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€54) Title: SOFT TISSUE PAPER HAVING A SOFTENING COIVIPOSITION CONTAINING AN EXTENSIONAL VISCOSITY
oo MODIFIER DEPOSITED THEREON
)

= (57) Abstract: Disclosed is a composition for softening an absorbent tissue and tissue structures softened asing the composition.

] = The compasition includes an effective amount of a softening active ingredient; a vehicle in which the softening active ingredient is

. 3 dispersed; an electrolyte dissolved in the vehicle; a bilayer distupter and 2 high polymer, The electrolyte and the bilayer disrapler

cooperate to cause-the viscosity of the composition to be less than the viscosity of a dispersion of the softening active ingredient

in the vehicle alone. The high polymer adds * "stringiness” to the composition opening the air pressure operating window for spray

application of the softening composition. Preferably, the softening active ingredient is a quaternary ammonium compound with the

formula: (Rp)em - N* - [(CHy), - Y - Ryjn X- the vehicle is water, the electrolyte is caleinm chloride, the bilayer disrapier is a nonionic
surfactant, and the high molecular weight polymer is a nonionic polyaerylamide,



ot or hi nol aryngogi cal nucus di scharges do not always occur at a tine
convenient for one to performa thorough cl eansing, as wishuseapomnd

copi ous amobunts of water for exanple. As a substitute for thorough

cl eansing, a w de variety of tissue and toweling products are offered to
aid 30 in thgotans of removing fromthe skin and retaini 8H%Hﬁn5?§scharges
for disposal In a sanltary fashion. Not surprisingly, e use t hese
products does not approach the |evel of cleanliness that 1 15. June 2005
WO 02/ 48458 PCT/ US01/ 48598 can be achi eved by the nore thorough cl eansing
met hods, and producers of tissue and toweling products are constantly
striving to nmake their products conpete nore favorably with thorough

cl eansi ng net mm&.nﬁtmnmmmmmmmmcememse many
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is often pronpted béﬁiﬁgélﬁvgh égéag? é*ﬂg.ﬁ it ﬂued r ubbi ng
with a harsh inplenent can abrade the sensitive skin and cause severe pain.
The alternative, leaving the skin partially cleansed, is chosen even

t hough this often causes mal odors to emanate and can cause staining of
undergargents, and over time can cause skin irritations as well. 10

Di sorders of the anus, for exanple henorrhoids, render the perianal area
extrenely sensitive and cause those who suffer such disorders to be e
particularly frustrated by the need to clean their anus w thout pronpti-ng
irritation. Another notable case which pronpts frustration is the repeated
nose bl ow ng necessary when one has a cold. Repeated cycles of blow ng and
W ping can cul mnate in a sore nose even ,15 when the softest tissues
avai | able today are enployed. Accordingly, making soft tissue and toweling
products which pronote confortable cleaning w thout performance inpairing: °
sacrifices has | ong been the goal QirdddegRfERegrs and scientists who are
devoted to research into inproving tissue paper. There have been nunerous
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struct ures hendnRKer aiioh, RN catheabiradye®90f the various avail abl e

nor phol ogi es. Applicable art in this area includes: Vinson et, al. in US.
Patent % 228,954, issued July 20TEQENEALNEIRERN in U S. Patent 5,405, 499,

i ssued April 11, 1995, Cochrane et al. in U S  Patent 4,874,465 issued
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met hods for_selecting or wupgrading fiber sources to tissue and toweling of
superlor pﬂBﬁgﬁtles Applicable art is further

BACKGROUND OF THE INVENTION

20 Sanitary paper tissue products are widely used. Such items are commercially offered in

formats tailored for a variety of uses such as facial tissues, toilet tissues and absorbent towels.

All of these sanitary products share a common need, specifically to be soft to the iouch.
Sofiness is a complex tactile impression evoked by a product when it is stroked against the skin.
The purpose of being soft is so that these products can be used to cleanse the skin without being
25  irritating, Bffectively cleansing the skin is a persistent pérsonal hygiene problem for many people.
Objectionable discharges of wurine, menses, and fecal matter from the perineal area or
otorhinolaryngogical mucus discharges do not ‘alwaﬁ occur at a time convenient for one to
perform a thorough cleansing, as with soap and copious amounts of water for example. As a

_ substitute for thorough cleansing, a wide variety of tissue and toweling products are offered to aid

- 30 in the task of removing from the skin and retaining such discharges for disposal in a sanitary -
' fashion. Not surprisingly, the use of these products does not approach the level of cleanliness that

1



illustrated by Carstens in U S. Patent 4,300,981, issued Novenber 17, 1981,

whi ch di scusses how fibers can be incorporated to be conpla.ame 2005 paper
structures so that they have maxi mum softness potential. Wile such
techniques as illustrated by these prior art exanples are recognized
broadly, 30 the4\é can only offer sone limted potential to make tissues
truly ef fedY?PEEBnfortable cleaning inplements. 2 15. HHEWHE wo

02/ 48458 PCT/ U501/ 48598 Anot her area which has received a considerable
amount of attention is the addition of chem cal softening agents (al so
referred to herein as "chem cal softeners"”) to tissue and toweling
products. As used herein, the term"chem cal softening agent"” refers to any
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web, to the pu urry as |t approaches a paper maki ng machine, or to the

wet web as 'tAﬁﬁﬁér 38616 Basd WHRM pRfulph ﬁﬁu&ioﬂtltlmgrreﬁéttx@ﬁosg hoRlihe GRcedsaRAPer
maki ng nachl ne. The seg&ﬂg%gath is _categorized by the additi on of chem cal
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paper. Exenpl afgcowdingly whidnasdft tigud dnd tofvelinggrodpets whidatrergaztc sandaitably claahitigng
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includes US. Patent 5, i ssued to han on venber 23,
1993, i ncorf8rEdstrisdp éﬁSWr"bym? BIREVEng digsue pRpeh Thete Bya Semavacpy s iopr oad

use i n the rédoghibd dbyasi®SETReH 2, |1Mpr%%sbﬂne$s$fﬂ@ﬁdﬂr&ﬁcﬁ?0 reduce the strength
whi ch would otherw se be present in the paper and when the paper nmaki ng
proces$0 part i Oud angalthat hdsdbeanregyloitad) in this regard has been to select and modify cellulose fiber

morphologies and engineer paper structures to take optimum advantages of the various available
morphologies. Apphcable art in this area mcludes Vinson ef, al in U.S. Patent 5,228, 954 issued
July 20, 1993, Vinson in U.S. Patent 5 405,499, issued Apnl 11 1995 Cochrane et al. in U.S.
Patent 4,874,465 .issued October 17, 1989, and Hermans, et. al. in U, S. Statutory Tavention
25  Registration H1672, published on August 5, 1997, all of which disclose methods for t‘.eleéting or

upgrading fiber sources to tissue and toweling of superior properttes Apphcable art ig further
illustrated by Carstens in U.S. Patent 4,300,981, issued November 17, 1981 which discusses how
fibers can be incorporated to be compliant to paper structures so that they have maximum softness
potential. While such techniques as illustrated by these prior art examples are recognized broadly,
30 they can only offer some limited potential to make tissues truly effective comfortable cleaning

implements.



operation, is robust enough to tolerate incorporation of the bond
inhibiting agents. However, there are problens associ at ed5swiuhé 200%se
met hods, well known to those skilled in the art. First, the |[|ocation of
the chem cal softener is not controlled; it is spread as broadly through

the paper 39osigsyst ure as the fiber furnish to which it pgraRplied. | n
addition, there is a |l oss of paper strength acconpanying use of these

additives. Wiile not being bound by theory, it is widely believed that the
additives tend to inhibit the formation of fiber to fiber hydrogen bonds.
There al so can be a loss of control of the sheet as it is creped fromthe
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converting operation subsequen ep Exerrpl ary art from
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: Exemplary art rolated to the former path cateporized by addmg chemical softeners to the

tissue paper prior to its assemb!y into a web includes U S. Patent 5,264,082, issued to Phan and

Trokhan on November 23, 1993, mcmporated herein by reference. Such methods have found

25  broad use in the industry especlally when it is desired to reduce the strength wlnch would

© otherwise be present in the paper and when the papermaking process, particularly the crepmg

operauon is robust enough to tolerate incorporation of the bond inhibiting agents, However, there

 are problems associated with these methods, well known to those skilled in the art. First, the

location of the chemical softener is not controlled; it is spread as broadly through the paper

30 structure as the fiber furnish to which it is applied. In addition, there is a loss of paper strength
" accompanying use of these additives. While not being bound by theory, it is widely believed that '

the additives tend to inhibit the formation of fiber to fiber hydrogen bonds. There also can be a
loss of control of the shest as it is creped from the Yankee dryer. Again, a widely befieved theory

3.



25 April 1, 1998 all incorporated herein by reference. The 5,215, 626 Patent
di scl oses a nethod for preparing soft tissue paper by applsyiung 2805

pol ysil oxane to a dry web. The 5, 246,545 Patent discloses a sinilar nethod
utilizing a heated transfer surface. The Warner Patent discloses nethods
of applica | uding roll coating and extrusion for arti cuI ar
conposi ti o%t&&{dofg%he surface of a dry tissue web. Final I&Hﬁksﬁ I%’*’gson

al . application discloses conpositions 30 that are particularly sui tabl e
for surface application onto a tissue web. \Wile each of these references
represent advances over the previous so-called wet end nethods,
particularly with regard to elimnating the degrading effects on the
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Qf 5,215,626, issued to Ampulski, ef. al. on June 1, 1993; U. S. Patent 5,246,545, issued to
|  Ampulski, et. al. on September 21, 1993; U. S. Patent 5,525,345, issued to Warner, et. al. on June

11, 1_996, and U.S. Patent application Serial No. 09/053,319 filed in the name of Vinson; et al. on

25  April 1, 1998 all incorporated herein by reference. The 5,215,626 Patent discloses a method for
preparing soft tissue paper by applying a polysiloxane to a dry web. The 5,246,545 Patent
discloses a similar method utilizing a heated traﬁsfcr susface. The Warner Patent discloses
methods of application inchiding roll coating and extrusion for applying particular compositions -
to the surface of a dry tissue web, Finally, the Vinson, et al. application discloses compositions

30  that are particularly suitable for surface application onto a tissue web.

While each of these references represent advances over the previous so-called. wet end
methods, particularly with regard to eliminating the degrading effects on the papermaking

process, there remains a need for providing a softening composition that has minimal effect on the

4 .



t akeaway tension, the softening conposition can cause the web to adhere to
the applicator roll because the takeaway tension is no | aagahe 2u@s | able to
over conme adhesive forces due to the 25 softening conmposition. If such
adhesi on occurs, there is a high likelihood that the roll will wap. Spray
appl i cati onyghz/idisge sof teni ng conposition can overcone pregesSeRRegat i on

| ssues, such as roll wapping, because the softening conposition can be
applied to the web in a manner so there is little or no contact between

t he conposition and process rolls before-the conposition has had a chance
to set up. Spray appl i cation has its own set of issues, however. One such
issue is 30 th | e _a mni ressure is re uired to create an
spray patte?q‘?n&'%‘ ﬁ@P@“’fsé’f&l e r%?la he mogt ypartat, p ‘B@(Pé‘?l’?@ei)éﬂaf‘%é?e
aerosol i zat kaﬂnesé lis generallye adnbifered by mwsﬁmml ih thanit it€ lbe Shdbytrebte of plicayed.

apparat us) e By e |_s, defi ned
by the pr ess qm %a %ﬂémﬂgéojﬂ i Qsmo%&gge?aug u?:’ﬁesaaerre%usco | zan:r n °?Za§‘ uT%[ wsb
unaccept abl @tfbliaﬂés ﬁlygblhtmefﬂmproéwt,tawtsrm@htumt wiehre togudintaim plpgicd dnigpoiti itﬂﬁon is

carried gway, dsfsPidrin buldkly, A %!u&e? uRRoRAiRES SEhisAPRBI A RlievelMc i Nl Y,
there is a continui ng need for ti ssue papér products having good

strength pFBPacisTREn ofgiegen bongy bvesn Fis aperipidng HBF Petere Grpeh rhgesult

conposi ti onsf th&pdpemg)@o@psphuﬁ&n{gmmm&ss ﬁrﬁhtﬁt defpfaditly 6rchoth GaPlofybede the .
requisite Sr%ftne?dsaf\'\“houfrpg cce %t?é |ng the strength of the --
product or OEHEF ¥ APSTY & e There is a further need for

comrerci al proGRSSes i%phfeso?cra ﬁ&%ﬁéﬂ&s L{)%Ql RLQOUGE i)mrno lert

acceptabl e process operation an nproved “pr

conposi 14 ongrovidingisysh sefnes dmpraysseplp dvﬁhefé dulﬁ?ﬂ‘iaﬁé d@f@%ﬁbﬁ Ffrw@h tof @m sa% i s
shown in .t h@ssﬁecgab@\gytdasct.otros 612QD1d] Be p&:laiwm\é pgienTlai%hdeEhEEéi@ék dagohtis ent

webe, o ef T DR ERL SO oo PR et (SRS PR TS DPBAhE.  and

aest heti cal d:cyzumiugamem@rtuosmlapuﬁm of Tk soft,0500g itibsue havisg a sdifsp apdiedn
conpri si ng: . an. ﬁ&slu‘éf? amount of a softening active ingredient; a vehicle
I n which the so ng active. ingredient is dispersed; an electrolyte

di ssol vegl in t f&m&‘xfé#&ia? bﬁduch&ﬁoieéua?E&d&lg}’&%eﬂé@%du@%ﬁ&@%aﬁﬁhﬁ&%&ﬂe}{ Rfrd he
conposition to be |ess than the viscosity of ?dl}gggrsmn of %e sof t eni ng

conpositio NEXPRPLeREOCESS |9PEtion é’i“'o‘ﬁ(é‘e“e cen hp F%Y?‘é’ly affped goffeping ﬁ?"EH?%‘P"“r 8duce
t he vi scosi iy amplied B3ing 2 Giitabla ipidgess AFMOGH hbooavitireshest th UWPhiemesL24a),fs4sathb g h

PO Yer ¢, Qs R4 RSP ol ALEAS B ADEAL 9 cnPREL BB

ext ensi onal FSC0s] ron w ect i ng
the shear viransigsioy weheﬂuéwf: While awhagpe@plmﬁont bea tplp@sﬁéﬁlw apnlyemsommgt her e

'S provigledecpp3ioh 1 baSuBARRY axb bRAM Procost B SR ductl i3RI WRADEE iPEOIUCH
compri st ng: event of a break in the web downstream of the applicator roll. When such a break occurs, there

may be a substantial reduction in takeaway tension on the web at the applicator roll. On loss of
takeaway tension, the soflening composition can cause the web to adhere to the applicator roll
. because the takeaway tension is no longer available to overcome adhesive forces due to the

25  softening composition. If such adhesion occurs, there is a high likelihood that the roll wiil wrap.

Spray application of the softening composition can overcome process operation issucs, such
as roll wrapping, because the softening composition can be applied to the web in a manner so
there is little or no contact between the composition and process rolls before the composition hag
had a chance to set up, Spray application has its own set of issues, however. One such issue is

30  that, while a minimum air pressur'e is required to create an spray pattern, there is also a maximum
air pressure because particle aerosolization (i.¢. creation of very small particles by the spray

apparatus) increases with air pressure. The maximum air pressure is defined by the pressure where




0 1% aaﬂer 1@19%t &l%%ﬁae@ "Ihtexla‘?s & ﬁhﬁé‘l’ n‘é&f fth(EOlTHI{eI &Q%T&QJSES% e r egél'll% | on

one or nore plies of a tissue paper; and a chemical softening conposition

deposited on at |east one outer surface of said tissue, g8ijnhebetg cal
sof t eni ng conposition conprising: a softening active ingredient, wher ei n
said softening active ingredient conprises a quaternary anmoni um conpound;
an electrolyte; and a bilayer disrupter and having an extensional viscosity
of at |east about 5 pascal - seconds. In another aspect of the present

i nvent Push aerpspdization sesplfsdy rpserptabls ling Sxaienebiapdoo muchdé ierselenidaspmposifrariei n

sai d cbﬁm@@&aymm@w&gam@mﬁg &d @&egssa g&&ﬂé' ted as uniform discrete
surface deposits, spaced apart I uency between about 5 areas per
lineal i nchAssnadingipdheraipe contisnine peqd fPﬁ aqﬁarrssup n@mr preducts hawing gxgiGEengteduced
aer 0 opiopaHib:Othdrdifs QHQQnéeIaQOH{%SmQEd &mﬁngwmgm&s%@&m H}Llle)i WP AS,d Ne air
pressure operating w ndow for spray application thereo anount of

sof t enPiRgueaTte iP(ewidg Hisirpauipite sofinges Vflthgétu@aﬂwalﬁ@*y iiﬁ;%fqdmfﬂ@rsafbllgth Oftibe Wedmt @bout

conpared to the to of the resulting tissue paper.

ti ssues‘ﬁhﬁ@ﬁ“‘ﬁ?@ﬂtéhﬂ‘éﬁoﬁcye @moqg%@sipsram agdtygienef r om about 10 to about
g/n2 and a §éclﬁ%p1g@&ﬁir$dﬁcf§fcohﬁ§§t15n|§aaﬂd %Q&Eesgreg)r&!ﬁeg by-[l%%rés@ﬁtrﬂwe}{ o€ ks )
used herein neans a that conpl etely dissol ves em cal papernaklng
addltlﬁ@“méFmaﬁﬂPWFBdﬁﬁ@@HFs used to enmul sify a chemical papernaking
additive, or a fluid that gijsnusef orersfBaRganchem cal paper maki ng
additive. The vehicle may also serve as a 6a 15 June 2005 WO 02/48458

PCT/ US01/ 48Bkpgrresgrfrinveationtdegaribesowfieningcompetitens duf. W inpligdtodissugivetbs.i n t he

del i vepyfeRbhAnrkf 8RLE AlbsPABRRIRI Bfbng ABNrbdnY Gnd Atbthetl Sl PHIGRRES: to
be |nt%}gha%ggable andsﬁ%t limt |n5& Th é n¥s%er§%§ﬁ§$s aﬁeg ?ﬁﬁﬁaﬁﬁﬁﬂé

cont ai §fiRgsitipieis @ Hispireian commpisngraki ng additive. The term "di spersion” as used
herei n i ncilgRsieaHBusit OF MidfRARg 1 &HS RBRRNIAQNS. and enul sions. For purposes
for this invention, all terns are 5 interc angeable and not limting. If
the vehi cl e? Yebiclin athich thespfteningastive isgedientivdisnerseds, preferably, the hot web
is dried toar@elemb@{etaﬁs@owe@f,ﬂ ltheb/@m@lw thd ae&qwté aatesw. @é&@&ﬁh@&ﬂ%@ﬁﬁon( at
standard conditions) before being contacted he conposit However ,
thi s proces® bpiespthanthe pistasiunl @1SPFY§1°P|°§§‘Gé01??&%POIBPOS§WﬂNe‘éﬁ vehicde deps | i bri um
moi sture ConiRhr dsupietd furthlrlredded ﬁ@@fs@&ﬁ?mﬁﬁ@é&ﬁ@ﬁn@%ﬂ%ﬂ&%}d ons herein

are by wei ghty unless ot herwi se specif
“a low level of a high polymer that operates so as to increase the uniaxial and blaJﬂa.l extensional

|ng

viscosity of the composition without substantially affectmg the shear viscosity thereof.

In an aspect of the present invention, there is provided a soft tissue paper product, said soft tissue
paper product comprising:

one or more plies of a tissue paper; and

a chemical softening composition deposited on at least one outer surface of said tissue,

said chemical softening composition comprising:

a softening active ingredient, wherein said softening active ingredient comprises
a quaternary ammonium compound;

an electrolyte; and

a bilayer disrupter and having an extensional viscosity of at least about 5 pascal —
seconds.

In another aspect of the present invention, there is pfovided the tissue paper as defined above
wherein said chemical softening composition is deposited as uniform, discrete surface deposits, spaced
apén at a frequency between about 5 areas per lineal inch and about 100 areas. per lineal inch.
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10 BRI EF DESCRI PTION OF THE FI GURE Wil e the speC|f|cat|on concludes mnth
.claims particularly pointing out and distinctly claimng {shgnepegent
invention, it is believed that the present invention will be better
understood fromthe foll ow ng description in conjunction with the appended
exanple and wth the follow ng draw ng, in which |ike reference nunbers
identify identical elenents and wherein: 15 The figure is a schematic

r epr esebidh Q&Ogoh&aw?ﬁ {r@ad;gnale%s@(;ﬂlsa uﬁguﬁdmaqh to,vmeng e o RRGARS Qi he
present invention o sof t eni conmposition conpoun stoatrs

web. TH@WBW@§@WﬁWWHMéﬁ@@UhﬂW§ descrlbed in nore deta|I bel ow. DETAILED
DESCRI PTION OF THE | NVENTION Briefly, the present invention provides a
conposi tion which may be applied to a dry tissue 20 web or to a sem-dry
tissue web. Thhamoussof softeing dctiserrpliedde thetiasic prienisqeaierabitbietveskyabopr G b vab| e
sof t negBout 6% bheell Bh (hdidtallvedehit'6F t}i\?gﬁe &ﬁﬁ)gmﬁ&{ 1{6@?& IR R gﬁi ofgRRs whi ch
are dried to a noisture content |ess he equi |1 brium noi Sture content
t her eofesplbipe Hishs eapers dbe tseiligg)tissmsdapanetsSrabiyl ek a hrsds wighd ofbes ebaub1Giopbenit i n
equi | i tsblgm;@ amtafﬁb@.tdzgﬁ%@ws&mﬁpabaaw@ ol Sem -dry tissue paper web

i ncl udes tissue web wt nnlsture content exceeding its equilibrium

noi st ure Zgh%’ﬁtl YﬁﬁHCIeM@%vS%h%FPléWM%P fiuicbthateamplstel dssolves athamical applied to
a dry &)h&%&%ﬁm%aa@%wé"%pa Al h%gfu&e% aqu&w‘%hﬁaa% %am% L dcAtSve Sor TaHuROAHae O
produci ng the combination and a met hod ‘of appl A t To tissue are also
descr i Be@ed Qgnsperdd dhgimigal naperwabnb@@lﬁiwwﬁdelmﬁatnayelsysqrv:mslaevel s of softener
additives, e.g. cationic softeners, provide a significant tissue softeni.ng
effect when applied to the surface of tissue webs 30 in accordance with
the present invention. Inportantly, it has been found that the | evels of
softener additives used to soften the tissue paper are | ow enough t.hat the
ti ssue paper retains high wettability. Furthernore, because the softening
conposition has a high active level when the 7 15. June 2005 WD 02/48458
PCTI USO1/ 48598 softening conmposition is applied, the conposition can be
applied to dry tissue webs without requiring further drying of the tissue
web. Further, since the softening conposition of the present invention
contains a mnimal |evel of non-functional ingredients, the conposition has
a mnimal effect on the strength of a tissue web after it has been
applied. 5 As~used herein, the term"hot tissue web" refers to a tissue web
which is at an el evated tenperature relative to roomtenperature.
Preferably the el evated tenperature of the web is at |east about 43C., and
more preferably at |east about 65C. The moisture content of a tissue meb IS
related to the tenperature of the web and the
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relative humdity of the environnent in which.the web is placed. As used
herein, the term 10 "overdried tissue web" refers to a tiigSupepels that is
dried to a noisture content less than its equilibriumnoisture content at
standard test conditions of 23C and 50%relative humdity. The equilibrium
noi sture c f a tissue web placed in standard test i ons of
23C and 50 ‘f ive humdity is approximately 7% A tliéés]lgUgo?R'gslg%f t he

pr esent |nvent|on can be overdried by raising it to an el evated

t enperature through use of drying nmeans known to the art 15 such as a
Yankee dryer or through air drying. Preferably, an overdried tissue web

w |l have a noisture content of |less than 7% nore preferably from about 0
to about 69§t dhatnsentaing & Phemigg] gdditive oprpids in, the déb‘f?ﬂe?ﬁ? a gemicebpapeeking 0 t o

about 3% byddwRe. 0t refoRBRR areANRASE Be in%r&hﬂ%eéb@breﬂi&'noﬁﬂﬁﬁhﬁgoﬁ IpelsipRiC@L |y has
an equili brb‘é‘g]é’nm Sture content in _the 8% W‘?en paper is

dried and c gripipiae fhy ehemical paprmakipe o 'f"l‘ie "’héeé‘f' "id’épe%" Geesdakes® | ess
than 3% Af inelndasamedobugibnsy $usg331®hen®amﬂﬁomb®ﬁplbﬁosw&bm foventivn, Rk teirh@S pher e.

In the pgef I nt.i |st enof
the 1ow moi Bt oneBBRGEEfornid e B SRRL iy P dy Ao RRGDAE bRAHRNE" 1|
is removed e bah wbeis \dsiak épa mog,s@re t‘ﬂl belhe lts@ﬂmlﬂmustmpleture@gmﬂérht stiidasd i | ar
webs as SuclniBbis) sde Be@dg%\sﬂﬁl:td‘drv@dﬁ‘ﬂﬁ'&ﬁﬁd%&t}ﬁ rﬁmenwrﬁaéegws id {1sod ?ﬁthI;IQC ess .
does not invol ve a Yankee d g} 25 I'n a preferred ‘enbodi nen :
Conposi t i ont°6‘FS“fH9é’eﬁﬁt%‘§’€?fth%\‘} At Bistuee copiRt Pk 0 an  overdried tissue ‘web
shortly after tedfro \ .in efore it. s wound
onto a parent ‘Afucﬂefc?stﬁe e Onf’ﬁeé g’?‘&iﬁ ﬂf?folalﬁﬂ‘gseﬁi’eé t

inventign may be applied to for exanple while the -,
web is on the Fourdrinier CF%Eﬁ%ﬁﬂg%g)@Pﬁg elt or fabric, or while the 7

web is in cont aggiieVthd Bpehk’i@anb’ﬁ%&ﬁ:d&r%ﬁ{ cﬁﬁns%aﬁﬁﬁlm%ﬂ f)(ﬁﬁtﬁ@tdm\/ %ndjﬂﬁﬁﬂa@y rreans
Finally, tg‘ﬁ?SO conposition, can tissue web_ i

pli
noi sture e HHEHRESEHE Eyertion I‘é'ﬁg?lﬁﬂl'ﬁ‘}ﬁ@ﬁfhe P‘é?ée“f ﬂ%ﬂnﬂ%w’i“é B?ﬂ%lﬁﬂﬁ’ﬂm‘l"?‘bm a
par ent r ol | fras thé Gollowing dpschptiol in dogjutioD® il the ﬁl@exﬁl@dl&é@ihplb agl wipethedollOming Ti ssue

Paper 8 15 ?]%% Zogmchl}ﬁor39§én%§§u§n% P /LfJYQ; 1/t1%a d%esent invention is
applicabl e ssue paper In genera n¢ i ng 0Ffinited to: -
convent ypnal | y 'lil@héurep{s %%&ﬁsﬂmﬁd @ntzﬁi%f? ﬁfustraﬂﬁ% i ﬁ%@m&&%&b&h@ﬂ f]{hé gn‘éﬁesf)aper
such as exeqp Sant or I sson and g

unconpact ed” E‘?@éﬁﬁ@fB&%Pn%f&%n%?s%%%@éwﬁmqs’@erlwpo ?Wﬂ@éﬁ“ewq"he ti ssue paper

may be of a ho enous _or ered uction; and tissue paper 5
products made t&rﬁ PP IR | Etffgsci}?%é“’?f’rﬁ f%‘ﬁB’F “or multi-ply construction.

and about 806/ n2, " and dBneK DS CRETION PR B BN CC Torererably. the
basi s wei ght V@ﬁkﬂﬁ?%e'ﬂ?e’sc%ﬂn@éﬁ@bﬁ providedh @gmﬂfsltﬂ)@v%ﬁch 8 betabRlied &WSdel Yissue
200 webortoa semi-dry tissue web. The resulting tissue paper has enhanced tactilely perceivable
softness. Tho term "dry tissue web" as used herein includes both webs which are dried toa )
moisture conient less than the equilibrium moisture content thereof (overdried-see below) and
webs which are ata molsture content in equilibrium with atmospheric moisture. A semi-dry tissue
paper web includes a tissue web with a moisture content exceeding its equilibrium moisture

25  content. Most preferably the composition herein is applied to a dry tissue paper web.

. The softening composition as well as a method for producmg the combination and a method

of applying it to tissue are also descnbed.

