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A process for making the tissue product of the present invention comprises the steps of

providing a plurality of cellulosic fibers comprising fugitive wet strength agent; forming a web of
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FIG. 6 is a schematic cross-section of the belt shown in FIG. 5, taken along lines 6-6.



FIG 6 is a schematic cross-section of the belt shown
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catdl@ed Bérhihddtal Srm@n@ttho e fitBM@tifof Rtond 6L HRIAEHebfically aldehyde
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wet strength is Parez 750® offered by Cytec of Stamford, CT.



g/in (19.69 g/m for each g/n2 of basis weight of

initial wet tensile, i.e. 19.69m wet breaking |ength.
woveog/osgeeci fically, the initial wet tensile w PECT/D82083/037217
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Wil ihfdek Nfle fflihy 13 Prset N K dboi780.L 9,604, P26, A7 130! NDs1,557;

Poriation of aci 6 cat afyze hém acetal ftormati on
5,008,305 08 3 6i; L 160 AU 14,603,702; &B2%N26; G.H79,048¢ 6,035,229; 4,079,044; and
6 '?fi cally al dehyde functional groups on the

g@;@ maki ng fibers or in a binder additive for the

pap®hitea kienpnfiadeal Sormatdme nivcinddm watmer swlable haehnipe efor generating

been foun rticularly us f ' ' .
PRy Ve e e e s, o drcBRYBte Mkt R H binder
méhtean ehichisamére dive Glthe WY &GRghtI 486 Eohdition than in the condition of high

PCT/US2003/ 037217 12 X her . addi t.i I
ionFRR o3 RPETese B AR O PRSP ERE yoiom.
Sifchinet@lis Mee berg pringiltyidirectededt wab pedgptdwhish ave kd beldebivaned in a slightly

the art. enpl.ary .art,..incorporated h i . .
mpigk %r%ﬁ&g%%ﬁflﬁgxﬁﬁrbﬁgésgosg? u@ﬁeévﬁ%aglorﬁéi ﬁggsdﬂg[gon' The following
refb@dncaserd igorpdiated higtih by esfuvedice Strrtknptrpost of thewingwsbmplary systems to

ac%?rg@%g %%%Q§Ehg%gkg]§m% ?ngtﬂc’y glé ?V?‘g%%ﬂyl\%oég%? %%ht?xeg}p tan be applied to the
wEbs QB Bhe/@6dent Myehion 2hzh WillG8Supiliad gene2d@,al Rver moisture content than

e L S Sl
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HO-(CH,-CH,-0),(CHCH;-CH,0),~(CH,CH,-0),-OH



| east 25% by wei ght and the nol ecul ar wei ght 1000
ceiling and vapor pressure |less than about 0.1mm Hg
W@e0040#6os¢ e al so met. Pol yet hyl ene gl ycol and PCT/US2003/037217
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particularly including ethylene carbonate and
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are relatively high. These charge densities range from
about 4 to about 8 equivalents of cationic nitrogen
w@en4kidengr am of pol ymer. An exenpl ary materi aPCT/852003/037217
Al cofix 159(r), a product af Cba GCeigy, Inc.
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The fiber-flexibilizing conposition conprises materi al

listed in the follow ng TABLE: Trade Nane Chem cal %
w@goowb4seappl i er Nane Water Water 9.5% Urea CoptieDS81083/037217

Urea 23. 7% PCS Sales Inc. 2050 A d Ochard Rd, Suite

440 Skokie, IL 66007 (Distributed by Chemicals, Inc.)

Car bowax 600 Pol yet hyl ene 2. 3% Dow Chem cal d ycol 600

M dl and, M Cal cium Cal ci um 10% General Chenica

Chl oride, Chloride 90 East Hal sey Road 77% Fl ake

ParBieppppanys subiseq0eadls 4ofvBitet infobrutingie-bly t@lsetissuahaying avensls weight of
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It has about
15. 8Wgt Strangth asdéfired hekinds detimbdbyt the O%shbd desciied imaSTM D829-97

