf samples wetd eoated with a
a 75 s.Plore

S50 B Rafh T b o bR W oA H BB e
viﬁﬂo&%ﬁtev@ﬁoﬁﬁﬁeyp to a condition having 0.375 inch

Interference between the gravure rolls and the rubber
backThegtisslie shaels wereg@atetwith ltee phave coapasiionsiusing a

oyreuiiepiagr Jfassrae WEenbas KhEck i ABBEPTnsy p of the
rol(?}af\/@ﬁé pi&Er B BpHlg the abeve earmpositions lto dptresides of the web. The
adjustnent (differential) to neter the above

grevrfElisiwere alectpieally engravedi cheamaRyar coRPeREl's sypplied by
SPEASRY Byt &G 2Doa8N8NKy. The rolls had a line screen of 200 cells per
lineal inch and a volume of 8.0 Billion Cubic Microns (BCM) per square inch of roll
surface. Typical cell dimensions for this roll were 140 microns in width and 33
microns in depth using a 130 degree engraving stylus. The rubber backing offset

applicator rolls were a 75 shore A durometer cast polyurethane supplied by
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| evel of 6.0 weight percent total add-on based on the
wei ght of the tissue (3.0% each side). For sanples
w0 p@anesioni t h additi ve conmpositions nade i n acROT/USI00€046062

A‘r‘ﬁieh%a‘glfaﬁe conp@nwléﬁ {SV%tW%CBﬁélhOWhQ rb&ddsByas setup to a

provi ents o e additive conposition
cdm:htmaloﬂmsgr@pﬁﬁ inich |nhe‘et&rtﬂedoejweewthe\|Fa\Nr¢YQHSWnd the rubber

ki 1B A0 088 it Rge e etiuih thd @R i bagkiog rols
Tlﬁl\%’tsﬁ‘rhlﬂ%é‘dugrﬁﬁ'gaﬁo Mgﬁamqﬂlnt&qmgﬁm af aMpdkdd 150 feet per

hi gan, 5980 copolyner is an

migtute |uemgr@ivywa @Ilme@dcaqwtme@t (differenBb 4o meater enghoie

coﬁ%’gﬁ;ﬁﬁ foaé%tgg%v eé'en%r-gaea tmﬁl r%?@ . ﬁé{a r %sgsfylglded an add-on

lepall ofER0 Waightpderoertstotal @ddnm bam @@m Welg*ﬁ)USTPRENEue (3.0%
106 conprises oleic acid, which is marketed by

eitﬂlbﬁ'ﬂ@}a Corporation, M ddl ebury, Connecticut. The
B?o)r;y ene- E§§g§£€%@ gné;o?c{?r éeq%z}lstomsr W?g% Ea%cc%jva}nﬁe with
thg%igasmttdns?ﬂbsn]{irle&iﬂie milawsitg:tabfb pmglmssibe edmpon&stof the additive
t ow r at 1 '
S 15 e o oA A B £ B esomer
ls%‘mél?ﬁé -oéfint e RBIyasartdm snr‘i 8n BERfend BRE D& copolymer that

lals are taught in 40442 and US application

w89 bbdees from Thel Dfmg@éxerrmgal Qmmggny ebbtidland viMichigans U.S.A.

PABMRGOR " R Pl @%@%&W?ﬁe il splfhfer atso

obtﬁtrfé@qirdfﬁﬂ hes DB Chémiah Cottgnn ¥t@§ﬁeez§k§ryhc acid copolymer
copol ynmer that was al so obt ai ned from he Dow Chemi cal

camh ot aCRDarthernmoplastineelymngs bibalse assa fisnekdng agent.

B e

CoMgimg é\ﬂfdalletﬁmy,e@emotmgt tEhe polymeButpsigrizded asTRBRE" is an
ROS 00 Y d t .
RATTORIELPIaRSIReL pERad DS grfe:'%ﬁ%?%%? 2‘@#5@6@?@4 density

o P%?%@P% 5%% a%%lg% rsﬂrg\{i) E)??;Zn g n%lf‘ﬂow rate of 25 g/10 min.
ate239/10 anch 2L 16 kgnds hmaawre@by AS'EM/D‘BZ% @ndi eé\ygenﬁocontent of

1S e ] YRCEBE Tt SREF THE @ RLghE P Wpa/040442

aﬂd QFS aﬁpliaa%ﬁ 60%968%%%9%@&31 1@320@5)Tféa¢chfdf®Vhlélﬁﬁ§hereby
/10 mn at 1900C and 2.16 |§ rreasured by ASTM

mmmatenlmy rafarenca)in B EPEGRY pAEEINFRY | Bin1280plgstasper is an

BRI i B R v

algbbbaihbd Kb ThetDeN Gk igalASAiMpBAY.3 8IN ITHB @630 dlspersmg agent
conposition in each of the sanples also con

ispoinear pempary oarbaxyiigaeiddynelionslized ﬁ@ﬁa?ﬁaaw%hgh%wdmphobe
cSMBALHE'anQURAGY 2644 BBn 'chafh obtained from Baker-Petrolite Inc., Sugar

Land, Texas, U.S.A. AEROSOL® OT-100 dispersing agent is a dioctyl sodium
sulfosuccinate obtained from Cytec Industries, Inc., of West Paterson, New Jersey,
U.S.A. PRIMACOR™ 5980i copolymer contains 20.5% by weight acrylic acid and
has a melt flow rate of 13.75 g/10 min at 125°C and 2.16 kg as measured by
ASTM D1238. AFFINITY™ EG8200G plastomer has a density of 0.87 g/cc as
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preservative wth the active conposition of 96%cis
1-(3-chloroallyl)-3,5, 7-triaza-1- azoni aadamant ane
W(almboommdef( al so known as Quaternium 15). Di sperBCTS2006/046062
iGESHHd PYTREF VRO YD RINA PRI it ﬂo(mWFate ro@tsl @%'nﬁhn at 190°C and
par ent héses) Di spersing Agent ﬂ:NN
2. 652 oeasuredry A80 MS%GZQBAWﬁ Tl"" L1280G plastomer on the

oBSPA88) AU S8k 3 S B s o

ﬂo%\BFéEé E’RB CORtihrat 19980 arld’18 Rl HRNMAGHR( i) ASTROD1238.
I NITY(tm  EG8200/ AFFINI TY(tm) PL1280 (80/

2
2 O/Emadwtw gpmposition ingagh of iresamplesealso contained ASwiciL™

2R e g B

prééiak Gl ihE @0 CBRUSITON(S! 9595 88TI-(4-Chlorealyl)-3,5.7-riaza- -

aZRAAARTY A ERISR0( 0 KROURES UGBTI 361 10)

PRI MACOR(tn) 598G 10.0 9 AFFI NI TY(tm)
EG8200/ PRI MACOR(tn) 598G (75/25) PRIMACOR(tm 5980 /
Industrene(r) 106 25 O /3. O 10 AFFI NI TY(tn)

Dispersing

I ndustrene(r) 106 40 O /_ 6. O 11 AFFI NI TY(tn) Agent

EOO/ PRI MACCR (75/ 25) PRI | CCR(t rr? 5980 /8}‘;’;7-)

