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

SUMMARY OF THE INVENTION
In general, the present disclosure is directed to premoistened wiping

products formed from tissue webs that can contain pulp fibers in relatively large

‘amounts. The premoistened wiping product can be a single ply product or can be

a muiti-ply product. In accordance with the present disclosure, an additive
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conposition is contained within the tissue web and the
tissue web is then enbossed. The additive conposition

W(%%b/@‘ﬂﬁ% a Ither_rmpl aISti c p?' ymer. DUF} ng_ e”’%ﬁﬁﬁsﬁ@oa{?ssm
e e 14 Rl oF 9eRhpgt4 ¢ pol ymer forns densified areas, suc
B éem%sﬁllonjgg%m h“h w_tinmlslmntis?meaweb%_ rtbd MS suehwlsihatthean
.hat on e aestheticall, easli n ut are al so .
eﬂ“ﬂzﬂﬁsad?a&eﬁ%ﬁwe Fomaesifion sﬂf,ltam%a thrimaplastic polymer. During
T . _ . r _
e BRI, W Bkl ol ARSI S GoRE8E Hodd by defined
emhbsoentSwitkin thedissde mebibat capnet onlyroepaesihekicslly pleasing but
reat er t strength Lthe ti e web w.thout.
5 off gl tesenit dhrdefiog. the addiiie conbrstion sripgdne
eWibssidg MBEess B formlBormtdRiisaitdwekbh difiscant W@bag.t% multiple piy

di scovered that the additive conposition does n
peodugte probl ems with sheet blocking, which is the

tend f ! ' d tj -
t oget e P AIAE Vb il for ke Gidterud S Bligtn1q tng osve
wshywitlogt rsiigﬂgf_i@rttlyemt&ﬁaﬁp}% Wimdtge ?ﬁnes@ of ﬁie’\?ldb.\/\ﬂﬂﬂaﬂtki)cular
n agueous di spersion. e itive conposition, my be
10 aagarérgggditﬁgs r I@?ggqigcc@\{qgggglﬁat\;hg add%g/,% composrlltion éoes not
oRéele prOSAE Wifh Pha & bidckink, Wity REE(@hiBfey Bfddjdickint tssue
pooduxis & stidkdofjethent i on process. I n one enbodi nent,

: ihgs dddﬁtgb}/lﬁtaﬁ? -‘,%ﬁg\?gji tb{a%@pi@ea éllpyino{fql i ? i C%{g:qior}s% ata H‘leermoplastic
- rédiReshERiEd within dMag st dispersine SFE addisitd esmipdsition may be_

directed to a 20 tissue product conpri si n% a tissue
15 added iedlissuegrpdugt iz feespretineatments grinels stbgy generation, wet-

b BRI 2A oy Ao, RliefS b bveB S s i sprfoton

procegdeclin boe epesodiment, itse additive ddhipostticroisp@plied tpically to the
) resenb on or in the tissue web. The additive
tlgﬂ-f?p\‘.@ AUBRI AGePBIg AR BUDN- f i brous ol efin  pol yners,

suchy g bftRiIhERE, ForlARLIAAEE She AESeriisdib e % WRECHA to 2
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The embossments can be visible from one or both sides of the tissue web.
The additive composition, for instance, may comprise a film-forming
30 composition and the olefin polymer may comprise an interpolymer of ethylene and
at [east one comonomer comprising an alkene, such as 1-octene. The additive
composition may also contain a dispersing agent, such as a carboxylic acid.
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Exanpl es of particul ar di spersing agents, for
i nstance, include fatty acids, such as oleic acid or
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BBk oD 0 TSI Bo W S50 JHOLER, Tro ol
mayrplssiltavera redgtivedy smﬂlpaﬂlldlq sizppbicdas from abeuid). 1 amleron to
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veb. fHa éHtﬁtl\Féaéémﬁﬁélﬂbn neRPBRE cBRMBined With bLuRSHtSerd®Piok fo forming
creped after application of the additive conposition. :

the dssusswebvdilighnatbfely n@ntacb;bw ke addijive gomposiiion may be

PRREATAERIP ST FrE e SEIEN 810 BB e e acaitve

coppsitivh maybespraged o frigied onto tientissueensiat irvene particular
enbodi nent, the add| tive conmposition may contajp
lpeﬁf i@eBt, b Hesya Webde ctereshaterAnP lc%tmofaf@eaaddmve composition.

et ny heRe;A6d We £ 3 b %@M@F%a&vﬁt &0t ittaiée, 'the tissue web
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reay hbena-basisweighbof ﬂoﬂﬁabmﬂdl();gmm tcnabomte‘l 1t esrepsudinas from
the Z d|t|ve CO%%SIIIOH in conbination with a

E) asafatty acid. The additive
conpog bhléu@rﬁﬁ%mbcﬁnasmhe@ﬂ e ddetivel ophiSosiEoh | rrrayeubntam an
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0850 Bt S PERAFLBE ASHod bt ol ace
copblyrmsr rhay balppesat ihhdadditvé edmpbsitioalin aonibinatioprwitid a

bet ween two, enbossi n%roll or between an enbossing
dignarsind @agnt spshies @ Ciie enbossi ng el enents

- cont a¢s R fuESAboditiBh FRAHEE apPicPlo hE TR]LEWHFin sh amount

from about 0.1% to about 50% by weight, such as from about 0.5% to about 10% '
by weight.
Once applied to or incorporated into a tissue web, in accordance with the

- present disclosure, the tissue web may be embossed by being fed through a nip

formed between two emﬁossing rolls or between an embossing roll and a smooth
roll. The embossing elements contact the web at a pressure and/or temperature
3
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contain water in conbination with an alcohol. Various
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t discl
mo e }{e?ggfnto onlesgf o?' #1%% skﬁ H in the art, is set forth more particulatly 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;

Figure 2 is a schematic diagram of one embodiment of a process for
forming uncreped through-dried tissue webs for use in the present disclosure;
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Repeat use of reference characters in the present specification and
drawings Is intended {o represent same or analogous features or elements of the
present disclosure. '

DETAILED DESCRIPTION

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

discussion is a description of exemp!ary embodiments only, and is not intended as

limiting the broader aspects of the present disclosure,
In general, the present disclosure is directed to premoistened wiping
products that may be used, for instance, as a baby wipe, as a disinfectant wiper,
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composition can be combined with an agueous suspension of fibers that is used to
form the tissue web. In an alternative embodiment, the additive composition can
be applied to a dry pulp sheet that is used to form an aqueous suspension of
fibers. In stiill another embodiment, the additive composition may be topically
applied to the tissue web while the tissue web is wet or after the tissue web has
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dispgraion end viean slrasﬁgt ln’rtbe tlﬁaa)e M@h, ﬂmtmﬂmtmﬁgmﬂﬁ dypically

_ t ion of the present disclosure are
o G TR

cl tance, in U S Patent Application
PubT he giartisle Size AGHDHUAGH OF e, pdlySier Battiukes ipihlel dispéersion may

bo e 8%‘%%%%2@%@%19%@2%@?%“9\%% 21625,

Whi ehagifadbf ac%;&é‘d?]sﬁﬁé;?ér@i@ng ﬁPlber .ﬁ&@.@ga@d iR thaeadditive

thernD aStIC esin contalne
compnamentafme pee;sem:iyscloseceeam m‘igcloped fonéngiance, cmanS Patent

AvBfiBisier udiaREh o So0RR067 5, (s, Rateft ABlisation,Puplication No.

2095/@f| 923@5" FOYF fPu&?ﬁ:aﬂ@ﬁ‘No WD ©I005/G 638 Hind POT Pilication No.
refers to a class 'of unsaturated open- chai n

WO 28060021633 whitkyanecpilt lReorgeried Ihersinky eefefgass. . The
ol efrha o tn% %ﬁésﬁ@%sﬂﬁxﬁ{tgﬁget\mﬂﬁn e gdﬁﬁlgglcﬁﬁoqltféﬁﬁ'nay vary

as an i used herein, a substa

: depéwdmg upohythe rparmﬂ@raqaphoaﬂnmahdlum dibiagd eesuifai lnsodeess

oMU BRS ot PIGNCP (DeETIORIoSH ) B £ O SRV Togy As used
het‘vé\.}‘?t‘ti',ﬁﬁdat?%f g?blﬁ{aﬁﬂéggﬂﬁgé '(?nrbé’.?égs S{ @g’éte}gg}‘dtet?fop% T Rydrocarbons
having the generatl formula C,Ha,. The olefin polymer may be present as a
copolymer, such as an interpolymer. As used herein, a substantially olefin polymer _
refers to a polymer that contains less than about 1% substitution.

in one particular embodiment, for instance, the olefin polymer may comprise
an alpha-olefin interpolymer of ethylené with at least one comonomer selected
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fromgroup consisting of a C4-C20 |inear, branched or

Wﬁ)ﬁdﬂo%lg ene, or an ethylene vinyl conmpound,, 0@6%38991
ol o g@

nd a conpound represented by

MRS B 82h AndarChrde d‘ret%hc areﬂec&eah

or cyclic aIkyI group or a - aryl group.
athylape yvbeordapndnsuch aamnyimsqbat@pgnd BeCompeundrapresented by

e ﬁ@’nﬂ%ﬁ% ﬂzdggﬁﬁﬁ’&hé?ﬂﬁ% E% §é‘@%9 BhERE pranched,gr ayglc alkyl group

draieg-eas andigodp. dEﬂamFm% of lconfsrEnégtincude prepyléms; 1-butens, 3-

|nter L%gner of ethylene has a density of |ess than
ragtlswk ey4aethyl-Toperienendmgthynt-gentane, 1-heptene, 1-hexene,

f—ﬁ?ﬁaﬁ@pll Wlcbhe! £541- %ﬁéﬁ%ﬁﬁ@ﬁé‘%mdﬂhémsnthe interpolymer of

erpol yner of ~propy east one tonon
eihylendaMsfadmm&:tymf@esalbanmoubﬁiazsgfcag of ethylene, a

0| h di d a
comp R bodiEe e M oplanicdsRB R R RlphRrolefin
|hfé I@e@%@ ptd o with aﬂ%ﬁgﬂoﬁé coﬁ%ﬁbhfér%)él%tecﬁfr@ﬂﬁh@rgroup

ary ro anpl es of cononomers include
cmswueg ©f eﬂhybemesrﬁe&-@mmeqn brangbed me cyclic diene, and a compound

toEbie oy BRTEDe PR RR e KRG G L o Brppohed or

cyéhcemhyvgr@saptcﬁr a CHEC,6 anporsay. ExarhpRsasficoptorimert nﬁermde
tKylWEI ght to about 25%0b wei ght of the interpoly
9

B EhY tﬁa\%ﬂnetfwl—ar @ st 1eﬁ%nhenﬁe3wtwle1 “pentene,
1~ﬁ§a}5t%ﬁ8 1- Ehee US4 Q{ecbﬁsr e %d&eﬁﬁs 'AH Soifel ch
may be used I n t prese I'scl osure inc
dobagivients; tise aomcxmmdrymprese(]t athbolitrigs dyastightiosgbaaft 25% by
\@é}g‘létfc%ﬁﬁcle %tgmciﬁrggr.i_q@{q]h%r%\_gggii%cﬁ{tgg}émpy ene-eﬁwtlene interpolymer
isugsg hyl -1 -pentene, 1-heptene, 1-hexene, 1-octene,
1-decene, and 1- dodecene as typically represented by

pol y&dthet examples! gfithepyoniastic nesing- whithieaybe used in the present

03%1 %sui ﬁ(ﬁlﬁ% hﬁnﬁ:ﬁ)&)ﬁ@ﬁ%’s %%g%’@og&é l%ﬁgﬁé %peles’comers} of an

dléfosucress efivivhie; progdyidns, anmteaﬁ%wmhyi-amﬁ:tene 4-methyl-1-
propyl ene-1 25 butene copoly copol ¥rrers (i é%:udl ng
pentalies semethyb -pentanenkh @pf@nﬁn x}aetXﬁna, Wty dreacase, and 1-

e e WCAN RS iad U bRk ICRERIITORMRNY, ppiyct-butene,
pmdy Bmeishym bujberie, r;mly-an@thybme;aIe;;mm%-#m?tgw-m@entene,

{
cInfiae-grameris GPrelvmot Ginigae dabPnA GRPCUA g apd aropyiene-1-
S CSOIyBY; Qﬁ‘idoﬁzrﬁ@rﬁr(ﬁféﬁlb‘i@elﬁﬁto%&%pﬁ an %a-ouefm with a

propylene but’adi copol yrer | ene-
mmt@ehnmwnmga&q@epms typlcally represented by ethylene-

. .'= kf k)

SO ER BRI EAE el hE e FERRRES oo ane

polyaldfRIBE(iINtIiihg GRBIOMBES) GRER kg ohdlhes ¢fiwo or more alpha-olefins
with a conjugated or non-conjugated diene as typically represented by ethylene-
propylene-butadiene copolymer, ethylene-propylene-~ dicyclopentadiene
copolymer, ethylene-propylene-1,5-hexadiene copolymer, and ethylene-propylene-

| ~ethylidene norbornene copolymer,; ethylene-vinyl compound copolymers such as

. ethylene-vinyl acetate copolymers with N-methylol functional comonomers,

8
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copol y et hy Iene acrylic acid
@hyiszn@wmyl ﬁblpﬁyig@opply@\era@wlempﬁwlm%d og gthylene-(meth)acrylic

A oG FE AR Ve RRBGN AR cp Bl S e ¥ ers

(retudimnelastdmess) ysuehasqmmtwem ABS, acrylonitrile-styrene copolymer,
net hyl st yrene-styrene copol and \6re e bl? kI
fB%ﬁB'MingﬁF%SHTﬁBG @GPHE{’"QSF%Q/ ‘éerEQ"@ b*QEéﬁ gelymers {including
d
%&6%&%&&%&&9@%@&%%@gﬁ%go{ng%%rﬁiywﬁmher&ﬁ and

yrene-i soprene-styrene t pol yvi hyl

stpﬂpemmtn'eaeislw:'aee tphﬂbylvcmdlymbr @uhddnyt gompaungsistiehas
Vi n chl ori de-vin [