Surpnsmgly, it has been found that very low levels of softener additives, e.g. cationic

N softeners, provide a significant tissue softening effect when applied to the surface of tissue webs
30 in accordance with the present invention. Iinportantly, it has been found that the levels of softener .
additives used to soften the tissue paper are low enough that the tissue paper retains high |

weitability. Furthermore, because the softening composition has a high active level when the
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will be about 0.30 g/cc or less. Most preferably, the density wll be

bet ween about 0.04 glee and about 0.20 g/cc. 10 Conventi gmajyhy 2p6essed

ti ssue paper and nethods for making such paper are known in the art. Such
paper is typically nmade by depositing a papernmaki ng fam sh on a foram nous
form ng V\A‘J(gg his formng wire is often referred to in the art as a
Fourdri ni e W¥ 8™ once the furnish is deposited on the BIHE W re, it is
referred to as a web. Overall, water is renoved fromthe web '~ by vacuum

mechani cal pressing and thermal neans. The web is dewatered by pressing the

web 15 and by drying at el evated tenperature. The particul ar techni ques and -

typi cal equi pnent for making webs according to the process just described
are wel | krgfsningocompenition gk applied thencomipesitntean berapplied fppiry diksup welsesithouta | ow
const St enCyrofiltd it Uil biSndsQX LS dolyfr Ainbd 68 MEdGEARABANR e Gy hEAUbOX
has an opening tor delivering a thin deposit of pulp rnish onto tthe

Four dri ni er™Ygie copaing %mmu%ﬁlgml ofae-furgiianalympredients, fg gorRasitiershas ¢ miinelt er ed t o
a fiber cor&feahgnﬁyugﬂgﬂ]bﬁtm@meaawhhzs%ha&pﬁp,d_ about 45% (total web wei ght
basi-s) by vacuum dewatering and farther dried by pressing operations.

wher ei n & he wels ngedsighijng ti egmt"botlsas sueb'eretteviolacipad Wiy whirhasitng eegddani cal

menbers, f g%g ' VAN 'gg] ral e.de er weh iis then further
pressed an(}%l e g%&/a%‘ée fs(\)tlJPJélg?n&dp Fum grﬁlgga}’gﬁesel?ﬁt\é\@\;\%mp %g?ﬁeogéh?etwetgésé Yankee
dryer. Predeataboy 4Chendyasreprofsrmbly atleastaborygfikee  dryer by mechani cal neans

such as an oppgsi ;\Pg ﬁ(‘:}’él i ndrical drum pressing against the web. 25 Miltiple
Yankee. dryer dpqmeistyig copfEnt iy e ebyih 78ty 0 dbfierpatiP opthesubrigdity

opt i ](c)nal I é relaﬁvemum?ﬁyb;ettme@mridﬂenﬂhu?ﬁch thé veb IisSﬁbtﬁd.p&é)@dlfed &E&ﬂpmug@ﬁ whi ch
are for WALLE. erred t er.ei na as, convent i ona ssed,. tissue
paper str uc%ef%‘ga %gﬂ% FESHEEPS & st ovﬁei’ﬁ%aéfse@eﬁ & 63’013@6%%8’%{3%?3 tE‘?“rfI‘?e t he
web is subjeqeitigiim moigub sendant itatuddetes kindivesivd R3°Cahd sGhpatissmidifyoTiees whi | e
the fibers oaifodiRi MbistddLoRn® of DERud, lggacwiu:sﬁ?&agdf éqsnf.aggu BREES Bb@LA- The

L
resulting structure is 30 strong and nera ar density, but
very | ow i moButeletive bpadipnis eproximatelyn’ % of ttiswe aveb pA ttheeprpseateirsntioregint es sue
palper. i sI Ch[&éralﬁe;d.&lj(irﬁﬁi(ijh oy dﬂ&!&vﬂgl Bmpitt v Wl(ljdaioﬂbktyiﬂgl kéadsikBdvieh ©fthe alrt Vel
relativgly | ow fibe nsity and an arr of densified. zones of .relatively
i oh 11 Ber e Yker AR ot e Bt Bty T AT A TR AP o o
a field of npiistdrosnicsigif psesthan e maepsifdribisdframosbes Oaw ehouiat4, endradst pretkigbly,ef er r ed

to as knuckl&idedl QRS of kB8 ablaN Sl hh&! Ry be discretely spaced within
9 15 June 2005 WO 02/°48458 PCT fgsg?ﬁ’%gg%ﬂpt he high-bulk field or may be

i nt er connect edpap@d dxpkd folthd NordH] eRAohhdit gryicawmreq&iﬁ&ium Ase bdnednt 81 d.
Preferred rocess«%s fTO% %n attern densified tissue webs are discl osed
) 61

in U S Pat&nfiei3p RN s 1dgedsand; @epad S5 qnatinge Goptesh 1 BA ghsel 531
1967, 30S. zhmtaliples3hBiB%. GRSy minsfictedhs! the padyrabrts Waktifieis the kehosph®réAn ttend U. S.

Patent 4,1 %ﬂefe@x@@ pro£e§§bfetge ﬁrQsex% @n\%?t{oﬁ,hadﬁanta%g %Qﬂke@mheqbé ‘moisture content in the
paper as it leaves the doctor blade as it is removed from the Yankee dryer (or the low moisture

. content of similar webs as such webs are removed from alternate drying means if the pi:ocess does
.- not involve a Yankee dryer). '

25" In a preferred embodiment, the composition of the present invention is applied to an
. overdried tissue web shortly afier it is separated from a drying means and before it is wound onto

a parent roll. Alternatively, the composition of the present invention may be applied to a semi-dry

tissue web, for example ‘while the web is on the Fourdrinier cloth, on a drying felt or fabric, or

while the web is in contact with the Yankee dryer or other alternative drying means. Finally, the

30 composition can also be applied to a dry tissue web in moisture equilibrium with its environment

as the web is ynwound from a parent roll as for example during an off-line converting operation.

Tissue Paper




5 Patent 4,637,859, issued to on January 20, 1987; the disclosure of each

of which is incorporated. herein by reference. |n generalisJjoaé2eds
densified webs are preferably prepared by depositing a papernaking furnish
on a foram nous formng wire such as a Fourdrinier wire to forma wet web
and then jwabtapgesi ng the web agai nst an array of supporpSresuigdsod S
transferred fromthe formng wire to a 10 structure conprising such
supports for further drying. The web is pressed agai nst the array of
supports, thereby resulting in densified zones in the web at the | ocations
geographically corresponding to the points of contact between the array of

supports and t wet web. .The remainder of the h no oppr es during

this operati onqlﬁespr?sg?te“rl‘?meﬁéfmt%apggcaﬁﬁg’ PSS R W“ﬁ“@%ﬁ@%l k field

can be fur t%em@dmltﬁmd bigsuspgpks; patteiodensified fisswe gappr e s exerplifidd tys with a

15 vacuum typeddeubEHa% pﬁg&#@éﬂ&ﬁaﬁﬁ-ﬂﬂﬂ,%&%&é%&d #%ue B pﬁ@ﬁ‘%@é&ﬂ)‘lihﬁi ®r essing
of s hé web 1's , . an

the web agai nst the array qufggorts. eb | ewat er ed, .
opti onal | y et TBetisspepapssany be ehahprarecanys granulifayered prastaistionaindyissye ppes
](czlorr_p(rj essg Onpréfuctt hﬁdéﬂﬁ@b&b}u!dﬁﬁfﬂeaﬁw singftlply Bﬁmﬁlﬁ%ﬁﬁécﬁwﬁ?@ Qﬂeﬁﬁésﬁeﬁ sid by

ui press uch as wi.t vacuum ty vi ce or owthro ryer,
or alter natpé%{xffae%’ﬁlﬁas Etﬁsaﬁ?‘%lﬁlof%%@%%ﬂ‘% ’ﬁzémgébd’“ g ﬁgﬁﬂ(g{}?nséty Pg ol
supports whkileym ot lag. Priefghablpthdkbabis ebight wll tedblo® @baoPpg/esedebs; addiie dgpsityat | ons .

L S o B 0 L O A o

processi ng ®pEP30 g/ffer f or med. Subsequent to formation of the densified
zones, &ewateri ng, anag optignal predryi n%, the web is dried to conpletion,
preferally sti FPIVERFSRUYRFSHE drnPwe 2np metiads o mabjgsush apey aredosy mfisout 8% -
t 0 about 6586 &ich phper ksitgidaly padeaty dsposilinCepspanplitings Rmisleon i thixakolsTualkdzes, the
knuckl es p. rabl y.havi relative density.of at least 125% of the
densi ty- of Tisarflr B kB e ik 1 B Pl ot O Bl gy
support s i depnsickon disl formang wirpit isteferey te ssrarweaby Ofesddly water ihvamioved famptket webr ned

di Sp} acene iy Rhuh ekl Yool sRPRLANGAR. THlAvdil BhaRlea by BRAIESnMLC N
facilitate the formation of the densifled zones upon application o
ngeifqulalﬁ% fers

pressur® AL Ppdpting o devated icpepereliee. dbs aariquisr deshnignes gnd
previ ougl gomae{;g fvelthcdodding lﬂ]ﬂ{eisliiﬁc?da @smgcgibﬁraefmﬂ&m BRR:SRIEa ﬁx&]!ldgﬁéteﬁ in SU. S.
Pat ent , 1. 74 i ssue to nr or . Si.sson n Januar 1 U S
bt ont s g groeBR b fon Sona@ie] pite Hils i Sae b 3 PRt gy e

Pat ent 3, 9 adbethas psengaitlg foy dAiyening a thin dehagiud pulp GpniglHatey the/F@rdrinigt wing to

3,573, 164, ghgSHed wh) T WebRH typfibitydewatRtBa YBHBE c3fhistehS/ dr betWecn abodt 3, € N1
3,473,576, issued to Ammeus on October 21, 1969, U S. "Patent 4,239, 065,

i ssued 4% andabpst 43 olbed Weight Fasis) by yacupmreviieing 484 GutherTitiss k¥ FresinzDec enber
16, 1980, - apélatldnSwhekii B8 treitis 2@ FecRS B, prdsSisd R GLIdpad BY sppbiay riddhadidhl¥nethberd, 985,

‘the discl osyr e Ghe, BAHANGE rof! 10 abord DGR AOHE! Bnc LSl ol aref b L SRES-
" drum apparatus known in the art as a Yankee dryer. Pressure can be developed at the Yankee
dryer by mechanical means such as an opposing cylindrical drum pressing against the web.

25  Multiple Yankee dryer drums may be employed, whereby additional pressing is optionally
incurred between the drums. The tissue paper structures which are formed are. feferrgd to
hereinafier as conventional, pressed, tissue paper structures. Such sheets are considered to be
compacted, since the web is subjected to substantial overall mechanical compression forces while
the fibets are moist and are then dried while in 2 compressed state. The resulting structure is

30 strong and generally of singular density, but very low in bulk, absorbency and in softness.

Pattern densiﬁed tissue paper is characterized by having a relatively high-bulk field of
relatively low fiber density and an array of densified zones of relatively high fiber density. The
high-bulk field is alternatively characterized as a field of pillow regions. The densified zones are |
alternatively referred to as knuckle regions. The densified zones may be discretely spaced within

9



Preferably, the furnish is first fornmed into a wet web on a foram nous
formng carrier, such as a Fourdrinier wre. The web is dewaheress and -
transferred to an inprinting fabric. The furnish 5 may alternately be
initially deposited on a foram nous supporting carrier which al so operates
as an inprinting fabric. Once formed, the wet web is dewatered and,
preferabl yWARE#4HhI |y predried to a selected fiber conRCGHEAY4ESBf bet ween
about 40% and about 80% Dewatering is preferably perforned with suction
boxes or other vacuum devices or with bl owthrough dryers. The knuckl e
inprint of the inprinting fabric is inpressed in the web as discussed
above, prior to drying the 10 web to conpletion. One nethod for

acconpl i shitedightiik fiek drhmay bg intag@phedcied teltien fulify onpasiiedip) within thphigishil field. Thi s can

be done. - { Serdtf cbisesibr Fuafth B ot GMBIrd (RUPRARE See' AydlIPI] DSt Moy B35 19

P fabric %al nst suc yer, -wherein
the web i s 3@PL§sistwed ot Soabord Md@lwnpowmqméidlﬂﬁyilﬁg?m AO740025 gissugst tef er abl y,

t he web lSAirB’sGEQKu@q&@'l@SI@% faewrﬂ)mtsﬁtmm 669aia§de@ 16 Mrch Q, SROPELS. QN Of
drying lg %Etgl i catlon of pressu a vacuum device such as 15 a

suction H00(-8 37> igsuset B\ﬁ”tjﬁ‘?”ﬁ‘é’&ﬁ ]t??zfél?e d‘ﬁ”#“’ﬂ%r%l"fp?ﬁ@s"fd’fh& Heeors™Epl i ed to
i nduce | Wplh&&ﬂb}bftfe@ﬁncdenSI fied zones during initial dewatering, in a
separate, subsequent process stage, or a conbination thereof. Unconpacted,
non patt er n- deinsgeferal dpattery slawsifisd (yebs gt prefrablyemepared bolekpasitbed peperiikBg  Pat ent

3, 812, 000 'ﬁﬁﬁ&lﬁ&&%x&ﬁﬁ&@@oﬂmng%vsﬂ&%’a éinﬁ‘:&dwﬁ’oﬁ{o%ml\'a wﬁﬁ & ﬁge'\’ay 21,

1974, and U. S Pat ent , I ssue g rt L.
McConnel |, JUXRBosiRE dhea¥ed againtijat amray ! supnorisiap it iy Ggwtenpbivm g fwmlqgrwrs?rte a

i ntc ?r pangt e:ﬁm?&r Riprifye sch @&p@&&&'{)r ﬁ:ﬂ}tn@aﬂﬂfgaime WALH Wda gghmé.n@a axay of
attern-densi ssue er, s ctures are pr r eposj.ting a
Baper maki n§™® P?f#h%??flb%r{esgl hfr%?gsmf‘eérlﬁitﬁ% Wgrgp‘g%i‘?‘fatﬁ‘s §e(%8‘81’1 gi er
wire to foreregponditg wethe pdmal of | cogfadt hetwemnbitha aghy sfeswpports gnd dheli weit oislal Theat er
t hout 25 of
wi t hou W%&ﬁiﬁh&%&*ﬂ&ﬁ&mr Gtséahxg{%sééﬂhﬁr{l/l\g p‘éﬁﬁonhiﬁef&gﬁ ftcPer thé:lﬁéﬁtﬁ{)ﬁ%?y 0

at | east 80% I'S renove rom-t y vacuum

dewat er i ng Thif§igh-bplk rf'ﬁgll cap bg fuysiger Wﬁlﬁ@s'u’l appliration of feid pressure; suchapithBut . weak
hi gh- bubk sheeh npb deeleddri a\nﬂdwythrdagﬁ aRaet I@Chméchaﬁﬁﬂaﬁy pIBsamglﬂ&gndmrgﬁﬁdt Bl IS

preferably plied to ort t he weh or in The softening
conposi ti oﬁ"‘% fl é@’gﬁ"fe lﬁaé‘fﬁefedha“é‘af’ﬁ ‘ﬁﬁp@’bprﬁﬁm ’p'ﬂ}ﬁiﬂéfg het ®p8d tissue
30 paper. m&mkjdavtouh@m@remmf thedighébalin fizkl, e Mrﬂilmaccdﬁrﬂﬂldreﬂ by duili ssue

paper whi ch iS.nQRy GO eé%scvrg.lﬂ tg%“d&‘f'ce @ﬁlsw%sigﬁra@%{eﬁ 39* Rhdy's air

dryi ng. ReSUl t ant throg air webs are attern h t hat
zones of r Br@ERiGY presginghthe sk pgajnshancargy ob appets vvhevtem the highbylk figld|iknati e d,

11, 1520uneongRd. YR §rf-AGALSE dE%GEé E%ﬁéﬁﬁ%mg@ﬁd ekt n RA ke CleRkiflg NS fied

t| ssue vvherel n zogles of rel at th\e/ ar.e c nti_nuous and the
nes may be mtegrated or p ly 1 cgrat to re total number of processig steps

performed. Subsequent to formation of the densified zones, dewatering, and coptional predrying,

the web is dried to completion, preferably still avoiding mechanical pressing. Preferably, from

about 8% to about-65% of the tissue paper surface comprises densified kauckles, the knuckles
25  preferably having a relative density of at feast 125% of the density of the high-bulk field.

The structure comprising an array of supports is preferably an imprinting cartder fabric
having a pattemed displacemént of knuckles which operate as the array of supports which
facilitate the formation of the demsified zones upon apphcatlon of pressure. The pattern of

_ knucldes constitutes the array of supports prevmusly referred to. Imprinting carrier fabrics are
30  disclosed in U.S. Patent 3,301,746, issued to Sanford and Sisson on January 31, 1967, U.S. Patent
3,821,068, issued to Salvucet, Jr. et al. on May 21, 1974, U.S. Patent 3,974,025, issued to Ayers

on Aungust 10, 1976, U.S. Patent 3,573,164, issued to Friedberg, et al. on March 30, 1971, u.s.

Patent 3,473,576, issued to Amneus on October 21, 1969, U.S. Patent 4,239,065, issued to
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high bulk field is discrete. To produce uncreped tissue paper webs, an
enbryonic web is transferred fromthe foram nous forn1ng1ganﬁégooypon
which it is laid, to a slower noving, high fiber support transfer 5 fabric
carrier. The web is then, transferred to a drying fabric upon mhich it is
dried to a fhdhs sy yness. Such webs can offer sone advan&,@.?lﬁ%mgs gurface
snoot hness conpared to creped paper webs. The techniques t0 pro ce
uncreped tissue in this manner are taught in the prior art. For exanple,
Wendt, et. al. in European Patent Application 0 677 612A2, published
Cctober 18, 1995 10 and incorporated herein by reference, teach a nmethod

of maki ng S tis S W thout crepin | n-anot her case | and,
et. al. %f?ﬁ%aﬁé’aﬁyeﬁﬁﬁ’@h?g } $od - JAtens ?,Zg%ysqgfi to Trgkhiap em &y 9.48B% enber
28, 1994 anmeﬂhdmumfaéchdfdﬂﬁmmcdagbrdtﬁfh%ﬁmg@aferhﬁach .a nmet hod of making

smooth uncreped through air dried sheets. Finally, Farrington, et. al. in
U.S. Patent 5, o5l thainish fsdilst fotmelinto akt w&lﬁ@ﬂq fotahmouh foxpdigsaarier, efch whi ch

i s 'ncorpor@éﬁﬁou%ﬁfﬁu@yrhﬁ%ﬁfs%%ﬁemﬂﬁ J‘fl@d mf?g@bnkee ﬂ@&b' ne to

make soft throu%h air dried tissues wt he use ni sh
Paper makP ng™@Y #igrmatelytbe initaie fepasipiop quwwpﬂomM@wh@héswe@@wm '

“invention Wisgrintk BElc] Onde Ak inbid] @ freb@dbSs dedl@lrete& ﬁﬂir éﬂ%%@mﬂlﬁ'p&dngtb &

can beut i1 1T dRer SPBsFiRy G de e 7 A
Synt heti ¢ f pdrferrsed vathchetias boxay anthepabyoat deykesmewﬁmwow@lhy@hﬁgyﬂs armne kinickder s, nay

—~+C

xemplary persaty SRTRGTIER Bpbe T A Bin B ladbnf wob B gaclE | i

"
from Helj‘iul B to W@PIGEW | Qe rigpthed formyomp)xﬂma s @rmbdpqilaﬁps of methaefeal _
chemi cal pupBSure STHfdcad e o, fror eRdiipld, b pre@td Siih kit @m&yéuﬁﬁorts A% imgraeip! | as

nmechani cal S in I n Qr exa groundwood, . t her nonechani cal pul p :
and chemi c%#‘i“ga%ﬁl‘*’? %EF ﬁ‘e‘{‘ﬂﬁﬁf@?}ﬁ%}&éﬁ & Sokpe dyereithacit e eb s dimetidyer |

are pref er rstweh ltheeu;t tolyind dryippdrim 2A1S) peferably, haeth is mmmmafmmﬁﬁM§s to

ti ssue shee f.rom baoth _deci dugus trees
" (hereinaft e%'ﬁn cgr?élrgéoélgg?%gggy%ﬁﬂ& nc&%"“ﬁd PEhC ec"‘(')nt‘h]l FerousYreee »
(herei nd¥t et Suc&‘?*’s@xsrfé fwéth adipwi-rongh dryen fRlwibprdssire pray b epplied th indecg impibssion
appl i cabl e §f0ddnfifledd L6356 hrind OinitlV EWaic ), #e debhRE ssugs%aaexte&o&&s%greesysl ed
paper, V\A‘IICOB_ES% %ﬁg ain any or all of the above categories as wel
ot her non-f¥ 20 et“'é’ifl al s such as fillers and adheswes used to

3,812,000 issued to Joseph L. Salvucci, Jr. and Peter N, Yiannos on May 21, 1974, and U.S.
20 - 7Patent 4,208,459, issued to Henry E. Becker, Albert L. MecConnell, and Richard Schiitte on Jun.
17, 1980, both of which are incorporated herein by reference. In general, uncompacted, non

pattern-densified tissue paper struciures are prepared by depositing a papermaking furnish on 2

foraminous forming wire such as a Fourdrinier wire to form a wet web, draining the web and

removing additional water without mechanical compression until the web has a fiber consistency

25  of at' least 80%, and creping the web. Water is removed from the web by vacuum dewatering and

thermal drying. The resulting structure is a soft but weak high-bulk sheet - of relatively

uncompacted fibers. Bonding material is preferébly applied to portions of the web prior to
creping, |

The softening composition of the present invention can also be applied to uncreped tissue

30  paper. Uncreped tissue paper, a term as ‘used herein, refers to tissue paper which is non-

- compressively dried, most preferably by through air drying. Resultant through air dried webs are

pattern densified such that zones of relatively high density are dispersed within a high bulk field,

11
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Optional Chem cal Additives Oher materials can be added to the aqueous
paper maki ng furni sh or the enbryonic web to inpart other 149ghé ald=
characteristics to the product or inprove the papernakng process so | ong
as they are conpatible wth the chem stry of the softening conposition and
do not significantly 5 and adversely affect the softness or strength
character BO®M484present invention. The foll owing nat eMCATESIL48898expr ess|y
i ncluded, but their inclusion is not offered to be all-inclusive. Oher
materials can be included as well so long as they do not interfere or
counteract the advantages of the present invention. It is comon to add a
cationi c charge biasing species to the papernmaking process to control 10
the zeta p(;ih@mﬁﬂgq:btt@ﬁ detnhﬁedaxqmeweremmg BBKlaingly ki dskitagre bdntihdousaliimeer ed to
t he paper ngk jﬁ 058Ss These materials are used because nost of the
solids in n ure ave nga%tlve surface charges, including the surfaces of
cellulosic fibg }r@a&bmc&?& and. { v&eﬂ?ra%aé}ﬁb cl‘j‘r&)rg. }gmdt{r?adl t| onal |y
used cationic c Iasrng speclres 1S re recen e art

char ge b|aé@ﬂ@ﬂmW§g@%ﬁﬁwﬁva§éW@Fhﬂé$b@&V@N@MWWMWMHhmbﬁb#mmemgmmmmmt|on|c
synt het isC [EEMr ERkier. E‘B@fv@lf Akt hainRg t@aﬂdﬁy L6kcpa wiveh §ht a@dd 19Q #3Rr e than
about 500, 8%%-afﬁ@ %%rabl no nore an about 20 0 000, or even
about 100, ﬁl?;fr ﬁ‘é ¥R {iuentages ‘§6‘Bﬁ‘°‘f BHrohp tmeared e rd PBs i onic
synthetic pabyners are relatively high. These charge densities range from
about 4 to about 8 equivalents of cationic nitrogen per kil ogram of

pol ymer. An ex&mplechniguesde eroilek uiigepey tissoe HtHi§ mpnnenare pmgid i the pfiorQyt Bar, | nc.
of - St anf or dyarfple, Weh&, diS€ :rpﬁuroi)'dmafgﬂttﬁfphﬂalu&ld)@7?@%?&%&%(&@ LOWEPs, adshi n t he

20. practlce of the present invention e use surface area, high
ani oni ¢ chéwbémﬂ?@ﬁﬁbﬁﬁﬁp@V@?ﬁpﬁﬁ‘FWB ﬂﬂﬁ%@§$§mﬁwgSP%ﬁﬁwwmﬁémﬁdﬂﬁﬁﬁlon
drai nage, stepinfgh Boottnchsd, BRI, GIOAL. inﬂiuio@%h’ﬁteﬁtmpbﬁlﬁn@rdfﬂ'i Ieeal,hakiseanpl e,

U S. Pat 5..1issued to S on 22,1 t he di scl osure
S i ch S 28 1000 3ad it fed By fhaded WO £ B Pmliconon R PP
pur pose ar engted Swovgh kir diied, shests. HeallyoFirtirgston) @yal. i WeS. PBent o84, [amalilisied of such
materi al si \ug®X P, 8551 e &%Asﬁgﬁp&vﬂ%ﬂ@h{aorh&ﬁcé&%ﬁbﬁgfe%&@ dit ﬁe%’ﬁ{e u!s«?éfent I on.

| f pernanent wet strength desired group enlca I ncl udi ng
pol yani'de- 2@Brlirq e Fﬁﬁyﬁﬁﬂﬁm@bﬁI?§€F?W%ﬁ?@@%ﬂw§ﬁyf@ﬁémﬁhtadlene lattices;
|nsolub|I|§=d” ol yvi nyl al cohol; urea-formal dehyde; pol yethyl enei ni ne;
chitosan p m?ﬁgrs and m xtures thereof can be added to the paper nmaking

furnish or é Fyonlc web. Preferred resins are cationic wet strength
30 resins, 'S gzﬁﬁ Lt yam de-epi chl orohydrin resins. Suitable types of such

resins are des'ﬁr Olk%gsinﬁlang ke ﬁé&@ﬂﬁ%ﬁép&ﬁv ﬁ?e%umf %m%ﬁimﬁi} ot c@blﬂ)'érs24
1972 and Z% 4 gwon Novenber both t0 Keim the
dlsclosure fom vige ﬂép éﬁﬁmP%%@WﬂEEEWé@mﬁﬁmWé?@W@%E ers, bpgasse, pip 15 June

2005 20  can be utilized and are intended to be within the scope of this invention. Synthetic fibers, such as

rayon, polyethylene and polypropylene fibers, may also be utilized in combination with natural
cellulosic fibers.“One exemplary poljrethylene fiber which may be utilized is Pulpex®, available
from Hercules, Inc. (Wilmington, DE). '

Applicable wood pulps include chemical pulps, such as Kraft, sulfite, and sulfate pulps, as

25  well as mechanical pulps including, for example, groundwood, thermomechanical pulp and

chemicalty modified thermomechanical pulp. Chemical pulps, however, are preferred since they

impart a superior tactile sense of sofiness to tissue sheets made therefrom. Pulps derived from

beth deciduous trees (hereinafier, also referred to as "hardwood") and coniferous irees

(hereiafter, also referred to as "softwood") may be utilized. Also applicable to the present

30  invention are fibers derived from recycled paper, which may contain any or all of the above
categories as well‘ as other non-fibrous materials such as fillers and adhesives used to facilitate the -

original papermaking.
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WO 02/ 48458 PCTI US01/ 48598 comerci al source. of useful

pol yani i de-epi chl orohydrin resins is Hercules, Inc. of Wl jngt o8g5

Del aware, which markets such resin under the mark Kymene 557H(r). Many
paper pr oducts must have limted strength when wet because of the need to
di spose {) %1 hrough toilets into septic or sewer systens. wet
strength |s Rﬁ Med to these products, 5 fugitive wet g?%ﬁ’é’l‘ﬁ”
characterized by a decay of part or all of the initial strength upon
standing in presence of water, is preferred. If fugitive wet strength is
desired, the binder materials can be chosen fromthe group consisting of
di al dehyde starch or other resins with al dehyde functionality such as
Co- Bond 1000gtional ¢hémieabddditivedlat i onal Starch and Cheni cal Conpany of

Scar borough, ME; Parez 7500 offered by Cytec of Stanford, CT; and the
resin descri bedjﬂi‘eﬁmf‘}mgls 9 P fidedsto gy raws papaymaking furgish pr hesmbayopiceb 991, t o

Bj or kqui st , infpe ottlirsediaisel Elﬂraeli:néﬁfﬂd 6 lthei pfodu A GRIPRNELHE Qaﬂaﬂﬁ@dug pmess seb@y ence,

and ot her resins e dec perties C e may be
known to tir‘?(eiﬁlegraffa c°1nf’au{§ ﬁg%"d q’ﬁ%’ g‘ith‘gﬁf’% NG AR, °“§’Ef¥ i?"a‘?ff ﬂﬁ‘l‘é ang’y be
used to &r e@ﬂ aﬂmelmaﬁ‘eqn@ermﬂmss wedbsngtif chatalter qftleseenti inweatitni Dir. folldwing evel of
surf act ant. w60 ek SaPARLSLE LVl HELABOH PSS LOu B A5 08,0% DY

wei ght , base on t t1 ssue we e sur ct ants .
pref er abl y BH¢rBls&pKbe 1“%??1&4 FFSW%S? I*Pnéraﬂgﬂb?}f dornotyinterdere o dowreraat Sadvamtegenpl ar y-.

ani oni ¢ surhagtamtitvedddg! ude |inear alkyl sulfonates and al kyl benzene

sul fonates. Exenpl ary nonionic surfactants include al kyl gl ycosi des

i ncl Iud 13 ng ?I Ky [itgé apemmoh teadd 3 estioRic Shiedd b@a&nﬁp@d@&d fie &peﬂﬁ(cﬁé prﬂ&k:ﬁtb cénrol

avail a New York. et er .as

descri be‘g |tpré)%tagw%‘%?l énfﬂﬁila f‘lusé’éﬁeml §’\%§is{1 § ktylﬁ%a%v e Mar ch
8, 1977; aﬂ@oca%Sk“y’hepﬁ)myte@W lugpd dhgeausst mos oS the lolis uPeegus p@msregam@ suvdace

avai |l abl e fdhaps %M@R%Dgéesmfé‘c@s! 86 celtflbsic f@’r&eﬁﬁvﬁn@andq;&t q{bqgaﬁlgt:ﬁlﬂéls & 520(r)

avai | abl e from Rhon oul.enc Corporation (Cranbury, Al ternatively,
cationic sdfafi’é‘ﬂlg’rly%’f‘f’%mi’ FgFes Qieging Pedipsisatu faghreprally ’@é 55 chaige Besieat ed
(nono and/ ds dgee byhseaﬂﬂiaﬁfelﬂbﬁmﬂwﬂaﬁ%@hfbaﬁdn@&bn@ﬁe kzlﬂ?mé‘@ﬁreﬁfa&l@hﬁﬁng&nhance
absorbe?)cy %eculm, weleht ogenoelgger%% % t%@iﬁﬁ’ ent i ny qjiy on is resence
of a spften ng agent composition ° saasj e € Ili’eeel“? sﬁ%“\%" f‘ Wee, the
i nventi on 08:800xpees shant il G000 ER: Qhalrga densitiersofi snch/\hwaholecmhewmglal caiafet eni ng
agents ar e AARH ppsmets BRI iaftfoy figh, RRBEIR sl G55 Fronf Bbut X AR

chem cal soft nln agents may be incl uded nd addition referred

cheni cal sdfi %Pé‘é‘ﬁ’f uitrogeg ﬂ?frkiﬂ%%afﬁa‘%ﬂc’b’ﬁﬁra CXEEARIITY] TORSTRbiR R 14®, 2

i ncl udi ng, pbmctrwcytbd Hic! @@ takrford, I THENsE oficHDMRBRls B cRprkeélyAliswid Mrhanmoni um
salts (g 9 cgéeoﬂh W ntmveﬂ?(lnammn' um chloride, ditallowdi methyl anmoni um
met hyl ‘sul at fPr 5ro enated tall ow)di nethyl amonium chloride, etc.).