‘ ® 350° 3.0

E@”%PW&EQ%&?%%@%%& (tm 5980 / g,

E mcoagt%wso (90/1 TRy’ 3.02:5
Fl

5980

1040 fﬁPE 200/ PRI tﬁ%so'sgso (60/ 40) >0
PRP MAGTHYIT M) ECBHAESFINITY| ﬁ'daf%"’é% elfrichi® 3506nddkBerd® 1066, 0 15 20120
AFE] NIATRIITYT) ECERBQ AT TERIPMERSEIRER) nnic® 80f Indysiresp® 496 2.0/2.0
PRY MAGERUITYT) ECBDGERMACORT @epait 1667 TRIMACOR'G 598 / Iugtre®@(081 6 25.0/3.0
AFE| NIATA{ITY T ECEIBS PRIBARR RGER(1 0 NRNFBERT 59690/ 10) 10,0
PRb MAGBR(1TYT) ECBRBERMACDRY' 5d5di (78857 | AIMACORT$980i / Industrene® 106 25.0/3.0
EG82 0 QEARMNGEI30/ AR B Ehsoi(66/ad) 2RIMACBR VEYEEIROdusiene® A8 /40.0/6.0
| NJUS tAFRAE(™ BesbBPRIBRCIR™ 5088 (#8/28) SPrANACORI d0¥(it iRdustrene® 106~ 25.0/3.0

EG320Q4#k BMBG/FH%A&%&QQE;OI 22 LERMARBE ML @ 9RO /10.0/6.0

USt /ﬁ Qc m s@ ] AF Q‘““Péét m
40230 g%g’)& 2N ﬂ% C%ggf Mi e N s % E 82040)400’60
P | MA‘C@FFS& Gé@g/ IIRIM 5%‘30%75/’8@’:!’ 23801 Indusirene 25.0/3.0

ECS20 67 PRMCHLTHY A%’@sé?"o' B0 4 (tm) 5980 / %0
| idus FMe(T 568%’6'?'04@306 /5988 <1§’P'a| OSa%P'é'"@ﬁfFTef@é?Ge 25.0/3.0
Potsy - ASHI LECBRYO/ORIMAGPR ™5 t59BOI TN chm‘“ PA§Pi lndugirene®@j 196 10.0/6.0
(uen) AgkINPEYT ESis200/PRIMACOR] 598@@()/4(()0'@!\/'@0& 680i1. 83 54.7 40.0
1Go0 BFIAPY B IRWPRIGACORA'S968i.(60Q0) 4ARINACDR™ 58838 20 50 RV3 400
21 AFFINITY™ EG8200/PRIMACOR™ 5980i (60/40) PRIMACOR™ 5980i / Industrene® 106 40.0/6.0
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3 0.72 1.42 55.5 10.2 626 21.1 50 RV3 4 0.85 2.06 42.8

10.2 322 21.5 50 RV3 5 0.86 1.68 55.2 9.7 490 55.0 50
weRYB) 76784998 1.85 52.4 10.9 296 21.7 50 RV3 7 1r&HUS2046046062

5019453821150R\/3855526749390<75216

- .
ngyle Baricig68 Pbiy/ 5%0@43 %ih 1.fRo 8ROM7 Spindie
306 e, 1 50:R%) Lasghrid_dwdh 510 10¢) 66, (&3 4 50 RV3

1371716 Z. 25 46. 6 10. 0o Z1 dJ_ZFlUJ_J_b/
32.1 10.3 572.21.7 5 1,5 0 50.1.9.9 396
22.3‘%0 Rv3 %898618% %%752 %O‘g <7%21.5 %0 17 RV2
1.57 B.26 49.48 9.9 2486 224140 50103 183%). 89 20 51 1. 1 RV3
12.3 842 215,50 R3,19 0sgd 2402 40 %11 31448 22. 1 rys
50 RV3 20 1065 2.23 42.0 86 178 22. 8-100 RVS 21 1.49
1.87 89.0 18:88 210 %W 2 562-%v3 r cé%?para {9 RV3
reasahs, the.ssol | owiesy sasjt esowere ad®o pS&par eqd: RV3

Sampl@ 1D CQuRosi iy AppLi pd § the,@anpl 817 5o Rvs

Non- | nvent ive Sanpl & Untreated n- | nvent ive

Sanpl®e Prodd@f No. 446148680-Enulfdi fi e83&i | i bhe S0  RV3
obtaiged frgmsNo. 262 E. H.3icomes Neys | nvemnsi vaoo RV3

Sarrplge Al RFL[E%<(r) 4224% Bi ngﬁe{ C!Pd‘@l‘l Sbﬂﬁ anZ%hyI ne ova
a

vinyl™ No. 3 et at e copol yrrer erful si On” obt ai'ned Trom
Ai r PPoduct 4:601 nc. Nén- In@bhtl@é Sanmgfle ELWYAX(r)503175RV3

Bi ndlaﬁ corrpnie@i ngdansset hséh@@&umyl dbbe 4 aget a]tcw RV3
copo mer o I ne om t nour (0]
W ! gt on, qﬁgl aware havi ﬁ{goa g(g&)vi ﬁﬁ\bac {4te % RV3

cont é8t. Thd.16t hyl €85 vi n§6.6 actdat e dOpol ygepb 100  RV3

14 1.01 1.57 321 103 572 217 50 RV3
15 1.53 3.50 50.1 9.9 396 223 50 RV3
16 9.86 4.14 51.2 8.7 <75 21.5 50 RV3
17 1.57 3.26 498 99 436 224 50 RV3
18 0.89 1.51 511 123 342 215 50 RV3
19 0.71 212 400 113 448 221 50 RV3
20 1.63 223 420 8.6 178 220 100 RV3
21 1.49 1.87 39.0 103 210 20.2 50 RV3

For comparative reasons, the following samples were also prepared:

Sample ID Composition Applied to the Sample
Non-Inventive Sample  Untreated
No. 1
Non-inventive Sample  Product No. Y-14868 Emulsified Silicone obtained from
No. 2 G.E. Silicones
Non-Inventive Sample  AIRFLEX® 426 Binder comprising an ethylene vinyl
No. 3 acetate copolymer emulsion obtained from Air

Products, Inc.
Non-Inventive Sample  ELVAX® 3175 Binder comprising an ethylene vinyl

No. 4 acetate copolymer obtained from E.l.DuPont de
Nemours of Wilmington, Delaware having a 28% vinyl
acetate content. The ethylene vinyl acetate copolymer
was combined with UNICID 425, which is a carboxylic
acid-functionalized surfactant with a hydrophobe
comprising an average 32-carbon chain obtained from
Baker-Petrolite, Inc. of Sugarland, Texas.
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was conbined with UNICID 425, which is a carboxylic
acid-functionalized surfactant with a hydrophobe

W@ oopnrsvng an average 32-carbon chai n obt ai neBCT/U81M06/046062

Baker-Petrolite, Inc. of Sugarland, Texas.The
followi ng tests were conducted on the sanples: Tensile
St r eddperfollovdagrtestsi wemmmandreies orethe samples: (avr), and