Rebpany oo powEifiettepiie, ViR GnibrutYiene chioride
P W}’b@lﬂfﬁetﬁwmt@énalﬂ;@ n?&h}ﬂn@tﬂdé:ﬁylﬁte ﬁlély@l‘hldes such as

her m)pl astic &est ers such

6, and n
rpltnryéx W@éeﬁ, angriypon A2l thtaﬁnamsimp gelpre guch as polyethy!ene

R PRIER A oo RB PR P g R, BRI B onvigne e

dnd thenike ndhesesesihis gy bé ussd either aﬂonarorm ubmbmat:ons of two or
enbodi nents, pol yol efins such as pol ypropyl ene,
Mefeyet hyl ene, 15 and copol yners thereof and bl ends

t her
b o 3FpanfEto gy el NS dhBRpyiene, pavenyiene
avidedapolyongns| thersof ainddiiestis thbmwgmwmli sasmihyleneq)ropylene-dlene

d bed U.,S., Pa 64 2 . El :hi

SRS 70e Jsely e e oo e A0 ol ROerhuae
Mogden%ﬁs@%@rh@rs&!é&hé@@ in UBtrRdtosiens w4y %@b@m@@ high
I'i near | ow densu_ﬂ{gB ol yet hyl ene (LLDPE); 20

deastly pglyatilene( B degtibed N3 iResaiNo AZF1EP8 to Anderson;

bR e A RBSRF S nbar BAPSAT o Aiene dhkPEE

Helt@rb goecbusly bRaichedi uiirb sow hwd?isity I(UnBM)phamogerhemusly
or exanp

@%@@sﬁa%rté MERs/ah SleT B gpPONGRSTSE T Beo R branched,
s%ﬂo&t%s%tuélﬁiﬁnnéd;h'@etm‘iileﬁé)agjsiﬁé{e ofth &anfé}s@ﬂﬁggﬁﬁg Ib® prepared, for

i ncor porated her erence; an
qxalmte;rta/ a prasessatisclasediol iy.Se Hater&tﬂ;&Tz;ﬁaB Eoidyher 8,272, the

it O WG pibeRRe RS opRa vkt gy EroppELa high

OreyRé] e rddigait rﬁEﬁi@ﬁéﬂ")?leh@%ddiyméWd 86olfMers such as low
eth | ene- car bOXé-IC aci d copol ymer’, such as,

@mgtyaﬂb'etwﬂ@ne DREN (EAA) and et hyl ene-nethacrylic

Cncio ™ BREWOTRE aBitER R HpR SRS A8 ol B pSii resin

% an éthglepblddrboyic mMpoiﬁndr suehraBlethyiene-acrylic acid
xonMbbi | and described jn U 'S
(EAA) and ethylene-methacrylic acid copoiymers such as for example those
available under the tradenames PRIMACOR™ from the Dow Chemical Company,

Nucrel™ from DuPont, and Escor™ from ExxonMobil and described in U.S. Pat.

 Nos. 4,599,392, 4,988,781, and 5,384,373, each of which is incorporated herein by

reference in its entirety, and ethylene-vinyl acetate (EVA) copolymers. Polymer
9
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£ 393907/ 070153 PCT/ US20067 038991 TOw ¥

e Sodiliohs ddboribad 9L, PAL NOZOBIENY, 07 RS56E146, H8EoISYS,
.S, Pat. Nos. 6,538, 070, 6,566,446, 5,869,575,

§1448.84343,673,38376368,540, 8161 5093, o, 5,844,048, eaeh of which is

Renptates nefeth Dy Sl i B puthER 5P BlepoitEbR Mot
drfibediviennd. sOf Ebureelbieads oF PoNMEE daal e Bssd sawaleinis®tle

as well. In some 5 enbodi nents, the blends include two

ambediments, e plesdsipelude pup diffarent ZiggleriNatta polymers, In other

! | .
SB8EFR, e bR SSAInePAS e s LBy g metaocene
puilyraer. emts;miot?aﬂtanb%dﬁ?dms,rthe nhaﬁ?mastksﬁeein}m h@reim I a blend
1.S a en of two di erent netall ocene polyners. n
@MO;@%@PEW&E"@%%PHLWQFS; he t her nopl asltoi cyr esin
CoONDPNh RS il embdintrf! iha thBFROPIASHERS irngr‘ﬁbR%@ 3R alpha-

W t h_ a Co noner conprising an afrﬁene, SUé.;h
deficinterpolymer of etijylensewith@ eonenemen pompnisingrexy alkene, such as

| F o it om . .
BB Has Pyefe 2 asind haddhufREBEY s Bint lbog indne
RiditivecttinBeditidn 6r iInToMISIAARAY With -arfdthdrahéfrsoplastic resin, such as

advant age, the ethylene-acrylic acid copolymer not

edhylone-gCa/liciesideanaiynet ©épariculanadyesindee tesethylene-acrylic acid
SRR 8 SRR RGP A0 8o HaS, glopersing agent.

ve €O conprise a
Rovrseass embodinténtidbe Eelitivieacompodition sheuld comprise a film-forming

SR P4 o BB HTE b s i e gat

- dsBRt irsfortniitPlims, WhtE 17 B{Hyﬁ%\é and oE#ei?ﬁ%m%ﬁ%%ﬂ ItBﬁvgrs the

c_on‘posn tion may or may not orma
siffoeiss: t Wheampptied do agissuaovel, Hiee compositiononay st apyl netdorm a

TR R RGBT IS B hBBbi i Biblgana e
APROLIR IR HTEIEOHAPOSitich SRR bp?l%tﬁ- WieprfoRhRREA filnh e81eh8 Essue web,
the weight ratio between the et hg\l{ene and octene

the filsn yiesy beygentinveus o wisaeatinueys.i Whan preseobloopthar, theweight

tol ; : )
rafl, bpBehd'ettyigfo bt Foftie cobdlymel Gy ¥e LAY acid
copelyatdryhaynbe dnoth aboutme 10 dpabpakl): 1paych hafrenaabout 3:2 to abou
(;#Tyst allinity of Iess than about 50% such as |ess .
Z¥ran about 25% The polyner may have been produced

usi ngpa tﬁéﬁﬁb;ﬂla&ié @sﬁgtﬁtﬂbu%tﬁé%t né‘ﬁﬁg o%&er\’é?béﬁ;tg%r&er, may

aver age nol ecul ar wel of from about 15,000 to
haveia ¢riystaliinidy ohless than aboabdffe, 20ciDas lass thep@bout 25%. The

bRy B TR0 R S st GG 24 S0l Ry e bavo o

Weight safatie hotedutarafisight @0rom about 15,000 to about 5 million, such as
from about 20,000 to about 1 million. The molecular weight distribution of the
polymer may be from about 1.01 to about 40, such as from about 1.5 to about 20,

- such as from about 1.8 to about 10.

Depending upen the thermoplastic polymer, the melt index of the polymer
may range from about 0.001 g/10 min to about 1,000 g/10 min, such as from about
10
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therrmpl astic polyner, the nelt index of the polyner

;ﬂﬂﬁgje from about 0.001 g/10 m n to about ro1PR3006/038991

BT 4,~1 By &% from about 10 WO 2007/ 070153
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IM@(@ Wq&aéﬁa?%%fsmg%%y%é% bk 00 aLRNBYA S ebout

1@3@ qrmm be from about 100 g/ 10 m n to about 700 g/ 10
> 'The thernoplastic resin may al so have a
r el atTheetherhoplastid resngmay also hawe a :'élatwelydnwenettmg point. For

iRRacadpRmeling ol BE neclber BB sk resianmy T It 105 Zbout

14028, 348 as Ys thQﬁt'!@O@G; slich QQ%SSQH&Q@QO&Dt Fo? Ih%tance, in one
mel ting poi nt nay | ess than about Co Tg@ass
|

ambodimantrthe nesiing ammi may be lessthan ﬁbpufaQQ olesedyansition

SR P e i 5485 g8 or nstnce

the GlasStrarsitfort lepiperdir@ oy bd Wss thhe aboet 50°Crsueh as less than
thernopl astic resins may be contained within the

ahowt H0Ve. conposition in an anount from about 1 % by

sl ghfhef ?Bpmore? tériop etﬂ:mesmg%a Qt%ﬁ;ﬁfé‘?ﬁed {WtRin the additive

t her noplrastic resin may resent e aqgueous
cabinsgeEsitforoin amamnun’aﬁmmmbdmd% bbmaglﬁd%s&bpuhﬁﬁ%by weight. For

about 7 %ﬁ such a at 15 20%,to0 . .
ngrg0ce %rno@n'%ﬂtc reb i Hadie oee Bihe aiedgs tisBersion in an
SrRSLAERIATHbGT 16%! BY widhit &5 HBOUST 0% TYauSigRE sUBN asdhéiA about

contain a dispersing agent. A dispersing agent is an
20% o abbatSQﬂ’odIyWalg he formation and/or the

th zg Iéi?‘lﬁ dﬁt i 38 ééa@g’&geégg Tﬁ%@?ﬁ%‘%ﬁg ‘tad' B lieous dispersion may

2S5 chhigh & Epesding QQentZ OAldis stmg@lgena&yarsagwﬁhat aids in the
e use I n one epbodi nent

fghgagriétqg/ph&%@E@Q@W%%@@ﬂlswﬁm {ere gF m%%gesn%mg agents
figy R hicoropfiedintd Rehddfile dBndc8igh, o, cay boxvITe

I C acl ester or salt of the
car bdmgelneraﬂpamy suitabde dispersipy egeot carnbd oggtli ih ane égmbodiment,
us,ef er sant se f aci ds
EIRSLANCE s Pk e coppries al et 3o LabSMYEC b, a salt of
dt%éﬁ%e@rﬁéﬁmg'%ﬁﬁb‘i camtﬁ(yﬁél b@%dtéﬂotaﬁlﬁef the %a?l?d)iyhc acld
of the carboxylic acid, or at |east one car boxyl
esterd Exargpleatof carhonylicacidsusefd aga dispersent @@maﬂse é@t&f acids

LR AR ficPand RERI Bl Albich 4l 3% I

dribodiRtintsthe dhitayiic atiteiieasdlbsiihecanlsndiic bkl salat leﬁst one

- the carboxylic acid, or at |east one carboxylic aci

qaragrdigac fra@@eataefabmareowp@%%sr BF akieapkonsg c%rrb@xyhc acid
fragment of the salt of the carboxylic acid ester has fewer than 25 carbon atoms.

In other embodiments, the carboxylic acid, the salt of the carboxylic acid, or at
least one carboxylic acid fragment of the carboxylic acid ester or at least one
carboxylic acid fragment of the salt of the carboxylic acid ester has 12 to 25 carbon

~ atoms. In some embodiments, carboxylic acids, salts of the carboxylic acid, at

 least one carboxylic acid fragment of the carboxylic acid ester or its salt has 15 to

25 carbon atoms are preferred. In other embodiments, the number of carbon
11
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30 carboxylic acid fragnent of the salt of the
car boxyl ic acid ester has 12 to 25 carbon atons.

w69 di ments, carboxylic acids, salts of lf?’[‘?uszooﬁmsswl
| east one carboxylic aci

[ A ﬂéﬁ%

5] fbafg% "@)rﬁéwﬁmesﬁoﬁai@ dohRised chfich Selbttedatom the

15 to 25 carbon atons are preferred. In other

aEawR gPReisting of as aik@hw@etabﬁatm @B@hmq equih 70et?) oatinm or
oA 8P GRS ol G o Ut L ot

sone exanples of salts conprlse

a catjhstill sﬂia@mbbdlmnts‘, tee digpersing agsntds ISB@ctéd ﬁmm the group
al kal i taI cation, alkaline earth t al t|o
G&Wﬁﬁ»ﬁnﬂ gth mrv@rpa@m@m H PRIVNRYS: @35 thain $ t§s ﬁ!é?h 2s ethylene-

RIRARE BbBolyhlefs BF SRGICHANGRRN Id B ELEAYRHrS, T om the

grooup sting o t hyl'ene-car boxyl'i c’aci d
pol yrlmod;heraerrdbmdhmants dhe dispetsihg ageet inpetacted fromyalkyl ether

BB oS uR ol sS AL piivbfydfuPurted algane!
s'uﬁaﬁe%i Fﬂi’sphb%ﬂ ﬁél?d*areﬁﬁil@ﬁate@@lébﬁ@lé ?fogfmem@émlw

sul fonat es sul f ona poI yoxyet hyl ena al cohol
oxife/propylene grdeetiviane ¢g dispersiny aganisdpamasnand secondary

e Sy, %R bR Be SR BB oL o

al cowheretipionabeylic atidpopplymesisdsedasd dispgtsing agent, the
C%cherl des. en et hyl ene acr ljic agid copolyner is
elymgar rgaya ey,v@,gsggtgﬁfmort) REYC ERWdI ymer may al so

Serv n%ﬁe%éﬁ?ﬁilé?"&hﬁé&nh% tSheh de?ou@réﬁsﬁé"f‘élbh @h&ins an ethylene

enbo i ment e agueous spers on cont'ai ns an
amﬁmdteme copﬂym&ﬂ eibylane-acoyicl Egmécopdympr carel afatjy adid, such as
copo a fatty.acid ste
<fiate 578 oy DIRIC 6l T WS sRredkny Hih A5 et ABh g cic, may
b@%ﬁr@@éffd ih@ha@lofleot®MispBESidH RS&M Brridunt fFErPSHRRWS1% to about 10%
di'spersion in an anount from about 0.1 %to about 10%
byyweighght . In addition to the above conponents, the

e ad2qtlBRIBINE Andye CoffBhanE ine daibl S isdikioh AIRY contains
watee oWatel mipe el afiedsaspdsionizbt wates $f désandaw pH2f the
such as, from about 5

abqut 1.5, _such as_ fro
28k ﬁ'ﬁp@rﬂﬁalﬁ Géncraliplesa dien aEou 1 SLEh e TR Ahaus 5o about
1998, | ARG 00 rl_;t 788 BbblieM a‘?ﬂ&aqﬂ%&hs?i&ﬂérﬁn 'n?éﬁ?havea

thdn a out or instance, the solids content
solids aqluteotxef igss rﬂmnsabmutr?ﬁ%,rw@msf lesmthdroabomfG%. For instance,

bout . 2 neral ,..the.solids content can
i Sls Sntot Be dbRorn LishaiRiay may rahP o ABBL 5% to about
6@%“ thigeneaMMRSdlids TohferitRBh iROvATed ddinNdIHEPLSSh tHY Manner in
the tissue web. For instance, when i ncorporated into

wiieh thesadditive soanppsitign ivepRitacker, ingdiperaisd itohe ligsue web. For

w?éeigrg% Jﬁe%/h ﬁ\%aﬁfb?%ﬁéﬁj niddhe! fé§{18 J aegf %@ﬁr%efyo?maﬁon, such as by being

 added with an agqueous 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.