S th t has..about. 5% of. th i -flexd bil izl
8 ohfogrreghiealiy pudlih b4 g 1ol bl gl bf o 112
“TasOBliathbd BTeFinciVBtdoedise”. it Fhgttise Méet Stremeytiy fshdefinedl as the loss of wet

Fugi ti ve, Wt Strengt h St.rengt h. as def.i n erei .
epg® e on o Rafealifiy FRESREEROR g HhR I REAEHA gmentioned
niethbd, \déihpaFehs itheemBneakénn eha®i afengiddingffoPHpeinu@anil tRegpelred condition

. Pr oduc specj ficall b thod 11.2 Y Test Method.B..
o AEh o SBB bE] it i, MRS e v

Stlgigihnie defasd bhthisl los s afpersaitage tof tisiWe Tehilerdgeigtiags made immediately
%Ea%ﬁrgd i medi ately after saturation according to the
EFP8 " ¥ent i oned net hod, conpared to the measur enent
made after standing for 30 mnutes in the soaked
condition in the Finch Cup prior to recording the
tensile neasurenent. More particularly, Fugitive Wt
Strength is defined as this | oss as a percentage of
the Wet Tensile Strength as nade i medi ately  after
saturating. WO 2004/048694 PCT/US2003/037217 21 \at
is clainmed is: 1. A tissue product conprising
cellulosic fibers, the tissue product having at |east
10%



and preferably at |east 20% of fugitive wet strength
and containing at least 3%of a fiber-flexibilizing
W@ oovposscdd on. 2. The tissue product of clai m IPCTI82003/687217
the fugitive wet strength id generated by hem aceta
functional cross-links. 3. The tissue product of any
of the preceding clains , wherein the
fiber-flexibilizing conposition conprises a
humect ant, preferably selected fromthe group
Wheris¢lsitiedgs: of cal cium chloride; lactic acid and its
salts, high fructose corn syrup, glycerol, triacetin,
sdr bi t 8ltissurgiredutiotompnising c¢llolosic fibegsythe tigsug byodwdt havimglat least 10%,

any coppi ' f. T t roduct. .of an o
of t hegggrﬂégﬁéll&?lﬁg& g%%%?r%ré’ ’of' %lggg I\Vﬁ{ %ﬁeggeth RLP S aining a8t 3% of a
fi ber - fibeex{lebibilizing ngmpasioposi t i on conpri ses a

plasticizer, preferably selected fromthe group

consl Sﬂlengssﬁé rodl&i%sr %Ailﬁy{,o\%lyelre% ‘?1% ﬁll &0 lv?e’t sgg%%hr %Sge’ne ated by
sucrose, ethyfene carbonat’e, propyleﬁe car bonat e,” ang

any cohdmimgtal finctidnelrcew$-links, The tissue product of any

of the preceding clains, wherein the tissue product
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pl ur al ¢ampogifion ennpdieessd humentants prefeeglyontsctedfremeghngmup consisting of
patter ol ural it i.oh; ' I
m cro- %g\i%%@g?% % éﬁéeé:cﬁ&é%ldg {S S%S,gﬁl Elgﬁ%égﬁ)ég? P glycerol, triacetin,
subst aserhitl, Inaltgelnmamitolsropyletevatyck], aml sy losimbingtioaltheyeof.

sem -continuous pattern, and a plurality of discrete

aneas. . tiﬁ@@zﬁﬁ&cﬁf df faﬁ’iI oF B 3 elin RRIAE, Rfﬁ&giﬂctfle fiber-flexibilizing
according to aim 1l the process conprising the s?eps

of 1 a.compositieli ergnpaissl aplasticiesr, préferblyl salected ot theegroup consisting of

conprisilng fugltiv, t gt ent.; . 1.n

a web o aﬂt ﬁ%ylgg}ﬁ%t{ﬂ o@?’%‘ﬁf [ %’é{rﬁs@ cs!acrgf&yi %tléyl?rﬁe c%rg%{%eb fopylene
moi st urabopaiataad enyofonibgnstion therpofabout 5% and d.