Mﬁ'@rogﬁ%@l I\‘ﬁegﬁé%léﬁﬁ ﬁgﬁgﬁﬂdﬁi‘;g%@d G-é_gr%etnc Mean

Tehsile Faeay\CcAbshrbed{GMBEAR3 C+/ -1 0C and 50% +/ 2%
relative hu_m'dit%/for a m ni mrum of 4 hours. Zt\ﬁlry
sanpl'&6 gpsile test hat wasPerfrmes l&edstﬁsusssarﬂp'ﬁﬁéha ere

te] i HQE ) F ;
oFREoR 25 CopoC My 804 9% eBBAD DA 7y or 4
hau N "am @-gly samiphed wgrebblhtsnﬂo 3 Mr\nmderﬂtsps i theshaehise direction

a Pennsyl vani a

ffi l
SR Shes-GRRS Betio CHE RSP Esion Mz Sl model JDC

1‘5M ﬂ@uévéll%l@ﬁom-rﬂ%hgl)ﬂbb@ IntAiBeNBS adusMdss g Tfides
frame run with Test Wrks 4 software. The tensile frane

lensted irePhitgdealpliia, Beansyaniadyd.&.Ar om MIS Syst ens

v nndpte Bndtitarlfe e Mg s 1 R6iBhed The tensite
fiah@c®asiam Alllan¢aRT/ Dfratrizerunevish ITesﬂW@xfke mswﬁwam e'ﬂieeténsue
to a strain of 10 i nches per mnuée until the point of

fragippmed the softwarerare available i MBS Systens &qrparat@n a business
h%?gt&ﬁé‘é’s I%%a% dHﬂﬂfﬁh@B%@fﬁ @n édté'l‘) Ane cal cul at ed
ou ["u t oa

uts 1nc gr ahs- orce3
rreasAr:é’dstnp V@saﬂnenfpwccm) in thée @\psaf(ﬂm heeswfreﬁr()e and subjected to

2 of 1 ineshasingte g 66 RRREL Famila tairS *Be §yeds on the
tu%&ﬂa/%tnptl@ ‘Pnc%lﬁiré&fa%@ fGhefibh 6f feBstfm. Cﬂ’hetdé%t.ﬂﬁ%'duﬁp

energ absorption ( EA% at break (grams-force*cnicm 2

theqepakylond  g@nas-faige/sr, maaasufgdtnn@raaméafomedethetne@k

sf‘r%écﬁifs bl e b e QeRGRUATEYE coid 5 pp 3Pl
Idritth of tressarhpRi dand-oiudtiplfing by A00YSP trly S stréteh C@)50(E@@h1$-force
tissue code (nmininmumof five reEI i cates) was tested

thentengile Iﬁ*ﬂﬁ@QYd@bsélfP'ﬂQih ((&d) atfvga .(@@glﬁr&fﬁe ea/gny e%@‘F‘élﬁted by
oG BN RIS BB LSBT of el

failyusgy enddioé shofpetA ekltmgmmstfomé teasoeaxhas thalslopetaf dime stress-

MD) and_.t he rrach ne direct CD). Thi
?'@I%&egﬁ%gz 1%3@'@5?% alt i's :ggeéenélent Io?

test E@\%h QIskﬁé tchB (mTﬁ]ﬁluﬁ@BPfl\féSrédﬁéét ‘égmslté%d% €he machine
shown bel ow. El asti ¢ Mdul us (MiXI mum

dicediiosnt (VP) nad wrogsdmagbineaitgetien (CD). Geome ric means of the tensile
strength and tensile energy absorption (TEA) were calculated as the square root of

the product of the machine direction (MD) and the cross-machine direction (CD).
This yielded an average value that is independent of testing direction. The

samples that were used are shown below.
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Measures of Sheet Stiffness: Elastic Mdulus (Maximum
Sl ope) E(kgf) is the elastic nodulus determned in the
waoleg7etsabe and i s expressed in units of kil ogr p@EUS1006/046062
f orce. Talppl condi ti olned sanpl es W|th a w dthl of 3
ggoaulds piviae '. =, s el MIOCHIUS (Shaviivle
en th L . ] aws) of 4 |nches The jaws nove
I\) f @Qtﬁ reat speed of 25.4 cnmfmn and the
Eﬂiéﬂi@qvlbéulbgkmxﬁlﬁumF&ob@)'aE(kg%CIsl heeslaktit nudduliredei@tmined in the

bet ween stress val ues of 50 rarrs of force and
dpy slete and fpexrressrd menifsseidsil Qﬁﬁm@ fqree. @pph%Ofbfﬁ&'%ed

sgﬁ@‘fn%e@/]ltﬁ %ar\ﬁﬁh 8@% ll‘ﬁ?@egfaré QU Y PRGesild %‘éﬁ éé\ﬁ}g wifh%a gauge

orce ever i's greater. sanple I's
[éroyth {sgsdn betvmesntjawe) of 4inobes. dihejawseaaeve apartgt amyosshead

SRRRRA Bt FHImB 91l 1e.5iohe Bkt S ine fodot SPunRRTR of he data

bb&fsdn S ATEs 6f 56 O &1Ris W Fdtedtantial dOJgt%\mJ Bﬁforce o the least

georretrl ¢ nmean nodul Us or georretrl c nean sl tp
squaresl fiftof theadatetstwiganrsiress valuss af HOQugremice! force md 200 grams

o N e 0 661953 4B Bl Tl o

|e&st 200tdrainsi of fored apienule fiilueé, émaﬂdlﬂgndi pig ¢ epeaté'mysadded until
results of the testin arew%ra hi cal I%§| | Lustrag

the guiti-ply sanoRigicanvithelang g 200,grarps of {grcetménout !fallure The
gggmettﬁé’ ﬁle%ﬁ'm%blhé?ﬂ oRbnidifc He%?l%pé’ Wafs! O §%ed as the square

tri"c mean tensile stren t
r@@tmf Itlee peottat béttmmehmlecdlmaun t(MDe)Iamimegyoa&dme@mm (CD)

o BB L e St 6k, 8, & Fbpencent o

tdiBoshretisnt reated with the silicone conposition.
Furtgher the ratio of geonetric nean nodulus to

georra'm resulisaf theriesling atsr granbicatiyilusy ataceintkigswd through 14.

A idhint By RITRRSLT RS SRR ASGRLEHAo frel fiB<BREGERbsure

irbpravati the yebendthe nisdilensild siaémgth uf the tsbmpﬁetdﬁamdaﬂ&a geometric
vi nyl acetate copolynmer binder. It was nq

mesieipéal eneray abmrbgﬁé&th%ﬁ@@pl%wwta%%{'mﬂyd@p@fsﬂng sheet
shﬁﬁescsal clho‘?@aeﬁs%"f‘lttsqhg" rﬂeta{é% f’é?ﬁ?l LAt ﬁ%’@%ﬁ’ﬁbl@t%éged with the

I'n relation he sanple treate
smlcbhe t:bmp@tshydne rF&urthenyﬂheavatm af geomptic/mean maodalddito genmetric

%§§ge cggt'\g@a s Q@gfg%d@}q %aﬂ@&é 88 Ubdpg(‘tg)&\égpgge according to
tﬁ'—é‘ Bréé%"n@ QiskRBUROERANRES sRhildrithabadtRlitiiestin @ahishrisohNo the sample

ditive conpositions of the present disclosure were
treqtﬂd/witb e ethyléns wevlcaﬂat@t@ copplymeeyPineet. hig \Asa@mt@ed however,

o558 S o P SSRGS AP RABI Sy £ e

cbhfpogitidseWere much better in relation to the sample treated with the ethylene

vinyl acetate copolymer.