While any method may be used to produce the aqueous dispersion, in one
embodiment, the dispersion may be formed through a melt-kneading process. For
12
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- agditive sampositionds mpelied fo
oAb Srlfnf el p4E) BB AR ot may be

nmbodi ment , di spersion may formed 1 hrough a

nmﬂtﬂscmamru@elp rmmlt—m@adlmﬂwbmdwmmder the conditions

"‘E}%g%@@ﬁ%&ﬁ@ @%%ﬁ fg'Pr% Eﬁ%ﬁw 'lmé pr Oripm%g@bg@stic resins.

ext r ifiene partiouldndrhbodifrerity thd tprocks. m&lheeﬁehélt-kﬂmm@ the

may be conducted under the conditions which ar
cpfipopanisthateakedip the dispgreinn; nde rn@ltdw@asmmhme may

HASRIGH o T5L 05 USSR R or SEARHETY oxruder may
mdlwde ek lénlelﬂs nlaieequ}sm_res:. d?urtl}ﬁn,elf d’ﬁkiredg reegatiuugn venhinag be
i ncl ude tiple ets for the various
agg%ﬁ% @ﬁ@ﬁ@goﬁgﬁp@&ﬂﬁ@?‘et@ USRE-r uder may i ncl ude
fouryy Qérﬁb%rﬁb@diﬁﬂarité‘ t@@ His%‘érsﬁh‘ 'Eé ﬂ%f d:ldtfad 45 Tohefn aBout'l to

vacuum vent nmay be tional posi tion of

abpet 3%tbyaweight wat@roam:l ﬁ\eboaubmmently,ﬁartbesﬂautgddﬂ copprise

I t 1 to 10 about 3% by
%t%wg%%&%ggsﬁd/ Wg‘%ﬁé@ﬁ%%guently further di |(:,It ed
t o CHYfiY Batirty BSERY weba h absdilladPwitl the pedtent@iselosure, the
Wien treating tissue webs in accordance with the

agfitive gomposiionseardainingshe aqyieous @omerdbssw@wn can be applied to
apﬁsﬁ'egh%g t&,{iﬁalww WLc%fEJp afdd t‘a’ ﬁ.'e%sﬁaﬂevé‘& by being pre-

can

- mixebwithtiae fbersnthat areusediuermdhe mebbe\Mh@nm]:mhéﬂ topiraky, the

the f t hat to f th b., Wh
aftlive SATRGSION 93 B¢ Aabieriih ey BsUS WA VRRB V&L Be I one
eﬁ%ﬁhﬁ&ﬂ thd Eﬁdlf{ilé SHRpA_RioWRay BStagﬁﬁe@' (dtbcélfai! t%r’tﬁe web during a

mbodi nent, the additive conpositi
cl’aﬂmgsalrdcyzsso Foh insianced in bhg embagirepnty gh@add@ye conmos&tton may

oR B IR OES e RA HBERRE S ves

tith dvyer drumn dghetweladba titert be crafed frordGhé ieystdram. demn the
The web can_then be crep &d fromthe dryer drum

\yefaaﬁd iteen agheres twébezsmsr drum, the

he surface area o
applietegcdoedingfpla pattienlaopditem.t o a particul ar pattern.

Lol SRlally Blies o & syeiwebnte ety comBRsphdnay be
r%ﬁrgdtdﬁﬁ) WDweb! eﬂfudgoegrﬁtﬁrihé V\Féﬁ)eo ﬁnte%ﬁo tﬁéWéH)d efhen

the web, any suit e extr u3| devi ce may
exiredsd eniottheaveb, armsmtabwt exirusianidevioe mayee usedwuaﬂy@ a slof-

cgétt éxlt'r%% r om%eﬁﬂlo%he&eo&ﬁldtepe\f\yﬁe% prlﬁ%d onto the web, any
suitable printing device may be used. For example, an inkjet printer or a
rotogravure printing device may be used.

In one embodiment, the additive composition may be heated prior to or
during application to a tissue web. Heating the composition can lower the viscosity
for facilitating application. For instance, the additive composition may be heated {o

“a temperature of from about 50°C to about 150°C.,
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suitable printing device may be used. For exanple, an
inkjet printer or a rotogravure printing device may

W@?ﬂﬂ%ﬁﬂfs 30 In one enbodinent, the additive PCTfU32006/038991
P Yo ok %beaggaéew@d o i ﬁ;e?p?asorédt%uéén irhP I
can | ower the SI scosity org(?qm Ttati nglg app catﬁlaor(i"h“lde
sihgle-phstissueqrodhbetsanidnuliiple-ply tipsis pmﬁimctaayFbethamcedm one

iosligbRb SeA Bl Poas bRIoB 308 o2 o We8 s cr s made

accolggefefd, dnesitRRe Nisud web Aty e FBNtdd Rl atitdrdance with the
single-ply tissue products or nul'tiple-ply tissue

5 prespnidiscloswse. Fesexample.iimosaemhadivantntihe basasheet canbe a

BRAEBEICE NG4S el el £ (6885 b8l pn mausta
védpen afd tiee liké.t Tisshe prﬁdmtswhallvliﬂve@bulk ddrgiity of at least 3 cc/g.
t he base sheet can be a

in one enbodi.nent,
'Iff-qegés@ge@r QRHIEe caBantzig oge k§%§tnllprf3lp,i.'§§ andcaryee grade from any

£ r towel, an industrial wper, and the
Shtéﬁeqwés%sue products typi cally have a bulk density of

10 at | &Eibars sudablg for nﬂaiqrtg tissue vmhsotumnpnsmany oaturahoosynthetic

f table t
cB iR Si8rs G 51 oo LBRES 1o PORRA, Ets, fue ap BREn,
4bRER keRif, a3abal gt'aﬁ@ﬂaﬁfe@\éﬂb@h%? stief), ljutesdrfipf hdRisse,
i ncl udi ng, but "not limted to nonvvoody fi bers such as

rgitkiness flosaibess. anshaineapplp deaf fibgess and weodyepauipdibers such as

R Gal R el RRRnd g iR R s R, S50 b Bilkgod fiers,
15 stichesnosthem aﬁd sbhﬂ%n abftaboe trdit fiverdchadiwnisi fivdls, such as

conlferous |n | udi ng_s wood flbers 15 su
eagalﬂe'w[shw ﬁeggprR; TRCENOG prenaged in hlgh-yleld or

Icgﬁ-gié‘éﬂ;gggfs' %ﬁ éal? ggfhlﬁ%%atr?%w&?}g 1ﬁclu§?n§%?fé suffite,
-ylevalypxeganem anmbtbamkmrppulpmg mtlmtis kiRibers prepared
et Agisbosrld RoiiBd nibBiks a%ﬁ'@?%q‘ 5% ot JRciteCinB HodrS dna

20 n&!tﬁ@@é @i@clofsé@"h OISaPQfe@Jt Woby| msr&gaf%dﬂmqaéwﬁlmsqe
bers and 20 net hods di scl'osed in

used, i ncl udi
Leamanpaeéal.; Ncg Hafﬁ% N@Qé w0 issped Jupe, 10,9986ite Chang et al.;

ahB7 BB AR 2,585,104 Bl s o Wit B prod ey
aﬁﬂﬁtﬁ@rﬁ@ﬁe plipirig)| exfanilified by U 8l Patdit Nu.§)598,62B)ssued Jan. 21,

|none ul ping, exenplified by U S. Patent No.
@5% Gogonetald Han. 21, 1997, to Gordon et al. 25 A

t 0, t
25 5oy hGielin find iSEom 3 S ugt, S0 ROt gt or o
abeulsth, to aoub80%yby ey weight, b:ensbesswﬂhem fibgrsrsuch as rayon,

pgﬁ(lgé‘?ih%f@'g?%f ' fp@gf 10| f légr%pgli'ugn ' SHeath-¢ I'r'g) R Qers multi-
component binder fibers, and the like. An exemplary polyethylene fiber is
Pulpex®, availabie from Hercules, Inc. (Wilmington, DE). Any known bleaching
.30  method can be used. Synthetic cellulose fiber types include rayon in all its
varieties and other ﬁbers derived from viscose or chemically-modified celiulose.
| Chemically treated natural cellulosic fibers can be used such as mercerized

pulps, chemically stiffened or crosslinked fibers, or sulfonated fibers. For good
14 '



W 609}61102%3 Inc. (WImngton, DE). Any known b'ﬁ?ﬂzﬂ&mswm
o e qu used. Synthetic cellulose fiber ty
1é§l irpliding b%peﬁﬁékmﬁ? fiB&rs2 ﬂd:a@lttﬁ@ﬂeélrélﬂé $hat the
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conponent binder fibers, and the |ike. An exenplary
pol yet hyl ene fiber is Pul ped, available from

derlved romvi scose or hem ca ﬁD ified | ul ose.
fipersbe selnfvely undamaged and lacgsty unr@ﬁned for @@hshgiﬁw refined. While

Ul L BT R o B GRY Bl B inGtanica

ph6p&iies ahd MdciCoREoNtANR . MAEQRizec fibeval c@jer@ramrdeuamsm
. n using papermaking fibers, it can be desirable that
foges, 0@!‘&@5@ pRROyced ;w ugrobes dayem andefher gelldesic material or

c%éﬂgl%gicrtfé?lvggvég‘bé(n bbby Sl.ﬁt%gléeﬁape\f‘majkﬁ k?r?}fé‘?,’aﬁngael% jnolude

ers can used, virglin ers are ge
réoycledwﬁbersmogmrhbees orpmmeetheresf alnd:erlaukembodlments capable of

d
g AR Sdd sabPEeshE napatieS e diiets ca) Teve 2 Ganadian
Stan@ard Freenesdsf aﬂéh&ﬂéﬂlﬁ 'nﬁ“or@%p@f:iﬂééllﬁét le6St 3@@ Qﬁbﬁa spectflcaliy

derivatives can be used. Suitable papermaking f

still et leasb40dandimost spsaificaliyfat irast 500i r gi n fi ber s or

T e QPG B4R eI I5a n FRATRSEP e noucs

papee bpkeasradtydled fhervdaidihighateld $ivend, Highl dalsit pu’l@(ﬁbers are
nDreseC|f|caII at | east 300 nor e specifical
tapsa paparmaking fibgys pragiracdly pyl BE&Q 9*‘9685?#%3 I&rto"lck‘éé g yleld of

abiout 69{ htg’%r@?os,ﬁg'ﬁlé ﬁgﬁa&g&ﬁlﬂrsaﬂo'ﬁ??g‘?aﬁr Grearsicdnt %ﬂg hfore

presen aper or récycle
spiebificalyeaisbuti 789 Y0 abdulf953%6r é(:eldil@thqm%htllngmrpoﬂnmfrmocessed

@p&@é@%é%ff’%% ReRteage of ot Aas eavh-osugh SUIRRg

pi‘@éé%; eHemitA g | puAF EBErMP), mor e
T Ploathe R enoml %%rﬁimoﬁfé‘%‘% ‘@& a1 Xhe

memﬁhermgmeﬂbemabwufp (ETMR)epressitnipresauis hesmgmashanical pulp

(BTMESck B8RoRlachafical babT N ARl HElLeEHh Sy pjp (raace)

HGOTMA) sulfiteips, Reidrige gleid Kesft pﬂiralspal[ &T\Nﬁﬁch Ieave the resuiting
@r essure/ pressure t her nonechani cal pul p

fippes wihBighdavelsiof janip. (Fhab)we d ﬁbemfédﬁ%lhkwn éweﬁhﬂfaﬂhffness
1 Bofh fry M wetclaldsRiathve 10 gl chEmapipuisl fbe s

fi belrsganéral, iargfprbeaﬂ sapeblé bffarming-b paper eleth darbaise be utilized
i.n_ bot

i1t BsentdRdPeud, & o Sayiite.s Ponemariag frokgsial the present
didchupe chf uﬁﬁi@é@gmn@%tl%?é}ﬁﬁ SOGRS BhepirH, drAlbasdIg Anet

paper web can als be utilize In the present
pcnemgaﬂn wessing, twaugh-air diyipgperepaditiguphaiedsying, uneeeped

cl,osu e cr
oG Gt P 0. Wb 5581 8 g s gy n e
AP, EFrRd i’@uet\bél@ Wiy 150 forfHad fdm Cf lﬁ?tfdrrﬁéﬂ EoItRirdhg puip flbers in an
dryi ng, uncrgg thro%gh air dryi nsgi droentanglin

amquntgf/ah@as 0%dy waighbisiish astatjea rﬁﬂ?% byrweight, Such #s at least
70% by weight, such as at least 80% by weight, such as at ieast 90% by weight,
such as 100% by weight.