depositing a fiber-flexibilizing conposition to the

sur f ace,Of; T di 04Cl A

o uhers T he e oD gy OF t BRESSGER Wtk 1) SR produet
f i ber scomwmipasi asdifferehiéal-densiy parfer c¢raprispigovpliialiy of High-density micro-

1 MR TSRO, y78ed st

conpr i & high-dengityghicioseginest is selectadddm a agteem olmsubstedtially continuous
form t . ' ) ; _ t ha.
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a macroscopi cally nonopl anar nol di ng belt having a

wéb- si d@rocess frapdkdigddissusppriytitaecording teelajm -tk precessgnehpaising the
plural ity pf deflection conduits extending between

t he web-side and the backside and structured to

recei ve RO¥ikih@RpuBitf dPRelfifdslc s (cbmbridde SrubileL St Rirength agent;
b. forming a web of the cellulosic fibers;
c. drying the web to a moisture content of less than about 5%; and

d. depositing a fiber-flexibilizing composition to the surface of the web.

7. The process according to claim 6, wherein the step of forming a web of the cellulosic

fibers comprises the steps of:

(@ providing a forming belt;



(d) transferring the enbryonic web fromthe form ng
belt to the web-side of the nolding belt; (e)

wa@ledoumetspng portions of the enbryoni c web i nt oP€18S2003/037217
defl ection conduits of the 22nolding belt; (f)
I mpressing the enbryonic web agai nst the web-si de of
the nolding belt; and (g) drying the enbryoni c web.
8. The process of Claim?7, wherein the step of
defl ecting the fibers into the deflection conduits of
t he (bpl didepoediaigt the pmraiibfsefsceﬂp}olsiyifmgrsa:ofdpmimg priegver wet strength
d|fferent|al to t ral i [
t he ol di aﬁ be 0 the rmﬁ%lyelt arn% %}eﬁsﬂgl 51{6 gglrgggmg w2k 8§tﬁgce(flﬁ1§)sm fibers
wherein t&mmst@pmgbﬁtlnpressing t he enbryonlc web and
drying the enbryonic web conprise pressing the
enbriyoni growding et mwoscoﬂiwllyuhmiop@narbmblﬂingrmbltahae(mgf aceb-side, a
gf \%hg[ Be/:b%glfsdd’e %osge to ﬁe g)\él -tme ns afit %O£Iq¥aﬂ%/ to? dglgcltlg?l conduits
fiber-f| exidadibg zbetvg:en chemwelsslﬂe cand tthr bimkside rhdcruaired he receive

web conprlses Spra ber flexibilizing
conp03|t|8 mnﬁ?ﬁ% %%%gﬁﬁ?g?ﬁtemu?leX|b|||2|ng

COE:B@)? t ItParﬂSfer?ﬁ(lé i dl 4 IHCe erf) %%r Lheeixfrl? hé Ib%llt A8 the web-side of the

CcoO Iti1on, any C |nat|on
moldmg belt;
(e) deflecting portions of the embryonic web into the deflection conduits of the
molding belt;

® impressing the embryonic web against the web-side of the molding belt; and

(2 drying the embryonic web.

8. The process of Claim 7, wherein the step of deflecting the fibers into the deflection
conduits of the molding belt comprises applying a fluid pressure differential to the

plurality of fibers disposed on the molding belt.

9. The process according to claim 7, wherein the steps of impressing the embryonic web and
drying the embryonic web comprise pressing the embryonic web between the molding

belt and a surface of a drying drum.

10. The process according to Claim 6, wherein the step of depositing a fiber-flexibilizing
composition to the surface of the web comprises spraying the fiber-flexibilizing
composition, printing the fiber-flexibilizing composition, extruding the fiber-flexibilizing

composition, or any combination thereof.