In addition to the results shown in the figures, subjective softness testing
was also performed on the samples. The perceived softness of the samples
treated with the additive compositions of the present disclosure were equivalent to

the perceived softness of the sample treated with the silicone composition.
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di scl osure were printed onto an uncreped through-air
dried (UCTAD) base web according to a pattern and

W@ e@peas4hy om a creping drum The additive conpPST/UBING/046062
was used to adhere the base web to the drum The
sanpl es were then tested EXAMBHDZ ed to an uncreped

or | niPEiEkialbls Ge0R8 clfibdsibhnPies LegtiEl 65 P
diselozre!vere pﬁdteﬁftﬁrﬁd@mamcrépe¢d1rbagl$-a\ivabldd1@l0m5) base web

subjected to a simlar print crepe proces usna%
a@@cpfginrtgqf@ J patenangd aieped S RrsePiNAEHUM Y ddi Y,ﬁﬁﬁmp%Itlon

\A)é%r ISE ‘rlon HOMLRESE HBH Y M ah[rﬂd"l*h%dsa*ﬁ?ﬁ‘l@sWé%‘fﬁéw tested and

process simlar rocess shown in
cémparet tonme ubampekiethtodgﬂ%lad bed; basw@%abflvashmhsu Bjgcted to a

P3R! SrEPCCRISB RS ING THECHYE ST NG 13 B IPa yBpo fhrough-

afri dPRUSDIXRIWED B W REEIERH 'O a0 RAr bANITEP @fprédéé%hﬁeflng an
Both outer |ayers of the basesheet contai ned 1009

etinfarteevinylsagfetaiemopolymner (NansinveniverGastple bipe2).

of o P TmsR tfSthsgh PR e weB IR )P F et smiar

td theproeess bkown imFig. 2 Thige bhdeshertthat d basis weighitafaddut 50
about 5.0 kilograns (kg)/nmetric ton (Mon) of dr

gsmpYlors specliisallyniefasesheehiyen masisn orpmmé(qd)fy ik darnish
A SRy AL (R oo
Bbtty euter tayweps bEthe dxasheaboonthinetel G0% aiortheb‘esoﬁmmkraﬁ pulp.
OBealsr Biter contained sty Eliodsam B0, RETRG'GR (RS OF ary fiber
of & @%bbﬁ&i‘?lgoi g%dgbﬂ@TQ%’lbogffrdhﬁ’ He'i‘@ul@s Sl%t)VW{% dﬁhéf buter

pul p. Thefl in this |layer were also treated

layevsoktgmaobab@ﬁ 50 &ilegra(ms (kgmlmrac tbdviips) of dafflbﬂrsaf a dry and

wBF e Rdindaen? TP BERRE6 Baol” hlaldbie iRl e s d8edpgrated,

lo@@&ﬁi mI\J\anhgl;tuﬁt m@raemre nU 18.4.). &achhef thbertemageisabngrised
avure prin where the additive conposjtjon

ahﬂ@t 1% 0f dloe gﬂald‘lhewéwqhtf%fdbe sheehel ke eanter @v&rswa'@h&pmpnsed
I 0

o558 A B SR ngSHBEE R SAFIET 100% b weio

of norterpatdfivooddgaft ipplm; The fibgrs 1B thisdagemv@@ aleo $repéed with 3.75

o FEESAOTTI WIS BREoreHRe rooul (i ng surface area

CoVeyagsudasnphiy é?"thﬁﬂia%b%&ﬁ%erjéhcﬁeﬁ @%B}ec’!@ftd ) Eﬂnt creping

pressed agal nst and doctored off a rotating

pramess nd hetwing ieeapting @nqrmsatlsj genexally dh@@ratedam Eigo §t The sheet

waR i 19,3 e rartifadndSiereThe 38dyg ceripsiidty W printed onto

thehsurfaRLdftthe ShBed. rmhérsmedf mb@ieemsqﬁmmi ugmglmﬁe@t
rol'ls of single-ply paper towelin conventi on

rofegnavpre preting. nf ke she &\M@%@flnﬂeﬁdmghaé) P2Qdipmeter * 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 sheet was then pressed against and doctored off a
rotating drum, causing the sheet temperature to range from about 180°F to 390°F ,
such as from about 200°F to 250°F. Finally the sheet was wound into a roll.
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basi s wei ght of approximtely 55.8 gsm As descri bed
above, for conparative purposes, one sanple was
waodnyees4esl to a simlar print creping process BIST/Ug2006/046062
Al RFLEX(r) 426 binder obtained fromAir Products,
Thereaften e vesultngh eyt araped sheetrrassenyertasintg rells of Smgle ply

e arigfino BraChaTF<RE! RapRRLY FhefoRAEAOMLcAREE B ary
bég}SWqu}ﬂldffa@Em’)ﬁmsmﬁﬁﬁ gem. | isted in the follow ng

tables. In the tables, AFFIN TY(t EG200 pl astoner .
con~p+\$ desCrited AReYa 3pRRRP AR DUTTIGASENENG SATHYS MRS Sublected

5 to%’ﬁ rmt% rﬁg gm % @IR@Q@? qg%g&%%%ﬁ%%d from

Aic cﬁ?rpdm&eslnanobd\l&rdowoi Eenmwvama edIBbhpsEeH2G iswflexible, non-
obt ai ned fr Conpany. Sanpl e Pol yner

crppgiiking H%IVR@VW'V'P)\%E?C&Ea Fr?%"é"?@ﬁ't heses) Bps per si %g
AgenThé\gﬁﬂftlvé% ds%n%@thé’ﬁﬁéﬂ@'g lied to &S 38BN IdiEIBs are
IM 5980 1 (60/4 QSPRI MAC(P 980 | ndust rene(r)

Ins1@@lmmeo‘ollowm@ tablesNIIm e tgb MsﬁﬂNbﬁ( ORyplasiguier

10 oggfirs b iIERPTE AEIEHo et Bhy B8l el o)

PRRINBOHRI 58881 (Compris@s GinAsthyIbha@ ¥crytlc acid copolymer.
EG3200/ PRI MACOR( t IT) 59080 4 (6Q/4 RI MACOR 5980i

INEY B T REINFR 1 08 copniriags qﬂacplte;ccqx%d P %I;ﬁ egoq:qragorb@pts V\;ere obtained
d
ff%‘haﬁ%f E%V GRRIGTYRBAY § 5 7 368 217 B0 ma’2 1. 01

.57 32.1 10.3 572 21.7 50 Rv3 3 0.71 2.12 40.0 11.3

SQ%MCI L(t m ZOOPO@%,I m cr ob| al , vvhi ch is a pr eservat i V§spersing

h the agt e iceuigadsdet) on of 96% CiDBspersing Agent Agent

1- (3-chl or oaI lyl)-3,5,7- tr| aza- 1- azoni aadamant anechl @genc. (wt.%)
] &l 3888 1D) obt ai ned from The Dow

A'.. 2 nA Q = -
C'?e."%.@g Conpany was al so pr es eRfacBre8EE: Afatffe 106 400760

add AFFINITY P %SZOO/PRIMACORTM 5980i
2 (60/40) PRIMACOR 5980i™ / Industrene® 106 40.0 /6.0
AFFINITY™ EG8200/PRIMACOR™ 5980
3 (60/40) PRIMACOR 5980i™ 40.0
AFFINITY™ EG8200/PRIMACOR™  5980i
4 (60/40) PRIMACOR 5980i™ 40.0
15
Polymer
Sample No  Particle Poly- Solids pH Viscosity Temp RPM Spindle
size (um) dispersity (wt.%) (cp) (oC)
1 "1.60 1.58 411 87 368 217 50 RV3
2 1.01 1.57 321 103 572 21.7 50 RV3
3 0.71 2.12 400 11.3 448 221 50 RV3
4 1.63 2.23 420 86 178 22.0 100 RV3

DOWICIL™ 200 antimicrobial, which is a preservative with the active
composition of 96% cis 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane
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The sanpl es were subjected to the tests described in

Exanple 1. In addition, the follow ng test was al so
wa@oodocgsesl on the sanples. Wet/Dry Tensil e TesPCT/¥s$1006/046062

the cross machine direction) The dry tensile test is
chidade(aisodthdwn as Quaterniymyii) lobidieed oge Thedipw Chepigal

b ' bei ' : X ile..