Also suitable for products of the present disclosure are tissue sheets that
are pattern densified or imprinted, such as the tissue sheets disclosed in any c_)f the
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art. The tissue web may be fornmed froma fiber furnish
cont ai ni ng pulp fibers in an anount of at |east 50%

such as at | east 60% by wei ght, Ulg(,br
Mé%)%b ° ) 4 wei ght, such as at |east 80% rBS30fbiossso

s.] 45514 W@s@ﬁeg@n%nl 30540850 JHP¥on et al.;

AI SO swtabl e for of fhe present

%53&,238@351@@1 duly 9,4 98hctex Trokhan; 5,888,522tssuad on March 24,

02 el P sl o folienter Y ostin T SRS 8EELS, 275,700

lﬁﬁadﬁiﬂﬁﬁﬂélg&ﬂ%gﬂfﬂoq %ﬁéﬁania$28mla§sdekﬂdﬂ Jaly 12, 1994 fo
follow n Pat ent Nos. 4 514 345 issued on A

chigial; 553534J%$91§§H9610na‘hugust 2, 4984 AggTokkar gt o 53'&39 786

SuglfBRIk 3 1198506 a8 325 AGEHIH GReltiilarh 5, 1996, o

Stelijekpdiiet al.; B600,237358e06n Mayclnd8, $806,d0Taokhah et al.;

ﬁ}g?‘@%éi%ﬁﬂe@fgf?&ays? 8 B proban ey ngﬁéadﬂﬁszﬁsll?e%g@a
SepidiBPan, oetho Tr@klfb?mlet7a3655€§?‘2ﬂ Bed éryOdbped 8951996, o

624 i'ssued on March

Tsmlénar]l etai Jﬁ 624:.t7 9&|ass,uesi B0ApUl728, rw?etp Emmana’s ai.Qand

%@%@8@ ZS k‘m\ a¥t1 1997,5 oglgy 3 | @'ﬁaucﬁggﬁgur'gg%f which are

irkerberded hafsin b?%ﬁerérﬁbeﬁdlhb@d@it tﬁét thep a@ﬁoﬁ%ntraductory
i ssued on October 22, 1996, to 10 Trokhan et al

herewith.7 Such dopentegisageishests may dave gohatiwerk ahdensified regions

fthave hePfibicd BUEReCH At der oy A impAodiElabrE; ang regions

tiat arefrelatively less débrmsifiod ., t‘dirahe‘s’ha)thaltlesue sheet) corresponding

n. cont radi ctor, herewlih uch i ue
1§ AR eI oS Y RSt te b hToln fegitsie SheRspuperposed
ok}éi" m@@@ﬂbdtlﬁﬁrdoﬂﬁﬁﬁs %@'dé?lbcﬁzdoﬁvlﬁh AifFessie i erentlsf\l across the

inmprinting fabric, and regions I5 that are relativ
dedestiafeaenduitie forn @ lowerdrnsity pillowHiketriegiomeorsinsae jn the tissue
Sﬁ {,espondl ng to deflection conduits in the

%% inting fabric, wherein the tissue sheet superposed

over Thedtisdgkvests cam alsortsformevasitiitelt basibetarig amQaht of inner
flBressure differentjial across the deflection conduit

gr-tofiberbonslglrengths in {hig regasds thediber Sginish usedfefarm the base
wieedr 68 #Eatc W a cHEnTIES) dosohidind BGer HI ddbdifling agent can
b?léﬂﬂed; to-the tﬁiﬁer blarrgt ckm?grtbe lpulpifgg p}’daessgga:ad bet ddded directly to
S to ormt Se we C e
ts BEaa¥, SHitabls AerpBUnd Flshiinas MRy e UsSa b Bermsresnly
d%ﬁsguré Mluds castife dé@oﬁdlﬁg fagﬁﬁ{s ScH o fﬁyrdléli&ﬂtdi%temary

process or can ed directl

- am&a@ Ba&s r8aho éainealaﬂﬁeﬂmm grrmaal&e tpmimaryeynibe saiedmidazoline

o rPa%El. Sicohe BBt SR 52901 P st

%ﬁuﬁfﬂlﬁ ggl;grlydlhrrz]ge epthty areaiiBdlessdint 19.S. Patemt No. BY528,665 to
Kaun which is incorporated herein by reference. In particular, Kaun discloses the
use of cationic silicone compositions as debonding agents.

In one embodiment, the debonding agent used in the process of the present

disclosure is an organic quaternary ammonium chloride and, particularly, a

: Silicone-based amine salt of a quaternary ammonium chloride. For example, the
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quaternary salts, silicone quaternary salt and
unsaturated fatty alkyl amne salts. Qher suitable

agents are disclosed in U S. Patent
‘g% Fb%61 'Frtl,f un which is incorporated here]i)éxlc}gs2006/038991
'?h:;@ﬁé PROSOFTEA01003GhaRRted by ¢ tr@u—nmx@é
cationic S|I|cone conmposi tions as debondi ng ents.

Gorposatinni ﬁbmdﬁbom;ngl épsniganybageldede dop flhert wrry in an “amount

SFREEHher e TR R o LRl g pRO AR Phie of ibers

m-eben‘mnh;hetﬁe@mm ne salt of a quaternary ammoni um
chloride. For exanple, the 16 WO 2007/070153

PCT/ ugmevt@raabmemboquntatheowmrm@aa@@rﬁarb% apdmidazoline-

A e L

mataane,aimmme Wﬂcd Corpcaditon. The gnpmzohmublsecﬂ debend:hng agent
about r mstrl tonne of fiher resent wth
b eleg h BRammaurt of bebiean 20 t Al ik pataetie'Bhhe.

debongidifh a9eBHinte, He dé'boh rPEGANREN BPsGdbRELMe fiber furnish
The i mi dazol | ne- based debon c%bagent can be obtai ned

dasording o aorecess awdishioswd fre B QoApplicatiosrhavingsan International

S AFSH NS RS589, BEDbee 37, FRECFPLR s

Applicagos Naetig@n InterhbBorsi Faitdicatior ded WO D0/668 35ied dnoApril 28,
the fiber furnish 10 according to_a proces

2000; warety argbeiinggrperated herein |Tﬁ59faHC€f nlfbﬂilﬁeﬁhQYﬁdiPUbhca“OnS
eg pﬂdﬁgg&ﬁ.ﬁﬁgw W%R Pﬁgmideh %9 ﬁﬂeD@l&ﬁ{TQﬂa debondififagent, is

ication av I'hg
ddsoeechbntmedliufydid paw&rrmknd@aﬂb&i@ sﬂOﬁ@ﬁEﬂrElsf |T|mzlpm1ness inciudes

B lonsiSttredina A BbGHRVEY lbIAN SXFEReOT G ShPGUGH Goagve! aliowing
éjlfﬁcﬁéﬁﬁ%ldéﬂ\c‘éﬂinﬁ‘fo? aﬁb&?h@ﬂ'to JRALE, 'f‘!’t@rm? wdIsifrydo remove

ebondi n ent, is 1 sorbed onto celTulosic
Lmdsoﬂmd ql@emidaéaédlhvem iagH redispussing the filtared pulp with fresh water

R bt GMERRO i Ve, al 1 owi ng sur 1 cient |

20

25

30

resi dafetentlidrg sfr@ﬁgth@?@htﬁ ey diso becpplied kd they istuetdireet. As
slurry to renove unadsorbed chem cal additiyes,

d
4sed sain (WGt BWenath PoeRiSArefar f matwals 8sed g iemiobiehe bonds

SRS 1) BEHE e Pl S By bl ro ot

togetihenén paper awu_lat:ssnermogmd:ts dyenive hydreigen biandseanst sathetimes

4588l ot Bl bOSACERS Bt S5 5% Behds e present

lﬂ\?érﬁloﬁ ﬁgﬁég 86 ds'éfLﬂ?cP v&@'a%ét&ﬁ&l @l’é@ﬁMFélﬁ)w B&ﬁhmg of fibers in
drogen ds and tIn‘ES conmbi nati ons of y rogen

swhc@wamascmmmhnmibaé' iber-toribebband points and nakesthem resistant

nventio be useful to provide a materi al
t?lgzﬁmﬁf?'i‘ "'éﬁ'feo ‘J%H ‘ng of fibers in

Any material that when added to a tissue sheet or sheet results in providing
the tissue sheet with a mean wet geometric tensite strength:dry geometric tensile
strength ratic in excess of about 0.1 will, for purposes of the present invention, be
termed a wet strength agent. Typically these materials are termed either as
permanent wet sfrength agents or as "temporary" wet strength agents. For the
purposes of differentiating permanent wet strength agents from temporary wet
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such a way as to immobilize the fiber-to-fiber bond
poi nts and make themresistant to disruption in the

ww&gt,ag; Any naterial that when added to a dﬁﬁ%ﬁﬁoﬁmsswl
S

@{rﬂ %ﬁﬁresults in prowdlng the tissue
4 ﬁﬁ%ﬁéﬁt'v@ettsq 'tk?a &8t et ned as those resins

geonetric téns O I N excess
wihicl, when intdripprdted intapapse sr t)$suéwm0|due§ae il pmwcﬂa a paper or

ﬁ@ﬁ PR Lo tesBha e B 500% of 7 péflonl wal P Sheta afer

2 86 waler Tof BRRIBEGT atRlast fil€ RAikead %rﬁporﬁﬁj wéf@trength

pur poses of differentiating permanent wet strendth

agenisare these whisbrahoy akaut 50% woleasdiian,7oftheir original wet strength

el 061 SBptetenidim At L A RITBY " Bohy plBSeR BE AL SPEngtn
a@e@tb findhepplicater mtaatmebemt:mmmr Tie dmdapEof wet strength agent
Bl oot oottt A docwo g st o

S04 ol R0 by WAL pden oGt Bh S S spbbiEaly rom
aboutO, $ rhtmababb&?tns@%gbt percent, themed of thehdryweightoofithe fibers.

wet stire a

(Tve Bhfidaht vies sffendf Adeg il Bioiuinrgyife Sipoht br tess fong-
farmdveiiesilieate e tHe stiitfure TP sueBHIs! ] Wcoﬂth@staim%@hporary

of wet strength agent added to the pulp fibers ma

wet steength ageuts wﬂlﬁympgllwoghie finsueatheet ﬁtmetures that %ad low

RS arhigh r S Bihon. ot At Go oy e §ffcfe #ef Raf lopa-torm

fhstbtanceicoiipasers Bnvatdpas Sddgfiuidse dry wei ght of the
fi ber_a Per manent wet strength a%ents will typically
provi Hae fempeiarywet stiengipapenismaliia catianic, nsgienie or anlomc

shén EBMPBEH% iduds A Mfdﬁﬁq{lc.ﬁa ; ygﬁ@% tté}ﬁeo?éy wet

tenporary wet strength agents w Iy pro
strangil resips thattare catiors giyoxylated pblyacryieniiet gvaiabielfrah Cytec

InghgtreS e MoterBt oSleb lesSedy gl &nd shiliartbSips 6 g 3roed n

DlgiipRentT6. 3,85B@32 sl okl J4hita 1991@1115 tB@bs*é% et al. and U.S.
catlonlc nonlonlc or ani oni c. u ounds i ncl ude

meazmm BEBOS R PRI I ééﬁhrtan\g/rlh@gs etal. Hercobond
yacr ) fé@ngabélfbﬁ%ﬁ' @%& Iﬁ?t % d g{ @%hg{oﬁ eI?%re is another

mmm& Maﬂm e@tjdmc dlyosylated polyadralaniideitinat raag be used in
descri bed Pat ent ued on

%%ﬁ%ﬁ*@cwth i@z&reseeat inyeetien. '\?dgnﬁonawemm@e's iaraperary wet
é\ﬂ%ng?h 5égr coﬁdugé%ﬁg War?éﬁg ct ur eg %‘%ég &qa)\éi?"ob'fﬂﬂﬁ National

- Btacch aho Cheadcalt Coinpany ghd rmxh@ealdmwda cmr:iammg pelymers such as

Ber% Deromed I §, Hited 966 220,01, KSika Bnifland. apot, to
SEFoREESEMNI.: steptatém N \&h4, emhsﬁamh %ﬁage&tm 2001 to

te strength ents include diald

npor ar
e o B e L3R 08, st Comimber 11 2001, o
Schroeder et al.; and, U.S. Patent No. 6,365,667, issued on Aptil 2, 2002, to

Shannon et al., the disclosures of which are herein incorporated by reference to
the extent they are non-confradictory herawith. |
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Starch and Cheni cal Conpany and ot her al dehyde
cont ai ni ng pol yners such as those described in U S

. 6,224,714, issued on May 1, 2001,
g@‘m" “tda 0TS Patent o b 274 67, HyS206038991
Spe e r

@ngtﬁ'bg%ﬁ%cﬁhp%m% chlidhic Bﬂ%@ﬁrbnb“br polymeric

418, 1ssued on Septenb
r@:hs caﬂbe usiedain. the pnesentinyentiane ﬁ’pimlde-w@arﬁm-eplchlorohydnn

yrteelnspusdP kRneRERprH Sog BYWREHeS . dpcgigl at wiimington,
DdwaeNafe it mosewkidleaéed gemm@twm idgeiierand are
herewi th. 18 WO 2007/070153 PCTI US2006/ 038991

spitablgfenuses theresgptinaHios. c&‘wﬁbwmétew@i%a@v%he%n described in
tﬁé fc%%{q G é’rPQt%hY Ngo]' C%Tbg%'zﬁ is688d BR 0*&89 t 24 01;?7 , to Keim;

resen nventi o yam ne-epl ch
&WIEOT&S:;SUECBW Nmrﬂb\éﬂvﬁlﬂ 95:7 Ho 4<8imh; B;BHﬂe'rﬁﬂ;Ilsmled on

Gaaitgr (4edSe o erRvidEet é\i'&@ﬁ 88! L & S 2 TPEh 1075, to
FaticvRRl & ol on 1uaes08) léélfedoélgﬁg%n'ﬂb@’?ﬁt an t§llﬁ“éirowch etal.;

materi al's have bPeen descri oW ng
4Pkt 76586, Nestied Gn Apmfl 8,213979 4o Petrovich@tabband 24,222924, lasued on

sedibe1gffopll b vad Teonh OB ERAEhic Tsing difudd o

pBgleg ézrﬁi‘hu@‘é réding afd SHingsidst ﬁe%h@&ibtﬂﬁeé\lwu@bcﬂ(ﬁw of

to Petrovich et al.; 4, i ssued on
meAidelydewith melgming,oreieaot @an ae aﬂvantageous g usg beth

SR O S TGN Ol e
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A5 Ui SRR REREL SRRl ASuRifyititsPoPhotance, tre
fiber composition of each layer may vary depending upon whether a bath tissue
| product, facial tissue product or paper towel is being produced. In one
30 embodiment, for instance, middie iayer 20 contains southern softwood kraft fibers
either alone or in combination with other fibers such as high yield fibers. Outer
layers 22 and 24, on the other hand, contain softwood fibers, such as northern
softwood kraft. '
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dtga%Sure cgnc\(fe(\)rrydaaérﬂle%dYHgt upér{‘ﬁ'neofr na product. For example, the process
may be used {0 produce bath tissues, facial tissues, paper fowels, industrial
wipers, and the like. In general, the basis weight of the tissue products may vary

from about 10 gsm to about 110 gsm, such as from about 20 gsm to about 80 gsm.