Particularly pﬁ-ggggroe%%fﬁg S fhr%haﬁﬁ.ﬁ L%é? g@le hel ude no or

diester variations of efore ment olﬁeg gﬁ%& %yt‘l mJnrsugn;Psal ts

-and ester m@p&fgma@gn, Epipage, strength and retention is taught in the art. See; for example, U. 8. .
Patent, 5,221,435, issued to Smith on June 22, 1993, the disclosure of which is incorporated

herein by reference. Common materials for this purpose are silica colloid, or bentonite clay. The

25  incorporation of such materials.is expressly includéd within the scope of the present invention.

I permanent wet strength is desired, the group of chemicals: including polyamide-
epichlorohydrin, polyacrylamides, styrene-butadiene lattices; insolubilized polyvinyl alcohol;

_ urea-fonnaidehyde; polyethyleneimine; chitosan polymers and mixtures thereof can be added to

the papermaking furnish or to the embryonic web. Preferred resins are catioﬁie wet strength

30 resins, such as polyamide-epichlorohydrin resins. Suitable types of such resins are described in
U.S. Patents 3,700,623, issued on October 24, 1972, and 3,772,076, issued on November 13,
1973, both to Keim, the disclo_sure of both being hereby incorporated by reference. One
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14 15 June 2005 WD 02/ 48458 PCT/ US01/ 48598 fromthe reaction of fatty

acid and either nethyl diethanol am ne and/or triethanol asiJogae 206! | owed
by quaternization with nmethyl chloride or dinethyl sulfate. Another class
of paper maki ng-added chem cal softening agents conprise the well-known
organo-reactive pol ydi methyl siloxane ingredients, including the nost
preferred ¥ABREUncti onal 5 pol ydi nethyl sil oxane. Fi IRGEYUSHH88%8 al s may
al so be incorporated into the tissue papers of the present, invention.

U S. Patent 5,611,890, issued to Vinson et al. on March 18, 1997, and,

I ncorporated herein by reference discloses filled tissue paper products
that are acceptable as substrates for the present invention. 10 The above
| i stings ofconmptriignadreeccdfandfdgiolyadide-EpiskdRoydrin 1wéiesie Eldrcies, he. aEWRhmg®exenpl ary
In nature, eﬁ@g'e whﬁh%?keﬁ&ﬂttes}n%nbe{r e%nar Sel(lzeo.%%HQf the invention.

Sof t eni ng mposition I'n general, e sof teni ng conposition of the present

i nvention co ] il ' : ' ' j i in a
vahi ol o o s 2o pRARAShEL Bl Biniéh Syl Sitbiith Alchlal Gt hORCET Sl

conposi t i ofsthep drqueh wilets ipfo sepficopsemeriviigns Havet siwagiinis impaged tofifea Epdipit.y . t he
sof t eni By GRiREREsirpthpdhatalieried BSLdtEayion LIV bIOSF thAsitiRIsRRRblup&Sstin@ingin,

i ngredi ents, rheql ogy,. pH, e ermtting e jcation . thereof on a
conwercialpggﬁfﬂg %%1% gﬁﬁféﬁféﬁﬁW%w@@%?%%ﬁ“%%%ﬁ?ﬁggLﬁ$ﬁ§ﬁFﬂd§8FJ§nts may
readily di skrstndpntibgroeomossiing af didarbydsfstash beahdr veins with aidehydy fomtienliml s, such
sol vents ar ' . ' nd

GRh QQéo-BQﬁ%bd{/%%)ﬂﬁ%& B'R%io0h shpf aﬁdi%&gcgﬁ&n@fa%&%%mﬁﬂug&%

envi ronmental burden ( concerns ralse ) such “sol vents.

fol | owi ng Gfec{r8SeerediyCwte of RBmEsinSdn e ie wstin deseribed fn U8 PripnebtR3ISET.t i on of
t-hedpr @9 € Ntssied o8 Uﬁﬂu@@i 1,tioe1, ps (Hgﬂkcfu%st?ﬁla@&isc?dﬂﬂe Q’i@mﬁi ik E\&Bq:orﬁ@& Iﬂ@fi_ﬁ 9f
producing the co itiop, . and, ods of applyi.n e conposi tion.
Cbnponentsre%%??gﬁﬁﬁﬁﬂﬂﬁgﬁﬁgs&W&ggﬁp%ﬁw3“?%“%ﬁ§%ﬂ?ﬁ§$?m8%W%@ﬁ§ﬂ@mﬁﬁving t he
formul a: (Rax4-m N+-[R2]m X. wherein: inis | to 3; each Rl is a Cl1-C6

al kyl group, hydroxyal kyl group, hydrocarbyl or substituted 30 hydrocar byl
group, al koxy|Tatnkencest dhsgbenpeis agaded, pusfaprantopayrhe usedrie beat e tisss¢ paparsvebs of

the present invention. The level of surfactant, if used, is preferably from about 0.01% to about
15 2.0% by weight, based on the dry fiber weight of the tissue web. The surfactants preferably have

alkyl'chains with eight or more carbon atoms. Exemplary anionic surfactants include linear aikyl
sulfonates and alkylbenzene sulfonates. Bxemplary nonionic surfactants include alkylglycosides

' inclading alkylglycoside esters such as Crodesta SL-40® which is available from Croda, Inc. (New
York, NY); alkylglycoside ethers as described in U.S. Patent 4,011,389, issued to Langdon, et al.

20 on March 8, 1977; and alkylpolyethoxylated esters such as Pegosperse 200 ML available from
Glyco Chemicals, Inc. (Greenwich, CT) and IGEPAL RC-520® available from Rhone Poulenc
Corporation (Cranbury, NJ). Altematively, cationic softener active ingredients with a high degree

of unsaturated (mono and/or poly) and/or branched chain alkyl groups can greaﬁy enhance

absorbency.

25 While the essence of the present invention is the presence of a softening agent composition
deposited on the tissue web surface, the invention also expressly includes variations in which
chemical softening agents are added as a part of the pépennéking process. For example, chemical
softening agents.may be included by wet end addition. Preferred chemical softening agents
comprise quaternary ammonjum compounds including, but not limited to, the well-known

30  dialkyldimethylammonium salts (eg., ditallowdimethylammonjum chloride,

. ditallowdimethylammonium methyl sulfate, di(hydrogenafed tallow)dimethyl ammonimﬁ
chloride, etc.). Particularly preferred vaﬁants of these softening agents include mono or diester |

 variations of the before mentioned dialkyldimethylammonium salts and ester quaternaries made

14




15 June 2005 WO 02/48458 PCT/ US01/ 48598 each-R2 is a Cl4-C22 al kyl group,
hydr oxyal kyl group, hydrocarbyl or substituted hydrocarbyls Jjgneapos -

al koxyl at ed group, benzyl group, or mxtures thereof; and X is any
"softener-conpatible anion are suitable for use in the present invention.

Pr ef er abl y, is nethyl and X- is chloride or 5 ate.

Pr ef er abl y,wggﬁcﬁ“% is Cl6-C18 al kyl or al kenyl, nost ppg{ﬂ(;}?%lﬁggﬁeach‘ R2 is
strai ght-chain C18 al kyl or alkenyl. Optionally, the R2 substituent can be
“derived fromvegetable oil sources. Several types of the vegetable oils
(e.g., olive, canola, safflower, sunflower, etc.) can wused as sources of
fatty acids to synthesize the_ quaternary anmmoni um conpound. Branched chain
actives (e.¥pm tepgestion 9ty casideand; dithercmethyl isthanel saminer ngor jtxjathano] groigge h
structures follsed d@qiabenixabr wikiouay1 elilaidk v dbhemyi ByfaMoONi UM sal ts (e. g.,

di tal' | owdi net hyl amoni um-chl ori de, ditall owdi net hyl anmoni um nmet hyl sul fate,
di (hydr ogenat ednbthér| oinsg oli papérimplingpadi@inibeimnical 3bfning @genet comprise ithe wdllikabwilRl ar e

met hyl gro B2 .. . A var i Jon, and
X 15 chy ot RectsBpRulikhia Rl Blidiifne SiEpOeRt I ANLAT, 0
| ndust ri%l mydingHy! silgxan@r oducts, Third Edition, John ,15 Wley and Sons
( New Yor k 1964)5, tallowis a natural Iq¥ occurring materjal having a variable
conposi tion. Tapremgerals may plspbeigepmordteddnipithy arc Repest ahibe Pewnk BB Swer n
i ndi cat es tinatPaienp$ 66,999, iss?l&:f%liol(ﬂinsﬁﬁléleafl.onfnf Mhﬁh flsfatmy?, afd, dﬁa@ﬁmﬁahéraﬁvwont ain
16 or 18 carhan oNs. i.ca t he t aci resent iIn
Lol Pow ar o eike it APl mbyr s o 7 ey o 6esiRult Bt s
wel | as nam@gnddn. "tall ows" fall within the scope of the present invention.
It is also known that depending 20 upon the product characteristic
requireffents, Theateue tiviags efrpptiensbehecal; sdditivgstin futegdpdciabe rsrobagpmplad nf r om
non hydr ogeanmtepshd feQiot thednbto lifitel stpabthadbietidtydr ogenat ed) or conpletely
hydrogenated (hard). All of above-described saturation |levels of are
expressly rfe&aiing G@nipesitionc| uded within the scope of the present invention.
Particularly preferred variants of these softening active ingredients are
what are consi Hegeaetal, 8 sofignipg composition of dhecmyesent invgntion tcpmprisesyf digphmion of a
quaternary g ia&WeQMlﬁéﬁf‘ﬁLSa VeRileNInd id’ : papbris)ddsc: grei
[(CH2) n-Y-R3Im X wherein_ Y is -O n%#éy{%p%r t&ci%saoe?&, or fml\leﬁll:her ( s:u,cho
-0 - I\ﬁ- ; cowpqsgmps 3¢, ef:ge,cu%edn ﬁoffegm@ ¢ Gssye pgfg. Illg € em?mgmng composition of

" the present invention has properties (e.g., ingredients, rheology, pH, eic.) permitting easy

r

application thereof on a commercial scale. For example, while certain volatile organic: solvents '
may readily dissolve high concentrations of effective softening materials, such. solvents are not
desired because of the increased process safety and environmental burden (VOC) concerns raised
20 by such solvents. The following discusses each of the components of the softening composition of
the present invention, the properties of the composition, methods of producing the composition,
and methods of applying the composition. '
Components
Softening Active Ingredients
25 Quaternary compounds having the formula:
+ -
R14m-N -[R2]lpm X
wherein:
mislto3; _
_ each Ry is a Cy-Cg alkyl group, hydroxyalkyl group, hydrocarbyl or substituted
- 30 hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof; -

15.




WO 02/ 48458 PCT/ USO01/ 48598 each RI is a Cl-C6 al kyl group, hydroxyal kyl
group, hydrocarbyl or substituted hydro- carbyl group, alkegxyhabggs group,
benzyl group, or mxtures thereof; each R3 is a C13-C21 al kyl group,
hydr oxyal kyl group, hydrocarbyl or substituted hydro- carbyl group,
al koxyl at ed roqg, benzyl group, or mxtures thereof; and t 5 X is any
softener-c&ﬁ%& e anion. Preferably, Y=-0(OGC, or ﬁ@ﬂ@? V#8598 m=2: and
n=2. Each Rl substituent is preferably a CI-C3, alkyl group, with nethyl
bei ng nost preferred. Preferably, each R3 is Cl13 -Cl17 al kyl and/or
al kenyl, nore preferably R3 is straight chain C15 - Cl17 al kyl and/or
al kenyl, C15-C17 al kyl, nost preferably each R3 is straight-chain Cl7

al kyl . Opti onalekop, Rf he 2 R340y sdlliyl \gennd, mdrnmam@rduy,eﬂydidaaxbylom segieitabl e oi |
ot over . suntouBiFe i, dR HEREhE baa kol bpluyes Btelfung 5001 B

synt hesi ze the }g%fgdmﬁeyc@gpm&mn conpound. Preferably, olive oils,
canola oils, high oleic safflower, and/or high erucic rapeseed oils are
usedbt 0 Syrhtemaﬁdbl’e&‘oiﬂe uqmablggeﬁtaﬁmmsfef tamycaaampm@wﬂ@sau@ms hneide aﬁlove dX-
can be any s i ble_ani an, for. exa chl ori de
br omi dee'l-’n eﬁ f%"\ﬁ?aﬁ%%g’r WEY 82 “’Sﬁlﬁ'gise,a |‘1’gg<fr@" fraP]in?éjhcﬁ% Bal so be
used in t hetralshtMmI atkyt ort alloryl. (Rtiedally,dld Bp sbstinenich brrdedmddmmg&ngble .
sulfate. S Sgwbp a

conpounds Iﬁlejg\%/inirﬁéegt he rgi%f?%rvgg;ebﬁfgr?gy %gv‘% %ﬁ %&f{ﬁ{,@% ? |n the
present i nVEsdH W“Fsrﬂflfﬁﬂé‘c*@ﬁé SJW@PW%PR)W“W@@@W“@F@WM@ Bﬁﬁﬁeﬁﬂamammm um

sal ts such aaveshe@Sinede it iBdste@ity a6ty HRS MMblerr@am@ni um chl ori de, 20 nonoest er
dital | ow di met hyl ammoni um chl oride, diester ditallow dinmethyl ammonium

met hyl 10sul f at &ch disiegtueds dhcﬂddydﬂﬁg@fmucﬁd;)ﬁ atibleyldithethytribnianmredld U@.gret hyl

sul f at e, en taII ammoni um,chl or , and
m xt ures thﬁ%%?"ﬂe@im%gé&gl t%fﬂ?ow dfil(rgraéf)ﬁdlfne t.lxrﬂrmlﬂ""n chlmg}rhyﬂ(;e alglf% ’d| ester
di (hydr ogedi{bsleppenatef Wﬁ)d#ﬁhywmrampwdemt@k indehichalR learp gicthylcmdums: IRy

preferred. aEhARe RApd droMLRE 108 @bt %@Xaié%hlbﬁ@o@m&%’ﬂgﬁfa&! ally from 25
Gol dschm dt Chemi cal Corporation of Dublin, OH under the tradename ADOGEN

- SDMC. Al'so  pr&f disciged f@wein[Bd. tin Mwmawseﬁl @il tad AL Broduid®, THAY Bitios Ubnat e

col e, 4Pl RLSHEY 58 L0 a8 5 noBRE LRy e S Sl

above, ty p|°@aquryon Aaiil¢ 6.6F lntflwetbtﬁvatu@eytl@élr@fgmpp e@@ﬁ by Bwem aﬂicajw that gypically

unsat urate 0 as
948% oPfbrdBf :hé ﬁ@ Ms Bﬁaﬁow éEthlfn 18 'mei a6 HomsSYHidARY, hfir GneViiRly

natural "tallows" fa scope o 30 the present 1nvention. It is
al so known a?‘??a‘%’es&@b‘éﬁﬂ?“h@el}‘ﬁﬁﬂ“aﬁqepr%&iﬂ&t ecian %‘tl"é‘f' fedd Synthelip at Weh#nt s, the
degr ee of mn:ur‘aano@m’ 1h1D krithitl G stapk loDWS pfeadit BRertian. 10k o fafoafmmoaepbwﬂrgogenat ed

(St ) 0t ORI Bbdts BYGLOARDREMRbNS W& Mheuraln OATBE B Giatio ¥SH QAERRLCY

(hard).
ﬁ:om non hydrogenated (soft) to touch (partially hydrogenated) or completely hydrogenated

(hard). Ali of above-described saturation levels of are expressly meant to be included within the

scope of the present invention.

Particularly preferred variants of these softening active ingredients are what are considered

25 to be mono or diester variations of these quaternary ammonium compouﬁds having the formula:

R
‘ ®R)4m-N -[(CHp)y-Y-R3ly X
wherein : :
Y is -O-(0)C-, or -C(0)-0-, or -NH-C(Q)-, or -C(0)-NH-;
mis 1 to 3;

- 30 - nis0to4;
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15 June 2005 WO 02/48458 PCT/US01/ 48598 described saturation |evels of
are expressly nmeant to be included within the scope of thgspissenis
invention. It will be understood that substituents RL, R2 and R3 may
optionally be substituted with various groups such as al koxyl, hydroxyl,
or can be . As nentioned above, preferably 5 ea t hyl or
hydr oxyet h&f&@r}g erably, each R2 is C12 - C18 al kyl andf&%lk%ﬁg‘a nost
preferably each R2 is straight-chain C16 - C18 al kyl and/or al kenyl, nost
preferably each R2 is straight-chain C18 al kyl or al kenyl. Pref erably R3

is C13 - C17 alkyl and/or alkenyl, nost preferably R3 is straight chain

Cl5 - C17 al kyl and/or al keejéfl Preferably X- is chloride or nethyl
sul fate. Furt hetpoRe b -6l sravnduiomeiybereime hydtogby prsvisimed Bidounds  can

opti onal | 10 i o chai n al kyl
dgr: vat i v)és, e.(gﬁw %Mﬂ dll&x}l G&Q&? mz)%ﬂg_g{h%fb%@%@&(e@{]})g%) I)( as mynZ)r

i ngredi ents. TheseRais ady3-Cogaediens, &ydf&@al&ﬂtgro&ﬁh?dfhﬂaﬂiyﬁtr@ﬁﬁﬁht&ﬁdhﬂf@ usef ul
in the present aib?lg&% x¥l e prye%?, f‘;‘%}cép %ruu%pl tedr nary anmmoni um
ese n il

conpounds for use’i 2&%ribed in U S,

Pat ent 5 543, OG}Z,ISA@§&EQ&IICQIHF&13§IQ s.al . on August 6 1996; U.S. Patent
5,538,595, issued to Trokhan et a on July 23, 1996; U. S. Patent °

5. 510, 000, o] v 0.0 6-CR O ﬂgzg ARtick. B ] a@@mehtl%refﬁ%g & 4t15' 737,
i ssue (0] e a ur.o en P i cati on-.
No. 0 688 %Pﬁﬁunmweﬁﬂae?%m?&%é#ﬁ?@@gw 57 ylspden eq
Decenber 121,Hceﬂﬂ96qrep:hbmhly§ghmtiglﬁcm‘inGgorclglekwmndidﬁalksnyl,r(qgm@&myled herein

by referen " | ary
ot uy e oasyfeably ARk, K3k ARG iy ©aRabL ok KOG ANR| IBPHEL

scope of0 t Heopyeaehin ol seureastSeweral typeeef dhevespiibls niks(c B aglivet dapola, Safﬂ@rerrul a (02
(R)2 25 Risunflewlr, é@k&h%se%s éogd@dffmbli&@fmy%m%u@tﬂ%%uﬁé&w ahfiShin®f ructure
naned above each a Cl - lik}% g roup, R3 is Cli-C21
hydr ocar by | “GPYLh, “ﬁe Eh“te(?‘lﬁ"?i’ﬁ hﬁgé ‘i"{fbl‘%&%{ﬁi‘@ﬁ’“’%@ﬁs"%ﬁs an

hal i de (e. gnlsaxehdedtdssiﬂhaaizethqummi@auﬁnionmaidambmﬁml fate. Preferably, each R3
s C13-Cl17 al kyl and/or al kenyl, nost preferably each R3 is straight-chain.
Cl5 - C 17 al ks mantidhesiabetelcEreph be aup sbfiRhericempgtibte trhign|, for 8@mphy wettthet i cal | y,
while net  Whihid) Srofnfie il RURE, R¥mbd SQFaYe, nitrite hnd aRhd ssﬁ%fiow@skd fpge ester

noi ety(i 6s) of the aforementiqgned quaterfnary compounds provides a measure
of bi odegrd’ﬂ“émtinl"?%‘?"“ﬁ?%yﬁ(d% nersmetiyhite-ant | y, the ester-functional

quaternary. a gpectlf%n fgcgm gsu Q{j ester: Sl%ncnona? quaternary ammonium compounds having the

structures named above and suitsble for use in the present invention include the well-known
diester dialkyl dimethyl ammonium salts such as diester ditallow dimethyl ammonium chloride,

20 monoester ditallow dimethyl ammonium chloride, diester ditallow dimethyl ammonium methyl
-sulfate, diester di(hydrogenated)tallow dimethyl ammonium methyl sulfate, diester

- di(hydrogenated)tallow dimethyl ammonium chloride, and mixtures thereof. Diester ditallow
dimethyl anmmmonium chloride and diester di(hydrogenated)tallow dimethyl ammonium chloride

are particularly preferred. These particular materials are available commercially from

25  Goldschmidt Chemical Corporation of Dublin, OH under the iradename ADOGEN SDMC. Also
preferred for their low corrosivity are the methyl sulfate salts of such quaternary cations. Thesé

materjals are also available in experimental quantities from Goldschmidt Chemical company.

As mentioned ébove, typically, hailf of the fatty acids present in tallow are unsafurated,

primarily in the form of oleic acid. Synthetic as well as natural “tallows™ fall within the scope of

30  the present invention. It is also known that depending upon the product characteristic
7 requirements, the degree of saturation for such tallows can be tailored from non hydrogenated
(soft}, to partially hydrogenated (touch), or completely hydrogenated (hard). All of above-
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15 June 2005 WD 02/48458 PCT[ USO01/ 48598 herein biodegrade nore rapidly
than do conventional dialkyl dinmethyl amoni um chem cal sgfj;,ghedd The use
of quaternary amoni um i ngredi ents as descri bed herein above Is nost '
effectively acconplished if the quaternary ammoni umingredient is
acconpani ed ba/ an appropriate 5 plasticizer. The termplasticizer as used
herei n ref &Y&2H858n | ngredi ent capabl e oil reduci ng t he BESPHEWoi nt and
viscosity at a given tenperature of a quaternary anmmoni um i ngredi ent. The
pl astici zer can be added during the quaternizing step in the manufacture of
the quaternary ammoniumingredient or it can be added subsequent to the
quaterni zation but prior to the application as a softening active
i ngr edi ent .desEkeed pitarstiandevels of ars exphasinotat fode dnchyledeitlig the wivpe afihe prideyt 10
inert during.dg chem cal synthesis which acts as a viscosity reducer to
aid in the synthesis. Preferred plasticizers are non-volatile pol yhydroxy

conpounds,  Pr eftqill 8lutieliby fhQistinaRRL RYdad iR! %a?%fﬁ&hus%r QbR with
(0}

pol yet hyl ene gl ycol s havi a .mol ecul ar wei gh romabout 200 to about
2000, with B é‘t"}\%ﬂs%eﬂsgaﬂ‘g%lhy SRy car brovranchadass fertpred Bove pistrlout 200
to about GAdh Mei methylax hydiadyathiyflyPreferaBle eacdh Ry iWNIEY- S xCdlkyD beiltdr ikt bxibstar €

added duri f .t he at ernar, Lum. i ngredi ent, .t hey
compri o barbl GACkY bipRtadnud OF R RLAN ARIPNLAT IS ks o 1o
manuf act ur étraighiehainctijzapliyl garadfenilr Refembly tRarieCisongri gyt red/medicnabowst 15%...
and about 3Q%6phaR] ascgu%%ni- ch¥B G-, Aoyt 26 ﬁz.rrrgfglawd@,mwiseémoh&e gsed to

dilute the actjve 1ngredients of the conpositions, escri bed herein

formng. t Wé"tbéd Yt Epgigrgee ey esteprfiaciont! apaiRpRt Fuspeniun coEmPEdBcagptiogiiysol ve

such cowponsemiisun(th theat 04 dfttiedwnalongtiailaikal daivhties, ) or such conponents may

be di spersed throughout the vehicle (dispersion or enmulsion). The vehicle

of a suspension or enul si oRi)s- Ny pi(CEDGHIEEL)ZBHOIRIBEUS phase t her eof .

That is, other components of the dispersion or enulsion are dispersed on a

nol ecul ar [PeyEPr ipgrediantsy Tacse winer ipsrediqnisicaact Mregwlyiisttand #re veelifinctherress For

pur poses OfinefiRn pr esent invention, one purpose that the vehicle serves is

to dilute the <concentration of softening active ingredients so that such

i ngredi ents nma@thiveypes bf witebid dugteing ameoinn Ddm@irhds faERE Inable present ifivestie web.

For ex I 4 s .di , | QW+ f (] VAN ! ve

i ngr ed?’gﬁt ?rei @G{dée%s‘g r%%’tifaﬁegﬁ’gﬁtogwamﬁ%etf)% %hal‘fq% e%'y%%}%hé ?éeg?? 'S?%éte%ct ive

i ngr edi ent-$,58%59%, issied/p Akt g, on fubsde 1950\ 1HS Jlatehl 5,510,808 isyeadyo Phopetiabvel s (e.

g. on the Qpdgh Bf 193501y, MRLOIY15987, thRd 8PriAS SO & @Y 1d, %ﬁs,eand%m?%tem ng
ile

active ingredients are required to effectively inprove the tact sense
of Sof t nesEagH APplialia o J1fE8 5L ofis g toc KibsTECHER CPPPigtioshaviedy i ng
syst ens woWecbniber 1211001) itHeclikclb@rethif sdch bibwHich iSincopbiAed he@intbe BéferghcaCt | Ve

i ngredi ent across the full width of a conmercial -

: 20 Di-quat variations of the ester-functional quaternary ammonium compounds can also be

.. used, and are meant to fall within the scope of the present invention. These compounds have the -

formula:

) I(IJ (ITI)z (1{11)2 ](l)

25 Ry -C-0-(CHp)y - Nt -(CHy), -N* (CHp)2-O-C-Rg  2X-
In the structure named above each Ry is a Cy - Céalkyl or hydroxyalkyl group, R3 is Cll'Cz 1.
hydrocarbyl group, n is 2 to 4 and X~ is a suitable anion, such as an halide (e.g., chloride or
bromide) or methy] sulfate. Preferably, cach R3 is Cy3-Cy7 alkyl and/or alkenyl, most preferably
each Ry is straight-chain C1 5 - C17 alkyl and/or alkenyl, and R} is a methyl.