Coftpabfvia A preli Sabh el adliys EoMbngiRheRcepr
t hathé banfpreiolvere YEjected!td @tk Rist®Heseribersini Bample 1. In
Specifically, in order to wet the sanple, a 3"x 5"

additien, thadoliawing fesiiwas asswonfueiedonibieciimRigswat er at a
wé@@%ﬁ&fﬂé ¢e8f ("/quﬁtl‘?eccro-gg‘?nl %ijﬁé glrggﬁﬂged to the tray

) tch-Brite"
genEnabdnptensids testds dbstritpddadExasnpledn wii(l:n?th;(gaurgle Igngth (span
di [ of 2.5'x 4'. A pi. f Ki t .

betlisEPIRIARPENg SnanSg et taRiECriah §esiEcar i sne same

maffeess 8 &tggndglﬁdaxcérbﬁthﬁﬁﬁi@ sHmplaBevére wistest beomneltdstifte

scrubbi ng . The scrubbi ng and”i s then_ placed into
Speciticalky: sy ordier Fo wieb theapamplena I'561 tgyyas fillesl wilk distilled or

: ' ' t d el j i
Bl APhPal etk lerss LBy B EgeRto o ray o an
approginiate oprngn debdli. conforns to TAPPI T205. The

scrubbing pad is renoved fromthe water bath and.

t apheM [PepiehPritar genarahpurpgre goutbingpad dnte @H 19 ¢ h

: et Lo 4180, Dan. f ji j t ;
dimHRIONE!drF0PT A DR THAN R ok RS Do s placed
alosgmpeafithe dhedgepodbiionpad Thatrwskingapeds wisbdrig hpkbithies

hE ad indpl ace for approximtely one second. The sanple
SCTHRPPEAR% medi atel y put into the tensile tester and
t estigsl scri®bfi] sad &f thehMtadRe ihed thel WaRK Wathstheaapéd end facing

ratio, the wet tensile strength value was divided b
up.t e gag regiaing i ihervwaigt Bt glhiites uniibtesting i §om%te¢}e¥fhe

| o i . ' P
sarfibf b o b §RinckBlatkrnPer A BBo iPrI T205. The

scrgbbingtpadcis removeée fivinh theawdtdrhatiyandeapped lightly thedeatimes on a
ener gy absorbed of the tissue sanples wthou

screpp AEEoGiatad with s wetting Rateelhe g¢ E&P%!Saé‘?_{?&et"gy placed
on ﬁﬂebgﬁ’rﬁgkﬁz%rtﬁﬁeﬁérmé Yidthlor RS sahpRs ﬁ’%@rééﬁﬁ’oﬂH{dté‘EeHé‘?. The

the additive conpositions did not create
scrabieiay paldds ieldyingplabé &orsap proxionabely ioersecondh d reasarhple is then

imr{gé %{ngﬁm I@S@ﬁt@%ﬂﬂﬁ%{f& %ﬁcgégﬁ%fgt a: iessue webs were

MRdEp gaIRalaA the ReFaRHcRSild StréRGhRBAE She Wet taRsileréteshdth value
Fi 3. In order to’ adhere the tissue web to a creping

wag d%ﬁ@aﬂeby ihe dry tensilepsergibo@iutent conprised a Yankee
dr Yfhe reas%‘ijfstdb\fﬁnga RO flubt 3R iHEHSS. 15-19. As shown in the figures,

the additive compositions improved the geometric mean tensile and the geometric

mean total energy absorbed of the tissue samples without significantly impacting
sheet stiffness relative to the untreated sample. It was also observed during the
testing that the additive compositions did not create sheet blocking problems in
comparison to the samples treated with the ethylene vinyl acetate copolymer.
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according to the present disclosure were sprayed onto

the dryer prior to contacting the dryer wiwth the web.
wab@7s28¥pd es were then subjected to various  PCT/US2006/046062

standardi zed tests. For purposes of conpari son,

sanpl es were al so produc%ﬁ@-@_a st andard

P e G SRR Fiord b So TR e ¥ tnp process

|llu§t‘?§te§@ﬁ‘F|§ &3 SRIRE fd BeRkerenth&xXiesné ablioandrepinglb@rface, which
| ow ng” process was used to produce the san‘gl es.
#l

in thm embpdimerscopmiises oY ankee anesrddiivaeaprrsilipps made

oo 2hy ARG oo 8P il G p gt

theldrger witheh&@K. piiepsavaplesatenedtien subjested tauvarkus standardized
transferred to a dunp chest and subsequently dil uted
test approxi mately 3% consi stency. (Note: Refining

fi byt F%%%e%ﬁxbe&%{)hﬁsclb\ﬁé%a%%ﬁés Weeé aidhdiduged using a standard

pot ent pul p was diluted to about
PVQ)}H/KMMENEmepeaadkapgmped to a machi ne chest, such

th h hest t
e elHRan 2 Bl S B R o AoefpU 5l i B hcoraing
to tﬁ@fédfﬁ’é’t’egté BBSE& DM iR Estdrhplasd @ 2 haherioRowisiyprogéds was used
layer in a 3-layer tissue structure. Two kil ograns

to proRErE (g s&mP®S. avai | abl e from Hercul es, | ncor por at ed,

ity B P 5185 BB BEE Mo (ASWRT R iped
a pmﬂﬁ a‘nd?@l%lnféw&(drfbr 68 Imhlﬁtesaatai% a:lohelstafrmy\ atMRERSYrees F.
porat 0

Thebahadiew K A otRiAcE ot § Tiniiest RENJBNBoNp e dnp shest and
su@%}edg%ﬂﬁ& dﬁ@te@‘ td oﬁﬁﬂ‘a@élg 39 E!BhﬁgtetnB? (INBtB iFléﬂh'ir)g fibrillates

hea x. Fort oun S air-dried Aracruz
fibdi€Ho uacreasathqm tmnmag amwnak) diteeng Mﬁv\émmlmwasmgteéi to

o RS T e St BRSRBE o ot ctine

chébttohefined 26 dridds W@@m 61 IRSWIK at aBa3d: @2y .8%sconsistency. The
Fahrenheit. The E was then transferred to a

abenmpoitmead filb@rs nga@sléd@@ﬂtasyﬁha|lmﬂﬁfécﬂ|’et”@ﬂ'al%/@f ipg3-layer tissue
Str@‘?‘gr stency Next, the EHWK pulp slurry was dil uted,
ded into two equal anounts, and punped at about 1%

conFietidiogyars KY MENESeE806 tavaitaislei from derstles, kwolporated,
t hat each nmachi ne chest contai ned 20

lociSeL N AEInGHoR, Doy 81 fer F1aias SR BLugag bey and two
ottt oy pbeeng o) M e
Cotparatien.s tacataduiinelrenton, New Jersey, U.S.A., was added andyallowed to
mix with the pulp fibers for at least 10 minutes before pumping the pulp slurry
through the headbox.

Forty pounds of 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 disintegrated for 30 minutes at about 4% consistency at
120 degrees Fahrenheit. The EHWK pulp was then transferred to a dump chest

and subsequently diluted to about 2% consistency.