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

about 10 gsm fo about 40 gsm. Far paper towels, on the other hand, the basis
weight may range from about 25 gsm to about 80 gsm.
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present disclosure.

The side of the web contacting the throughdrying fabric is typically referred
to as the “fabric side” of the paper web. The fabric side of the paper web, as
described above, may have a shape that conforms to the surface of the
throughdrying fabric after the fabric is dried in the throughdryer. The opposite side
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30 web can be formed while the web is on a highly textured throughdrying fabric or
other three-dimensional substrate. Processes for producing uncreped
throughdried fabrics are, for instance, disclosed in U. S. Patent No. 5,672,248 to

Wendh, et al.; U. S. Patent No. 5,656,132 to Farrington. et al.; U. S. Patent No.
24
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HeaadyduartrPteralasizs ghrbeayal [ 72 Al so

|nclu ed s a pick up roll ned to
facil lntmrdamasmﬁ‘r thefpmeenlasscﬂowref ﬁleradﬂlma c@mparsttmo can be

iAPormorFh i8S ke WEB sy bBink Uolp SRBE TR aalidous
éif@p@hsi@htdﬂﬂﬁ@rs Gotitined if théRE&EbaK 68 Bnd/of hya6picemn 8Pplying the

wth the present disclosure, the additjve Conposition

‘additiveecompesifion duriea thepiwcess. In ere patisylaseragodiman, the

R T L

tasueywatp6s hﬂ"lﬂeldw We;r%ie travetheg oh lrt]lw gdidei rofls 7Rerimay eexapplied to
t t,

thg s%rr]f%c %% tt{ec ryglIE dsum %%I fg‘r3 ?ransfter ce)nto one side of the tissue web 68. In

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

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

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

the moisture contained within the web to be evaporated. Web 68 is then remaved
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addi tive conposition of the present disclosure may be
applied topically to the tissue web 68 while the web

§00tl ﬁo‘i% ing on the guide rolls 72 or may be ézﬁtﬁ;oss%}
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to be 'evaporated. Web 68 is then removed 25 WO
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PP, Be2iFul oERHAAn DR AR B e ok BEfRfing processes.
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I'ssue Ve conposFtion nay a
susack, isuchest infaopintagepingopesation. For exanpl e, |n one

nb t h ddit
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tHePRA B )zSoFi‘IIBBthISH nh&y Beta'pﬁﬁé@ td\80leabtGhasidbdf e web and the at
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leaist one s&daoofttbeaweh mawrtben @esnnep@d;eln gengrakdhe additive

BB Lt 2R e ST B B ot e

w@ﬁdh’ayb@ arepPd Thé iadbitive copspaiitn ey e @dpliedds botin eides of the
side of the web and the at |east one sjde of the

weayandq@wy@@e@%eﬁthemetg&]@ieaed o eaﬁﬂﬂi“{‘ﬂe\/“é}mPOSlt'Oﬂ may be
aBAIRER] SAd BB GCR {88 drfiodch s b1 ARAwSb tiafbe LD
addi Heﬁfrmgriqnﬁsg 14, mmermpbbémmnlaf ed;ystemmat mayibe uskd to apply
id f d .
SR 598 R0L ST, B P ohR Pt SEEH Bt i
|HG§§réﬂé%l ek é%o@ﬁ‘ﬁéht%h@@:rﬁﬁ Flgeﬂﬁh pEh PEiid 6P6fline process.

erring to Fig. 4, one enbodi nent of a system that

Aawhoba, tissup webaﬁ@amdetaq:@om ta the preapesiliusisateddn Fig. 2 or

Fld- o4 BranEn =B rEREs I S HIBOR3 i St

compbbition@pplitdtidn station genemlly 825 ssditmz Mdm:l& a/\nip fafmed by a
made according to t he rocess GIHJr | ustrated

smpgth nibber press gl ¢ ang & natlemest rolegaudre r l§6pal§ef99ravure roll
Séglﬁl“&ﬂnﬁnﬁg{@ﬁﬁﬂgﬂf %éés%g&?ﬁﬁg:?nb?r p%ﬁﬁ’r’gt éacglltn‘?é‘ composition
900 IRm'diuse rcdlrﬁﬁaapplresuhe radditbescanypdsitibh 9hitb ane side of web 80

atter 0 ravure roll 86. Rotogravure roll 25 86

i a Dr%ﬁ%%&ﬁﬁmagtgm ‘on with a reservoir 88 containing a

Fi 1 siv@slgptd tHRncaiRated vith a ﬂaatee%nwaaﬂerr %a‘.séﬁhb eBﬁsu 94. The

~applies the additive conposition 90 to one side of
he&ated roll 92 can be heated to a temperature, for instance, up to about 200°c and
particularly from about 100°C to about 150°C. In general, the web can be heated
to a temperature sufficient to dry the web and evaporate any water.

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

heating device can be used to dry the web. For example, in an alternative
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in a preselected pattern. Web 80 is then contacted
wth a heated roll 92 after passing a roll 94. The

W@%tﬂ@ﬂ,lg:pll 92 can be heated to a terrperaturq,cr[f,@m%,{,ssggl

k) about 200c and 30 particularly from
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heat ed toat erature sufficient to dry the web and
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heat'| I Nng devices can I tanc
teansfertro#l 160rin eonia«;éwdh arodmgrawmrm&lﬂxﬂé whmh isEin Iéommumcatlon

h d, h b b d
Wil s 855vol 104 confainihd B areng i Grmouaias JoBy S to
sHtRid 82, %a%ddmva%onﬁ;ﬁmm@@.sl milréaeté tﬁe oggagﬁé side of web

roll 100 in contact with a rotogravure rol

a%lnuanpmaiaﬂtﬁiaaﬁtem Qwashthe se@gad\ﬁmtwﬁmpmmﬁlﬁrpwsf@oré!ed web

o855 LRt R fiGERAC| 08, 67 aitHes B M- Wsh 2 TR on the

SUPAR0E idf ¢hes Crtpiref dried 108 f&la dmtmwmtmt@mm@dttherefrom by the -
Once the second additive conposn nis applie w?
agon of arrepieg tlade 112 fhagrering b 1;12 ae% gag arczsa rolled pattern

f the creping
C}&&W% %gbrd gn ﬁ%éﬁgg%%ﬁfkﬁsg%g@%% t her ef rom by
t he Qmte crepetl, hssmeemm 80)indtis e!rmﬁodimmlt,clsmllag thiogl a drying

rﬁi{%‘ bmag§f83‘!§tnr g4 &d {%a@.@ e %%%er at i. E@uch 4s an

&zbﬁ%r@ﬁ@d%? infrélrédt héate ﬁh@ﬁi\ﬂﬁ‘@tenér?y Mt ldort thfacﬁkéh Brying

dryin station 114. Drying station T4 can i ncl ude
Bt

stafiore bty be necassaty inrmame spplicadionsrio dey e wabregidiure the

R (b RicIE Opo b g B0 5 Bfltve B sciBfted,
hom@ivee,dhiother dpplidatiorishdryimelostation Gil4¢my3ntbﬁ@e nedded.i ve
O i ag b s b o bl A 15850 114 can
o%‘p@@&dglb\?é]biﬁfzﬁleat i JHSmﬁ‘ﬁﬂQ%reE f l?ér?%}liﬂtt b'!ﬂdiﬂ\)éecomposmon

I's station 114 can
tioe pavaiind job thet txampasmmrc applued wdhemtaanddhsdypa of webdused. In

in the a 05|
S@H?ﬁ)%gpliqagﬂ"wﬁr %é‘x? ngh 8ﬂ{'ﬁ’ ?{%ga Lging.a gas stream
sﬁ%@%s élf‘gt 3 {fRpd rb“cﬁ“db%[}?w(ﬁ“ﬂ‘ td A5d@ MWDo, he tissue

can hea usi ng gas stream 25 such as air

at aln Menmdmemtﬂ!lmbed imBrg ﬂoaamQh theoaziditive composition is
b%a%ogbglfei ¥ Sqth%%hre ﬁ'@' tsssue%eb on‘?y que %ﬁﬁe oﬂ‘ﬁe web undergoes a
creping process. It should be understood, however, that in other embodiments
both sides of the web may be creped. For instance, the heated roll 92 may be
replaced with a creping drum such as 108 shown in Fig. 4.

Creping the tissue web as shown in Fig. 4 increases the softness of the

~ web by breaking apart fiber-to-fiber bonds contained within the tissue web.
Applying the additive composition to the outside of the paper web, on the other
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being applied to each side of the tissue web, only one
side of the web undergoes a creping process. It

Wé%ﬁ#ﬂ%l?ﬁ under st ood, however, that in other PCTfUSZ'O__06l038991
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rumsuch as 108 shown in Fig Cr epi ng
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camposition appiied to thy fissua uely as sHewdin Figsdinawscentain the same
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presel ected pattern. In one enbodi nent , Jor i nstanc

tq e welain a\v@“@mﬁz@.r@p@ﬁeﬂtﬁ@ sugcession i i%aeieosh%@swé%pplvmg
tﬂé1 Quifid LG git@ﬁtlﬁ%fé?:reté%g feg aéucglhe?s H1st Efd@rhde% sufficient
erconnec a net-l1'ke design oh the
strelmgrjthcte theé weduwﬂhmmimwerwg asmbstiintiehporticoved e sulfaee area of the
additive conposition is applied to the web in a
tern that represents a succession of discrete

shapA&co lbbéntﬁtﬂgﬁlééufé mrm:ﬁwe @@ngaanbﬁwspmfed to
shapes, suc ots provi des sufficient 15 str

caeh siie afdhe \mapﬁb uebas forpver Sopsabaut % e rebpuhT%% of the

Sy B8 i SR ARBgbh o gete

cempbsitibd @v&bﬁ:ot/&efrmwomeb%sw alsout 60%h vethed swfacelarat of each
15% t o about__75% of the surface area Qf the we

siggafiteweb. yThe ptakamoupariagdit avsrsr@mm%ﬂ%awllq@owch side of
tﬁiﬁ@ﬁ%b IfinthblrafGy Bf fr ﬁ'l% eqo tc?ﬁ%ﬁto%@ﬁ%#‘w&g% ®hsed upon

surtrace area oI eacC
tmmtaitwelghtamfdhem@ csunbasuftom abeaypb1Y%de abtwut 2006 by weightt, such

f f bout 1%+t bout
a8 Gomb oot a1 BRAIRE ¢ oval el ght of tho-
veb, AstHalisvd ERIBURRD e éd%l@é)c@i‘ﬁgbeitlaﬂ%ahméwtrgtﬁ the tissue

such as from about 2% to about 1

weheafigs being:appliadsin amamatiat up tcealzwﬁﬁo\ﬁ%tqf@ae todal thlckness of the
Wb dIng Noh' vifidhis factors. It has been discovered, however, that most

- of the additive compasition primarily resides on the surface of the web after being
~ applied to the web, For instance, in some embodiments, the additive composition

penetrates the web less than 10%, such as less than 5%, such as less than 3% of
the thickness of the web.
Referring to Fig. 5, one embodiment of a pattern that can be used for
applying an additive composition to a paper web in accordance with the present
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web after being applied in an anmount up to about 30%
of the total thickness of the web, dependi ng upon
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web. For | nst ance in some enbodi nents, the additive
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cBAMPG B A Ond: APALE BrilustiR e TOwbIhole R 1S made up
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e n@cﬁmbtcﬁféaubﬁ dnidl theldred<ethacRinatisdetibhe Wﬁéﬁ ekhg h?exafgons as
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shawadn El@br?g e pakesmepyneovarirasn aboutAQ%HeRha 60% akthe surface