30 Parenthetically, while not wishing to be bound by theory, it is believed that the ester
moiéty(ies) of the aforementioned quaternary compounds provides a measure of biodegradability

to such compoimds. Importantly, the ester-functional guaternary ammonium compounds used
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scal e tissue web. 19 15 June 2005 WD 02/48458 PCT/ US01/ 48598 Anot her
purpose of the vehicle is to deliver the active softening16Qupes0td on in a
formin which it is less prone to be nobile with regard to the tissue
structure. Specifically, it is desired to apply the conmposition of the
present in ¢SO0 that the active ingredient of the c {45l resi des
primarily §ﬁ6?%e surface of the absorbent tissue web mnt&eﬁﬁﬁyhgﬁg
absorption into the 5 interior of the web. Wile not wishing to be bound by
theory, the Applicants believe that the interaction of the softening
conposition with preferred vehicles creates a suspended particle which

bi nds nore qU|ckIy and permanently than if the active ingredient were to
be, appl i ed2 iR Piv8eRrade Herr gmidly gan de copsntiopgl ddialfl diaetyld japguigm (cfigppical

suspensi onssoftnegfiat ernary softeners in water assune a liquid crystalline
formwhi ch can be substantively deposited onto the surface of the 10 fibers
of the surface Tht uielné quatssurcanpeqnem ingilien@ua tiecnited Yiersio hibosn mpstxipdtivelg

wi t hout the t Vi d..i :ﬁﬁl gn]a¥ ptrast
tend to w cﬁ%‘%’tﬁgﬁefihgeﬁh%tqgr% oaiprﬁ‘31 ﬁﬂmt ?lgghfgﬁv\gb% aﬁ‘é‘ bé’ I ca é’ﬁﬁa
di scover2d MeastifigireEhegpan platicieniap ysed dapoIpiens dn 8n Bgrrgdienisiepayiecl atfugiamibe| es

that are pam&:wﬁﬁtland un@k atfaQliveh agipelatufd bfﬂﬁqﬁaﬂﬁm@p&hﬁdﬁﬁﬁﬂ Bgtedidnt. S@Et NI N
active ingredients s of tissue on a conﬁﬁr0|a scal 15 Wile

sof teni ng | NEAEHT &AL d" bqémﬁﬁ the giagizng siep, i1
t herein, naMmmmaiﬁ@kham:aTEcmsbéumhasmﬁammenbsmﬁqmm&umﬁabhn;ﬁ@f&emeng

active ingr ghce‘,ﬂ&l as%{?ﬁ %g 2 ég?gggfe&imﬁl ’Ilt')hé plagl% b ?ma?ct&%’ed B I)e%g%éﬁb%agu 1

envi r onnent reas use e NVenicle for

pur posed0 of m?rhéufp?gébfemewqqk/@mﬂm%wm@ m@ra *atbcogtvongme!b@ aibiwphe fpihesisni t h t he ™

Ed

sof teni ng aptiM@ JREiRAI GRE okleaaid RRYNNEES @oﬁﬂﬂnﬂm tﬂe&m tpb?
substrate on whi ch the softening conpositions of presen |nvent|on

will be depBuPpEds inghy et%ﬁfoéa%dmolyafbﬂ@uer%xc@ﬁ Pawngs%e.lﬁfaﬂamelg@cﬂﬁﬁasnﬁ Ay

i ngr edi ent s200hatbat eeilewhiRbetyethyleas dgsol haviighemoletuldr veight 66%ken sROLECRGS Ur i ng
process or s _of [ C g.th he S9 fte i.n 0 i ons
descri bed h%@g%% %mﬁ% uﬁﬁ¥8mﬁbmgﬁﬂﬁ%§%cgh%]b [ rls %#f Eﬁ@ %nnent.
Sui t abl & na@@ﬁua&h@rwaemmh@ ingatrlient, thepfomphies hw@sremouu Sm/mdtabmﬁ%pﬂmm@f
hydroxyl  fgg g&n&n ot sdoh %ﬁﬂ&uﬂp Phrtiblily Ghdte MRLRE cordprisb@kdeh abott Bsy, Wi | €
water is azg ticul a preferred matérial for use In the vehicle of the
pr esent g AbaubP”e Rlatigireral one is not preferred as a vehicle.
Specifically Then softening active ingredients of the present invention
are dispersé%—rn water at a |level suitable for application to a tissue
web, the dispensi ﬂﬁén #ﬂﬂﬁ i ng
bound b theo AE %%’ %p ICagfg&gﬂ%?g@%9@ﬁ%?ﬁg%%%#%ﬁﬁﬁhk%§g§8£m§§ he
sof t eni ¥fb emgp @ap@g,[tlg; digpersig oquhg gepmt invention. A vehaclc may dissolve such

oomponents (true solution or micellar solution) or such components may be dispersed throughout

the vehicle (dispersion or emulsion). The vehicle of a suspension or emulsion is typicaily the
confinuous phase thereof. That is, other components of the dispersion or emulsion are dispersed

on a molecular level or as discrete particles throughout the vehicle.

25 For purposes of the present invention, one purpose that the vehicle serves is to dilute the
concentration of softening active ingredients so that such ingredienis may be cfficiently and
economically applied to a tissue web. For example,- as is discussed below, one way of applying
such active ingredieats is to spray them onto a roll which then transfers the active ingredients to a
moving web of tissue. Typically, only very low levels (e. g. on the order of 2% by weight of the

30  associated tissue) of softening active ingredients are required to effectively improve the tactile

| sense of softness of a tissue. This means very accurate metering and spraying systems would be
required to distribute a "pure” softening active ingredient across the full width of a commercial-

scale tissue web.
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invention to form such dispersions creates a liquid crystalline phase
having a high viscosity. Conpositions having such a hi gh 1%iJkioegbdy are
difficult to apply to tissue webs for softening purposes. 20 15 June 2005
WO 02/ 48458 PCT/ USOI / 48598 | -The Applicants have di scovered that the
Vi scosity I rsions of softening active ingredient can be
subst anti al fﬁkg uced, while nalntalnlng a desirable hlgﬁ&ﬁg ‘%géf t he
softening active |ngred|ent in the softening conposition by the sinple
addition of a suitable electrolyte to the vehicle. Again, not being bound
by theory, the Applicants believe the electrolyte 5 shields the electrical
charge around bil ayers and vesicles, reducing interactions, and |owering
resi stance to ABYRFERPOTEEHF Pl i p delives g @etTve fofeping FapRestion in 3R syst em
Addi t i onal |whichagigiess pmfefto Bahddge WRGDY tﬁe}’tﬁfﬁé )th'ucﬁlﬁﬂ s&\l,:\lﬁgemy,qt Nﬂiﬁgﬁﬂ@ gr eate
an osnotic pressure difference acros e walls i uld.tend to
Gt aw 1t e 1490 i Rpegion 56 e R R Ront i 12 el drefeg Pt e o IHof
vesi cl es andsi@s osmmatilngn thersarfité picibd awarbent tissagaviein witl snifitral regjsokption irglethe ease i n
Vi scosi t l.e6t I d above
5 Y 1€ vf‘eﬁ \?vﬂilé/%og ewEEEaﬁl ng lm“%eﬁogg I&gfi&@&g thecﬁg)thgéﬁs%eﬁie%§ Gt BE

for materia S SUI t ab resent invention and
which is efintgiagtiopof ihe soBeningi Gempasiien \Wit§ gepferreg vighicles @rragﬂs@r syppspded @prtigle

sof t eni ng agtidhVignds ﬁﬁr@dﬁl@lﬂfi andppfdnBitlyl tﬁanslwtﬁea&hﬂ-, ﬁ%emaﬁ veteto 13 Qp ﬂmahn cle of_
t he _known er-sol ubl e

t he present Jay ntio rti.cul ar
el ectrol yt &8 Pﬂg Y lb‘qf f&r 2‘6%51 %Yﬁdél‘aﬁé’ﬁpeﬁ% ons of AATERAR SPHPOEHE WA cl e of
the soft enlasnp,me(armmﬂlctysmmfonh Imézchmasbaﬁubsmﬂmm taposited\ad) the rsefea bf the he 15

el ectrojpyt p % i

cof teni oy, abaBar AP ehAR e AR SuP b RE bR ity Wik ot BE o o
the soft em"ﬁ‘gcl@ﬁrﬁawlﬁqlaﬁwlt@rfeffnéwawfyst tepéhto vrigk/ntp thedyftened! eﬁhfrfﬁﬁuyt“@bl s bet ween
about 0. 1% and_about 10% by wei ght of the softening conpositiqgn based on
the anhydrous Wi gPRIcfs ’t% dispoxered gehiqles andsispifening cpmpasitigisceomprising fugh

el ectrol yt evehidlestbe dre@hmaaldr@\wéfui f@ffacbﬁmgme aflicdtion Of s3fentiigdictve gkediknt® %0 by

wei ght of E@@l%%ﬁ% g@&gggga Eon The mini num 20 anount of the

electrolyte w at anount suf ficient to provi de the desired

vi scosifgy. Thewp &9@&@%%&6&9'0&%4 VisdiveP iRY +Bnill0 %o N&gﬂfpmﬁ@n f@l ogy. and

are shear thinning with desired viscosl ty@genera %/s ran9 r-om about
10 centi poi™¥ E‘léﬁ’)‘t %“Sﬁ%laéﬁﬂwmi%%m@ﬁ”fﬁ?% ¥pipgredicaistapren E"aﬂlét ween
about 10 amekiralloft sa?&%rﬂl&nvn@&ndﬁ&ﬁﬁhﬂbﬁdTﬁﬁef&élo@sﬁMle&&u@e ﬁi&@arehlaafoe of 100
sec -1 usi Q@ the {Eet hod, des r| bed in the 'IiJEST Ms%[; ectig on bel ow.

Sui t abl e ePERFSFHPY R LIFHE myesaf, fhoplgebe Sompy FIeRE A sul fat e
salts of alirlg&ldlenf@rlesaﬁﬂcémrmeatdanﬁlhherteﬂals@ﬁumowﬂldh thvsmﬁdfmmg campasiispefidi ng
anmoni Wi S @et ﬁ'ﬂ%@lﬁ%ﬁdﬁsﬁiﬂuﬂ)e @p&%&i Pk LS éuﬁﬁn‘léjgﬁteﬁﬂ%h&tﬁ<%t coﬁ%ﬂ ﬂ} kal i ne

earth salts npl e ani c acids such as sodiumfornate a sodi um
_acetat e, aéngwgepts gngt Cfeﬁ@ ety issues (either in the tissue manufacturing process or to users of tissue

products using the softening compositions described herein) and not create an unacceptable risk to _
. the environment. Suitable materials for the vehicle of fhe present invention inchude hydroxyl

functional liquids most preferably water.

25 . Electrolyte .

While water is a particularly preferred material for use in the vehicle of the present
* invention, water alone is not preferred as a vehicle. Specifically, when softening active
~ingredients of the present invention are dispersed in water at a level suitable for application to a
- tissue web, the dispersion has an unacceptably high viscosity, While not being bound by theory,
30 ° the Applicants believe that combining water and the softening active ingredients of the present
invention to form such dispersions creates a liquid crystalline phase having a high viscosity.
Compositions having such a high viscosity afe difficult to apply to tissue webs for softening

puzrposes.
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correspondi ng ammoni um salts. Preferred i nor'gani c electrolytes include the
chloride salts of sodium calcium and magnesium Cal ci ugschh@bhgle is a
particularly preferred inorganic 30 electrolyte for the softening
conposition of the present invention. A particularly preferred organic :
acid salt ectrolyte is sodiumfunny( Bilayer Disrupter 21. 15 June
2005 WD otz)‘?%%@‘égﬁ:a/ US01/ 48598 A bilayer disrupter is P’Hé%?ﬁ”?al
conmponent of the invention. Wile, as has been shown -above, the vehicle,
particularly the electrolyte thereof, perforns an essential function in
preparing the soft tissue paper webs of the present invention, it is
desirable also to limt the anobunt of vehicle deposited onto a tissue web.
As not ed above,ThadHiptitanin heve diseagdredothpt the aidoorits Oérdlﬂpwp@asfesqﬁml@ tdtizge

concentrat i e@ifmsﬁfvxaﬁmaag,e Sbstataly RELCEL Wail malﬁtamiaga%&%ﬁ@m Sition
Wi t hout und é I ncreasi ng vi scosity. However, | 00, nmuch el ectr yte is

used, phase® atiye, pete td’(’:é‘l‘fr“ﬂ"ﬂ‘f@ compesFtiop dyttae timple aﬁ@ﬁ??d"ﬁ%%’c‘mé‘?jdl ng a

bi | ayer di selgqnwre td the bdh&lesmﬁﬁxemtmgng:wﬁww thdogﬂmﬁalAbﬂMnW@ve tinefctianiag
active ipgredi i.ncor ile m | ni ng VI sc03|ty at
an accep?ab?‘ml‘%n&m elfcmcel °har§%&P réﬁﬁer%\a‘%b\’efl o FOORT8 Tt ’|"§' HBPgani ¢
mat eri al t heesistangt termaypmeadireplifng ima &@cﬂm&pexswmfdfe szstemoi%.;ﬂémna@ agzin not

| ngredient bdhgPooRi iy, i SRARRAL LB Soald hlbsfibric! $RGke Bk oD vl €] € Of

the softening active i|ngredi ent and causes the viscosity-of
t he di sper s}"%}‘i Wh@%ld‘f"“l“d“ﬁé" Het rieferipy “@%@wgh flh? vesigleyealli redpeige tha siee of thay er

di srupters {dsiols in@ Probiink QRIS war, bikeh PRl HAdBcayRNisedsity, e |1 qui d
crystalline structure of the dispersion of the softening active i ngredi ent
in the ehi cl e Ayelediolyteupdetingghd feeerarctiena dberiblimabbiedorinthtatialy siiablé foﬂﬁsem
structure. i . t r
Cension i ERehict? udp Rl o R EYBloh LAMBR SO IIABENR | i
a resulti ng°frﬂé@lﬁR§FlBGWV¢ inevpilignt dnswatsy is shiablesforiistirtes ‘f?hlclphétht-‘ E@Wﬂf lp‘atltﬁqns ade J

layer”, it inSpaHRARM 2RESCHhE lizﬁovhh@at@frseﬁu@%te sfm&h%omelaggvgg&ﬁg%%?gg{iatn Pg
u

first fewcarb t he r ophobi ¢ |‘ayer

and interf atsl?‘&ffeg b‘h%ﬁg%&?? t@é&%ﬁ%ﬁlﬁﬁ&%ﬂs’aﬁn 0 eg%rgsen*mn%dwkmesew

addi ti o5 t oelgtrolyic dinrigp mmnmm&amttyaﬂoemwbmlgneﬁﬁﬁe mmﬂmmmpmn aiaove
material s S%Haén@ﬁk Lrg u?‘ﬁ '?E‘Pgwazgﬁé%% EI%E comﬁgsﬁ\% ﬂ:etb 1%3&%%9% bl e

W th ot her
suitabl e nmf@leFtéﬁlyt%lh b‘ﬁW‘tPﬂ ﬁ’@ﬂﬂlf Q Baend é\hmltt h%bhwgléoﬁtb@w@m @fnp@Sit@n based t eni ng

CONpPOSi t i ONopSe ABydréhs %;gﬁ&fm%xe&&flﬁee @mnﬂoﬁgfm%l,t {0 Bled s Bsed A 16431 N
capability. ?nga er di Ssy)J ters useful in the caonpositions of the_ present
a

i nventi on Pyttt rapogt 4. 0%y weight \9% W@W%F%HPOE%B%TW@H% s
conpri sgo bomﬂbuﬂydnmhahb@tea;ﬂm bb it epbunt buFficiat &l prodde e ﬂée&é&ﬁ:ﬁ@ﬁity The

dlspersrons typically display a non-Newtonian rheology, and are shear thinning with a desired

viscosity generally ranging from about 10 centipoise (cp) up to about 1000 cp, preferably in the
range between about 10 and about 200 cp, as measured at 25° C and at a shear rate of 10@ gec™!
using the method described in the TEST Methods section below. Suitable electrolytes include the

25  halide, nitrate, niirite, and sulfate salis of alkali or- alkaline earth metals, as well as the
corresponding ammonivin salts. Other useful electrolytes include the alkali and alkaline earth
salts of simple organic acids such as sodium formate and sodium acetate, as well as the
lcorresponding ammonjum salts. Prefeired inorganic electrolytes include the chloride salts of
sodiﬁm, calcium, and magnesium. Calcium chloride is a particularij preferréd inorganic

30  electrolyte for the softening composition of the present invention. A particularly preferred organic
acid salt-based electrolyte is sodium fonnj,t{

Bilayer Disrupter
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hydrophilic noiety is a pol yal koxyl ated group, preferably a pol yet hoxyl at ed
group. Such preferred bilayer disrupters -are used at a | qke,,@bohet Ween
about 2% and about 159/6 of the |level of the softening active Ingredient.
Preferably, the bilayer disrupter is present at a | evel of between about
3% and about 10% of the level of the softening active ingredient. 30
Particul ar P Bf8F8rred bilayer disrupters are nonionic F&IUELYEMNBs deri ved
fromsaturated and/or unsaturated primary and/or secondary, am ne, am de,
am ne-oxi de fatty al cohol, fatty acid, alkyl phenol, and/or alkyl aryl
carboxylic acid conpounds, each preferably having fromabout 6 to about
22, nore prefergbly fromabout 8 to about 18, carbon atons in a hydrophobic
chain, 22 15. A?i‘}ﬁ"é” digrgeter iy epomsial Ferapopest PRI atisy dVhilsppsdenboep ghogB| y an

al kyl or aldleghevehislaj particuiey e slecblyle @Rfeb, pltmatinievential/ flicEGERN peharmai d

conmpounds i oxylated with :5 50,. preferably. : 0,, mot referably from
about 3 to tg%%lﬁ}:h ST% el i{ge(\’/fjehﬁe i d lgt ‘%‘}r%%tfog’r L5 {%’fﬂb%r?%gﬁ%mfmgh%)@mgﬁo t 12,

et hyl ene oxichige deppsited engo 2 tisspr webi Henctad abive additionf of olevtelytaitlloSs dronadasin 20,
preferaly y thd Qmrakaidh o8 _s‘%f%nﬂgg&ﬁve jh%red@ﬁ'tdinrﬂ?er&) L& S5 Rkdon! &ﬂﬁh@&%&? 10 5

to about 15. Suitable bilayer disrupters also inclu noni oni ¢ surfactants

wi th bul ky TEngYFeHY- Hewvereifdep pycy slectzolyteis ppedephasn sspamiion pag aosis Ther nul a f
I R - C(O) -Applidaité R} lfound EaP4diing Qbadyerl @sritfd AeihB séfening ceilogtfidubtlohs bRt he

group consisting of satur d.or _un ur at rimr secondar or
br anched cﬁc'ail%eﬁl ﬂgf“%‘,’? g &Eq%ttl?%e-"éf??f’mﬁgg’?%‘é‘a‘f’?‘ﬂ%ﬁg“,‘mgﬁ‘gﬁisw S RFBBRYE hai n
havi ng. a | devgk Asofsed hargmadbdayer GstimerdBoat o@@ic Watefid that| wichedixéd oith hhe

f ol | owiqag . = From ) S. 1] fo. ' ected
from t oy el or ool &tvs ity B Xjollfiss GABHER yigfl e 8 o

subst i t ut edehigig/er the spfiani gotiye mesedignt atsksaysess: radyetion of he viseopiiyb e disgeraias. about

30; each R2 is_selected 15 from.the follqQw ng groups or conbinations of the
fol | owi ng gr oup®:¥© bqReund by fheppip e is be W@%IWT‘%}W&%W&?&WR@W@”&@F ect ed
fromthe f oblligds gergefothp SliquidGhiysiadiine seGIhR2 O attd; diggediom ofi the kofeAmgheaiye 2 to

about 4; b‘ing%édfefltaﬁlt ﬁg%g@\ﬁh{p gis;ug&gf L I&Hela 3 thg lﬁﬁdRérys%élin]é s?mth?re. §150h R5 5

15  distuption is believed to reduce the interfacial tension at the hydrophobic-water inierface, thus

. promoting flexibility with a resulting reduction in viscosity. As used herein, the term “pallisade
. layer:, it is meant describe the area between bydrophilic groups and the first few carbon atoms in
the hydrophobic layer (M.J Rosen, Surfactants and interfacial pheno:ﬁena, Second Edition, pages

125 and 126). |

20 . In addition to providing the viscosity reduction benefits discussed above, materials suitable
for use as a bilayer disrupter should be compatible with other components of the softening
composition. For example, a suitable material should not react with other components of the

softening composition so as to cause the softening composition to lose softening capability.

Bilayer disrupters useful in the compositions of the present invention are preferably surface
25  active materials. Such materials comprise both hydropﬁébic and hydrophilic moieties. A preferred
hydrophilic moiety is a polyalkoxylated group, preferably a polyeﬂz_oxylatéd group. Such
preferred bilayér disrupters are used at a level of between about 2% and about }}% of the level of
_the softening active ingredient. Preferably, the bilayer disrupter is present at a level of between
about 3% and about 10% of the level of the softening active ihgredient.

Ay

30 Particularly preferred bilayer disrupters are nonionic surfactants derived from saturated

' ~ and/or unsaturated primary and/or secondary, aminé, amide, amine-oxide fatty alcohol, fatty acid,
alkyl phenol, and/or alkyl aryl carboxylic acid compounds, each preferably having from about 6 _

to about 22, mbre preferably from about 8 to about 18, carbon atoms in a hydrophobic chain,
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5 20 wherein Y = Nor O0; and each R is selected independently fromthe
following: -H -OH -(CH2)xCH3, -QOR)j- H -OR, - OC(O R5Jugma0d5 ‘
-CH(CH2- (OR2)9-H) -CH2- (OR2) z-C(O R, x and R are as defined above and 5 5
z, z', and z" 5 20, nore preferably 5:5z + z' + z" 5 20, and nost
preferably,whlegsdast erocyclic ring is a five nmenber ring Bed/Bsolusssg 0. one RS
is -H tw 25 RS are -O(R20O z-H and at least one RS is the foflovm' ng
structure -CH(CH2-(OR2)rH)-CH2- (OR2)z-C(O) R with 85z + z' + z" 5 20
and R is a hydrocarbon with from8 to 20 carbon atons and no aryl group;
23 15 June 2005 WD 02/48458 PCT/ US01/ 48598 c¢. polyhydroxy fatty acid

am de surfactants, of. the formula: - O.- NRY) - Z erein: each Rl is
H O -C4 hyBPSEFEDTY o alls) °é|“l¥§1§'§F§$Wf %B‘%'mr&d?as&%l WV&WG@Q“ pad 5 Cs.
C31 hydr ocatdmpoumnis isethoxyl@awidac 0, grefeibly <] by Gretaph)Ebnosoatawh absat B Y

having a |i h thyl . chal n.w t. | east 3. hydroxyls directly
connect ed 't (Q)n%t% ?1%1 ng%%éfrgf?g(ﬁjl? ﬁglﬁ s “E%xﬁ’%l{ LJC]I etﬁg?qe\?gﬁf nge?%gorpé%‘%qe aﬁﬁ#}ég ch R
is Hor a ciehalouhibieaboud?0, prsferebly Smmabeut B thaboud il 8, ahdansry bafeetily foarabaatd ve

t her eof ; sang ,fui i{abl e phase stabilizers also include surfactant conpl exes
formed by one surfactant ion being neutralized with surfactant ion of

opposi te charge SwitaiMbiRyd alsfuib hifo iheMbetnbRbnid srfidtintsNath SulkPhead dBupseduci ng
dilution vis ots#z . Exampl es of representative bilayer disrupters include:..
(1)- Al kyl ¥ ?}1‘ aryl al koxyl ated nonionic surfactants Suitable al kyt~

al koxyl at ed nonionic sgrﬁre‘agtgﬁa%pgﬁmqge 1gener ally derived fromsaturated or

unsaturated primary, and secon aryl?“é ty al cohols, fatty acids, alkyl

phenol s, or al kyl aryl (e.g. ,R:_é(é)_bewyc)cfg@(WI ic acid, where the
h <~

active hydrogen(s) is al koxyl ated w about 30 al kyl ene, preferably 2
% hyl ene¢ Owheikén R 'eélécte:a ﬂgom.tga gratpwhsﬁn@g %‘dﬁte]?emf““%@h ,@)rﬂnfﬁ?,%e&h&ﬁiﬁ% ot
ese nonioni.c .syrfac s for e, herein er a ave from apou )
about 22 cal'dsh c%egg ;@n ﬁt%é@?’yﬁy ?carba?sliéaﬁ‘ilﬁydé‘?‘fﬁrgﬂ{chﬁﬁd’a‘&?gea Eﬁgﬁﬁ %t r ai ght
chai n conf i Gem atonbfto ghpwf28y Whik yelsted fbmhthe ohawing groupki gy N(ApNad nigareng from
about 8 to o) _ P @l kvl gne axi ent,
preferably %%%Jg’t angi ﬁ\egS‘E@%rﬁ@h&%ﬁ?ﬁ%ﬁ?g‘%ﬂga@eﬁ:aé?@frg‘u r?tegﬂ’g“?ﬂ”%g %‘%%éf 30
mol es of al WptidRd sl werge? < alapputdtrad p is froppphouipt efsbout BY:yeadirRins wlsged 3 to
about 1% Mofig f ftﬁﬂo’lﬁﬁF €56up?dr ABmbRAIndTRS thd? E‘oﬁt)@'ﬁl@t%x&ﬁp;:r Ol 2D AHdorS. L O

xide. Preferred materrals of this-class al so

ﬁg\c/) gt péﬁ r erHC%%CI%SCI%%[—g( 3;1 %Qc% RQIS selected from the following groups: -OH; and -O(R’0),-H; and m

is from about 2 to about 4;

b. surfactants having the formulas:

“ whereh_l Y’=NorO; and each R’ is selected iﬁdep’endently from the following:
- -H, _QOH, -(CH,)xCH;, -O(OR?),-H, —OR‘, - OC(O)R, and -CH(CHZ-(ORZ)Z»-H)-CH;—_(0R2)2,-C(O)_
R', x and R’ are as defined aﬁove and5<z, z’,‘ and 2’ < 20, more preferably 5 <z + 2’ + 2" £ 20,
~ and most preferably, the heterocyclic ring is a five member ring with Y’ = O, one R? is -H, two
25 R’ are -O-(R’0)z-H, and' at least one R® is the following structure -CH(CH,-(OR?),-H)-CH,-
: (OR),~C(0) R! with 8 < z + 2’ + z’* < 20 and R! is a hydrocarbon with from 8 to .20 carbon
atoms and no aryl group; ' o |
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points of |ess than about 70F (21C) and/or do.not solidify in these

sof teni ng conpositions. Exanples of al kyl. al koxyl ated surfgaghapigs W th
strai ght chains include Neodol (r) 91-8, 23-5, 25-9, 25 1-9, 25-12, 1-9, and
45-13 from Shell, Plurafac(r) B-26 and C-17 from BASF, and Brij(r) 76 and
35 fromIC Surfactants. Exanples of al kyl-aryl al koxylated surfactants

i nclude: SHYPHMSESEN- 120 from Huntsman, |gepal (r) CO 620PEAFTBPIO, from
Rhone Poul enc, Triton(r) N-111 and N-150 from Union Carbide, Dowfax(r) 9N5
from Dow and Lutensol (r) AP9 and AP14, from BASF. (2)- Al kyl or alkyl-aryl
am ne or am ne oxi de nonionic al koxyl ated surfactants 30 Suitable alkyl

al koxyl ated noni onic surfactants with am ne functionality are generally
derived from saf ur ghBtyddxy g atitEmtiedfadnisSRmhY forang secondary fatty

al cohols, fatty acids, fatty nethyl esters, alkyl phenol, alkyl benzoates,
and al kyl benzoic acids that are Rom@yiN@Ht@ am nes, 24 15 June 2005 WO
02/ 48458 PCT/ US01/ 48598 am ne-oxi des, and optionally substityted with a
second al kywhegin: gick " ishl.\h- Wﬁr@@éwb&rﬂmalkhmﬁﬁl ordydrowyetial 4oy Rérisa 6xi de
chains att eﬁg'dﬁ)tcarﬁﬁemﬁéﬂr n&dfadapw Pahdijnyaeatiriasyingoisty RRRk G B0l es

alkylene o] noi et 1 es ene oxi de "and/ or_ propyl ene oxi de) per

nol e of am °°afkf¥é°haa’n’f"ﬁléat lgﬁ %@%W‘érﬁ‘ﬁﬁgyﬁmedstﬂﬁem&?@“ﬁy?xy&@ her ei n
have from adaﬁmvﬁtﬁemoﬁbmuhacﬁm' GaHb@ M byclit @ivho- @N@lyalsecharidegiok Rikbxyddtedai ght
chain or (%?9 u@éjmgh‘?' n,configuration, preferably there is one hydrocarbon
in a straig chalncon i guration haV| ng about 8 to about 18 carbon atons

with one or t\é@m@ﬂe%x&s@a&l%g& Iﬁ{t@d f%}t%ﬁg%gé%sgs @rmsmacml&ty in

aver age ampunts of bout am ne noi ety,
nore pref erb&’&gye“l‘rﬁlﬁfﬁ‘i‘ Hﬁ‘b%#a%anf’en&%mﬁtﬂ@%?réﬁ elggtrolyig i Fﬁé“'@)?}“’é@ and nost
pref er afgl y radusing Gil@iomtikyptigne oxi de chain on the anine noiety containing 10
fromabout 6 to about 12 nol es of al kyl ene oxi de per am ne nvoiety.
Preferred rrateﬂikmpd;esofrepx’edestanvebm&d&h@&rshMBpour poi nts | ess than about
70F (21C)and/ or -do not solidi fy in these softening conpositions. Exanples
of et hoxyl dedlkaherglyieanyl alkeoxyioted qorioni wiaBisr ol (r) 397 and 303 from Rhone
Poul enc and Et horreens(r C/ 20, C25, T/ 25 S/ 20, S/ 25 and Et hoduneens(r)

T/ 20 and T25 £Pihl Al alkewylasd mopipnis, pyrfactanie ars eprsily erivsd fromesagiaigs ooy

L st ooy ik i, gy o o
Xi

T oy T R BrbRe e S St TR Bl SIS SR

sat ur at ed queferaidatthylait.ootide proictiwgr(y.g. ethykoondizrayd/arprdpyRircdxéid). Thase mnainicyl or

al kyl -aryl Q&R(ﬁ%%%%mﬁﬁ%ﬁaﬁy%g%&%&t Qf:lb &?%L?J ARIY on 4R HGVENY 2

| engt h of from about rom about to about

18 carbon ks chaim @odare in aEighipbain éﬁmﬁ@r praicEbly laifa‘%lt theingtgnfigurationsc ar bon
atons, prefaviadhdm alouNERIab@R S carbon atoms, with the alkylene oxide being present, preforably

20 at the primary position, in average amounts of < about 30 moles of alkylene oxide per alkyl chain,

more preferably from about 3 fo about 15 moles of alkylene oxide, and most preferably from
about 6 to about 12 moles of alkylene oxide. Preferred materials of this class also have pour
points of less than about 70°F. (21°C) and/or do not solidify in these softening cor_npositions.
Examples of alkyl alkoxylated surfactants with straight chains include Neodol® 91-8, 23-5, 25-9,

‘25 19, 25-12, 1-9, and 45-13 from Shell, Plurafac® B-26 and C-17 from BASF, and Brij® 76 and 35
from _ICI Suyfactantq. Examples of alkyl-aryl alkoxylated surfactants include: Surfonic N-120
from Huntsman, Igepal® C0-620 and CO-710, from Rhone Poulenc, Triton® N-111 and N-150
from Union Carbide, Dowfax® 9N35 from Dow and Lutensol® AP9 and AP14, from BASF.