39



10

15

20

25

30

Two kil ogranms KYMENE(r) 6500 per netric ton of wood

fi ber was added and allowed to mx with the hardwood
w@oéop/ofs4bers for at [east 10 mi nutes before puPQI/Dg2006@46062

pul p slurry through the headbox. The pulp fibers from

al | Nexty tres E’alWﬁ(rpelp:blewsmasediwtgd.mﬁeideddnbrtwomwzbamcamts

andipfifipre Bt abott S STattienoni o Sepait arhig S, spon that
eadmﬁnabﬁm@kmést BoftafRIdE2@ pSuhdy 6f &ieldiibs BHWK. Med pule-slurry was
i bers were dep 03|ted and on a formng fabric.

suwgaenthadlllﬂed%@@@htW% @ﬁw&t@ngy Vaedvwe Relp fibers
reppre“?‘\tttf?éaﬁlwéut]e(h%%(&?)?@%% S 118850 LRAGST ﬁgfd to a

Se\/\'ﬂlve kﬁdgraﬂie Ky E@Gﬁﬂdﬁmr rnetritstbarof evbdddfitser Yeaskadded and
ryer throu ip vi ess oll. The
alloaiciosbreyt s hitad wile BbSi it lgrst 10 daButes before
( | ency or PPRC) was
purﬂ%ﬂpéﬁ;@?&ﬂﬁ’%lﬁﬁfﬂﬁf‘ou ethaeq]%ggﬁégt adhered to the Yankee
dr yEhe gulp fikerafroavakk firee macting shegiplward pumperkbtadihgdreadbox

at ordS8pr it Aberh e SRUineDs HEMEAREhBhIR SRR Bpe sent
thralgt s8sargfe MahIVUBYH tid REAUB XS \rbltd dR82apsred 26888/ stratture.

an additive conp03|t|on accaording to the present
Thejflb@nso@@needems@eﬂm 1y eforanipg skric. Riaéerova subsgquently

m Her cul es, Incorporated, located in
rerr@ﬁé%bﬁp\/&lﬂ

| aware, U.S. A One batch of the typi cal
ad h'El$e wet phedtagboaim G-Ize%:wnsm‘tenu;a Wmttahsfetreﬁdo raepress felt or

el et Yo b ks SR Bt Slod TES bR (bR Gnitod o
YAl M I 10 AT e et
afterdhp q»sesswa solhoipdpdsinpressutehiell moasistenayi ardPRB Gy wvas

I t % % ,.Th h
ARG, dDBureOu aHEPBaRdpe ARk g e B R

adHé%ﬁ/er@K%ea&élhé@rtoQHéi dihertsiiefage ei8ipray BbaaR. sithtbedtusdémeath
bl ade subsequently scraped the tissue sheet and snall

theafankeesiryer snrayed eiiaer Ay adhesive Pavkag®avhiel & a miKaire of

Pl e R ERERIRE e ROEhE b B ol Bcoraine

to thé peesenieiistiddire ohtohendryansurfdder dReagsdl I2008Kbistdvailable from

B o T T S

e

forrapp(CHRF hypidajly &Dﬁ&stadwe&&gallldnsl afedatel,i 5000nls ahp 1686 solids

polyvmﬁ a?coq%l tsoﬁl?lgﬂ ?g o(afs’at ‘F£5% solids KYMENE® solution, and 20mL

of a 7.5% solids Rezosol 2008M solution.

The additive compositions according to the present disclosure varied in
solids content from 2.5% to 10%.

The sheet was dried to about 95% consistency as it traveled on the Yankee
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. Two rolls
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The additive conpositions of the present disclosure
that were applied to the sanples and tested in this
wezaTphsare as foll ows: Sanpl e Pol yner Di sperBCTYS2006/046062
Agent Dispersing Agent % No. (w. ratios in
ofthe endeebissuconae themredbuisd bhdqalié&ﬁbg&tﬁ?éf solthat both creped

G200/ PRIMACOR( 1 M) 59801 2.5 ( 60/ 40) PRIMACCR(t
S"g%me“? on r‘i%@t‘?si‘??e?ﬂ?‘el%él)’éﬁiﬂ-@%}reﬁ. colpn)iegl evni rg on the

O%Q 4§Bg%$hF[p¢P?%Q§&§%%B%E%M%ﬂ m 5 %men slit on the

edges/ oG sieRtMICTRth of apP@Rimdtelyn8lodnclesand fdded.40is8ue samples

6. 0 AFEL NI TY(t 200/ PRI MACOR(tm) 5980 ( 60/ 40)
W@ﬁl%&é&’?ﬁ)é%‘gg%?%o 0 AFFI NI TY(tm

EG320d BRiitfE ebiipokitioR8 oF t Ke@@hﬂ@%cBBbM“@@RWéﬁéa lied to the

5980 / Industrene(r) 106 Hé%po 0 Pol ynmer Sanpl gp
sapaples @nd tegted-in Hys iexempie aresas)@llpwsrerrp RPM Spi ndl e

size (urn) dispersity (wt.% (cp) (oC) 1 1.01 1.57

32.1 10.3 572 21.7 50 RV3 2 0.71 2.12 40.0 11.3 448

22.1 50 RV3 3 1.01 1.57 32.1 10.3 572 21.7 50 RV3 4

P71 2.12 407"FL 3 448 22.1 50 R‘e@fssg’igem 1.57 oo oent o s

whi chFthETYHEp&Q@@W@DN@OBW th the active con‘posn tion of 25
96% ci s (60/40) PRIMACOR™ 5980i / Industrene® 106 40.0/6.0

1- ( 3aeANio™eabbyHRMABOR™M Fosdi I | aza- 1- azoni aadanant ane 2.5
ehl ori de(al sqedugown as Quat emiumtBrMepsoobt ai ned from The

Dow Qﬁmﬁm@b&m@mm% al so present in each of the 5
addi tive conpgspyfions. 8@%9%01/?% &eRE 6Nt 400/6.0

sol i Q&MNTM%&AM/ARMCBW dsfa gﬂwer ent additive . 5
conposi tions ( va ie Va F¥M/Q%RM5§8 sol i ds content LN
solution al so v ¥ TLhe a unt 6f 80l i ds |ncorporatédD

i nt OAEFWéngggo%WAC%r *Mstance, at 2.5% sol ution 10
Solids, it i<%%8imated t hatPRIMAGRR a%%f'“@%’%ﬁ)‘% t 40.0/6.0

about 60 kg/ Ml solids isincorporatea into tne tissue

A . : rpol !
about 70 kE?'Kmerto about 130 kg/ Ml solids is

i n@nmb@N@t Edrticlat o Phig- t | Selide wel. MiscdsdPo Jeinpit RPN  Spindle
solids, i tsnée%uﬂrﬁ_ﬂdh%hﬁ? tag fromabgyut 14Qckg/ MM to

abhout 260
1 71.01 1.57 321 10.3 572 21.7 50 RV3
2 0.71 212 400 11.3 448 221 50 RV3
3 1.01 1.57 321 10.3 572 21.7 50 RV3
4 0.71 212 400 11.3 448 221 50 RV3
5 1.01 1.57 32.1 10.3 572 21.7 50 RV3

DOWICIL™ 200 antimicrobial, which is a preservative with the active
composition of 96% cis 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane
chloride(also known as Quaternium-15) obtained from The Dow Chemical
Company, was also present in each of the additive compositions.