NPT S BB R 438 anHkre DAl o EP G850 35 B the
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diregtion and _the cro s-nmachi ne dir n. en ysin
hexaésrﬁgrfaa to Ejgnfh 4 hffrgemgod'm?@ eﬁ pa%ﬁnaﬁ\?hr ¥ing dn
abGRTR %g fsﬁﬁﬁ’tb% g&%ﬁw&pi@ SHowr? elnsﬂﬂi[sf &hbodftheR, e pattern is a

one Ssi nmore particu y can cover

rethmlate@ gwdoﬂ\ﬂmmesmuﬁs:aﬁy,atbe raimm_lateti peitermisbin thefshape o
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|ﬁ6@ﬂﬁarlédh fopatter® ashtE8 madd ép batd ﬁidtesélo@t of discrete shapes.
reticulated grid. Mre speC| fi cal I the retjcul at ed

pat t &he precess thabissraddodppiyt ive qoraposidieq to ihe tissue web
u{l\g%&o%éﬁéee\%ﬁ?ﬁé 5F&eﬁ&s@fa%\%é%aﬂé& F4EAHE P2 vius printing

methods can be used to print the additive composition onto the base sheet

depending upon the particular application. Such printing methods can include

direct gravure printing using two separate gravures for each side, offset gravure

printing using duplex printing (both sides printed simultaneously) or station-to-

“station printing {consecutive printing of each side in one pass). In another

embodiment, a combination of offset and direct gravure printing can be used. in
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25 in conparison to patterns that are made up on a
succession of discrete shapes. The process that is
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used to print the additive conposition onto the base
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t;%&tedgge@@méwég conposition 106 is applied to one
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cont TONSTEAM SRRUH CecHin G BlSASRU N0 A0NN 51 pEdNE
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comp@sitiancﬂooordmg m;atﬂaﬁeauthat meenscgrpamrttmamabom 40fheof the
' to.a,.ro t%or use
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he web. For instance, the pattern
may Tissee websnincorporating the additive composition as described in any of
the above embodiments generally have a bulk of greater than about 3 cc/g, such
as greater than about 8 cc/g, such as greater than about 10 cc/g, such as even
greater than about 11 cc/g. The tissue webs may have a basis weight of from

about 6 gsm to about 110 gsm or greater. For instance, the basis weight _of the
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~additive composition or at least one of the plies adjacent to one another may

25 about 40%to about 60% of the surface area of one
side of the web. In one particular exanple, for
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embossingmipd 50. rrul ti-ply product. For exanple, the
separate ) . . .
Vehen forming multiple ply products, the resulting tissue product may

comprise two plies, three plies, or more. Each adjacent ply may contain the
contain the additive composition. The individual plies can generally be made from
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plies of the multi-ply product can be brought adjacent
to one another fromseparate parent rolls or directly
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the esidesss time indthgtasnbossinarnip 15&;&@ twen theguessure andhe

et Ere TORUESRIGREF 1O (i the' RRiREMRBLALr Uehndd

embossments.

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

- along the interior surface of the pattern roll 152,
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htatedumdidos 2h alt&dyﬂ:re inra scfidrizel state pﬁbcmterenhg”mgme embossing
e ssing nip 150. In this manner, the additive
o sition may be 15 heated and thus can al ready be
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pRESE BB R sted ok TR D4 L BF 1IBRHE MR 6OpriSS Fefjober
c@étéd'b@a&kmil PR iSStamdd, SEI@e Baékiﬁ@%ll 184 eantssludmelfigh®inner
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pat (AfgmaBuelyn i hagnbi 1 i be Araloa steshial o a pattem

tHe Matdives thdpsitdrhl orﬁ!h%tﬂé%rﬁfﬂ?loﬁz@ﬁ\t atilltdifother embodiment, the

backing roll 154 can comprise a smooth steel roll, commonly referred to as an anvil

roll.

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

In one embodiment, a visible patiern may be embossed into the tissue web
160. For i_nstance,. the pattern roll 152 can include raised pattern elements. The
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backing roll 154 can conprise a snooth steel roll
comonly referred to as an anvil roll. The process of

Wé%ﬂgg(ﬁ&gnt di scl osure can be used to sinmly RHARSG0cR38991
|

ern into the ti ssue web 160.

3 t"
P A @@%ﬂ‘*&@m Bhg gegked Bbctiative Pale i e tissue web. The

10

15

20

25

- 30

conposition in the tissue web can be used to bond

decerativenadion 6an e \asvaﬂmra@@mzqh!g and agsthaticelly pleaging. The

BptiR o inclide SPRROTES, They 1Rel foRb, bugteries,
}ea\iésaanmals,fley&ahbﬁbgram hwok82, syambdlsahddee likes TFde pattern can
pattern el enents. WO 2007/ 070153

hecmadesped SeBBRIe dpy%xr@f@rsghe@pér%ﬁaa comprisgraatigplated grid. The

S50 SO0 IRt P BB BT g

mapestein geihenal, phe pattem carheovert detwaen abopbt Yocand abaut 80% of
ncl yde strai

d | f|
thAuEags Bl oG shaBE Sygf i 8 BBOE 204 iRk 80%,g the surface
Y BPlHE sHebt! Fer bkéﬁp!eTh?oﬁébhﬂfdaarﬁéﬁt hdeniBESindpattern can

separate discrete shapes or can conprise a reticul ated

agvetifromrabous 50 ta abwﬁ%%mﬁawfaoﬁearga@zmba sheebn of

c encife b@sibts R himeRNor £ bafe ] iy B8 Showringragier detail i
Fi§o10. 3R&patterd Rl 182 Eacke abemstinde) e rigic eteel solbwitashe pattern
from about 2% to about 60% of the surface area of the

elerpents fegned Ry AROEaVIng opAthet sulibIRdAchNIguRs. ofis SeBibiggseen, the
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L 55 L5t Bt o ol S £ S abckBet 4 Shown, e
palfiain oW1 S2efohms sl defireaingribedsnenteivithinits tiésueheeb 164. The
embossments are well defined due to the presence of the additive composition.
When the tissue product 164 comprises a multi-ply tissue product, the
embossments 170 also comprise bond areas where the muitiple plies are held
together by the additive composition. | -
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pattern roll 152 as shown in Fig. 10. The tissue
product represented in Fig. 11 may be a single ply
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defined due to t presence of the additive
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anti-microbial agents, on the other hand, include guatermary ammonium
compounds, such as quaternary ammonium halide compounds. In some
embodiments, quaternary ammonium halide compounds having the following
formula are utilized: '
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Exanpl e of anti-drying agents include glycols and
gl ycerides. Exanples of anti-mcrobial agents, on the
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avail a sui tabl e quat ernarﬂy amoni um
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Other anti-microbial agents that may be used in the present disclosure
include halogenated diphenyl ethers like 2,4 4'-trichloro-2'-hydroxy-diphenyt ether
(Triclosan® or TCS) or 2,2-dihydroxy-5,5'-dibromo-diphenyl ether; phenolic
compounds like phenoxyethanoi, phenoxy propanol, phenoxyisopropanol, para-
chioro-meta-xylenol '(PCMX), etc.; bisphenolic compounds like 2,2-methylene bis
(4-chlorophenal), 2,2-methylene bis (3,4,6-trichlorophenol), 2,2'-methylene bis (4-

36



36 WD 2007/ 070153 PCTI US2006/ 038991 - eC 0-!x:31 "1
chl or o- 6- br onophenol ), bis

@nobenzyl) sul phi de; hal ogenat ed

250519y - 3, 5-di chl or ophenyl) sul phi de, and Qisud8s6/038991
N

10

15

20

25

30

al cohol s;

rwdranyi«ﬁmhbmhgnzyaﬁulphidéxhaiogengimm@hd@m(ﬁ g., 3,4,4"

R oRa A s e RERRELS TR SenP altBnoR: hiaffexidine;
cﬁforﬁ@i:&m%@uélﬂa?@tﬁd méﬂ@&m Av&dthpiakl de a nunber

benefits to the resulting er. For i1nstance, )
s ur f dbeampingesoiutiorcimpregnated :m@t aifissue pheet may a!ﬁqoctmyam one

o BRE ripr R RiFe@Risr R to s rliber S pRYEIS 16 fhayresuiting
WigEr, FSranStenes, duafaRtas bhd thdrbgsamiiy wettasliytdfahe wiping product,
itself. In general any 10 suitabl e nonionic, anionic

cansepva as amollianin srarimpreve thecabiliy afdye wiping psegist i@ slean
I t
shﬁég%égrbglgi;%ﬂ %l%o%%nl'\}éaqoqs‘iablh g%?g&hﬂsm@elf Rgeneral, any
spitalslemomlonie,samcﬁuctwbalqmmanrmabtermssurfaﬂtardenagf be incorporated
tance Kaflg CHr), which is a mxture of
WWPB@Q Bfhi azol i none and net hyl i sot hi azol i none

avai 'Iﬁ‘?%n%ef rﬁﬁbéﬁleﬁ%‘ %&@ﬁ% soNﬁi@)hsda%t al!s‘b éﬁntam 2 0ne or more

(avai l rom Ml nt'yre Chi cago,
prgsmmtmes (Quitpble pegdavatives mnludeg rimamstam:e Kéthon G@@ which is

o Pt SR orie Ol s BBt Sre RyeRb B SiiBitavatetie rom
RIHnY BPa5AD Macieltii Ber(avﬁrablé FORT R GRAID, Chlcag[? IL);

| sobut y[ par aben, enzg ar aben, sodi um net hyl par a
Di-ﬂlai\fsbwﬁamnpr(epgu Glydantrt us2l onzadne., Fair Lawn, N lodopropynyl

oA el s BSRA B J5h o AL

PROSHSAraben) V@lﬁyl{)@%b@ﬁ etiiyserabon dsbproﬁytﬁawbénﬂ b@ablﬁylp!araben,

Ger mal | am dazol i di ' Ger nal

b(eamE@lrab@nnwdlurrie@ﬁt yishiabed g oder mﬁopykﬂaﬁ\mn grhrpmO-2-
nit o’b?g@é\ﬁj%ﬂ oflgRY: %ic - ﬂr@ﬁé%?les eﬂ%m?%@nﬁg&ﬁﬁl F}Jéé‘é‘yand the

ot'e ad tives
Ilml Qthersuit2ble meaanmhmtndmhsthbbarsokbbwﬁuﬁﬁ%ﬂajos, such as

"Shutiah 115" aindogoRing bk, FERia ) RleralPidlonpng "cema

pie i %ﬂoc ﬁ?g@gfg 9bxs (@8- Ct@dfo@-s @&Bhl@fmr@ﬁ@dlmﬂﬁé and bis (2-

| P&Fﬂ”l{ﬂiazbﬁélﬁyl 788 Hndde@broliniy buapekhrbéMaty). | We' ght. Once

the tissue Sheet is inpregnated wth a wp

sol utn generahany gfithe abpve additivesrmaydee pmﬁaﬂ@ guth@svvlpmg solution

i ot i AR BB S bR 2 5 e W Plioute by

mfe}gﬁtatﬂw ifstahes, TeaRy bibkudiitivesirday Bepredéntith arhegnt from
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(€. 9ondEafiE tsE08sROLYE iyteited ﬁ/ﬂﬁ d Wiping solution, the wiping
products may be packaged as desired. For instance, the wiping product may be -
packaged in a resealable container. Some examples of suitable containers inciude
rigid tubs, film pouches, etc. One particular example of a suitable container for

~ holding the wipers is a rigid, cylindrical fub (e.g., made from polyethylene) that is

fitted with a resealable air-tight lid on the top portion of the container. The lidhas a
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dried base web in a process sinilar proce
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di Si tegrat d for 30 mnutes at 4% consistency at 120
Ilééﬁg-ﬁ-iﬁﬁ?—%nheu The NSWK pul p was then

tra

| ST pEENTR 18403 SRR el rouoh
drittd bassoweb nalaanoce% similar o ﬂrlecgfocpsmsmm in Elg Cﬂ) The

and dllu ed fresh water to reduce
ofSRERRAChEd & Haell et 6 §?%"W§¢@§mabout 0.2-0.3%
Air-dried northern softwood kraft (NSWK) pulp from the Terrace Bay, ON,

~ Canada mill of Neenah Paper Inc. was placed into a pulper and disintegrated for

30 minutes at 4% consistency at 120 degrees Fahrenheit. The NSWK pulp was

~ then transferred to a dump chest and subsequently diluted to approximately 3%

consistency. The NSWK pulp was diluted to about 2% consistency, pumped to a
machine chest and diluted with fresh water to reduce the machine chest

| consistency to about 0.2-0.3%.