(2)- Alky! or alkyl-aryl amine or amine oxide nonionic alkoxylated surfactants

30 ~ Suitable alkyl alkoxylated nonionic surfictarits with amine functionality are generally
derived from saturated or unsaturated, primary, and secondary fatty alcohols, fatty acids, fatty

methyl esters, alkyl phenol, alkyl benzoates, and alkyl benzoic acids that are converted to amines,
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with no aryl noiety; wherein each R2 is selected fromthe foll ow ng groups
or conbinations of the follow ng groups: .-(CH2)o and/ or-[&(,kdBodeH2] -
wherein about 1 < n< about 3; Y is sel ected fromthe foll ow ng groups
-0-; -N(A), r; -C(OO0; - (Oc YN(Aq ; -B-R3-O; -B-R3-N(A)g-; -B 25

R3- C(O)O -B-R3-N(->0O) (A)-; and m xtures thereof wherein A is selected
fromthe f&"i’?ﬁﬂi‘@ groups: H R: -(R-Oi H -(CH2), CEETUNLRSE of
substituted aryl, wherein 0 < x <_ about 3 and B is selected fromthe
following groups: -O; -N(A-; -C(OO;and m xtures thereof in which A is
as defined above; and wherein each R is selected fromthe follow ng
groups: R2; phenyl; or substituted aryl. The term nal. hydrogen in each

al koxy char amincegxidos apceqphions Byl substitetedswibr 4 secdnd iefrylQt a&ﬂ%@l dlydeydarbor willcyie gr oup
to "eap’ ! b gy eq,raae Bk altind P R AR FocichieP BRY bl < Bookis dotxﬁaesnu”ber
of ethoxylate al ns pi ca one or two, pre era yone and 1nis
nunber of HAkYiEp pEds eowiaqsrérwthyépw@%ﬁ anyl/op prepene togide) nst alerafimjneofle ‘and q
i s a nunberantikd mia® dPAthESxideBristtahid Grlis€ hereit! BH3 ! Hodh BBR-6 B Abu? 28 UiEn2005 WO
02/4845 PCT/ US%%/48598 Pref red structures are those in whrch m=1 p =
1 or 2, “and%, 8 apin cihgy aaiporpragehed ghatn, eqniigyration, prefergbly E]le’f?ﬂ§f'nebe 0;
nmor e pr ef erhyé@cabon s stntghwhm confipwdaiianihavifig sboit,8 tp: abeilt I8 carhon adfis Withoie 20,

d f which i d9
21,50, R e e U RS e e sl o
noni oni ¢ sumdlescif alirylenevxida Pblﬂnkl)ﬂ e xgur@pnp&rasu iftomldbeut &l th akopt 53 mdleastd '

| k I |
non- al koxyl aked. Q!uleaéﬁg ﬁog'pgféfﬁﬁﬂ d'irlkl}lep cﬂ%ﬂgl tgeé aglgﬁeégéﬁétﬁ F(Jal‘lgiﬁ‘ﬁ%r ally

deri ved from saturate unsat-ur ate

al cohol ¥ fipm 3poytc§ faebout Aﬂ roles ofipdisylspe oefi%cpcamw meeirrz%rferr@cmwals Hﬁthlsar e

derivati zed 418 RvEhPRRIMA T BanthaH PoBI (21°0RLPEQUe W6t doﬁmhﬁiﬂ%c% sQ)HBnn Thi s
structure can then be optionally substituted with nore r

A ;
al kyl -aryl mResitionsafstmmies dfgthonyinted gmine surfanipus ee%r%&rrel@ Weanﬁé%rfr@eycr ic or
car bohydr at@oheSPoufth& Srd)HRhRehs M0, 6156 T/25, 18U, 8/28 Ly BB RnRk e 26 had 78 (e. 9.

et hyl ene Othr de and/ or propyl ene oxi de) ‘each havi ng < about 50, preferably
< about 30, * per nol e of. heterocycl ic or car bohydrate The

hydr oc on grgups, on the car dr £hoc rfactant. for use
her ei n, éa)we frgrrr‘e ol %ml%o“ngb i(ﬂ %?F% g 3(1180 late%ﬁ’&ég{?%s aQ"'%?rar ght
chai n conf |anLwlraml,e qurids} edabing-oxideslkoxylstedimye the Hlibyidg pmerbiomuravi ng from

about 8 to about 18 carbon atoms with one or two al kyl ene oxide chains

car bohydrate or het erocycl i ¢ noi Btay ¥ [H-WeadBe al kyl ene oxi de chain present
in average unts of referably :5 about 30, noles of

car bohydr at"g’e’iﬂ“ ‘f‘i‘é‘lgré?ci? ‘iﬁﬂ’ﬂr ﬁmuﬁ’rﬁ?‘@‘s HPURISY o PEFFHEARSY PI%0 about
15 nol es ofsecahdayt @ibenched cminpiityl @l dtkyl-apichyoostactens kad Iydroamblomnahsin pefepdbir abl y

Det veeruenitings Rt BPRYA wbi ST B5u%h, AL HAASy B obd R Bt ant

nol ecul e in
+ “atoms, and even more preferably from about 8 to about 15 carbon atoms, preferably, linear and

with no aryl moiety; wherein each R? is selected from the following groups or combinations of t]_ne

following groups: -(CH,),- and/or -[CH(CH,)CH;}-; wherein about 1 <n < about 3; Y is selected

from the following groups: -O-; -N(A),~ -C(0)0-; - (O)N(A); -B-R*0-; -B-R*-N(A),-; -B-

25  R-C(0)0-; -B-R*-N(—O0)A)-; and mixiures thereof, wherein A is selected from the following

| groups: H; R'; -(R*:-0),-H; (CHl)xCH;,, phenyl, or substituted aryl, wherein 0 < x < about 3 and

B is selected from the following groups: -O-; -N(A)-; -C(0)O-;and mixtures thereof in which A

is as defined above; and wherein each R® is selected from the following groups:R% phenyl; ot

~ substituted aryl. The terminal hydrogen in each alkoxy chain can be replaced by a short chain C,

30  alkyl or acyl group to “cap” the alkoxy chain. z is from about 5 to about 30. p is the number of

' ethoxylate chains, typically one or two, preferably one and m is the number of hydrophobic
chains, typically one or two, preferably Oner'and g is a number that completes the structure, |

usually one. '
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20 al kyl ene oxi de on both the hydrocarbon chain and on the heterocyclic¢ or
carbohydrate noiety. Exanples of bilayer disrupters in thiyg gh@sgosre
Tween(r) 40, 60, and 80 available fromICl Surfactants. Preferably the
conpounds of the al koxyl ated and non-al koxyl ated noni onic surfactants wth
bul ky head groups have the follow ng general fornulas: 25

R-C(O-Y WIORRSKP. - CH2ZOQ R20). H wherein Rl is sel ect ed HUTaisot/4888gr oup
consi sting of saturated or unsaturated, prinmary, secondary or branched
chain al kyl or alkyl-aryl hydrocarbons; said hydrocarbon chain having a

| engt h of fron1about 6, to about 22; Y' is selected fromthe follow ng
groups: -0-; -N(A)-; and m xtures thereof; and Ais selected fromthe

fol I owi ng gr0UIB&ferrEﬂsthtures£r83mQ)m%hichm(~Q"p)=l% anB&YL 30, Qﬁd piipgti tuted
aryl, wherej 5 about 3 and z is fromabout 5 .to about 30; each R2

i s~ sel ect ed” Q‘FI’”&?ﬁR’ﬁ% RSt bl rgregreusd ap tueBb i Tdichams Lar= | @, #0d 78w ng

groups: - ( GH, anddveh Rlore pr&ﬁrall&&]d&ﬂ@ur%qgﬁzhmm 98/ 8458 ZP G 4250/ B8pR8
[ CH( CH3) CH2 nd each RS is selected fromthe follow ng groups: -OH and

- R20) z- Hpk‘?ﬁ]“ 5% from about 2 to about 4; Another useful general
formul a 4 or s.of surfac RRy" RS RS R5
wher ei n " @ &Saud on e U fromthe

: L C 5 ACtants Wit \ [y 210

foll owi ng: -H, {,}H g&g;ﬁ, _g}%
) CHZ( O (OR2) e b s ble a(kgiﬁat juleit Dater%/\iihaﬁer ters % %15 I%fe‘? 53 Ve in
section D 5%y éﬂ'ﬂ’e‘%ﬁ"‘? Bam@ﬁﬁorﬂﬂsawdmnrnawmeaw@w taity alopholy, ﬁ@mﬂds 20, nore
2 (r) ef ?ar alﬂ)y alidge p{mﬁblalanm Wpe nae:]gfm Zaci'gs ?ﬁat HreZ ?en;vﬁlzéd Q{ﬁa@?&%@?ﬁm goraboult

n ar erred form is structure the erocyc ic
ring is a %‘.@é‘wﬁl&%ﬁ"éﬁ %ﬁ {1%? Piffiotpse Gmﬂ@‘gﬁ@’tﬁgﬂ %t}mtmthﬁgora
- O ( R20PeH alkgiatyl stikoxgaisd oomen-HSxhlasd thixiochdbbilso The etarbeydlid o €rbohydrate is
CH( CH2- ( - ( rom
about 8: E?A{a %Oghﬂ%ﬁf%gm EX;%Q )ﬂfes% ngﬁﬁags E)%ar%o?lnevc\’nx dF'l al%d%rﬁ'o%?)nﬁtomggt o0 about
20 carbon &ibrhgvisghd appyt ytefegqbb’bﬁaabomﬁ@m@cs rgr welp obhetgenylzat anbdyditat can be
used are pPahy hyedodn £digs%n aﬁlc&b@m&@ o§hlertefr<%g(§h?@%\§a Bp.{s Lééfln%%@%a

rocar

R6- C(O) - NRm? ereln each R7
al koxyal ky® up o to ﬂlrtag(gpé oln\ly.foms,ém%are ing straight chain conﬁgurahon preferably there is one

15 hydrocarbon having from about § to about 18 carbon atoms with one or two alkylene oxide chains

' carb;hydrate or heterocyclic moiety with each alkylene oxide chain present in average amounis of
< about 50, preferably < about 30, moles of carbohydrate or heterocyclic moiety, more preferably
from about 3 to about 15 moles of alkylene oxide per alkylene oxide chain, and most preferably
b_etween about 6 and about 12 moles of alkylene oxide total per surfactant molecule including

20  alkylene oxide on both the hydrocarbon chain and on the heterocyclic or carbohydrate moiety.
Examples of bilayer disrupters in this class are Tween® 40, 60, and 80 available from ICI
Surfactants. | |

Preferably the compounds of the alkoxylated and non-alkoxylated nonionic surfactants
with bulky head groups have the following general formulas:

25 R'-C(0)-Y’-[C(R%)],-CH,O(R,0),H
wherein R is selected ﬁ'on_1 the group consisting of saturated or unsaturated, primary, secondary
or brzinched chain alkyl or alkyl-aryl hydrocarbons; said hydrocarbon chain having a length of
from about 6 fo about 22; Y” is selected from the following groups: -O-; -N(A)-; and mixtures
thereof; and A is selected from the following groups: H; R'; ~(R>-0),-H; -(CH,),CH;; phenyl, or
3b substituted aryl, wherein 0 < x < about 3 and z is from.about 5 to about 30; each R? is selected
from the following groups or combinations of the following groups: -(CHp),- andfor -
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hydr oxyet hyl , 2-hydroxypropyl, etc., preferably C-C4 al kyl, nore
preferably G or C2 alkyl, nost preferably G OM (i.e., ®@ejiR¥bho®r

met hoxyal kyl ; and R6 is a C5-C31 hydrocarbyl noiety, 20 preferably straight
chain C7-C19 al kyl or alkenyl, nore preferably straight chain C9-C17 al kyl
or al kenyl st preferably straight chain Cl1-Cl17 al kyl or al kenyl, or

m xture théWQgﬁﬂﬁ d Wis a pol yhydroxyhydrocar byl moi et YCHENES | i near
hydrocarbyl chain with at |east 3 hydroxyls directly connected to the
chain, or an al koxyl ated derivative (preferably ethoxyl ated or

propoxyl ated) thereof. Wpreferably will be derived froma reduci ng sugar
in a reductive 25 am nation reaction; nore preferably Wis a glycityl

moi ety. W pl@HEeHagH)-; aid dechi isseleddestfeoh the folowitgwroups:o6hl; ewhO(RI0) -Hyamdfm

- CH2- { CHOH) R1iGH206k: 2 1d8b§H2COH) - (CHOH) n- CH2OH, - CH2- | |
(CHOH) 2( CHOR ) (CHOH) - CH20H, where n is an integer from3 to 5, inclusive,
and R is H or aAnot¢chsefl genaslfortila B ks clasadeatigteis and al koxyl at ed
derivatives thereof. Mst preferred are glycityls 27 15 June 2005 WO

02/ 48458 PCT/USCU/4§§98 w?erein is 4, partigl arly, ;(}Q-ﬁi}{}ﬂ4-CH20

M xtures of the ab iiesRare desirable. \E , for exanple,
N-nmet hyl, N-ethyl, N-pr N-i sopropyl, N butyl, [Nisdbutyl, N

2- hydroxyethyl, N 1-neth ropyl, or N-2-hydroxy 5 R6-CO- N< can be,
for exanple, cocam de, m de, ol eam de, | 1 de; é&tanide, :
capricam de, palmtam m de, etc. Wcan be [1- deoxygl ucityl,
2-deoxyfructityl, 1-deoxymaltityl, 1-deoxylactityl, & deoxygal actityl,
1-deoxymannityl, 1-deoxynaltotriotityl, etc. (4)- A Koxylated cationic

quat emar§ ammoni um surfactants 10 Al koxyl ated cationic quaternary amoni um
sur f act ant sWhamin ¥t & o O andigpch B isvelerted indepgndentliylore thg fllpwidgr i ved from fatty - -
al cohol s, f%ih¥ acl ds, fa%%% nethyl esters, alkyl substituted phenols, -

al kyl subst T RRFaREEe ()bl ORI SR WI’C%%@J?&%@@&Q@EN ers,
and/ or fat t y. Wit €R', bhBR’aPdefinedGOEVE & defdn DUL&INES, MRhEH S S dvenald Y be
further reacggg mﬁéh.anot er qugﬁchain al kyl: or: aIkyI-aréI rogP' this
ami ne compolrdoe 20 mere BpikBYY ety nRerofGie 617 thRrmrte Thi <o) 8hai ns 15
eag/h havd nga pasticaladyiprefofledBolnesf thik h:mh‘t&:ﬁehe(hxﬂeﬂeycﬂaﬁﬁi}; & five Berfber @fghﬁib@ﬁe oxi de
and/ or , propyle X]J E, ITDL ¢ LAm ne.. Typi of this.class are
products obt g)fJ nrbglgl R?rlg o%ﬁh&éﬁqﬁgt é?‘%@i‘gﬁia%&natol?asygqeﬁ%ﬁﬁ? {hg f@é’%ﬁ?@“o‘r
unsat ur at edCHEF:-(RR")-HEEdo@R-PC(QY R britinichiod]l ank z1esz’tratd fiagn dhoet S0f totno

hydr ocar bo i 1 : : ] 1 - ed with
one. or v Srig) BRI GOER0en b RoRURL s €naR 50 ARG BT Rl BIAECS han
(err) about 50 AabtketlpRRE oPdiflRaniRha® tdn®s used R pRhARY Farky el ARRE Qﬁﬂ&%&@r use

herei n @Veoffﬂ{e%crwl:lm%g:om 6 to about 22 carbon atons, and are in -elther

RS- C(0) - N(R7) - W

wherein: each R7 is H, C;-C4 hydrocatbyl, C;-C4 alkoxyalkyl, or hydroxyalkyl, e.g., 2~
* . hydroxyethy}, 2-hydroxypropyl, etc., preferably C-C4 alkyl, more preferably Cj or Cq alkyl,
most preferably Cy alkyl (i.e., methyl) or methoxyalkyl; and RS is a Cs5-C31 hydrocarbyl moiety,
20  preferably straight chain C7-Cjg alkyl or alkenyl, more preferably straight chain Cg-Cy7 alkyl or
~ alkenyl, most preferably straight chain Cy1-Cy7 alkyl or alkenyl, or mixture thereof: and W is a
polyhydmxyhydrocarbyl moiety having a linear hydrocarbyl chain with af least 3 hydroxyls
directly connected to the 'chéin, or an alkoxylated derivative (preferably ethoxylated or
propoxylated) thereof. W preferably” will be derived from a reducing sugar in a reductive
25  amination reaction; more preferably W is 2 glycityl moiety. W preferably will be selected from
the group consisting of -CHy-(CHOH),-CH>OH, -CH(CHQOH);(CHOI-I)H-CHZOH, -CHg-
(CHOH)»(CHOR')(CHOH)-CH;OH, where n.is an integer from 3 to 5, inclusive, and R' is Hora
cyclic mono- or poly- saccharide, and alkoxylated derivatives thereof. Most preferred are glycifyls .
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straight chain or branched chain configuratidn, preferably there is one

al kyl hydrocarbon group in a straight chain configurationshgaukBggfbout 8
to about 18 carbon atonms. Suitable quaternary amonium surfactants are
made with one or two al kyl ene oxide chains attached to the am ne noiety,
I n average anmounts of < about 50 noles of al kyl ene oxi de per al kyl chain,
more 25, pW&@H5Ey from about 3 to about 20 nol es of alBGITUSAE4EY de, and
nost preferably fromabout 5 to about 12 noles of al kyl ene oxi de per
hydr ophobic, e.g., alkyl group. Preferred materials of this class also
have a pour points bel ow about 70F (-21C)and/or do not solidify in these
softening conpositions. Exanples of suitable bilayer disrupters of this
t ype i ncl uckhercinho duddpatonthly 25H,-CHEET),-CHpO. Blix2besf ofothe Akve Vdnsbieties are

Vari quat (1 )z %%soft tall ow al kyl bi s(pol yoxyethyl) anmoni um et hyl 30
sul fate WItFIS otal of about 16 ethoxy units) fromWtco. Preferably, the

1(‘: 3??33“”% ;%Wtﬁgﬁaaﬁg?ﬁyuﬁygﬁ;ﬂé 28 15 June ﬁq‘i%@%&%ﬁ%w@ﬁ/ usoﬁ48598

(Rm- Iepeshonyprongh e N2y ooRREYIR2 are as defined pr evi ousl y
t D ted f the foll
(oo, L"ﬁf(A)agp‘\(‘%%“ﬁi A5 Gt ool el R, SRS mifongios v (-

with n bei ngpritangde, pdhoildmide, talovepidsf ete], 5 Each is independently selected |

fromthe followng groups: H R ; -(ROz-H (CHZ)xCHB henyl , and
substituted arW ;camhbs -drexyglugity” Ztslgoryfractitgn d-doxyaaliibil.e drdseryheptisyh t he

fol lowi ng_ geayaibiriy), Raionybiiniot, MBmR@iieand - AON(A) - vherein R2i s

defined as hereinbefore; q 2; and X' 1s an anion whi ch is conpati bl e

with the saft ﬁﬂl«oﬂﬂat&bdaﬁdﬁ&duﬁ_t_gﬁggmammduﬁwﬂﬂ conponents of the softening

conposi tion. 10 Preferred structures are those in which in =1, p =1 or
2, and 18bout SAKowhtalbetionis Quatamarye amperidne suriuitass euibble Ut thiseiventionviech i n =

1, p=1 Orgen?ct V\%‘HQ‘W@? %ULIQ fz?tty%lcoﬂolsg faﬁp QHES %ﬂy nﬁﬂl‘}l &E?St ali?yrl %ﬁlﬁﬁtﬁtc&jaheﬁlﬁ?

structures I n

(5)- Al kyl Ailgubstifuied bonraje éﬁdsn%F/Pbﬂlfyé S‘%’EFF‘F%’F&WP@ estts& |a@éf5|ff€tygﬂﬁisrth«'ﬂéﬁrant s have

the fornul aonvélfbdRo -amﬁcgvhmh BaRep)ithatly bé Rr@r&édi%@wtﬁ&mhaamfg&hﬂn RkiisorCr. 21
e 2 o e e RERE i ST S PR e T
al kenyl15 Reach havifit <laBeuTtiD-moles Rikylese @Bdeﬁﬁo;htleneéag citlyleyd pxi@EBan@ibr bﬂ)ﬁjﬂﬁ:hed
al kyl, a”doﬁhéj H)er fiole E)PS&%J fl‘irpi'::al of this class are products obtained from the quaternization of
aliphatic saturated or unsaturated, primary, secondary, or branched amines having one or fwo
hydrocarbon chains from about 6 to ahout.zz carbon atoms alkoxylated with one or two alkylene
oxide chains on the amine atom each having less than < about 50 allcylene oxide moieties. The
26 amine hydrocarbons for use hersin have from about 6 to about 22 carbon atoms, and are in eithef
étraight chain or branched chain configuration, preferably there is one alkyl hydrocarbon group in
a stmlght chain configuration having about 8 to about 18 carbon atoms. Suitable quaternary
ammonium surfactants are made with one or two alkylene oxide chains aftached fo the amme
moiety, in average amounts of < about 50 moles of alkylene oxide per alkyl chain, more
25.  preferably from about 3 to about 20 moles of alkylene oxide, and most preferably from about 5 to
about 12 moles of alkylene oxide per hydrophobic, e.g., alkyl group. Preferred materials of this
class dlso have a pour points below about 70°F (21°C)and/or do not solidify in these softening
compositions. Examples of suitable bilayer disrupters of this type include E’;hoquad® 18125, C125,
and 0725 from Akzo and Variquat®-66 (soft tallow alkyl bis(polyoxyethyl) ammonium ethyl
30 sulfate with a total of about 16 ethoxy units) from Witco.

Preferably, the compounds of the ammonium alkoxylated cationic surfactants have the

- following general formula:
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preferably R2 is -CH(CH3)-CH2-. Surfactants which conprise a mxture of R
and R2 units 20 preferably conprise fromabout 4 to abouyslg¢dZodgi2- units
in conbination with fromabout 1 to about 4 -CH(CH3)-CHr units. The units
may be alternating or grouped together in any conbination suitable to the
f or mul at or grﬁsgably the ratio of R unrts to R2 units is fromabout 4:1
to about 8:1C*F#¥t%rably an R2 unit (i.e. -C(CH3)H- CH2- ) PEYUR(ER%Bed to the
nitrogen atom followed by the bal ance of the chain conprising fromabout 4
to 8 -CH2-CH2- units. 25 R is hydrogen, C-C4 linear alkyl, C3-C4 branched
al kyl, and m xtures thereof; pref erably hydrogen or nethyl, nore
preferably hydrogen. R4 is hydro Cl-A4 linear alkyl, C3-C4 branched
al kyl, and m xtures thereof; pri neﬁéﬂ](ﬁ@by&}d@én When the index inis
equal to 2 the index;n st be equal to O and the R4 .unit is absent. 29 15
June 2005 WO 0%FuBds A5 gt meststinesasgioutyiin setige R abavei s 1 or 2, the index n
is 0 or 1, pro .equal s 2; prefer ably inis aI to 1 and
it is equal to 1% S&E&%%P‘&B" ﬁo“ovﬂ?gegmupf Ny RREH Alsrrfpt(cg F)Hei ng
present on @h@yl)N{A)ggmhc@ﬂ)ext*Lmﬂemmbemgfﬁrbﬁma&ttltbabbtﬂut 50, preferably
fromabout 3 to about 25, nore preferably fromabout 3 to about 10. The
index y 9s frorﬁaﬁu’ebi@bmdeﬂmelepﬁpteﬁ@nélbE@IOWEBMVH;R’W)HM(&IJ;MW y is
not equal t Pr.af neox
q ﬂte 1, ai{d éuﬁst*n{t&% ﬁh@re%w abBut 30 R B%geg thd ﬁlﬁljﬁ hﬁ?%néﬁq%% y

units are I%Aeneoxxé uni‘t’s. %p es of “sult ani-de -
sur f act ant sPamA-RNAepRQPY a’t%'cfQ)H Michergin R’lAﬁ?faed(f(Srh?rel@ftim,am IStrép@d and
Ethomd(r) O/ _17 and Ethom d(r) HT_/ 60Q from Akzo. gh Polynmers 10 Hi gh
nol ecul ar wei git *HaF fﬁ’@?s""‘f“l’}i‘e}se‘i%ﬁt"é@r with | th) softsnpSF %Ve) m%ﬁ@% agg other

subst ant i al doyporentspiihe sofieningicdthpdsiien.vehi cl e can al so be useful in order to -

achi eve the desired extensional viscosity characteristics for the
sof t eni Hg conp&efaidsisicies at thoselim whick menh@cH mmr; andtahmt Bllsgrz abp 15§, Mire

preferably t. Li near uct u in
chai n havi r#?%hﬁa%%%ﬁ&%%{%%‘ﬁcheg C{r]ag ﬁ a\’i’&‘ft g‘ﬁsép’i?h'éw‘fo three
| ong br ancrﬁe@uameahmmhm—ﬂab#é of&randratmuﬂ%sheﬂ:euﬂz As used herein, the term

"substanti al | corrpatl bl e" means that t he hi gh pol ynmer appears to di ssol ve
in the vehi@ralky alkoxylatad noniopic sutaslantsof t he sof t eni ng conposition is

bei ng prepared ' the contr nuous phase appears transparent or
transl ucent toSH tleﬁ‘éfﬁ‘é fgnishaxg the Spmlaino| yer s al so shoul d not dest abi | i ze

t he sof teni ng conposition du For exanple, a suitable
hi gh pol'yner woul d not have g ?ﬁ?)f'%g#i‘n&m(grcge{hunber of ani onic 20
SUbStI tuents Sefhéalltl@ﬁcﬁ sfﬁleirlaﬂ&i:%%tﬂr&@he(afa]ﬁyﬁ]eqs teaerna gylce, 1‘31105]

may be necessary to a
alkeny and mlxtures thereof Preferably R is Cg ;s linear alky] or alkenyi.

R' is -CH,-CH2- , R, is C;-C, linear alkyl, C;-C, branched alkyl, and mixtures thereof;

preferably R? is -CH(CH;)-CH,-. Surfactants which comprise a mixture of R1 and R2 units

20  preferably cemprise from about 4 to about 12 -CH,-CH,- units in combination .with.from about 1

" to about 4 -CH(CH;)-CHa— units. The units may be alternating ‘or groﬁped togettler in any

combination suitable to the formulator. Preferably the ratio of R' units to R? units is from about

4:1 to about 8:1. Preferably an R? unit (i.e. -C(CH,)H-CH,-) is attached to the mtrogen atom
followed by the balance of the chain compnsmg from about 4 to 8 -CH,-CH,- units.

25 R? is hydrogen, Cy-C, linear. alkyl, C,- C4 branched alkyl, and mixtures thereof’ preferably
hydrogen or methyl, more preferably hydrogen.