As shown above, the percent solids in solution for the different additive
compositions was varied. Varying the solids content in solution also varies the
amount of solids incorporated into the base web. For instance, at 2.5% solution

solids, it is estimated that from about 35 kg/MT to about 60 kg/MT solids is
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solids is incorporated into the tissue web. The

results of this exanple are illustrated in Figs.
wQ@000247848¢ shown in Fig. 20, for instance, thePCT/Us2006/046062

geonetric nean tensile strength of the sanpl es

INCARROFRIN Lot e tirsUp Meabe it @%@lt&m wligsy & nge%tafletedtthahfmm
abq T RIMT NS ASEHET SdiB8 i PebipctateetinfPMARsuBmo. A
10%(%)_]11‘[!@& systidspit is estnﬁail;edttbawromwcm} 1?59«&#[%&*(10 e}bmut 260 kg/MT
I Ifiron to,t L he pr rt t ,
SO@@d%'QS’P"R‘Pf@ %g'ﬁiﬂ g% W@R’é@ g plhgfogr aph:d.saggr =
' nSTﬁé‘ofe%Lht‘s‘%ff?ﬁlé'é&Qrﬂ ﬁlust?étéd 13% $.28028NhZsHdwn in

four e sanpl es ovvn at I mes
Fugrragnfofr instanes .the gepmettn@ mean temsily stranpthethe samples made

h of t inventive,sa
acdhgdh B pischl iRt Ware piptEoERtne foflipfisssdnole
tredted $ﬁimh@ d¥dweRtiomdl bonidihg Rateriss. SiritatrestieWesd also obtained
Sanpl e . 5. As shown, the additive conposition of

for thﬁag(ﬁ@f@gﬁlﬂméﬁ@é‘l’@b@ﬂ@%é’f%@rb@ form a di scont i nuous
1M ong chrf f?)ete?fi'ﬁé grrﬂeegl‘?{pegﬁé% c%f' the lé% Wié Bffive %eﬂﬁ?les

greater e so e  anoun
welfd algv photaygrapied. TResimstarge @‘errm@l wd't’lgst ZaA 25B, 25C and 25D,

fouppf AR E aEHOWRAAOPI BET Bagngicedh. 41 B?}G%&Jaﬁ% 25A
repF@sérsteaS ‘g rﬁﬁﬁtdf% ﬁ&n-ﬁﬁlﬁénﬁ@@%aﬁﬁi@' | bBB% %\%Iﬁﬂogﬂéph of

can be seen i n t hot ogra
SamplmNaﬂ 1!6% 26C.s iagphatogiags, of AssoplefNe.Hy amid'r'lg 1) ls a

o SBBRPIT SHRORRL 1 8B LA phABgbHER A B

dis¢iBSuregeBnd 8 tafora® dicohtasotd im alsithe 20Maeé of fite tissue web.
t hi ckness of the web, such as | ess than about 15% of

Furihss, the aratershesotuliengstids.dhe igreater desamesnt abdnt fasmation.
t
il et A5 PEIE okt GBI i on e
surfdogroffthe issuamebnt of strength to the tissue web.
F her, b the fil t
W”L%f%&u EBits 2oL 8 Groledianh 6f lecomss Soatidh shifagare sample
iIIus’%FQ@ﬁH "’E‘H‘D?%ts‘?ﬂ)w AQ%éh'b%%e‘érn lﬁC{HéEﬂw nrlagﬁ‘eé%n at 10%

resu e obtal ned without also a su

solutray szisle mmsé of ﬂfermnvﬁ composities uemaits emthensurfang ofdhe
subst,ant i decr e in.the rceived s n

tissE ATt o Dl R AR E R BT RH A ERe R BRI B an

ambiinNtEBss BraMEYo RS 59% of thePiibkpgss bPER WEbOSEEHES lesskthbh about
in the art, without departing fromthe s irit and

15% @b fee thickressif saewebi Auehas sthﬁnc':lbqu& #opkthe thickness of

theg\zécﬁl cularly set forth in the appended clains. In
addi'tion, it should be understood that aspects of the

varlhahis manner, it is believed that the additive composition provides a
significant amount of strength to the tissue web. Further, because the film is
discontinuous, the wicking properties of the web are not substantially adversely
affected. Of particular advantage, these results are obtained without also a
substantial increase in stiffness of the tissue web and without a substantial

decrease in the perceived softness.
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enbodi nents nmay be interchanged both in whole or in

part. Furthernore, those of ordinary skill in the art
woRbd7/02qpe eci ate that the foregoing descri pti OPCT/ESIN6/046062
way of exanple only, and is not intended to limt the

i nvEmeseoand othienmadifications anisecariationa in thepeaseatiinvention may

| ai,.ns. i 1M . ' .
ve BrtPRa Phahse of Selfisty i ifc ol wihtlyn asitng R fle spirt
and s6SpEEof PR Prasertdnvertion, Wkidh isfmerte ;beﬁﬂ_@ltllaﬁ?q set fprtheindthe

an additive conposition present on or in the tjss

appastsiedialaimss dn@adgitions ifiwiuld ba upeRmtPed ﬂ@t&SRSﬁtqufglﬂe% yarious
emB B SR By S B ROUASKA i pBFL F ApARIE ose o

ord?H?y mf(ll! in treagiwill bppreaitite thatethe doregwing dm%arh»ﬁpn isbg way of
ilmform ng conposition. . 3, tissue pr ct as . .
xagRpIF D Ao RO TSR i s IVBRKT FafifieysFSegbed in such

ap i§&§enan al pha-ol efin interpolyner of ethylene and

at | east one conononer selected fromthe group
consisting of a C4 to C20 linear, branched or cyclic
di ene, vinyl acetate, and a conpound represented by
the formula H2C=CHR, wherein Ris a G to C2o0 linear,
branched or cyclic al kyl group or a Cto C20 aryl
group, or the al pha-olefin polyner conprises a
copol ymer of propylene with at | east one conononer
selected fromthe group consisting of ethylene, a Cto
C20 linear, branched or cyclic diene, and a conpound
represented by the fornmula HRC=CHR, wherein Ris a C
to C2olinear, branched or cyclic alkyl group or a C6
to Coaryl group. 4. A tissue product as defined in
claim1, 2 or 3, wherein the additive conposition
further conprises a dispersing agent. 5. A tissue
product as defined in claim4, wherein the dispersing
agent conprises a carboxylic acid, a salt of a
carboxylic acid, a carboxylic acid ester, or a salt of
a carboxylic acid ester. 6. A tissue product as
defined in claim4, wherein the dispersing agent
conprises a fatty acid. 7. A tissue product as defined
in claim4, wherein the dispersing agent conprises the
et hyl ene-carboxylic acid copolyner. 8. A tissue
product as defined in claiml1, 2, 3, 4, 5 6 or 7,
wherein the
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ol efin polyner conprises an al pha-olefin interpolyner
of ethylene and a conononer conprising propyl ene,
wa2dmanesyey 3- net hyl - 1- but ene, 4-net hyl - 1- pent POEUS2006/046062
-=.§Qﬂ£1ﬂ§@£ntene 1- heptene 1- hexene, 1-octene,
1- dodecene." iisse i ~product as defined
in clai m A wet,ordry Bssie prod't’xpt obrepesingt he ol efin

pol ynmer conprises t f, et hyl
Ckone, oS BE PSP BacrnEREE R PE] @ ory buk
0%@5&@&;@ gy boxylic acid and an ethyl eneacrylic

acid copolyner. 10. A tissue product as defined in any
of the preteduilyeconmpasitionwesent emer iddiettissee web, the additive