Air-dried Aracruz ECF, a eucalyptus hardwood Kraft (EHWK) pulp available

: from Aracruz, located in Rio de Janeiro, RJ, Brazil, was placed into a pulper and
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rotogravure printers in
ﬁﬂlgsdﬂgree@lF im@ thrqughndrypr an-ﬂ V\wmmk:h mm safhrolisa‘ofr benvertrng
inti [ORESS, C consi sted of the tissue web being fed
j orrt1 Ng | i ne where the additive

CO”quﬁetunb?ethéu an‘-dn&iqistsh@ shiakf %g Hatéd'Qith a chemlcal
sheet. One side of the sheet was printed using direct

commesitionutilizipg 2 ratagravereprinieeein adpicsl pingtg proecess described
. di t' pattern as shown in Fig. 5
a%né)ﬁlqmﬂﬁrﬁggbgh?%%&er inch were printed on the sheet in
bot h 'N'beprh'ﬁlnglprrec@swcmsiaed ohtHy tssusOvel bedrid fadSintoTagravure
surface_ area cover g proxi mat el y

PrRENG JP HSTe Mg ASEY GOMPRSBOn WRs PIIHBEoNLp fas stirface of the
s‘ﬁ%@f. rGhk 8flic! &F tABIRNBSE WBL PrihietPi8ihg direct rotogravure printing. The

- sheet was printed with a 0.020 diameter “dot” pattern as shown in Fig. 5 wherein

28 dots per inch were printed on the sheet in both the machine and cross-machine
directions. The resulting surface area coverage was approximately 25%. The
solids of the solution being printed were controlled to approximately 30% to
provide a 5% dry polymer add-on per dry tissue weight per printed side. The sheet
traveled from the first print station fo a second identical print station where the
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provide a 5% dry polynmer add-on per dry tissue weight
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Bel oi t Wheel er Cal ender stack fitted With a magnesium
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E@éﬁﬁ%ﬁﬁ%ﬁ in Figure 10). The tissue sanple side
cal application was positioned so that
20 it | \/\ng single:plytwﬁples werb ip«amalhnerm:lae@wamefmeet and fed
cal endar, was

80 C. 25 Th | | owi ng test
GRUGH AR SasH BPIRIOVBeoIa Clsiraraieck Tt Withamagnesum
t t i
offERSTGIddlel Wind SRHRIUERPaRim (OnfeP 8 Bl baudfia Figure 10).
The dissige sampleeside wth therdwenmoalcapphoam was z@smeneal Godhdt it was

e L 5 s B i ooty Bhed s 0
25  Stripgeiall f@s@bwa%qhéhrmmed(dmhe@?ﬁbﬁséa&rs%ﬁéméwand

direction ( usi ng a precision sanple cutter
cgmpared fo the tissue web prior to embossing:

~ Tensile Strength
The tensile test that was performed used tissue samples that were
conditioned at 23° C+/-1°C and 50% +/~2% relative humidity for a minimum of 4
30 hours. The 2-ply samples were cut into 3 inch wide strips in the machine direction
(MD) and cross-machine ditection (CD) using a precision sample cutter model JDC
15M-10, available from Thwing-Albert Instruments, a business having offices
located in Philadelphia, Pennsylvania, U.S.A. |
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topically treated with an 25 additive conposition. The
G@“@QMW@DQW&QMWW%I i ed together and subjected to

an enbossi ng process Si @WPL@M% one illustrated in
Fig. 9. During the enbosSsing process, a pattern roll
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ure and heat of,the enbos ess

oBHER aEpfs 15l Reb Wk RRBR AR BRdCRRRRA FBAE LIS an
adtitive ThinposAIBhN AR t@sﬁé%@ﬁ@weé’é)thahqan@aqegémee &n@fsub]&ted ta

enbossed | am nate structure were conpared with t
an embossing process similar to the one illustrated in Fig. 9. Dunng the
embossing process, a pattern roll was heated to a temperature of approximately
80°C. The pressure and heat of the embossing process allowed the thermoplastic
to flow between the plies creating a multi-ply laminate structure.

The propertiss of the embossed laminate structure were compared with the
strength of the tissue webs prior to embossing. Additionally, an unfreated tissue
sample, and a tissue sampie treated with an ethylene-viny! acetate copolymer
binder were also tested to show the benefits of incorporation of additive
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all ons of water, 5000nL of a 6% solids ol yvi
reldlgsi Insernorated, losstad lsfWikmingten, Rejawase, Mé&a r

sol urdr@bat%ﬁ g%';lty iy a@h351§ &éﬁg@?ﬁg%twﬁ&%'ﬁ%ﬂdsh%t

sol uti on Ve conp |o
fonneerd CH )i tgpitalucensisied oﬁﬁﬁlgaﬁdnmbf watar] SGGOmhmfeuﬁ%oéohds

BB lEREG! Siian, TARIE PER 1210 seliv RubiERBE Saiylien. ang 2omL

ofa 1.5% ﬁlﬁ@'ﬁ&d&bﬁﬁmalﬁ fs@nﬁrbﬁplm é&cﬁﬁkﬁe ééh‘ﬁ%@%@ﬁé b¥cording to

scraped the tissue sheet and snal amount s of ryer
the prasept disclosties warkapplindyaira satids amﬁ@ﬁmftammmately 5%.

ror 4 EaneBtehtfiad)B ouRht gl et i Bngdan fig ankee

drysiTafiRie the icpapiiig @La*dei rTifslcrebfifg5la88 e6bSey@asitilycatraped the tissue

w th several 30 chemnical conpositions utili zi
- shpehand smal espunie pkdpier eeating eff tha Yankee d ﬂfqrnﬂ%mcreped tissue

1RGSR s B S HPGIBH S cateb Yorl Bi RFEbrRirhg.

creping's
Chemical Application Process

The uncreped through air-dried tissue sheets were coated with several
chemical compositions utilizing either a rotogravure printer in a typical printing
process or by a rotogravure printer followed by a creping step in a process
described as print creping.
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descri bed as print creping. 44 uu PCTI US2006/ 038991 P

pCli~ WO 20p0~7/070153~r P q".,. "yWIl'," 1.1 s Hd~
wo 20e7ors3 - -G "It T p . ~~ii~~ During thgrwus006/038991
BGSSE the tissue web was fed into a

gF avDueng %rie’ipﬁ g Efmss?meetistsfbe va;tﬂimﬁs Ved m@m_ﬁi&mﬁnﬁng
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o S thoek Vs BRfted iing B8 ibdihie Driye] JHesIRIA s
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s@letion beingi prinied wairg lsonfreliecpia aprraxisnately e teipsevide a 5% dry

PP EF ot o 567 S Gisgh bPiatel L b, el i Repled rom the

 firs® plihsstaBornvis a seabed identizabprint skatidrawhé the Betopbiefde of the
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was then passed through a throughdryer that dried th
tigsuerivas corlgd:in %W'@R?ﬁ?@!‘é’l-ﬁ@%?g@@l Was than passedgnetigh a
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was printed wth a di aneter "do attern as

sysfasenofi the shegt. ©natridephthesshest wasqrrinted Hsingrdirgst retogeavure

offird T35S Ratules Btk B YA 0B eter (T e dlBan iSshown in
Fiyo Brveharai 28 otsARdb indlh vepd peittatbon tHieshgut és beth theanashine and
and doctored off a rotating drum 20 which had a

CrogeaRching AERsUANS: of i restiing SEACEAATPE SONerageswas approximately

| ut+ ' At : .
290, R s AR Aot a g cru,
whizh térdya stifaseibempergtirensri 00PCntTie solide of Thessletiondeing printed
iRl BG5S B R por
ﬁgdequéig qt; ﬁéAﬂp %ﬁiteé%icﬁé? PTR 588G ¥idBDTHSPbhelst ‘Aé%ﬁy Pl_rinteaEand

em ca lied For sanples treated with a ive

crepeddn priviler method on e seennskeidebeforedhe sheekwas wound into a
Sk Sy R aapgp e o des e

Chaniidss Abbied! ef i n pol yner di spersion used contai ned
R A A R A
tleprdBerd MBG0R tHe fNbRITRPLbIPAvRIBR the Brhponents of the additive
composition for each sample. The olefin polymer dispersion used contained 60
wi% AFFINITY™ EG8200 plastomer and 40 wt% of PRIMACOR™ 5980i
copolymer. The AFFINITY™ EGB8200 is an alpha-olefin interpolymer comprising
an ethylene and octene copolymer that was obtained from The Dow Chemical
‘Company of Midland, Michigan, U.S.A. It has a Melt Index of 5g/10 min at 190C
pér 2.16 kg following ASTM D1238. The PRIMACOR™ 5980i copolymer s an
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an et hyl ene and octene copol yner that was obtai ned
from The Dow Chem cal Conpany of M dl and, M chi gan,
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R ELTHR T BB o GO NP5

tdata- W@zonmdammnméhleﬁ%(al@ Elnd\nih ah Pua’oﬁﬂriuyh)'}a S hé- olefin
triaza-1 -azo ntanec n

& PR ENI S ARG GPTANE et SRSy DT Rtie Bartcl
S%éﬁﬁ?cgﬂgwlsﬁgmy 2@1 oAU B Bf fqql umetric particle

sl ze o |sper3|ty of 2.2, and a pH of 11.
10 Advdiditiopally conicolatwesegnade slilminia donnnulatm@ cantaining primarily

ok SiBbl Ml P RIALE JfvBheTabi doetdle BroRIFELShlsidn, obtained
ot AirPedubsOMcALNIEY PeUsdde name AIRFUENX® BRG] MIREAIRFIEEX® 426
Al RFLEX(r) 426. The Al RFLEX(r ) 42 63% sol.i ds)

(BRI Wak ot BB NS® 550D 442 5tk o iRl iavabable rom

i o R 0 N PcoROND

1866 (V &% sofids) mveitainie fiesm Hercmdes,dnaommraﬂedphmabbd m Wilmington,

q%&“%%i&f%)%bi%@%e G (101% S519) A BBIE o Hercules,

P&%‘i’ed r!oé@!té Irg‘%mgngﬁ?{o?)@é\ﬁareuu%&  afd) ﬂlaw 6%0%tids) to

roximateély 7. The final
anb\evmaplﬂ@ﬁ awmoqmaf@lsg?it T&lerfmaé farmudationo dayaveighiEsprgisted of

TN T bl RSy B HRRCCRNRR 13 ha 1%

PrOTot Gli@ Mefsaniermat e to the Sanple Addition
Conposition add-on (0/0) Control 1 Untreated UCTAD

NA 2 Control 2 AIRFLEX(r) 426 Binder Printed 2

COQS&'IS_]E i3 Cont rd&lnggglﬁ’oﬁ%éFﬁédss ue Njidheti of EX arrpl e Aggroxnmat
o the Sample Sra}nnl € Agdltl:on

Comnosmon add-on

(60/ 40)
%

Control 1 Untreated UCTAD N/A 2
Control 2 AIRFLEX® 426 Binder Printed 2
Control 3 Control Creped tissue NA 3
Example 1 AFFINITY™ EG8200/ Printed 2

PRIMACOR™ 5980i

(60/40)
Example 2 AFFINITY™ EG8200/ Print-Creped -2

PRIMACOR™ 5980i

(60740)
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Exanpl e 2 AFFI NI TYTM EG8200 / Print-Creped 2
PRI MACORTm 5980i (60/40) 46 J WD 2007/070153

wbei7ldareP6/ 038991 r.-ft C1k" 13 s 9".)f 6 .pE/US2006/038991

np— e SNl fYm EG3200 / Crepe Package 3
R C%Qm
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9801 (60/40) Exanple 4 Al RFLEX0426Bi nder -
Printed 2 e ' ' FFI NI LY /- PRI MACORmM
F58HPIe 3 60/ 43’%?['\1'&?%@2? si de EER«BE%% ﬂg@) Proceg/]s%
Bef or e enbos FIRMAGPII™EL8RIt i ng 2 ply sanples, the
tissue was pQgiiddyoned so 5 that the printed or

treated side .i.nside of _the structures, For
SE’fﬁ"EP'e‘%tructp\t/ﬁEeLsE%h%gﬁfngm% oly W80t parti cufarl y
posi ti oned buxistireidewo outer plies were positioned so
that the si deppRgTeR gddgod Nsi de of the structures. The
sanpl es were pl aced on.a linerboard carrier sheet and
fed through RIMAEOR™ PP Bel oit Wheel er Cal ender
stack fitted (@#/40) —dnterigsidsi um enbossi ng 10 sl eeve,
with a criss-cross pattern. The sanpl es were enbossed
at a pressure of 20 pli at 20 fpmat a tenperature of
ErfltbgsingPsidesg The foll owing tests were conducted on

th les; Wet/Dry Tensile [T o i s
P IR hns G4 B P £ SBI4 g e e postoned s
thatithg Fbﬁhtéo(@%ateégiae@sém Ithé inde offiassthectiresr ¢or 3 ply
Absorbed (GMTEA): The tensile testg th S erfotrrre?
struskuies thesmisidieplyl was akipartigylarly @@ﬁalpﬂﬁa&)émﬁ fgouter plies
Ct+l -1 0. b - ' .di i
wels ppbitgfid o8 gt Sl g oy e Hgugl ok the Suctufer T
W dqhetgdnmsies werd plavediome liderbeard oarrief bpetard fed through a

SRS Rk ) M3 Rk e

S, OB T e st Snpaagoi(spears o
200ailate20 famy eha démpaeaturenefid:Ci r ane was set to four

I{:)iﬁaes. The tensile

The following tests were conducted on the samples:

Wet/Dry Tensile Test (% in the cross-machine direction), Geometric Mean Tensile
Sirength (GMT), and Geometric Mean Tensile Energy Absorbed (GMTEAY:

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

The gauge length of the tensile frame was set to four inches. The tensile
frame was an Alliance RT/1 frame run with TestWorks 4 software. The tensile

frame and the software are available from MTS Systems Corporation, a business

‘having offices located in Minneapolis, Minnesota, U.S.A.
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frane was an Alliance RT/1 frane run with Test Wrks 4
software. The tensile frane and the software are
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o e o DAV of.f ocated in M nneapolis, Mnnesota,
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lénrjgﬁlg I%{r;mé &aﬂﬁglé %g%%mtﬂilyﬂgb O%ysﬂﬂg/tsig hﬁ& @"/:[5%!%@ g@swogrgrens-fome

tiumtertsdearieeggeahscg'ptlmb({fﬁm abbre@kEEg:)arm—fdrce’a:Im/cm calculated by
cal c i ntegrati Pl

it ot na S Alia G0 B R e8tl b6 2pu8F % gf sample

fo Qﬂ‘epfanﬁétf’f@'sﬁ)pé A'(kll&g?émsﬁaﬂ:et Reeupdtead\the slope of the stress-
ograns-force, neasured as the slope of the stress-

g’@mswfé(ﬁﬁl”%ﬁ?eﬁ’for@'ﬁﬂm e®)-grans force). Wt tensile

St 1 oNibitetSte BrEeth St MeblGrea i dROAY AN ds dry strength
egcsipﬂstpat tl'@rmha }gilefs Ia\:'éirg wettecm::tjt&rtottie?hgagz Osrpeg:gf' cﬁiyplh@rdar to wet
tipaPDle. St sy e et gl iod o defpniasd Viales sdag
té@géfb‘%ﬁl‘é G23:0248 RRR WéﬂﬁteﬁjdéHQOC{ tré to ageéﬁd?emﬁsa%/bne cm