R* is hydrogen, CI-C.. linear alkyl, C;-C, branched alkyl, and mixtures thereof; preferably
hydrogen. When the index m is equal to 2 the index n must be equal to 0 and the R4 unit is
absent

29




certain properties of the conposition in order to insure stability. For
exanple insure that an anionic has a sufficiently | ow | evdéluod 2@ onic
character (e.g. via pH adjustnment of a presolution of the polyner so as to
approach the i soel ectric point) so as not to cause flocculation. Wthout
bei ng bound theory, it is believed that polynmers suitable for use herein
25 preferaB‘R/ BFF-interact within the vehicle at the mdi@EHPY*Bevel and
with particles of the softening. active ingredient (e.g. via entangl enent,
surface absorption, and ionic attraction) in order to increase the
extensibility of the softening conposition to with a resulting reduction in
spray fracture. As used herein the term"spray fracture" is intended to
mean separ at i oihegfidex eisflloo® thé indexar it €0f h@royagibatin it orequalst 4 profeasblypu By

appar at us 'e&&a?to'lrm&ﬂis%ﬁi toqrﬂf'ul.l ?&@VL(RQJC)),‘ %ﬁg ﬁl?llﬁél%ﬁtﬁggl nxf_:taelbgieent ly

smal | that they becone aeroso

pr ef er abl y PHogF W‘@Eﬁl‘%ﬁ"%ﬁj’ﬁ?ﬂt 5%@5&@1&‘%;&1 ar‘3'9‘1tl3 tehept ZShaera pweieblyul es.
The hi gh ndoacibb@rs wabaio. cxfhetﬂanex p@d HER0 10 aﬁatbioeﬁmfetabtyco ﬁhmmethﬁ -
extensM%lIlt oflthtesf S|t|on§ hthﬁ gﬁyl osition is
sui t abl & for exXt'@ A o1 ré’c % 3%pu &y f/fc%‘f}ﬁé' 9 Ay fieoRy ungig, pre o o
t hat such swkyeowwess 30 15 June 2005 WD 02/ 48458 PCT1US01/ 48598

results in droplets or filanments having a size |arge enough that
substanti al | y Bfampls$ of snétatieelheiylared al:ke'bmsltit surfaeitnts arh Rewerlal®r Gt foer Witban bei ng

car ri ed OulslifRe b Roisebil L Elonkd® 1B,k dlte it PPl AOCNL ther et o

(i.e. the particles ar posite an bei ng aerosolized). As will

be recogni Mhl gh pol ymer shoul d be sufficiently soluble/swellable in
the 5 vehicle so as to enable sufficient self-interact and interact with

the sofibener aHigh weldoilgr eeigta riiolynﬁz@r(httr@ihﬁ‘ér lﬁ*g‘h oG gﬂwmlleymaina‘uw m ng
true sol ut|ons e, ve

ce utio
parti cul ar [y I:t')td’l?er Pol° F i F%le?ls‘tn% 8?8 @Srl H‘Ftéer Q‘Etdeei’)ﬁe? ﬁXtSIES’r?E?I hi gh
pol ymer _novieasite shageoigristicy for ttlmewﬁgﬁm@mmpgsmmmeme Inn@eeeahbedlmerp,aﬂm ihighes; the

hi gh pol ynsstyﬁwraé}tb@y £l SHELmRY Fnlhr ém%qcntt iouh WBhd F}aﬂ;"lﬁl}ﬂ%&oﬂlo

nol ecul ar wei ght” of at Ieast 500; 000. Typl ca t aver
nol ecul ar \ﬁ%r@h'?mtshesehé bﬁmhywmrhawgegmft? &Fﬁeé‘wﬂ@faﬂ%@a@ e’eo wa%‘@mse

25, 000'19001161' r&dséﬂ]ieﬁeiﬂ,métérﬁloﬁlbatﬁﬁldﬂ a&%@nteﬁhst@bmuhga%m%&,g&gm even
nore typi cal 1frx:) u% 1,,000,.000 to c%ghu B%’O 000, 000,

typically 5%’8 b avis[o 6°%“°%B‘t?fe € n@éﬁ"mﬁaﬁl&mh’is SW“%FI@E"GI ar

wei ght pol %%ﬂscmneuouppleﬁeappwtmnsp&mtnrmﬁm:dmme&kecfeybhe i nvention due to
the ability to sinultaneously interact wth 15 several particles of

sof t eni ng act i ¥6h pHyReaHlerphould ni destapiliznibe eofistirgronpesitivsidbnialthefripsserss- t y and

reduci ng s Pﬁtaéé(a&ﬂ@,c‘d $hiiteble tu@h QBIS‘ﬁEr \B&Jld&&i'hﬁ%zz?stﬁﬁﬁiﬁﬁy i RC b S oftéﬂ%mc
_corrpos ion tﬂb" ein shoul d %14% é bit certain rheol ogical behavior
duri ng pr é@’F PR %%HFFgﬂ"é" ¥ ‘??Q’écﬁ’lﬂp“é‘??‘e Hé‘?%ﬁ%t“""?ﬁ‘ gefitstes.
certain properties of the composﬁ:on in order to insure stability. For example insure that an -
. anionic has a sufficienily low Ievel of anionic character (e.g. via pH adjustment of a presolu’uon of

the polymer so as to approach the isoelectric point) so as not to cause flocculation.

Without being bound by theory, it is believed that polymers suitable for use herein

25 preferably sclf-interact within the vehicle at the molecular level and with particles of the softening.

active ingredient (e.g. via entanglement, surface absorption, and ionic attraction) in order to

increase the extensibility of the softening composition to with a resulting reduction in spray

fracture. As used herein the term "spray fracture" is intended to mean separation of the flow of

softening composition within a spray apparatus into individual droplets having a size that is

SD sufficiently small that they become aerosolized. The polymers useful herein are preferably high
molecular weight, substantially lincar chain molecules. The high molecular weight of the polymer

enables it to enhance the extensibility of the softening composition such that the composition is

suitable for extensional processes in a spray apparatus. It is believed that such spray process
30



Ext ensi onal or elongational viscosity (rye) relates to the extensibility of
the conposition, and is 20 particularly inportant for exteasyoaboprocesses
such as spraying. The ext ensi onal viscosity includes three types of
deformati on uni axi al or sinple extensional viscosity, biaxial extensional

Vi scosity, ~@ﬂﬂ g{e shear extensional viscosity. The uniaxial extensiona

Vi scosity i %% tant for uniaxial extensional processgg’U$H@ Bt her two
ext ensi onal viscosities are inportant for the biaxial extension or formng
processes such as droplet formation. Wthout being bound by theory, it is
25 believed that the "stringi ness" caused by increased extensional
viscosity results in filament formation and an increased droplet size

- during sprafFwig in draplets oyfilpeentahaving aizs sy, entneb dhas snbibially slbefdbematerial scosi ty

provi des reaépaslﬁtsﬁ@ tté)wtﬂtﬁatﬁepthﬁ@baﬁgeéat&q da&dt-,ftf'e ﬂa&&eﬁmgwa&%wé he air
jets- wthin_ the sp ra(gernozz e all ow Itional materjal to pass through

Lhe LI ui df o?qj"‘\g?‘lfﬁw‘ﬁ'é‘f f@eamﬁ?&fﬂ‘@ws’éﬂgﬁ%ﬁ%fhé%b?‘tg&ﬁfw@ 41 uid st Iream 30 It
hcording Lo Ao Edeeenraly uf B Robire Band §° vt o bo g dils brds ' "

Vi scosi t§ i whickawed td!)ynahlef safftcmnt woff-imdract ealsintect witiethe ao&aéreacﬁ\ednmdjdnt pol yrrer
s added t Opfife CRTRA el BhmeR il gapé Hluf¥hs Fh hEGehRle oPhoicBlar sofifiShs AN

Preferably, the conpositions o esent 1 nventlion show an I ncrease I n the
ext ensi onal aft?%%@tlwefﬁmd 15 June 2005 WD 02/ 48458 PCTI USO1/ 48598 of a-

factor of about 5 to a 500 noy e erably of about 20 to about 300
and nost pref eﬁw dgr to fﬁ?f Vel Gitfrack it tfg%tg%tpfﬂmer melerufes andswithothe saftening

pol ymer is atiecidgredidnepdniidapthe tiftepdiymetuitsie ﬂbh&e hérkig @mﬂlhwamghh&e@geat er
nor ed ot Sonf SEERCUM R SOTRT bl e BT b aR L ReAR "
t he ext ensi enhater Bingds Stopsibpyt. 50(1‘%) te xhogh2H,09A.800, wiosopéally frofm abiwe 8€0L9Pdsi t i ons

of - the presgpis zzro\a@mti Qﬂen' xﬁorat}ﬁc@ﬁ,ﬁﬁmé*a%t 1200,0056 3bout SBHEIHS, Aa AosENCKY

strain of 6. |In ane Br esent Invention, the softening
conposi t i on3PiEAY figE ih"'éts?e(?t)t) OP‘MPe?Ii’Pt‘tdﬁ 00900 Ehe Tgh, wolsrviag weighistobISTs &% scosi ty
in the ranggefedd if st caibodinerts @asdRlentios G600 df abmtyabgmmta'ie&ﬁls} infaREC®ith

seconds,g ty lly. £raQ JRasc | nds ta ab 000 scal
seconds 1 moibisfl peicel RELHAGHE B OREon IEERD Gt SR iaRt Joor 35D pascal
seconds, evasmath;qsiu@al |y fromabout 5 pascal seconds to about 600
pascal seconds and nost typically from about 5 pascal seconds to about

100 pascal sedbifERE togpinimee sgray fraqhispy e comnpsitions hprein should dssipghly pxhifiitsertain ty i s

cal cul at ed raeudpicali Bedati6r GliRig n@fa?ﬁg BEhdikeO bt Rridde Nefiph frt RfensidnB {iBRsidRal yti cal
Met hods secgion. The Trout n.rat |§1g_ B’%FFIS often. used fo express the
ext ensi onal qunﬁwab%thﬂ?ﬁgﬁt‘m Teosity] EneXielitrs dhtbe sxtrnsioiiey ofdhg sommosifions 98d 3% at j o

bet ween2a hepagictlatys ingnehnt \fbrs edsikibnal ploedste} ehchamidspkdye STieaextenkiomad sistogity -
((err)s), includes three types of deformation: uniaxial or simple extensional viscosity, biaxial extensional

viscosity, and pure shear extonsional viscosity. The uniaxial extensional viscosity is importaht for
uniaxial extensional processes. The other two extensional viscosities are important for the biaxial
extension or forming processes such as droplet formation. Without being bound by theory, it is

25  believed that the "stringinesé" caused by increased extensional viscosity results in filament
formation and an increased droplet size during spraying, for a given air pressure, because the
increased viscosity provides resistance to the force exerted on the nascent droplet by the air jets
within the spray nozzle allowing additional material to pass through the fluid orifice before a
droplet separates from the fluid stream. |

30 It has been found that softening compositions useful for spray application according to
the present invention typically have their extensional viscosity increased by a factor of at least 2
when a selected high polymer is added to the composition, preferably by a factor of at least about

5. Preferably, the compositions of present invention show an increase in the extensional viscosity

30
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Tr=rle(s*,t)/rls wherein the extensional viscosity (err)e is dependent on-
the deformation rate (s) and tinme (t). For.a Newtonian fligignebbgs uni axi al
extension Trouton ratio has a constant value of 3. For a non- 20 Newt oni an
fluid, such as the conpositions herein, the extensional viscosity is ‘
dependent on the deformation rate (a) and tine (t). It has al so been found
t hat conpoNARP/EEof the present invention typically haRE/QEOWESER on ratio
of at |east about 3. Typically, the Trouton ratio ranges fromabout 10 to
about 5,000, nore typically fromabout 20 to about 1,000, even nore
typically fromabout 30 to about 500, when neasured at the processing
tenperature and 700 s'. As used 25 herein "Processing Tenperature" neans

t he t enper aifdfetondf abbue 5 coabpru SO0, mdre prdisblyt dfaboue 2P @lsdut 300/ ent Mo PRifdrdty t 0 t he
ti ssue web. J.nar xt.ensi_gnal. ,vi. Scosi t. becones .a nt when
shear visc fgulq]a?ml“s% 0 t‘?rea%gﬁlrogﬂ&%fl aaia?c?eéirm tPOp 8%1% rda 2%1? %Beg%eflf‘@gﬁ%{ yﬁ for
sof t eni ng dughoreisimer, dressrenter drednangse o extaesioppledsoesity. Thahigheri thmsoftbrang asbivepr i se a
_hl gh pol ymﬁgrécﬁenhétﬁidp%&ﬂeni Qyﬁ%ivtaﬁ'ﬁgghl &Wn%p%@{ceﬁﬁ'aﬁgj%{etﬁ{gﬂe} 12 e%%_ﬁslianalso

i ncreases b‘y a._ver Iari%?e anount , conpared with a conposSition w thout the
hi gh pol 3 mefscosify{The frensignal Kiscop of the copprgsitions of the aresepfinvamtior isablgastaboyt Spuch. 32
15 June 20QhascalW0sddendd G 2 &ehéky! et 1of 48 1P Snd\eoltiieht! $¥0hE ¥RMR RSen@ibn, S0 t abl €

e e GBS AR b b L B ©
conposi t i orf Gbmiabuat Ppaasdt mtecoriy ®bod 5,000/pasdsl « OdndepRally EdnlisbontG pachlywvi Nyl
al cohol ; pol yyi nyl ac te; polyvinyl pyrrolidone; | yet hyl ene vi nyl
acet at e; p&?%?é%ﬁgl gbé’ﬁteﬁ{l@r?@?calé rfaégf'?ilsex‘gle’l Wcé‘!ly 88‘?1 ﬂ%ﬁ“gg Péf‘?& '5???’6"3? %‘1‘% as
pol yet hidl ervéo pastatl @ secpidsy¢ve0 Miple @yptcaldX fr6l@ aboup ® pasedi R sbnd/1p aiopydoepascal» de; and
m xtures thereof .. Copolyner de_ fromm xtures of nononers selected from
any of the EPEFEHLTCT READ MBS PAPY * 3B PRI PUPRET RO s e
exenpl ary Henglerapiod. Fheeexgensions] vistesityad @lculsiod sdebding 6l ths mcthdibw fdeishasdetbar i des
such as al gﬁ&@hgﬁl{tﬁ&%{ﬂﬁoqgﬁ%ﬁs’ pectin and derivatives, chitin and

s, an e Irke;

derivative guns such as guar gum xanthum gum 10 agar,

gum ar abi ¢, Kar a¥ATEh hilAURCH MM QS to! REMSR! thd) SAThsBAHN o NEbhdvids STIRUNS ;

wat er soluble derivatives of cellulose, such as al kylcellul ose,

hydr oxy® kyliresamgiodsdefingdns Bis xafia briyrandhe eficasmal vigsepity (T and; theesheag Wigcopityx t ur es

t her eof . ngsvpolyners (e.g., polyacrylic acid, polynethacrylic acid) are

general ly -not” available in the high nolecular weight range (i.e., 500,000

or higher). A small anount ofjggqﬁﬁ;%ﬂh%ng agents 15 may be added to

create branched pol yners of suitably "hi'gh nol ecul ar wei ght useful herein.

-(I:-?)reirpgls ?Pl ggwlrhgrnzeﬁ,[ﬂ# éa\;,c\ggs?onglsv?sgos!it{(] ng iss elge%Xénp 9{1 tgg ge c?nsngﬁonlr%e &%ﬁéj tilgne? (t}t. Egr a
: Newtonian fluid, the uniaxial extension Trouton ratio has a constant value of 3. For a non-

- 20 Newtonian fluid, such as the compositions herein, the extensional viscosity is dependent on the
~ deformation rate (e*) and time (t). It has also been found that compositions of the pfesent
iﬁvention tyﬁicﬁlly have a Trouton ratio of at least about 3. Typically, the Trouton ratio ranges

from about 10 fo about 5,000, more typically from about 20 to about 1,000, even more typically

from about 30to about 500, when measured at the processing temperature and 700 s*. As used

25 herein “Processing Temperature” means the temperature of the composition when the

composition is applied to the tissue web.

The increased extensional viscosity also becomes apparent when shear viscosity is
measured at different shear rates. Specifically for softening compositions according to the present
invention that comprise a high polymer it has been found that low shear viscosity (~10 sec™)

30  increases by a very large amount, compared with a composition without the high polymer, but the
high shear (>100 sec™) is not affected very much. |
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present invention in an amount effective to visibly reduce spray fracture

and the resulting aerosolization during the spraying proc@sging2obs t-hat
substantially all of the softening conposition is deposited onto the

ti ssue web. These polyners, when used, are typically present in the range
20 from abQyy ofsseQ1l to about 5 w% nore typically - from Bsgsl to about
2 W% even nore typically fromabout 0.01 to about 1 w% and npst
typically fromabout 0.05 to about 0.5 wt% of the conposition.
particularly preferred range is between about 0.1 w % and about 0. 25 wt %
It is surprising to find that at a relatively |ow concentration, these
pol yners can s | f...cant| | npr o he ajr pre sure opera1| ng w ndow in a
spray appar at ubgﬁ%“%éx fep d’\%psﬂ’éa\" s't’lﬁh REBMmET IRG 'ﬁlﬁ Rofyagrylgpidpand cpriging

sui t abl e f oderivieesagordichpalymepo laydrebpdiyetiers Pyl mpY SBS cafipatible wikte S@Ntofiedivgnt i on.

Super fl oc(r r. de h Vi l.ght- a Iecul ar
wei ght of % lél?ﬁ%g 8% glj ﬁtg %‘Lc%lgarf | 08 %%B%Wclg{l}?ﬁ vé’mggtakggef age
mol ecul ar v@iyghvla@ﬁatﬁaD@iﬂﬂn@mm@@@%@hﬂmfm aeshateq pelyeliyddntisiriepardrtban Cyt ec
Co., St agrf od, gﬂ allky MR Odicfes p%héﬁa%é" gg}g enbAMssde anqm B AV, 2

wei ght - averag} ecul ar wei-ght of 30 000, and 000 to
6, 000, 000, RoBEHYete{pypyisne énuée atMi i 'thfé?ﬁ SOPUYRSY e @&Wﬂm 8fluct s,

| nc. ] Ch]'E arn;ﬁglgmgigsew&ﬁd}dﬁﬁﬁﬂ)ﬁmﬁ%ﬁﬁﬂﬂ&ﬁﬁﬂnﬁgpm @Elfa}sa\éﬁfaaﬁﬂleﬁﬁl eekud} ar W
wei t o wau ee
Hi g% mol ec F&P! 8‘5‘%?"1"‘“‘“? fn%':‘j‘%es‘gat%f o Q 8?)&%@3%’83 sf“??‘b?ﬁ "‘%‘P&"fﬂ Lregans '

W | mi ngt on,petdia aaédeﬂqmmﬁmandéﬁivmh\@sm@mmkem&cﬂma@ﬁisxanmnmmw
PCT/ USOily 48398 punMhié, kgavg)gﬁ@%gdcm %ﬂ@ loigittb%kgrqg.m 4l "B Shuful; %te-ll_@cﬁub\fe?h' cle

can al so conmprise m nor ugmedl énts he "art. exanpl es
i ncl ude: nideEyakiyes 85‘?‘38510%%3 tsradplogiase #Edrwaﬂqﬂwﬂameu@fwykcﬂh@osaaendr equired}

t 0o mai nt ai fhe ik dha@MKIr& skl | ity for certain softening active ingredients)
and antifoamingredients (e. g., a 5 silicone enmulsion as is available from

Dow Cor ni ng, CBorfi: pobyfmeld (d.baptﬂyacfyhcaﬁd,ﬁﬁim&hmﬁhmgnd) Bajg&)emisnatq@mmeﬁsi ng aid
to reduce %QEP en t ﬁne}g vention
is applied tt[? 2 W&Pﬁ 1 fk%()sg{ﬁ%%b Agrélm ra QIO‘ES \ﬁa§enqsrreans to
cont r ol 18t henagde pddpd 9 crppte b’ﬁﬂ@sﬁi poAyess Ofﬁ‘il‘@hlbbllg@mnk@m Wpﬁhtt“h@ﬂémem ng
conposi tion of _the I nventj on. i s known_that organisns, 10 -such

sent
as bacteria, nEﬁledlgg‘P FsWhes jged g qpfaw&g PEosES e ety sefERosition Hffths he .
conposi t i onpradmt Siveitingen dnaeant ehbitveOn Gasitile Iﬁﬁu@a@raglﬁ:‘datuﬁwmnﬂhb adshnsing r ansf er

to users of roducts tha asi tion
accor di ng ta(e)rto%oﬁea%%% g@ﬁ‘ﬁ}mg WEth on t thttﬁ‘ﬁtgubg%n%f’ﬁgrﬁqp gtheﬁoigenmg % 6FYani sms.
These unded$ fenprited ente)thaitissys welarThbve pebmbnsmlieedseldyaradfdlcdlg mwe@ﬁrf Gerquge anount
of a ligocisgal sma@ticenl & abtﬁm%se&s BpichY FRTRRE 6.6108-abbilt 9XAds, Wk mdds 1S

aval | abl e from Avecia, In
typically from about 0. 01 to about 1 wi%, and most typically from about .05 to about 0.5 wi% of

the composition. A particularly preferred range is between about 0.1 wi% and about 0.25 wt%. It

s surprisilig to find that at a refatively low concentration, these polymers can significantly : ‘

improve the air pressure eperating window in a spray appamms._

25 | The following is a nonlimiting list of materials suitable for use as a high polymer for
- purposes of the present invention. Superfloc® N-300 is a polyacrylamide having a weight-
average molecular weight of about 10,000,000 and Superfloc N-300LMW with a weight average -
molecular weight of about 5,000,000 both of which aré available from Cytec Co., Stamford, CT.
Nonionic polyacrylamides PAM-a and PAM-b having a weight—avérage molecular weight of
_30 15,600,000, and 5,000,000 to 6,000,000, respectively, are available froﬁl Scientific Polymer
' Products, Inc., Qntario, NY. Polyethyleneimine having a weight-average molecular weight of
750,000 is available from Aldrich Chemical Co., Milwaukee, WI. High meolecular weight .
cellulose as is available from Hercules of Wilmington, DE as Aqualon® cellulose gum.
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15 WI m ngton, DE, has been found to be an effective biocide in the
conposition of the present invention when used at a | evelisgiinabesy 0. 1%
Alternatively, the pH of the conposition can be nmade nore acid to create a
nore hostile environnent for undesirable mcroorgani sns. Means such as

t hose descri bed above can be used to adjust the pHto be in a range of

bet ween ab®ft028888 o 4.0, preferably between about 2.5 PA&AFS8U4§5%8npr e
preferably between about 2.5 and about 3.0 so 20 as to create such a
hostile environnment. Stabilizers nay al so be used to inprove the uniformty
and shelf life of the dispersion. For exanple, an ethoxyl ated pol yester,
HOE S 4060, avallable fron1CIar|ant Cbrporatlon of Charlotte, NC may be

i ncl uded f MindriSompouenty eipeCosnpaditite may al so be used, including for
exanple, a bri tener such as Tlnopal CBS- X, 25 obtalnable from

Cl BA- GEl GY of %beé@hsls GbalsqOmMpHse higorzifigtedientsces Mg by ikaprer & tbhat. sxapledw easy

]9ual i L a:j i }[/%cl(id@%&alo&ldsh? wapR bysead @&fpmla&@sruﬂant Yimay’ b@trecfameeatmgﬁkm@f t the

i nished tissue.we ontaining .a surface.ap sof t eni ng conposi tion,
under WV Ii 5%? %%Bgm%éf’ tCﬁ*@%#f'@?ﬁ w&ﬁ@§q5.aaﬁfﬂlz€gf°%tﬂgﬁdlafﬁ%&eg the

sof t eni g cilinge Sintilsion anfs aivblhb}al‘fEﬂEwa iCloxténgf Cap. d;fSMBllmd,sﬂEmD@ﬂ Cﬁiﬁnng 30

sof t eni ng t pendi n tening active
i ngredi ent Qgto?)sen pﬂ%&lsgﬂé gieastlorrgd ap%{;ﬂ ge‘{ﬁm%%lsg\@e gqmglpostl%n ot SHors as may
requirte a w&mﬂWEﬁﬂaﬁw¢€V@W*@fﬁ%%ﬁtenlng active ingredient |n the :
conposition, the level of softening active ingredient may vary bhetween
about .34 15. Yury dspde dagirabls/ legusddporpyco1sapeothe ativilyopt phdesiE®Apositi on

and about ofifoddfaniiein R PRI |cmﬁpos185@6f@fe@ms¢m intdh@lors Bfid 1IBIBWA thaiRGdabidls,
i ngr edi gnt ses b Lveen 25% and S|t|on

I 4 f th
ot o R A GE2 B SRER, 9 Bl B ARE o Bdion PR omlonBonsB SRR hoaut
30% and ab@hdesm@% wanisine c@nﬂlpnsqt@ndiy trefisfe to womd thssuespnpéramochwts thaarpr esent
at a level shetwesth 2bOMositdd AR6kaRl W e lpﬁe{en%vwﬁsn d;ﬁvgso o%mm@d %mﬁt eni ng

active ingredient preferabl bet ween about 2% an 0%
conposi t i oSt E‘B‘ﬁ‘iﬁ‘iaplg QLR 430 §f cPGPYddy addiogan 6@“61“’36‘?“0}5‘&%% about
0. 01% and aheitkl nfafdrial [0 fhe RekteRflg coMibotifiéh. PRk GXIL) 566l adablatid @ngeectab&c&@f t eni ng

t .ent ft bet
About 250 it DEGYS i PRt e R b o M w5
plastlC|zeMWﬁw@nMbﬂeuahboveWﬂuhémpﬂbmeﬂﬁbmmmenmmpHmﬁﬁpanmm$mofmmme vehicl e
I's water. hﬁd@ﬂsiletahﬁ % céﬁeh%ré’ EJ}{]IQ'aﬁv@ﬁzﬁin‘?S&Q‘}ua’esﬁ?é%mmc&%&mﬁ%ma&‘é&k' or

al kal ine earth sal a sinple ani ¢ acl ectrol nprise

m nor i ngr é&héﬁ%&seéﬁmawﬂawemqbew doiustihe pEbierhe | llbmpsﬁ ofibefwpah a@‘t“é%?l i ty of

the di spefss.q)prefeddbs e@lebDiWoitQ. 5306 3.5 RS profeRPR batlvbdAb&lk 2.3 akPdbbitGlelsar | Y

preferrsd SQ%E%ae&@BC‘£EB%$%£8ﬂm10f the present invention.

Stabilizers may also be used to improve the uniformity and shelf life of the dispersion. For
" example, an ethoxylated polyester, HOE S 4060, available from Clariant Corpdratidn of
. Charlotte, NC may be included for this purpose.

Process aids may also be used, including for example, a brightener, such as Tinopal CBS-X,

25  obtainable from CIBA-GEIGY of Greensboro, NC may be added to the dispersion to allow easy

- qualitative viewing of the application uniformity, via inspection of the finished tissue web,
contammg a surface»—apphed softening composxtlon, under UV light.