5 oG REBATbA AR £S5 bl PolAok 37U BelcBedByto ace
cdpcﬂﬁﬂ@r Rrofiteiregshetedbf.ned in claim9, wherein the
weight rati o between the alefin and the ethy| ene

acry2i c abitigsueperduatasidaiged in e@mab sierentberadditiveut

d f th
o fipggiiph Sonforises Hfrfafid cdfipbgliond (0 0y OF LM s
::orrbB ned )gntrs?gé l’nﬁoc:udt rasfddﬁaeg imclaim ‘fj or Zgwgeregm theeolefin
i ssue we is r t
pelyanes cerMises an alpha-o ?%B@?Hgﬁﬂ@?ia& ' 'Qfge %%aﬁggﬁy%S?SHe
ofignbiiel ShlecieRin i€ driufbonaBii 68 B TRlinbaE branched or
cyictic dmgr emyl Bbetaielcbrtd a@omquodlrepmem@ by they tsimaita H.C=CHR,
rint on
wRkaTh s 08 16, et feaenad oR v pic el GioBP 1% G B oo arv

gﬁj’u%p 69&@ él%ha%ﬂ@l‘m ﬁﬁ&hﬁ&ﬂ c@fnpiri%@s %%ﬁdlﬁﬂeﬁ@ffm@‘plylén@ﬂmth at

tissue product "as defined in an
lepsboe@ mgmom%elemt@ﬂ &om m@r@uefqons%ng@éethy@ea a Cqto Coo

al I t %

el chiEobB gt PR B b AT aiteRitio i epliseyfd BYIE formula
HyOLCeIR) wmem Rfis a ¢ @zor‘mbhr ibrdeehaf of eydictdiian giol®or a Cq to
g/ 10 mn at 1900C and 2.16 kg according to ASTM test

10 Cpnargbgrou®. A tissue product as defl ned |n any of the
precgdinga °t|s§bg‘31 wraes'dbfﬁ'n% Fdfn'nrﬂ é‘l%?ﬂ fhe additive

vol une average particle size o roma .1 mcron

compebitioh fortherccampriges adisperdieg agentacor por at ed into
the tissu pro uct as defi

of tRe pr ggﬁpﬁd)rgq}%q%@tssl g%gpépﬁ aim 4, wherein tﬂe dlsperSIryg agent

comprises a carboxylic acid, a salt of a carboxylic a0|d, a carboxylic acid ester, or a

salt of a carboxylic acid ester.

6. A tissue product as defined in claim 4, wherein the dispersing agent
comprises a fatty acid.

7. A tissue product as defined in claim 4, wherein the dispersing agent
comprises the ethylene-carboxylic acid copolymer.

8. A tissue product as defined in claim 1, 2, 3, 4, 5, 6 or 7, wherein the
olefin polymer comprises an alpha-olefin interpolymer of ethylene and a
comonomer comprising propylene, 1-butene, 3-methyl-1-butene, 4-methyl-1-
pentene, 3-methyl-1-pentene, 1-heptene, 1-hexene, 1-octene, 1-decene, or 1-

5 dodecene.
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the tissue web contains pulp fibers in an anount of at
| east about 50% by weight. 20. A process for producing
W@ 2607838489 pr oduct conprising: form ng an agqueoRST/US2006/046062

suspegpsi o %ﬂéﬁﬁ"@%ﬁ?&o%ct LORhhO& s cBAT bshngb@é kﬁg 91 Wherejn the

fibers;formng e aqueous suspension’of 'Ti

alefis pelymedy;cotnpyiseg drhinterpblyreerdf @tin/lene gnd @ndilierid, idswherein
Bri %r Jo fornmn tg{e agueous, suspensi on, of fibers, to
thraddifiyesRMRRRTRMIHIRr spmirises @ Groewyliciaciq apean ethylene-

ddrpiRUecin@Bpafnfgidi tive conposition, the additive
conposition conprising a non-fibrous ol efin polyner,

an etWyl erfelissue piasiunt asldefiped many obthenpretediag claims, wherein

h di. ' t. . A :
thE IR Rlye st STRRENETROR e dspte Webatmvamrahom
disouappl%ad about20% Wh@ghtpri or to formng an aqueous
suspensi on of fibers. 2Z2. A process as defined in

cl ai th120, Awtissus pradyest agidefingd incdaipo 9i wherein $he weight ratio

SHABLER Y BRI Ep E R SL BIEE o Bout 11

tosboatbdried wi t h t he aqueous suspension of fibers

prior,, to formng the tissue web. 24. A process as . _
defi ied i i BSSHEPREUChag deBredin any offherrseaeding claims, wherein
P SRR 8 EAR IR e bl o PYEF ko Rfing the

tissupmieb. ng an i nterpol ymer of ethylene and an al kene,

DS RO BBl Rk B R bR e wnoren
th@aBgitive Idotpiidn Was EIRIR/ dpphedits AP Iane Bhe%oé)é:slg }éht% tissue

the fornmed tissue web in an anmount from about
wWelbut 20% after the tissue web is dried. 26. A process

as dgf,i ned, j. | ai 2, 23 4 pr 25 wherein
The tisoue i EodbEbandatied My s Rk e SRS
coasitioni was sraaedl drashintet bhd theliissde web. process as
deflﬂgd in claim?20 through 25 or 26, wherein the

pol yrter cénEUeRIOAHC #edafind invdaigbiposheredn thealissue web has
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the olefin has a melt index of less than 1,000 g/10 min at 190°C and 2.16 kg
according to ASTM test D1238.

18.  Atissue product as defined in any of the preceding claims, wherein
the olefin polymer has a volume average particle size of from about 0.1 micron to
about 5 microns prior to being incorporated into the tissue web.

19.  Atissue product as defined in any of the preceding claims, wherein
the tissue web contains pulp fibers in an amount of at least about 50% by weight.

20. A process for producing a tissue product comprising:

forming an aqueous suspension of fibers, the fibers comprising pulp
- fibers;
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forming the aqueous suspension of fibers into a tissue web:

drying the web; and

applying to dry fibers prior to forming the aqueous suspension of
fibers, to the aqueous suspension of fibers or to the formed tissue web an additive
composition, the additive composition comprising a non-fibrous olefin polymer, an
ethylene-acrylic acid copolymer, or mixtures thereof and a dispersing agent.

21. A process as defined in claim 20, wherein the additive composition is
applied to a pulpsheet prior to forming an aqueous suspension of fibers.

22. A process as defined in claim 20, wherein the additive composition is
topically applied to the tissue web.

23. A process as defined in claim 20, wherein the additive composition is
combined with the aqueous suspension of fibers prior to forming the tissue web.

24. A process as defined in claim 20, 21, 22 or 23, wherein the additive
composition comprises an olefin polymer and an ethylene-acrylic acid copolymer,
the olefin polymer comprising an interpolymer of ethylene and an alkene, the
dispersing agent comprising a carboxylic acid.

25. A process as defined in claim 20, 21, 22, 23 or 24, wherein the
additive composition is present on or in the formed tissue web in an amount from
about 0.1% to about 20% after the tissue web is dried.

26. A process as defined in claim 20, 21, 22, 23, 24 or 25, wherein the
tissue web is creped after the additive composition is applied to the web.

27. A process as defined in claim 20 through 25 or 26, wherein the
polymer contained in the additive composition has a particle size of less than about
5 microns.

28. A process as defined in claim 26, wherein the additive composition is
applied to the surface of a creping drum and the tissue web is then pressed
against the drum where the additive composition has been applied, the tissue web

then being creped from the creping drum.
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