Brite" general purpose scru I's then

.depth.t o di nensi ons of 2 5"x 4". A pi ece of maski ng

t ipately,5" ol h

o o fSl S lRE By Senrlt At T apenf it IR Saba”
dh’ﬁénsuéﬁé @bkzlm 4pag. pidés Ehma%mgtthp@ @ppAskimhatdly8Niong is placed
%rg into the water with the taped end facin

oniof theed'rariges fifee Rade Thamarking fapaisiad o hald the
fﬁﬁﬁ;‘béwgaa conpl eted. The sanple to be tested is
ac

blotter paper that conforns to TAPPI T205.
The Ther sorbbbiog pad is thereplaced irfto dhe Watervwitiethebiapbd &nd facing

o et PRinehad M ettt el b Aohl Jeatneas cREpIEier: The
sﬁhﬁfﬂ) Be t@ﬁe& RepRAER bA Hater Mﬂerttﬁ’att&b?lfdvnﬁg ib 'PAPPh?205 The

rOX|nate center. scrub gm
scmhbmgi pad leprem@m‘diromﬁbe avatﬁub@ﬂwyanmtepped &mutly e timeson a

BB rssatiated Wi PO RN bt fhe, RS o 3 bisd ganty placed

onlthé %ﬁ?ﬁblé @hréuel tdmeWeibth enthic sanspleen ﬁi@ay@‘obtﬁnmfcenter The
divid dry tensile strength value, 30 Each

| scwmg bades behdnm mﬁﬁed‘pr app@xr@@ﬁeiml@eegsc% Tleg sappienis then

ihRdiZER AR into the tensile tester and tested. To calculate the wet/dry tensile
strength ratio, the wet tenslle strength value was divided by the dry tensile strength
value,

Each tissue code (minimum of five replicates) was tested in the machine

~ direction (MD) and cross-machine direction (CD). Geometric means of the tensile
~ strength and tensile energy absorption (TEA) were calculated on the dry tissue

tests as the square root of the product of the machine direction (MD) and the
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direction (MD) and cross-machine direction (CD).
Ceonetric neans of the tensile strength and tensile
w@ﬂﬁﬁﬁyﬂﬁbsmptl on (TEA) were cal cul ated on t hecEuy2006/038991
plg***¢*ﬁﬁhﬁl‘$§tgj§ lepriop the square root of the product of the
ST dareition (ccma) Thlscyiekied4fh A@rage 7aRisdthaBis independent

E USZ 06/ OSS%ﬁ ss machi SﬁgDé Thi i eI ded an
d%ﬂ Rptiol dRE ST % B HYRTE VEoH I SROMAEIow.
T:qge?‘g?g’lﬁtsglﬂgﬁf tﬁ% tﬁgéﬂéaéhdﬁﬁ{ t‘ﬁ%qgl|c%ﬁﬁst5§1\é’$] bel %wn even

are ovvn In

thcatgtmmbﬂssmg amknom tmdetehomjb the’etreegth@f asﬂdmmxwebpthe
ete e St

h of
5 sEenghniAs vy sl Biidhser R loBe fubSelive dfing mdditive

cOhrpRsiien. of the addi t | ve con‘posn tion. Sanple ID Basis
W "Nunber of Plies smPlies Lamnated Control 1 60 2
No Contr ol 2662No Control 3 41 3 No Exanple 1 66

2 | e Yes le 3 41 s Exanple
4%@—9—@' %Z%-gtrvé t b|¥-®‘?§§£@§t es th?Ph sence of

the olefin poI ymdl sper si oRliesl0 was negsiasRdy to

nate the pli &?/IT Sanpl e ID D Basesheet P&s’} errb033| ng
@!ﬁ' i Post - GMI GMTEAZ2enbossi ng

cn) (gramcni enR) Contr ol 3960 3280
58%%ntrol 2 §A80 6460 98§92 Cont r ol é\loélo 540 23
14ContrahBl e 1 5290 6080 69 883 Exanple 2 MN2B0 4840 92
9 np) e 3 2420 2900 37 31, Exanple 4 §870 6650 99
97%’%@6" ég

_ Plgbbve tabPR indicates Row the ol ef {%°di spersi on
| XAl t he GVgand 49 2 Yes

Example 3 41 3 Yes

Example 4 66 2 Yes

This above table indicates the presence of the clefin polymer dispersion
10  was necessary to laminate the plies.

Sample iD Basesheet Post-embossing Basesheet Post-
GMT GMT GMTEA embossing
(9/3") /3" {gram-cm{cm2) GMTEA
{gram-cm/cmz2)
Control 1 3960 3280 58 44
Control 2 7880 6460 98 92
.Control 3 810 540 23 14
Example 1 5290 6080 69 - 88
Example 2 4230 4840 92 95
Example 3 2420 2900 37 31
Example 4 6870 6650 99 o1

The above table indicates how the olefin dispersion increased the GMT and
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WD 2007/ 070153 PCT/ US2006/ 038991 ~W during thernal
enbossi ng. Sanple I D Pre-enbossing Wet/Dry

wO9s709689SSi ng Wt/ Dry  Avg. (Std Dev) (% Avger

/038991
iy . 9 ‘el 1 31 31 Control 2 41 43 Contro@ﬂg6
o % . 3/9&["- Pt

L 0 gl s l

10

15

@nﬁéssiﬁ%anpl e 2 43 51 Exanple 3 39
58 Exanple 4 40 52 The above table indicates how the

ol efin dispersion increased the wet/dry 5 during

varl ati ne pr SR I Wag) 1 BB

var i ati%ﬁﬁB@ﬁt he pr g i y 4 8fibod ﬂ Wet/D
by those of ordinary syl (Std Ddng (8t , W t hguig. (Std Dev) (%)
departi @% fromthe spirit and scope of the present

i nventi &8N @hich is nore par@icularly set forth i ¥lthe
appende j#s. In additiongqit should be underst@od

t hat asg:ggllt@%? t he vari ous 'i‘.‘& enbodi nents may beﬁo

i nt er ch@&ogédl Both in whole o24in part. Furthernor&5

t hose ordinnary skill in e art will appreciat

t hat tﬂ%‘%'@g}oi ng descri ptigﬂ is by way of exan‘prﬂ%e
only, abghrhsleot intended togBimt the invention g
further_described in such appended clainms. 15 50 WO
2007/ 0 F@saple@r/ us2006/ 0389989 Wat is dained: 158

pr enoi t4 ssue product nprising: a tissue

conpri ?W@Eﬁp fibers, the talessue web cont ai ni ng%?g

addi tive conposition, the additive conposition

conprising a non-fibhrous olefin ol ymer, an
et hyl The Abavedallp indigates "@M‘bﬁl%ﬁfﬁ)f}d efgign {ncsgased the wet/dry

?Eﬁ{@ﬂ{em{gﬂgg{ﬂogmg_ 5 web including densified areas

have a defined structure in the tissue web that
i s f olhese and wileeradadificatiorsoan gariations tadie predepit invention may
oluti.on jncorporated into.t.he, tissue wep., 2. A .
§ airosRe BARPRE bE b et i Bantaré #BpSHhtepatifp from the sprt
Bhe fs@b?e bgme preSentEnPefibiC wHich & hbRIpSrtBLMAIT ises 'ﬁw& in the

produc . A premoistened tissue product as define )
anp@m@dﬁzlggm&m&@dﬁtiqm dét should be understood that aspects of the various

embodiments may be interchanged both in whole or in part. Furthermore, those of

ordinary skill in the art will appreciate that the foregoing description is by way of
examplie only, and is not intended to limit the invention so further described in such
appended claims.
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product conprises a nultiple ply product, the additive
conposition form ng bond areas between the tissue web

w@ﬁﬁbmﬁoﬁﬂ acent web. 4. A prenoistened tlssuq,dqr,@@uﬁgmsggl
3 kaim1, 2 or 3, wherein the densified
P @Iﬁfﬁg@’ £ﬁ%ossmnts that are visible from at
I east ,one side of the tissue web. 5. A prenpistened

tissub proipremaistensd fissys Rroguet GAMPrisipGr ei n t he

nb t
Foti oul at ehtsaq Be0 TpRddoubHeRs ¢ iR GERRE Sifanfho an
additied coragosition, theradditivs cénpdsition Somprisiag @ tmom-!ﬁbrous olefin
SOBRE AT S SiRo bl 56 a e s e frdE il dp tos
5 \!rv@b%ﬁblumﬁ BAsIAES GPEh S that FHags %deﬂﬁ%@%@r‘u‘&tdr@% ﬁi’é’hééu@web that

np03|t|on conprises the ol efin polymer and
l@lf@fmfﬂd by theradditwerppmpesition; angha- ol ef i n i nt er poI ymer

of ethyle n ne I ed from

t he groupn{}g’ﬂ)g'q%%wggﬁ% reﬁrqt%@@%ﬂ] {Hse‘%%ﬁ% ‘anched

or 5 2yclig pﬁbmﬁietenemuéswbaaa asadufinedde sonnt, wherein the
represented by the fornula H2C=CHR, wherein Ris a Cl

U@Zlfoﬂﬁlﬂé%? S‘W%ﬁ%ﬁﬁl@rpr@%ﬂ c alkyl group or a C6
to G2 #\Préﬁéﬂéfé s%u%rp?rBBb&ta%'Iféﬁn‘ehﬁﬁ%Farm PAWKerein the
as define nany o eprece Ing clarns, wherern .
prlmduatknbmpmsca)rrmﬂmie |pdmpmmm itisee additiee cbeipositiool fpmaing bond

“and fi n ol .ses_.a copol yner of
HEEpE gﬁ"ee "ﬁé&?na ?f@&’ sel ected from
the of oup &epshékidHedsstiblPrb8ing -astcfhelion ekiml 1,12 8F f 8, wherein

branched or 5 cyclic diene, and a conpound repr esent
be densifiedrareas chmprspRMbgasmsnts that are sisple fronTableast one side

ched or cyclic al kyl group or a C6 to C20
‘f@?%é?%%’%m WD 2007/ 070153 PCT/ US2006/ 038991
PCT/ URU , "A pégmeistdriald tidste. grodu@.-ashiefined sy elaamotlugherd the
defined in any of the preceding claipns, wher ei n t he

%map%sm%nté siefbe ARaie i RAteFs sprPSEbGA talichlated pgtiern.
agentg %1 6l§fgﬂe§|tt%%glg sﬁrbél?éi%swe‘?ﬂﬁgtm @%nﬂe’f INed 4 or 5,

|ncla|m rern the ersin i ses &
wheteixihe tissee ivekb bas bheen ﬁrnaed:amdmdmg it aaueﬁbld zprocess

ot or 11 A Bramalsii e idietradint 43ishned ey ot freeding
élélﬂ’csm\nﬁreréi’ﬁ%@ aadmbe comfcgﬁroﬂ é&n@%%ttheqmﬂ ﬁe@n{d?end the

ethylene carboxylic acid copol Prennlstene
alefis pelymes @ompnges @@falnba-qleﬁrunwrmi!mez of gthylenesand at least one

%’Q?%%éﬂf&?ﬁgagﬁg& e é‘e‘?@n@?’%ﬁéﬁ@b%ﬁ gcemrbzﬁ%e%r branched or

5 aycliydizne; eiaybgeathier aadladc@ﬂpmmpreéérﬁed by the formula H.C=CHR,

et hyl ene-carboxylic acid copoly
wherein R is a G4 to Gy linear, branched or cyctlc alkyl group ora Cg to Czo aryl

group.
8. A premoistened tissue product as defined in any of the preceding

claims, wherein the additive composition comprises the olefin polymer and the
olefin polymer comprises a copolymer of propylene with at least one comonomer
selected from the group consisting of ethylene, a C4 to Cy linear, branched or

~ 5 cyclic diene, and a compound represented by the formula H;C=CHR, wherein R is
a C. to Cx linear, branched or cyclic alkyl group or a Cg to Cyg aryt group..
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17. A premoistened tissue product as defined in any of the preceding
claims, wherein the tissue web is made from a fiber furnish that consists
- essentiaily of pulp fibers.
18. A process for producing a premoistened tissue product comprising:
incorporating an additive composition into a tisstie web, the additive
composition comprising a non-fibrous olefin polymer, an ethylene-carboxylic acid
copolymer, or mixtures thereof, the tissue web containing pulp fibsrs;
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22. A process as defined in claim18, 19, 20 or 21,
wherein the additive conposition further conprises a
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2007240705 praeees asxiriined 38 orim 223 wwheseiy ihe«digpersing agent

cofeRS oMM BB RAOIENER Aheolind?. e ntle L,

ant i2%, cr gbprdceagest definied imcidime 8 119;1 QOejrf21 S¢herein the additive
composition comprises a mixture of the olefin polymer and the ethylene-carboxylic
acid copolymer, the ethylene-carboxylic acid copolymer comprising an ethylene-
acrylic acid copolymer, the olefin polymer comprising an interpolymer of ethylene
and an alkene, and wherein the additive composition further comprises a
carboxylic acid.

26. A process as defined in claim 18 through 24 or 25, wherein the

additive composition is present on or in the tissue web in an amount from about

0.1% to about 20% by weight. _

27. A process as defined in claim 18 through 25 or 26, wherein the
additive composition is topically applied fo the tissue web. '

28. A process as defined in claim 18 through 26 or 27, wherein the tissue
web is embossed together with a second tissue web, the densified areas forming
bond areas between the adjacent webs.

29. A process as defined in claim 18 through 27 or 28, wherein the tissue
web is formed from an aqueous suspension of pulp fibers.
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‘ %m%f ﬁﬁf’ p?oggss as defined in claim 18 through 28 or 29, wherein the
wiping solution comprises an alcohol, a surfactant, an antimicrobial agent, or

mixtures thereof,
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