Forming the Softemng Composition

As noted above, the softening compositioﬁ of the present invention is a dispersion of a
30 .softening active ingredient in a vehicle. Depending on the softening active ingredient chosen, the
desired application level and other factors as may require a particular level of softening active

ingredient in the composition, the level of softening active ingredient may vary between about
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A particularly preferred softening conposition of the present invention is
prepared as 15 follows. The materials conprising this conpQshd Pg05 are nore
specifically defined in Table 1 which follows this description. Anpunts
used in each step are sufficient to result in the finished corrposition
detailed i bl e. The appropriate quantity of water ated (extra
wat er nmay ngbrﬂﬁésa%sg‘ to conpensate for evaporation |o0ss) IPST@B‘H&;”%SF
(75C) . The high polyner, sulfuric acid (38% solution) and antifoam

i ngredi ent are added.. Concurrently, the blend of softening active 20

I ngredi ent and plasticizer is nelted by heating it to a tenperature of
about 150F 565C The nelted m xture -of softening active ingredient,

pl ast i ci zer 10% &k the semperition ead phast 506 of the topmposisionFrgferablyctel safigninghactive at ed
acidic aq ue@g&m@ﬁa B6tRpridesttBiwdkndbBid 259 aRMBHI: Y59 b%é bc%bﬁuanhﬁoﬂ h&ﬁ%ﬁr%@ hase

t hr oughout t% .vehi.cl.e. (The wate{) sol ubi | it f t he | ene col
probably caf” PIIRE Aetive; ipgr e“f‘f?é’pﬁ%"ﬁ SR o) “‘&%‘s"é Al 40P fﬁcgmmﬁlf?l% "ent i al
to the invemniooic saufiatapl i@ phdsent Ater Evﬁl\ﬁhbt@bbn&lb&tﬁ%ﬁxd%mhﬁd%&ﬂhﬁhbx&l e t hus
remain o) d al k akernapy [@ommoni um
corrpoun?ar%h% oac\giv m\%g Pﬁe}lembﬁ'hl%hm%n Bhont ft"% %1% ng‘étslge%/ FRVERRTER ) once
t he soft eni fagheseemprises thfrﬂggiemlm atj aslﬂ?l@l‘ﬂfb@i:wgfml apoud |0§|1)% ragdabouidd. Deprhdinghe

sodi um f or ng{ g ﬁl&h@qg&ﬂo ﬁﬁﬁuc@ tté%f&%ﬁ'ﬁéh%gre&x&ﬁ ﬁx@ %ﬁeﬁlﬁ@&drﬁf)oémorn%l ?El& ng t 0.

provi-de an init.i Vi scosity red ucti on. stabilizer 1s then s
added to th‘é’”’ﬁf‘?&ahﬁwewa’ﬁt il %‘va@&oégmffa&aﬁﬂ@sﬁwwbwg% Wﬂé’i"’“b?f"yﬁﬁ%a SOdI um

for mat e (asplastidzbAsIted @bdve, thayrefbrsed Tphﬁity aﬁiﬁtﬁﬂent b YehicleNORALETin Qdcﬁ&ﬂhf act ant
i s adde une 48458

Wi ontinu m X 05.
bt sl actS RS Bkt on B0 Cocins e R ol L hEE SR DRSS 10006
El ectrol yt eind 2afGempXise infiua irdieRs %6 adiisi il do cddiral foph,ar to Gid §0btabBiuy 6fithé ¢ Aci d
1.1% Pl ast o % en erse
Phasoe Sof t eﬁlﬁhléﬁgiﬁhlg\?oelﬁmﬁg rﬁg%’i%ee I?mk"éz’&ﬁ“é‘ l(%o/t;l‘1 Bardéhlg‘? é}% %%H%Bﬂ A)géoq/%peoghglps odi um
formate sol Ythedrrsephitvention op f r om 25 %

A particularly preferred softening composition of the present invention is prepared. as

15  follows. The materials comprising this composition are more specifically defined in Table 1
which follows this description. Amounts used ir each step are sufficient to result in the finished
- composition detailed in that table. The appropriate quantity of water is heated (exira water may be
added to compensate for evaporation loss) to about 165°F (75 ‘;C). The high polymer, sulfuric acid
(38% solution) and antifoam ingredient are added. Concurtently, the blend of softening active
20 ingredient and plasticizer is melted By heating it to a temperature of about 150°F {(65°C). The
melted mixture of softening active ingredient, plasticizer, and nonionic surfactant is then slowly
added to the heated acidic aqueous phase with mixing to evenly distribute the disperse phase
throughout the vehicle. (The water solubility of the polyethylene glycol probably carries it into
the continuous phase, but this is not essential to the invention and plasticizers which are more
25  hydrophobic and thus remain associated with the alkyl chains of the quaternary ammonium
“compound are also allowed within the scope of the present invention.) Once the softening active
ingredient is thoroughly dispersed, part of the sodium formate is added (as a 5% sdlution)
intermittently with mixing to provide an initial viscosity reduction. The stabilizer is then slowly
added to the mixture with continued agitation. The remainder of the sodium formate (as 2 25%
30  solution) is then added. Lastly, nonionic surfactant is added with continued mixing,

Table _ i
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aqueous sodium formate solution 2. Silicone Emulsion (10% acti ve) - Dow

Corni ng 2310(r), mnmarketed by Dow Com ng Corp., Mdland, Wk idrne S04 abl e
noni oni ¢ surfactants are avail abl e from Shell Chem cal of Houston, TX
under the trade nane NEODOL 91-8. 4. Available as a 38% solution fromJ. T.
Baker Chem cal Conmpany of Phillipsburg, NJ 5. Plasticizer and softening
active i ngMEt2&f58 obt ai ned pre-bl ended from Gol dschm dPCOVENH48S8 Conpany
of Dublin OH as DXP5558-6 and conprises about 31 parts polyethyl ene glycol
400 and about 69 parts tallow diester quaternary) 6. Stabilizer is HCE S
4060, fromd ariant Corp., Charlotte, NC 7. H gh polynmer is a nonionic

pol yacryl am de Superfoc N-300 as is available from Cytec Co., Stanford, CT
e resuling,hermcal sof enlng GRIRES' 100 1 % laifph VS0, g
l(:j)_el O}N for prgvi di tn% desi @@,ﬁﬂngou%\gﬁé | e softness Eo suc? st ruct Er es. It

i splays a shear-thinning no oni an vi scosity ui e
conposition 5 has a vi scomt&”?@és than about 10009 oi se (cp), as
measured at 25 C and at a sheglsctolaiee of 100 sec’ usﬁﬂ‘@ t he net hod
described in the TEST METHODS si@fatqt on bel ow. Preferapisy, the conposition
has a viscosity |less than abol%% 3 Mor e prefera@}3 the viscosity is
less than about 300 cp. ApplTESFLEHPKEt hod 10 I n on&®%referred embodi nent,
t he softening conposition of SulfericAsid’ent invention nby%be applied after..
the tissue web has been dri edafg.epr eped, and, nore Rreferably, while the
web is still at an el evat edést%,q}gegat ure. Pr eferabl Yy, .. he softening
conposition is applied to th ¥d and 36 15 June 2805 WO 02/ 48458

PCT/ USOL/ 48598 creped ti ssudiigiawhbef'ore the web is M%nd onto the parent
rol'l. Thus, in a preferrpg,e@pbpdi ment of the present invention the

sof teni ng conposi-tion |s appld gd to a?:&ot overdri ed tissue web after the

web has been crepeﬁl2 aﬁ%ﬁﬁ@&?&é@%ﬁ%fzﬂ ggdleg rolls

whi ch control the éi'f?:f

applied only to f & %e nﬂ,oant%&p@&qlﬁgﬁ FHIDRPY rolls
bet ween the cal end@q;nﬂ;:l rE sof’tenl ng conposition
descri bed above 4 ssRESE 84 c)éur?aQtQILté £6 avafatlid WorV¥8HR1 ChenBleal of Houston, TX
: under the trade name NEODOL 91-8.
~ 4. Available as a 38% solution from J. T. Baker Chemical Company of
Phillipsburg, NJ
5. Plasticizer and softening active ingredient obtained pre—blended from

Goldschmidt Chemical Company of Dublin OH as DXP5558-6 and comprises
about 31 paris polyethylene glycol 400 and about 69 parts tallow diester
quaternary)
Stabilizer is HOE 8 4060, from Clariant Corp., Chatlotie, NC
High polymer is a nonionic polyacrylamide Superfloc N-300 as is available from
Cytec Co., Stamford, CT

N o

The resulting chemical softcning composition is a milky, low viscosity dispersion suitable for

application to cellulosic structures as described below for providing desirable tactile sofiness to

such structures. It displays a shear-thinning non-Newtonian viscosity. Suitably, the composition

5  has a viscosity less than about 1000 centipoise {cp), as measured at 25° C and at a shear rate of

100 sec® using the method described in the TEST METHODS section below. Preferably, the

composition has a wscos1ty less than about 500 cp. More preferably, the viscosity is less than
about 360 cp.

Application Meﬂiod

1 50 In one preferred embodiment, the sofiening composition of the current invenﬁdn may be
applied after the tissue web has been dried and creped, and, more preferably, while the web is still
at an elevated temperature. Preferably, the softening composition is applied to the dried and
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macroscopi cal ly uni form fashion so that substantially the entire sheet

benefits fromthe effect of the softening conposition. Fakljgws paos

application to the hot web, at least a portion of the volatile conponents

of the vehicle preferably evaporates |eaving preferably a thin film

cont ai ni ng remai ni ng unevaporated portion of the vglatile conponents

of the vehivgl%zf&%)%e softening active ingredient, and ot E§W$Pdﬁ§f3f atile

conponents of the softening conposition. By "thin film is mnmeant any thin

coating, haze or mst on the on the web. This thin filmcan be

m croscopi cally continuous, or be conprised of discrete elenments. If the

thin filmis conprised of discrete elenents, the elenents can be of

uni f or m si z&en5 titpag Yebrhgforathe webeis wendtonterthe neeept ik Thne ingy preferpd gmbediment 5

][ _e? ul ar pat 6ﬂlid'brésgntii1¥velﬁfén ?He@@iﬂdﬁin@{mrﬂ@isi;ﬁ_&f {3 apptidd mqu&@;gdgﬁdub w% he-thin
ilmis unifor efera in fi I's conmpaosed o .screte

el enent s. 6(é"‘"ggo]?af‘ é‘?’ﬁ‘ ﬁ@p@?@ﬁ@grﬁf 8%’ has pes ﬂ'@gﬂ“’f’ﬂe’@f*‘trﬁ%‘ﬁ""'bé‘i genigt the e

ti ssue web slipayBtiimhoys preferably, thdainiposiiclds appRedadnr talalside of the welo tipRkd 100N | S

appl i ed onl ' th 0 not contact any rolls between

t he cal eﬁda%an&alaﬁgégﬁgw%ﬁn DSl il ?'%d tﬁ%%ﬁ%r.

( ro _ e parent 1o preferred method of _
macr oscopi cal | sl RbidafnR! brpbRtoh! flordbBE aﬁ&gtgr};r&g[a]? %ﬂ%ﬂtﬂooﬂ tant e, web is
, an

sprayi ng. S% a‘%i n @g,as, been found to be econom ca can be accurately
control | ed WREHeorFayaEemy shipg sn dhef spbsistially; s sutitp pbecd hengfits fipm taegileetef ng - -
CoNposi t i onthe Senilig dogiposition. Hallewias kxplicatidi®d thetios PeY, siehsSOFdriRMion the SORROSI t i ON

is applied he.dried, cr tissue.web after. the, Yankee . dryer and
bot ore t he apShetd ol \Slne SERREH & b5 10l Pkl e P SEeBBITE n, ng
this 251Gpplemaeing erevipsrated peipiph yi thh eolsilé tamiongtsodfigoshiciepthe bafietingastioh af ter
the cal endaiﬁgr&fi’énh %n@'aﬁilexbﬁ)fn%ﬁilé &ﬁnpoptgﬁsed}tﬂé% %ﬁﬁoﬂ%ﬁ%ﬁ&u IB9r"h1¥1 Bll;neflg rred

application position I's between _the cal en 1 S any” spreading roll
that may bePFBisany ithin exptinge hige of mish en ghe| B ibpawedy Fhip thimfler ¢ande migreseerieely [ . Such
position |@ntE@sdsi &UeadonpriRtl &ffalidcRt: ORAWS & hb SniNVeiln iis sbPbt Gigerdly rolls
at each endeleofent%&oanmvm%re the conposition is %pﬁJf‘l ed and there is
still some WeB™HATAFTERGEH OB &F BHE™ e MBS fi5t: Y e YN tnt rol |
for vol Ht i teguder potermok int dndregslar pattern, Bt guacrescdpidally ths thirpfilesis aniforre fResferatdy et hod
of applyi ngud 88 rARislebdid FORRAS bikh ik 10 the tissue web. Referring to
Figure 1, a wet tissue web 1 1s on carrier fabric 14 past turning roll 2

and transferr eg joReniddeRBositod @hn Be iMed BCitAE Isid Bf AL ﬁ&ﬁ@%ﬁlﬁ%ulsﬁéf,}oﬁéyowzfgggég

carrier fahrjc,14 trayels past , 37 15 June 2005 WD 02/ 4845

tam ng rol &DJfé?d%Srﬁ’gf‘?ﬁ%’gﬁﬁ’§°%fm?é‘§f”?/@l‘199h§‘g8‘i}¥5’o“ﬁ“¥? of ffig Web (thahdner Boficondast £ ace of
Yankee dryeny bllphetweaalthe silandaragBlahddie fyrens pflay applicator 4. Drying is

conpl eted by steam heated Yankee dryer 5 and by hot air which is heated
and ci r¥ul at edAprrfesgdmedied afmyctaesopically yyifomalyasplying theseGoming chivpositioh td the  t hen
dry creped veb ¥ bbialife. ¥3aYRENE b¥E found BVbednbRical B €8 b6 acctbate colttinedvwint 1S

desi gnat ed creped ) e \ " - :
, respect to quantity and distribution of the softening composition, so it is more preferred. The

dispersed softening composition is applied onto the dried, creped tissue web after the Yankee
diyer and before the parent roll. A particularly convenient meaﬁs of accomplishing this
25  application is to apply the softening composition to the web after the calendar rolls and before the
parent roll, A particularly p;éferred application position is between the calendar rolls and any
spreading roll that may be positioned between the calendar rolls and the parent roll. Such position
is particularly preferred becafuée the web is controlled by rolls at each end of the span where the
composition is applied and there is still some web path length before the web is wound onto the

30  parent roll for volatilization of the vehicle.

_ Figure 1 illustrates a preferred method of applying the softening composition to the tissue
web. Referring to Figure 1, a wet tissue web 1 is on carrier fabric 14 past tumning roll 2 and
transferred to Yankee dryer 5 by the action of pressure roll 3 while carrier fabric 14 travels past
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5 paper sheet 15. Paper sheet 15 then passes through cal endar rolls 10 and
11. The softening conposition is then applied to sheet 15shymspoasy
applicator 8 in the span between cal endar rolls 10, 11 and spreading roll
9. The treated sheet 15 then travels over a circunferential portion of reel
12 and is wound onto parent roll 13 after a portion of the vehicle has
evapor at ed V24488 web passes through the span bet ween $ET&RH488ro0l1 9 and
reel 12. 10 Equi prent suitable for spraying softening conposition of the
present invention onto the tissue web of the present invention include
external mx, air atom zing nozzles, such as are available from

| TW Dynat ec of Hendersonville, TN as UFD spray tips. Suitably, the

sof t eni ng Cumipp sillt i60The webdis sfieselly stural th ehealylinlkicd ctrfee of Bdnkest drtr 1%y and

and about _aicate Wity sfhey SRR SndL Bhma s ' sEh IO BEG UEEG AOTLT, O 1
not wi shi ngyiet arevhishdnieated andisireiajed ghrough deyingapad &hy teapd not ghown.Jihe welnis

invention, didiQry &éPell @¥hNE: PRES dridk b B dtfior bR £ ke AWIAGEE S ECQIHed LORE
encountesred durféentgstt%ewﬁgaﬁ)erﬁﬁ%ng operation and their inpact on the
process “dePET G 15, Faner sheeh L foeq Bse dheppeyrrigaslar robip 4O yud, b elhg spRaning o ses

t he tenper atmpamitiod istiive applied weshad @R by o apiRtievesSin tiieespiiDhebiddt Ealenddi@ollst eam
pressure i nat Y. ' ; r.of.110 PSI (.750. kPa). This
P essur o i QoL AP BIERRe of o b BRud1FPISIER el th alchbuntel ol follon o1 *
about 170C.127ids weyrp enta parend radif13 pfirs 2 perfiey of 1e veHide oy Evapetated dsghervah pasebs as t he

wat er in tRough RRGlan biwbEPYSkhe il Eanli@3PRr at ure of the sheet as it |eaves
t he doctor blade can be in excess of 120C. The sheet travels through space

to the 1wal endeEquipadntt SRablcedt sprdyhg! 05 TOMFsibn bhthe pReAat invenfibiordtMper at ur e
of : t he paper und.i.n the reel.is asured to he on.the order of 60C.
vent ual 1y 9w SHES 8 - i huch SpelR SHER o8, A efBib RIS Tl 3 821 ¢ ke
anywher e f ruipHolbems ITVé-Doeajes of Hexermiviilg Toes URB sgawtipsof t he paper roll. As

t he .paper cools it also _absorbs noisture fromthe atnosphere. Since the
sof t eni ng conptphly.dbe efteping compesitinn is diseased B lewl appdtivesd abast 04% fpdper

while it | Spouodsbeihd \@Q%hﬁgﬂtﬁe %Lr%ﬁeeg%gﬁgfel ﬂfgf&@ee ) Gibtfut 0.}?3%& (ﬁbgﬁ 58.0h4:&ni Ng |

conposition hy this ne e res wat er t oes not evaporate

in t he,1§paﬁre@&bWé’éWe%“pﬁbé‘§8i1ﬁgah? éh_"Pt 3¥o-and reel 12) is not sufficient to
cause the PepChudyl R ELOBM) RSt B BERE Bl by oo
02/ 48458 POIowBEHYs4dHEaBof tihiahprbwmss|coiidiions dxaunioled diririguistpapereskingopgatioat i on of
tissue papghd §hiddphd b the PREess BROSH AR this Hvedilfis provided. The Yankee dryer raises
the temperature of the tissue sheet and removes the moisture. The steam preséure in the Yankee is
20 onthe order of 110 PSI (750 kPa). This pressure is sufficient {o increase the temperature of the
cylinder to about 170°C. The temperature of the paper on the cylinder is raised as the water m the
sheet is removed. The temperature of the sheet as it leaves the doctor blade can be in exceés of
120°C. The sheet travels through space to the calender and the reel and loses some of this heat.
The temperature of the paper wound in the reel is measured to be on the order of 60°C. Eventually
25 the ‘,sheet of paper cools to room temperature. This can take anywhere from hous to days
“depending on the size of the paper roll. As the paper cools it also absorbs moisture from the -
atmosphere. '

Since the sbftening composition of the present invention is applied to the paper while it is
* overdried, the water added fo the paper with the softening composition by this method (e

30  residual water that does not evaporate in the span between spreading roll 9 and reel 12) is not
sufficient to cause the paper to lose a significant amount of its strength and thickness. Thus, no

further drying is required.

EXAMPLES
38 -



present invention. This exanple denonstrates the production of honbgeneous

ti ssue paper webs that are provided with a preferred enbadijgetoed the

sof teni ng conposition of the present 5 invention nade as descri bed above.

The conposition is applied to one side of the web and the webs are

conbi ned i -ply bath tissue product. A pilot sca i nier

papernakingxﬁggﬁéﬁg is used in the practice of the preseh?ﬂﬁgﬁégﬁéion. An

aqueous slurry of NSK of about 3% consistency is nade up using a

conventional 10 repul per and is passed through a stock pipe toward the

headbox of the Fourdrinier. In order to inpart tenporary wet strength to

the finished product, a 1% di spersion of Parez 7508 is prepared and is

added to th Istock pipe at a rate sufficient to deliver 0.3% Parez

7500 based on the dry wejght of the NSK.fibers. The absorption of the

tenporary wet ﬁ?e‘%&%‘ﬁle Ib'%ﬁt?f FrepaRifa o e RAPT a2 RIPH e oA ebodimieatyolstrer 1y

t hr ough an preschtiimventivnXEhis exadifie Asincactaes te psddudtioy oDliongeadug piksus pdperyabs Of

a.b out 3% b Y€ d Egovfd&% %ﬁl% %&e&eﬁ! dodime Oogvtﬁen %(.thég&g% v n%%%lhgneg th;rhe sesntc ock

pi pe carrying eucalyptus fibers is tr eated W A Tatllonl ¢ starch

Redi BONCP 532umtionghide tas idesordhsfl abare. cldhe qomnpsition idiapylied &9 eng side ofithe aveb amdthat a

rate of 0.15&gg@§&ﬂmgﬁﬁm5Qﬁwqﬁmmuﬁgggﬁm@&mstarch and the finished dry

wei ght of the resultant crepe i

starch is i npr @vgitbt Byald BeGdrhger tphriR iy | thafibe 18 we@ i€ tHeNFrsigh oPdhe ipfesdnt Ne 20

m xer. The L £g1of NSK fibers and eucal yptus fibers are then conbined in

a single st OCK pipe prior to the inlet of the fan punp. The conbi ned NSK

fi bers and eucaly. Lher t i i [ L6 he
%Uﬁ%&’?‘“’o bR 6P Nk SorlaBSR 300 bdhliSithor ' bR Lo Pt lenfibnal

. i
inlet of a fan p a ‘consi stency of abou al

wei ght & t15esinqswdis noesedthepieh atpskppploward fhicheadsox of e Fresdtidetogeneous slurry -

of NSK fibers and, eucal yptus fibers are directed into a nulti- channel ed
headbox sui t abB et PHaE mBoRe it stiepsth dheBisberberedigts 2 Lordisasmionafiprez

di schar ged 0% &3 prepaid andeiks iatdgd Fotihe HISKIstoek pipk bea ralh@HRADG CHROUE3% IPuet Y | S

di schar ged I: inier. wre . and. is. dewater t hr ough

t he Fourdr iﬁ?i?as%](r%eﬁl%rﬁ%e"!’éﬁ gggt?é;#g% ﬁg‘f}_’ﬂs'ér ha\éu?sf)@(t:l no((r)jf An TP lﬁvﬁf grﬁ‘b%?’és 30
The enbr yorfsn ijethaygedby ppssingdbedteeted dutryftroyshiehg-bemixtr-i nier wire, at a fi ber
consist$ncy of about 15% at the point of transfer, to a patterned drying
fabric. °rhe dr¢rrigisounsiey jof ea‘@bfpéﬁéaerf Of apqug|3e6 By wstali fsnmeflerii psingda t i ssue
Wit h di sconihvenkinusl réflped FRSitdck pipe birGigRGcaBhRAHbRS & ABP&0wI 4 Riidhicstarch. 15

R e

(knuckl e) areas. (o
the dry weight of starch and the finished dry weight of the resultant creped tissue product.

Absorption of the cationic starch is improved by passing the resultant mixture through an in line

20  mixer,

_ The stream of NSK fibers and eucalyptus fibers are then combined in a single stock pipe
prior fo the inlet of the fan pump. The combined NSK fibers aﬁd_eucalyptus fibers are-then diluted
with white water at the inlet of a fan pﬁmp toa consiétencjr of about 0.2% based on the total
weight of the NSK fibers and cucalyptus fibers. '

25 The homogeneous slurry of NSK fibers and eucalypius fibers are directed into a multi-
channeled headbox suitably equipped to maintain the homogeneous stream umtil discharged onto 2
traveling Fourdrinier wire. The homogeneous slurry is discharged onto the traveling Fourdrinier
lwire and is dewatered through the Fourdrinier wire and is assisted by a deflector and vacuum

boxes.

30 - The embryonic wet web is transferred from the Fourdrinier wire, at a fiber consistency of
about 15% at the point of transfer, to a patterned drying fabric. The drying fabric is designed to

yield a pattern densified tissue with discontinuous low-density deflected areas arranged within a
-39
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supporting fabric is a 45 x 52 filanment, dual |ayer nesh45T{fe bhhskness of
the resin cast is about 10 m | above the supporting fabric. T%e nuckl e
area i s about 40% and the open cells remain at a frequency of about 562 per
5 square inch. Further dewatering is acconplished by vacuum assi sted

drai nage uMO®R4§4% web has a fiber consistency of abouPCPRSHLPERB| e
remaining in contact with the patterned formng fabric, the patterned web
is pre-dried by air blowthrough predryers to a fiber consistency of about
62% by weight. 10 The sem -dry web is then transferred to the Yankee dryer
and adhered to the surface of the Yankee dryer with a sprayed creping
adhesi ve c ﬁmnﬁm ﬂ@wgtk?»f m%zﬁmmewa&tmﬁﬁg b/ ifdtiba bﬁbﬁ?@%- The
crepi ng adhesi ve is. del.ivere 0. the Yankee surface at. a_rate of 1%
Shes ve. s A bt Sirs ah? it riRpe B P R apoBnd bk s x 2

consi st enc filament] diel By ewslt: Fha biskies D@ desin pest is hboudb mil sboire thecrupetthef r om t he
15 Yankee Wiphll 19e BR1ckP hrePls 36lft 409 Ead MR ol &%in%ﬁ%aﬁy%%ab@&%fp&f about
25 degrees and is positioned with respect to the Yankee dryer to provide
an inmpaft &WGTd<Bf about 81 degrees. The Yankee dryer is operated at a

t enperature of_apo 350F . (177QC). .and a speed, of ,about 800 f feet per

m nut e) (aboutﬁfﬁﬁ%%ﬁﬁ?ggés%gwmhﬂﬁE&%Y?wgﬁaﬁﬁ &ﬂﬂq?§mgﬁgﬁm%§éé@§gﬁetween,p
t wo cal endesnsisteicy f abdine28%aw0 cal ender rolls are biased together at .
roll.weight and operated at surface speeds of 656 fpm (about 200 neters per
m nute) whi chWhilegemaieing in cpsachwith thepatipraeddbroviipdaiuic,ltBopatiginedaveb drame-fd af t er
the cal endgy aif Qbw-throdzh Brelods fo$ iR CoHEREN 'omoat@m?w@' ¢, sof teni ng
conposition% furthe;%dgggfibed bel ow, J??ng the a or%hentioned UFD nozzle. .
The corposi t i Orheis&ni-dpwaiis &ige andiBrrdd e s Wahice dryendae sdieRd tothé fidfhceG@Mact ed by

t he downst m spreading roll .. erials used i the preparation.of the
chom oal s QERRH TG A porpet grund aiheiu: Rybred s s icolt BB e oo o
chl ori de qalaehet e orepingradhesivens deliyepdioriat Yanker spufige wiatrite piil. e sdiydieelidgl ycol

400. The phgH oh thedry W&t IP@AL §&nar y anmoni um conpound (Adogen SDMC-type from
Wtco 30 incorporated and 30% PEG 400, available fromJ. T. Baker Conpany of

Phi | |'i psbur g, 14d)fibasScokbidtenaf 2-illckeaseliGo hboud Y6 b3RAShe WED Q%ﬁ%ﬁé& from the
PCT/USQ?/4§%@§ 2, odol(Pl-B, an ethoxylated fatty al cohol from Shel
chenical o 7 Wil docipsflade.

The doctor blade has a bevel angle of about 25 degrees and is positioned with respect to the
Yankee dryer to provide an impact angle of about 81 degrees. The Yankee dryer is operated at a
temperature of about 350°F (177°C) and a speed of about 800 fpm (feet per minute) (about 244

meters per minuie).

20 The web is then passed between two calender rolls. The two calender rolls are biased
. together at roll weight and operated at surface speeds of 656 fpm (about 200 meters per mih_ute)

which produces a percent crepe of’ ‘about 18%.

At a location after the calendar rolls, the web is sprayed with a chemical softening
composition, further described below, using the aforementioned UFD nozzle. The composition is

25  sprayed on the surface opposite to that contacted by the downstream spreading roll.
. Materijals used in the preparation'of the chemical softening mixiure are:

1. Partially hydrogenated tallow diester chloride quaternary ammonivtm

compound premixed with polyethylene glycol 400. The premix is 70%

o quaternary ammonium compound (Adogen SDMC-type from Witco

30 incbrporated and 30% PEG 400, available from J.T. Baker Compaﬁy of
o Phillipsburg, NJ) as DXP-505-91,

40 .




3. Calciumchloride pellets fromJ. T. Baker,. Conpany of Phillipsburg, NJ.
4. Pol ydi met hyl si | oxane 10 percent dispersion in water (Dg23d8 2dgsom Dow
Corning of Mdland, M. 5 5. Sulfuric acid fromJ. T. Baker Conpany of !
Phillipsburg, NJ. 6. Brightener is Tinopal CBS-X, obtainable from !
Cl BA- GEI GY o(g 2?;‘-'eensbor o, NC 7. Stabilizer is HOE S 4060, from C ari ant ]
Corp., Chart@¥8IBNC 8. Pol yacryl ami de (Superfloc N-300PGHUSILAENR | ap) e
fromCytec Co., Stanford, CT). 10 These naterials are prepared as foll ows
to formthe softening conposition of the present invention. The chem cal
sof teni ng conposition (Conposition 1) is prepared by heating the required
quantity of water to about 75C and addi ng the hi gh pol yner. (Superfl oc
N-300), nonioni & XNepdslRE8aamtethordaselighttygicolpl from Sbellphérgibal efldeustomI&. t he
pol ydi met hyl si | gxane to the heated water. The 15 solution is then adjusted
to a pH of about3 4C3dymepleride peliets fgmil cT. Bakeg Coppany of Biiflisbme. Wlat er nary

g
conmpound and PEG 4 is. then hegted tq. about., 65C and netered into the water
premix with st i%rr Vgﬁ°’iﬂﬂeeﬁ)rﬁ"5?f’%?l’él’?‘%°“r“&m’f‘t? (ﬁ?}aﬂa}e&%!}‘gw CRBBE hal f of
t he cal ci um chl or i M&llandg Midded as a 2.5% solution in water with continued
stirring. The stabilizer is then added with continued m xing. Final
vi scosi tY reducth ot agidfromded. Bejrer&gopany of Phillipsbwrai Mider of the cal ci um
chloride (as 20 a 25% sol ution) wth continued m xing. The components are
bl ended in a pr &pdiighiseer sist Fipeneb ABSt% offpinbleqlion CBANSRIGY 6h Gieapser: t he...
fol |l ow ng approxi rmat.e concentrations: 35% Partially hydrogenated tall ow
di ester chloride quaternary amoni um conpound 47% Water - 25 15% PEG 400
0. 9% Neodol 23-5. $abPE6iSHPBESHUNEL frida BBTant ColpYCRBIGHS NC, 2% St abi | i zer 30
0. 15% Pol ydi net hyl si | oxane 41. 15 June 2005 WD 02/48458 PCTI US01/ 48598
0.13% HA 0. 1% Br | ighveerHamide (Superfloc N-300 as is available from Cytec Co., Stamford, CT).

10 These materials are prepared as follows to form the softening composition of the present

invention.

The chemical softening composition (Composition 1) is prepared by heating the reqﬁired
quantity of water to about 75°C and adding the high polymer (Superfloc N-300), nonionic
surfactant (Neodol 91-8), the brightener, and the polydimethylsiloxane to the heated water. The

15 solution is then adjusted to a pH of about 4 using hydrochloric acid. The premix of quaternary
compound and PEG 400 is then heated to about 65°C and metered into the water premix with
stirting until the mixture is fully homogeneous. About half of the calcium chloride is édded asa
2.5% solution in water with continued stirring. The stabilizer is then added with continued
mixing. Final viscosity reduction is achieved by adding the remainder of the calcium chloride (as

20 a25% solution) with continned mixing. The components are blended in a proportion sufficient to

provide a composition having the following approximate conceéntrations:

35% Partially hydrogenafed tallow diester chloride quaternary amumonium

compound
47% Water

25 ‘ 15% PEG 400
© 09%  Neodol23-5
0.25%  Superfloc N-300
0.5%  CaCl, |
1.2% Stabilizer
30 0.15% Polydimethylsiloxane
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‘After cooling, the conposition has a viscosity of about 450 cp as neasured

at 25 C and at a shear rate of 100 sec-1-using the nethods@assepadsed in the
TEST METHODS section. 5 The chem cal softening conmposition is sprayed onto
t he web downstream of the calendar rolls. The resulting tissue paper has a
basi s wei ght of about 12.8 | b per 3000 ft2. The web is converted into a
honbgeneou¥O R#¥ped patterned densified tissue paper pr8§ETBY48HE resul ting
treated tissue paper has an inproved tactile sense of softness relative to
the wuntreated control. 10 Exanple 2 This-Exanple illustrates the effect of
addi ng a high polymer on extensional viscosity. A conposition
substantially the same as that described in Exanple 1 is prepared
(Conposition 2). 0.IB%6gnECl cant conpositional differences are: 1) The high
pol ymer is rem)vcﬁqofro the conposition. 15 2) The | evel of softening
active ingredi ent1f% i FEPEFERd from about 35%to about 40% 3) The | evel
of plasti ciaggfhobithgl HEERPIGEbRMAOMIRBAY bf bOKUI PR Bledsurdd %025 X AR Lshodr

Conposi tions Ia} 2. are eval u extE%E]Esw | viscosity at a Hencky

d d_f
strain of &% ﬁ%se”{‘ﬁé’gﬁlﬁ‘t“??&ﬂgé%@#{%l&ﬂ SHEFHODS section with

t he fol l.ow ng Lesults Tabl e 2 .Conpositian._Ap i mat e ensi onal

Vi scosi t|5 y (parléh(‘::‘é’ eml(s’%é%%asﬁ coppggige Iggpr%ﬁém T%ﬁ%@ ‘?ﬁ%‘“’e%a?"ﬁg” Active

| ngr edi ent rdlis\idk regultidg tissyg papenisb y bisis weightioRedoutrtB S ger 30048 t eni ng active .
i ngredi ents described herein that are retained on 25 tissue paper webs--can
be performed bihreais) isrenvesed aladpmegsngons. cred apffsimed deppifiediissue papepadYsRt hods

42 15 June TRO@RultindOrEi 4842 8pable Hab )20 infk8wd Gactif @nRXAPfakEY relaid toadhe Not
meant to excl ud o%ﬂer met hods whi ch may be useful for determining |evels
of parti culmétfeatﬁ‘g‘??ﬁ ents retained by the tissue paper. The follow ng nethod

i's apprgprig 1 Pr determining the quantity of the preferred quaternary
anmoni um co%?lm'ds (QAC) that may deposited by the nethod of the present 5

invention. A straneafgieaisRittcns bidadAdhe 4 BRE bomdnlesihainhil alsihabDS)

solution is used to . o . . .
composition substantially fhe same as that described in Example 1 is prepared {Composition 2).

Significant compositional differences are:
. 1) The high polymer is removed from the composition.
N
i5 2) The level of softening active ingredient is increased from about 35% to about 40%.
3) The level of plasticized is increased from about 15% to about 17%. |
| Example 3

) Compositions land 2 are evaluated for extensional viscosity at a Hencky sirain of 6 using
" the method described in the TEST METHODS section with the following results.

20 . Table 2
Composition Approximate Extem;:ional Viscosity
' (pascal » seconds)
<().1
2 ' 375
TEST METHODS

Softening Active Ingredient Level on Tissue

Analysis of the amounts of softening active ingredients described herein that are retained on

25  tissue paper webs can be performed by any method accepted in the applicable art. These methods
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titrate the QAC using a dimdi um bronide indicator. Preparation of Standard

Solutions The follow ng nethods are applicable for the preapagaspoms of the
standard solutions used in this titration nethod. 10 Preparation of

Dim diumBromde Indicator To a |l liter volunetric flask: A) Add 500
mllilitersggf, Jilled water. B) Add 40 m . of dindiu 1. de- di sul phi ne
bl ue i ndi cator /gétock sol ution, avél | able from @Gallard- g?ﬁf@éqlﬂg"‘é’g P

| ndustries, Inc. of Carle Place, NY. 15 C) Add 46 nil. of 5N H2SO»4 D) Fill
flask to the mark with distilled water and m x. Preparation of the NaDDS

solution. toal liter vqurretrichask A) Weigh 0.1154 grans of NaDDS
avail able from Al dri ch, Chem cal M | waukee, W as sodi um dodecyl
sulfate (ul la‘f"&x‘ii’ﬂﬂ?’& andygs5e ot mepnt fo ?‘Fl‘éf?l?thﬁbmﬁﬁqdkwm‘”é Py besysplil farfletgeniaing and ni x

to form a OlQaPdiasicilutcobponentdehinaihy the tisdie aperanal ytical bal ance, wei gh
approximately 0.5 grans of tissue. Record the sanple weight to the nearest
0.1 ng. 2. Pl achhet folowiagrphethoil nis apybae by |detagidning shel p@nidty voll| theTprefredbout

150 mllil | i . S i

gr aduat ed cyI [ ncfwr], ach %%néb%?dsiapq ?xﬂ@%ﬁ?}eh% &%F{)?ﬁf’%g}ﬁeﬁwf h a fume
hood, pl &celebion A istaeflard aipnig shdrctap (sadiany @ndn@@uﬁwm@%aplun@rw ngdthe

sol vent to @atrftéitht QRCbinydilmRtinel brbhiidigldiged, Usi ng a graduated cylinder, add

35 mlliliters of dimdium bromnide indicator solution. 43. 15 June 2005

WO 02/ 48458 Piefiatitiofp6f3t4a58 Soldtion¥thi | € stirring at high speed, bring the

met hyl ene chloride to a full boil again. Turn off the heat, but continue
to stir the sariedolioVing n@hGdssir¢ dppliceblp for thewwirdphratidnef itediasdetwoiufios nbeddn 2 bl ue
col ored conp@uRGidnddidag net hyl ene chloride layer. 5. Using a 10 m .

burette, titrate the sanple with a solution of the anionic surfactant. This

is 5 daoe Pynadidh BDimiihah Bk fcadd t rant and rapidly stirring for 30

seconds. Turn off the stir plate, allowthe |ayers to separate, and check ')

the i ntensi Tya bfitct Wlunilriedlagkol or. | f the color is dark blue add about 0.3
mlliliters of titrant, rapidly stir for 30 seconds and turn off stirrer.
Agai n checkAl he\ddrﬁﬂ‘émliﬂttsrs‘!ﬁdmtlﬂwé“bteue color. Repeat if necessary with

another 0.3 mlljiliters
B) Add 40 ml of dimidium bromide-disulphine blue indicator stock solution, available from

. Gallard-Schlesinger Industries, Inc. of Carle Place, NY.
15 - C) ' Add 46 ml. of 5N H2504
D) Fill flask to the mark with distilled water and mix.
Preparation of the NaDDS solution. to a 1 liter volumetric flask:

A)  Weigh 0.1154 grams of NaDDS available from Aldrich Chemical Co. of Milwaukee, W1 as
sodium dodecyl suifate (nlira pure).

20 B) Fill flask to mark with distilled water and mix to form a 0.0004N solution.

Method

1.  On an anpalytical balance, weigh approxlmately 0.5 grams of tissue. Record the sample
weight to the nearest 0.1 mg.

2. . Place the sample in a glass cylinder having a volume of about 150 milliliters which contains
25 a star magnetic stirrer. Using a graduated cylindes, add 20 milliliters of methylene chloride.

3. Inafume hood, place the cylinder on a hot plate turned to low heat. Bring the solveni to a
full boil while stirring and usmg a graduated cylmder, add 35 milliliters of dimidium

* bromide indicator solution. - _ /
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When the blue color starts to becone very faint, add the titrant dropw se
between stirrings. 10 The endpoint is the fi rst si gn of asguhghbompi nk -
color in the nethylene chloride |ayer. 6. Record the volume of titrant used
to the nearest 0.05 m. 7. Calculate the amount of QAC in the product using

t he equat| on: gm ll1ilitersNaDDS- X) X T x 2 ~, oundsPer TonQAC

Sanpl eW ( G™ Phere X is a blank correction obtai ned BE TSIV 4EE%8ng a _
speci nen W|thout the QAC of the present 15 invention. Y is the mlligrans
of QAC that 1.00 mlliliters of NaDDS will titrate. (For exanple, Y=0.254
for one particularly preferred QAC, i.e.

di est herdi (touch-hydrogenated)tal l.ow di nethyl chloride.) Tissue Density
The densi t y4. of While giméngré pigh spees brirgatie mﬁiyﬁanb ghierie tb fifefl bbihagains Térhefi deer age
densi ty cal cul g%utac%nhrglgtotsla?mpgaﬂ g cotnﬂ’?egc “Hﬁl?l?erm Jza\é}r ltnlrdn;u ¥s, the
caliper, with t appropriate Unit coMvar sions Fcor porate her i n.
Cal i per of theb@?M@cﬁ@p@'ﬂdmﬁ%&nWﬁhﬂfs the t hi ckness of the paper
when subj ect eg i\ B'ﬂ ressjve. | oad, of, 95 15.5 g/ cnR). Extensional
Vi scosity The EXPehL} rels, SRtz tip jropple ‘T’r‘g'aas"l? %@‘%‘Géa‘ﬁqcﬁfﬂams Bhi nni ng
rheonet & as deése by ladding i aligmt %maheanskapudlya:tm@mr Rodeydtias. THo dFh@esiberi es A,
Failure of Po ]Xtmaall 1§%e"i%)’e8q? &parz%gealrl]& aleékté tensﬂﬁ fﬁl fue 00%71) Iftl?epco 16 324. 1n
summary, exten Fonal  vi's nmeasure 8u0|ng a sanple” between
two pl ates, ragitkblge @Eﬁh@&ﬂﬁn@lhmﬁe Of)ﬂitatnteslpldbrrﬁdr fwe&mqndtganﬂitlhanﬁﬂimdl anet er
as the plates AR@paal e idhagonel bhe sﬂﬁrfzeerp@a@%%ceg%wan&ﬁ& o@'nﬁmheﬁur e of

Brazilevski, et al. and the instrunment used_ herein _i1nclude: 30 1) The
actuator is ba¥dep %ﬁblllwl‘%ilsﬁﬁﬁsd%?cﬁﬁ%very@ﬂ“ Pdd the tand dropwisa efsen stiginsg

PCT/ USOt/ 48598TheAhdgBaik 12 tielfigst fifofa Blikhbsitik e il ied ieshyddne ciidride keget, 3) Fi | ament
di aneter is neasured by a scanning |laser mcroneter rather than |ight
intensity reasBeendintvoludl oftitginphaittethdnarmt005nils 4.9 +/- 0.1 Mmm 5 5)
Initial end plate g is 3-5 mMm 6) Final end plate gap is 10-12 mm

Ext ensi onal’- vi §€@%ﬁtqtgear%0un*@§%€@uthapromh@mgﬂsm@m of about 6. Panel
Sof t ness of Tissue Papers

(mdlihtersNaDDS X)x¥x2
SampleWt(Grams)

= PoundsPerTonQAC

. Whe\::e X is a blank correction obiained by tiferating a specimen without the QAC of the present

15 invention, Y is the milligrams of QAC that 1.00 milliliters of NaDDS will titrate. (For example,

¥=0.254 for one particularly pi'eferred QAC, i.e. diestherdi(touch-hydrogenated)tallow dimethyl
chloride.)

. Tissue Density

The density of tissue paper, as that term is used herein, i3 the average density calculated as

20  the basis weight of that paper divicied by the caliper, with the appropriate unit conversions

incorporated therein, Caliper of the tissue paper, as used herein, is the thicknegs of fhe paper when
subjected to a compressive load of 95 g/in2 {15.5 g/em?).

Extensional Viscosity

The extensional viscosity is measured using a capillary thinning rheometer as described in’

25  Bazilevskii, et al, Polymer Science Series A, "Failure of Polymer Solution Filaments", vol. 39, 3
(1997), pp 316-324. In summary, extensional viscosity is measured by introducing a sample
between two plates rapidly separating the plates, and measuring filament diameter as the plates
separate. Meaningful differences between the disclosure of Brazilevski, et al. and the instrument

used herein include:

30 1) The actuator is based on two air pistons.
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I deal ly, prior to softness testing, the paper sanples to be tested should
be conditioned 10 according to TAPPI Method #T4020M 88. Pmsefipeabby,
sanpl es are preconditioned for 24 hours at 10 to 35%relative humdity and
within a tenperature range of 22 to 40C. After this preconditioning step,
sanpl es sh conditioned for 24 hours at a relativ 1 di of 48 to
52% and ‘wi %ﬁz@%{senperat ure range of 22 to 24C. ldeall ?@#ﬁ%’ /'gég%(z{ ness
panel testing should take place within the confines of a constant 15
“tenperature and humidity room If this is not feasible, all sanples,
including the controls, should experience identical environnental exposure
conditions. Softness testing is perforned as a paired conparison in a form
similar to that? d&dkbeisagnd tatom pigistase taskedsensory Testing Met hods", ASTM
Speci al Techni gal _.Publication 434 blished b t he American Socjety For
Testing and Narrigmen Eaen o messure By, Soaniis s, TR FieE R JBBt 2o
Soft ness i s eval uatessity imgassmepgrect | ve testing using what is referred to as a
Paired Difference Test. The nmethod enploys a standard external to the test
mat eri al itsel f4) Fadmlategiametepisg.9pérddaiped softness two sanples are
presented such that the subject cannot see the sanples, and the subject is
required® to cHdOLERISALPIEF 84PHEIY Bt he basis of tactile softness. The
result of the test is reported.i.h what is referred to as Panel Score Unit
§ e o w801 f

(PSU). Wth reé ofthe &ting to obtain the softness data. 25--

reported hegglo in Bl . s%%‘?%?i‘é%{‘fg dgsnuhanel tests are perforned. In

each test ten practice es are asked to rate the relative

softness of three sets of pairggeSRAR:EFTIdAPaRA 'S Of sanples are judged

one pair at a time by each judge: one sanple of each pair being designated

X and the ot hedealy, pBri ©fshinesscRing, X¥hs piped Quriphes @ BElRsted gAY dohdtidaad red Y. ™

sanpl e fol | aws; of ne.is given if X.is judged to may be

2Tt B s oftesfi TheoAudh @R Blopkist By, ot FeRecondigpy b i

judged to nWytohdsa rblative| midifyt & witlam aXiemgdGaturé Saubanef 20 G5 4000 AGRY 48458

PCTI US01/ 485%8ndi e | I b Said ely be

alittle sgfﬁ'g er toﬁgﬁg{@qgglg% Sg&%%%%égg%?&ﬁ?%ﬁg@%% ﬂl%(g &eg?ﬂ\ygg&gg@qﬁgu{ udged

to surely -be%epufwithin a eapereare rangaef 2290 243C. 3 grade of plus three is given to
n Y, and, a rade of mnus three

ixsI ;i i/té nI ;Sf J %j ?%gfytu ﬁﬁgsgﬂ?e(ﬁsl g;é‘eét%;%g rsg%’?‘fl?}‘e placgnwighm é‘%a‘g" 3 Of Byronsipnt 5 gr ade
of pl us1¥ ourmpesatige angrhumilitirdofn. Iftthis B nptfetgible, dlizaiples inanding the odntrelgfshantd t han Y,
than " Thofrie Qeich ch B BhURl otrba dBabBET L0 Vol e T's. i uni s of PSU
The resul ting @aknssabsting is performed as a paired comparison in a form similar to that described in
"Manual on Sensory Testing Methods", ASTM Special Technical Publication 434, published by
. the American Society For Testing and Materials 1968 and is incorporated herein by reference.
20  Softness is evaluated by éubjective testing using what is referred to as-a Paired Difference Test.
The method employs a standard external to the test material itself. For tactilely perceived softness
two samples are presented éuch that the Subject cannot see the samples, and the subject is required
to choose one of them on the basis of tacﬁle softness. The result of the test is reported in what is
referred to as Panel Score Unit (PSU). With respect to softness testing to obtain the softness data;
25  reported herein in PSU, a number of sofiness panel tests are performed. In each test ten practiced
softness judges are asked to rate the reléﬁve softness of three sets of paired samples. The pairs of |
_samples are judged one pair at a time by each jﬁdgé: one sainple of each pair being designated X
and the other Y. Briefly, each X sample. is graded against its paired Y samplé as follows:

_ 1. a grade of plus one is given if X is judged to may be a little softer than Y, and a
30 grade of minus one is given if Y is judged to may be a little softer than X;
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10 considered the results of one panel test. If nore than one sanple pair

is evaluated then all sanple pairs are rank ordered accoridijgge toog hei r

grades by paired statistical analysis. Then, the rank is shifted up or

down in value as required to give a zero PSU value to which ever sanple is
chosen toé‘g)eo ;4942 zer o-base standard. The other sanples then have plus or

m nus val ud® B4%3%t er ni ned by their relative grades w tWTf(égg’d‘gé?s to the

zero base standard. The nunber of panel tests perforned 115 and averaged is
such that about 0.2 PSU represents a significant difference in subjectively

| perceived softness. Strength of Tissue Papers Dry Tensile Strength This
nmethod is intended for use on finished paper products, reel sanples, and
unconverted 28 asarasikelof pluiwe is givei if & isjudged i swrelf bsaiie pfiedbat s may be
determ ned on O%dhgﬁheeff'ngﬁls%gib e Y 5500 Eto shiSly B0 Rrid ikl Al ber t |
Intelect Il Standard Tensile Tester (Thw ng-Al bert Instrunent Co of
Phi | adel phi a, PA?F. " Sanpl e Conditioning and Preparation Prior to tensile |

testing, the paper_.s I to be t ed.shoyl d be condi tioned according to
25 TAPRI Mot hotl S8Rd8 Sckgeee gendp gﬁ%‘ﬁé‘]@ﬁﬁ%?)gepaelst SB%%{E'H“ b'g%t\%é‘gi ng materials
must be Scar ef ul | grade o monoe dhréer o give .Y jsdipiged chnyl letssofieri than X;and,est i ng. The
paper sanples should be conditioned for at Ieast 2 hours at a relative "
hum dity of 48 to 52% and within a tenperature range of 22 to 24 C. Sanpl.e
preparation ang agbdic 6MRGhS iQfiveh REX IrRISulRd ldRbiwlgle 3 VHLmal BO t ake pl ace
within the confines .of the constanf tenperature and humdity room 30 For

fini shed product®dggefeatmuns g Seiiva §ds Prgsd e 2 vieledot sofsrTXs strips of
f our usabl e its (al so ter sheet s nd stack top.tq.the other
oSk 48 Ao ETRER e Pl u R A0 Bl

to forma long s W e e Torat fons #Sci dent .
| dent i f4 sleensidgred the reguls of oire pamet tvstnlé mdieithas theonmple paii is evalvd@d t6n dlmawpl2005 WO

02/ 48458 PollsS0M8a981 odlbany i PRENLacd Bl pfRE Shafiical Ao Tih, 1 R3S

direction tensjle neasurenents. Next, rough the " perforation |ine
using a pagtifedgor dowy ipselug asequied toprre 8 zero PRY palusta rbich oo aapls 1 t8¥R Thwi ng-
Al bert | ni&crherml gttgﬁse @&dﬂ&ii{h&é@éramh@?s_tﬁﬁha\tecplmkﬁmﬂs mad_ BseRmEhed Bl S - MakeoI
sure stac are sti identified fo chi.ne direction,testing an
stacks 2 aﬁlhglrﬁ&%lrv & 2padn tlhfrf’gg‘gL P&l?e o bae sgg&ﬁé' Fg%?llnl?ﬁr ?fé’glfefﬁﬁs P%’fi?“ﬁm 1"
wi de st1fi pend averagel isasublh et adhonie@ iRSH fepresents taamigodficint alifbr@ice Busubjentively” wi de
strips inpthR.Geassdi rection fromstacks 2 and 4. There are now four 1"
wi de strips for machine direction ,

Strength of Tissue Papers

Dry Tensile Strength

This method is intended for use on finished paper products, reel samples, and unconverted

20  stocks. The tensile strength of such products may be determined on one inch wide strips of sample

~using a Thwing-Albert Intelect I Standard Tensile Tester (Thwing-Albert Instrument Co of
Philadelphia, PA). " |

Sample Conditioning and Preparation

7 Prior to tensile testing, the paper samples to be tested should be conditioned according to
25  TAPPI Method #T4020M-88. All plastic and papei' board packaging materials must be careﬁzllyA
- removed from the paper samples prior‘t6 testing. The paper samples should be conditioned for at

. least 2 hours at a relative huinidity of 48 to 52% and within a temperature range of 22 to 24 °C.
Sample preparation and all aspects of the tensile testing should also take place within the confines

of the constant temperature and humidity room.

.30 For finished product, discard any damaged product. Next, remove 5 strips of four usable .
units (also termed sheets) and stack one on top to the other to form a long stack with the

perforations between the sheets coincident. Identify sheets 1 and 3 for machine direction tensile
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tensile testing and four 1" wide strips for cross direction tensile
testing. For these finished product sanples, all eight 1"ts5Wude2686%1 ps are
five usable units (also terned sheets) thick. 10 For unconverted stock
and/or reel sanples, cut a 15" by 15" sanple which is 8 plies thick froma
regi on of iwhespaks of the sanple using a paper cutter (‘]Pﬁi‘fiﬁStéQ 59% JDC-1-12
with safety shield from Thw ng-Al bert Instrunent Co of Phila e?p ia, PA).
Make sure one 15" cut runs parallel to the nmachine direction while the
other runs parallel to the cross direction. Make sure the sanple is
conditioned for at |least 2 hours at a rel ative hum dity of 48 to 52% and

i thi 15 t t | t |1
Rspects of -PREMEEAE 1A Sy PR Pl Sop fodin g PaRuSpPUE R o o ©
confi nes of parfeeation Heet using atm@nmmm: ki@l othIDG-tH 2 yith @ﬂfty slﬁeltbtﬁ'omfﬁ'hsnng~
precondi ti opfgy ixéhuntﬂa\‘nt de’ ofﬁlﬂﬂﬁ’JlﬁnaV\pA)clja n’laﬁe ke Bjatlegt%flgs% ’surﬁ%ckg QU ST i ps

1" by 7" wth _the I mensi on runni ng par al e nmachi ne
direction. el t“ﬁ’é%@dgfa‘hﬂli e gligecting dstingeand] stasks 2 grd f‘é’éﬂ iderptifierh &asrpvest t ed

st ock sa®pl gigctidouéstiggn addi tional four strips 1" by 7" with 20 the long 7"
di mension running parallel to the cross direction. Note these sanples as
cross directi div tvod" witde stipcinivendelioe diteclivh finmsphlad. anl/Blent mrlewadelsnipﬁ evi ous

cuts are mﬂ%e%asp&e R stag GYLEEE. Tﬁ%g% ﬁ?&%ﬂg{u %‘?ﬁ,ﬁ}o@ %d?ra Sty

shield from Thw ng- Al I'nstrunent ere are
now a tot al tegsle @F‘ﬁlﬁtﬂﬂdsfamil"égdeswr gross ldigection tensil¢ ﬁsﬁlnmocihesaﬁesfﬁd plofes  t hi ck
Wi th the 7"syghplRBas kiRt 1¥ #HAD kR aRAT8 hbaBle ubi® (J1BeREHNS uidyr ection and four 17
by 7" strips 25 which are 8 plies thick with the 7" "di mensi on runni ng
paral |l eioto th@‘oﬂlﬁlﬁ&ﬁieﬁﬂdrstbﬁlt in@hr reamemptesj ot 106" e skl REbEE 859és thible actual

rreasurerrent th use a Thw n ct |1

St andar d enS| I 5%? neresfolﬁﬁe Smglﬁl"%’ég?l’?pﬁrs‘f "légor %qd gﬁﬁe @B?ff ia,

PA) . | nser tshicldefirh a“ﬂinﬂ&@ébedl Iawp@entl(}wtwf Rhijadelphiat P Maka kirb pat 5" tdaerubest er

accor di ng t Q1B inB faliteldirQRSn FhileR: ditldr hllEnBME5 b aﬁssf%%aﬁ 1\@& o Sk zfﬁ
shea ee to

Thwi ng-Al bert Intelect 11. Set the instrument cros 55p
in/nmin and WBIGI%P“&WGD“fﬁ‘d“d%?ﬁ'g%h?%gt%?hpﬁ bungidity fcA§ein . 52% pad i

sensiti4 tyterﬁﬂih(i)aﬂrélrabgb dfeil tol 22 °20Sachp @ radpBrafidiCing klﬁasp&ﬁrwtheteﬂexxéttdamfghﬁéwﬂ be set

et ooy 4o pRARl b Lo ERE S gl Gl it WP e Conal o

result for theFﬁﬁftﬂ‘s%reE&ldﬁl nci 9§t K sh | ﬁ?ﬁﬁ&h"@?@h& &%H;?fo%?sﬁ%%fl"f;g% range

in use. For exa gram’l oa S with a
predi ct ed t"@F’i‘s‘th ong g’@%fm%@@ﬂﬁg Pl (Q@Wd@ﬁh%@@c@ﬂaﬂsty ﬂ&mlsasiﬂﬁﬁ)asgr ans

(75% of 50ARhigs airiion rddler kRGVEkeA sfo@i@&aﬁible@@%tﬂlaﬁ@lupﬁl B6L st 1+ By §hienl 0%
range V\éth at . sanpl es vmth predi ct ed

5Q000,.gram |l oad 5 such t
tensil €% oftﬁelg’g 3 genﬁxgn ngnérpﬁtﬁﬁe?é%dl?ed“ﬁsé 'iS%tPEdN"tTéIPFéE SHBIR 25 C198S t ensi | e
strips and dpkcior rehe vaadvaikd stockismamglese Makeange aifprdvivas sutssé nsdetusiag £papel ace

cutter (JDC-1-10 or JDC-1-12 with safety shield from Thwing-Albert Instrument Co. of

Philadelphia, PA). There are now a total of eight samples: four 1" by 7" strips which are 8 plies

thick with the 7 dimension running parallel to the machine direction and four 1" by 7" strips
25  which are 8 plies thick with the 7" dimension running parallel to the cross direction. |

Operation of Tensile Tester

" For the actuzal measurement of the tensile sirength, use a Thwing-Albert Intelect IT Standard

Tensile Tester (Thwing-Albert Instrument Co, of Philadelphia, PA). Insert the flat face clamps

into the unit and calibrate the tester according to the instructions given in the operation manual of

30  the Thwing-Albert Intelect II. Set the instrument crosshead speed to 4.00 in/min and the 1st and

2nd gauge lengths to 2.00 inches. The break sensitivity should be set to 20.0 grams and the
sample width should be set to 1.00" and the safnpie ﬂﬁck:neés at 0.025".
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the other end of the paper strip in the other clanp. Make sure the | ong

dinension of the strip is -- running parallel to the sidessqungéReosd ensile
tester. Also make sure the strips are not overhanging to the either side of
the two clanps. In addition, the pressure of each of the clanps nust be in
full 10 contact with the paper sanple. After inserting the paper test
strip i nto"HE*4RB cl anps, the instrument tension can b&Ct ﬂﬁﬁ%’fé?‘sed If it
shows a value of 5 grams or nore, the sanple is too taut. Conversely, if a
period of 2-3 seconds passes after starting the test before any value is
recorded, the tensile strip is too slack. 115 Start the tensile tester as

described in the tensile tester instrunent nmanual. The test is conplete
after the croséheddethistelpaadisucthay thepradicied tengilejresult fonfhe samplestode tasied ligsosi t i on.

Read and r %@fesh zsmdtvgmf kg rdng@ﬁl dsé“ mesﬁp19 fa s@@oag%n foa@ Eeutnh@ be %&Idrfwre nt

scal e or the %w t\g{ane ear est the res 1

condi tion i® ?ft i‘?é‘rpf F’F?EEF“‘?&‘EW%?QIB%QW“Sd?’f’ﬂfesopwfﬂﬁ‘éjrﬂﬁoﬁ%‘infgpm the 20
necessary tof 5808tgrdnizp l]hﬂﬁ:hsfilﬂliﬁ_%ilﬁicaﬁ|aﬁﬂb63et@fnhﬁﬁ 10% fahdeivaih thd 000 ighagh 1p@si t i ons.
I nsert t5he B hﬁgt@aerléﬁlést“;ighprehﬂe tens ]_gs of\f'% %mmCI as%%fiasangsecglﬁd{)be(zedabove and

obt ai n tensfl%e rea CEREPT ' adi ngs from
al | the paper Jhe
rejected if t hz&g%ﬁ%ﬁ%%&lg S‘t"(;irp%]{raéaags&l%relﬁ%&r&qn BJ%% ggﬁﬂé &?ﬁt %&glu*’lgcnps vvhl | e
per f or m ng Hefither gaggof e(ﬁl’f‘éﬁtpaﬂ‘l *Bﬁgth‘zf?IaF"@rMﬁlf?é“#’eé‘E?rlo ¢nsien of the strip 5n P -

wi de fi ni shatinghadutio t&ets"mepsftheswml& R&er Q86 mhirdiny méuﬂbs are ﬁ&%%r%éﬁné fnsil e

r eadi ngs vi.de 1 hi nber of str t Thi er

shoul d no?ﬁael' § siga° ffstgfu %?8%?%8 %%@efﬂﬁotei)cq%feé%?‘g%@ eI“é by the
nunber 16f wgtaazetmthmhep@erp@npleteny le strip. This is normally five for both
1-ply and 2-ply products. Repeat this calculation for the cross direction
fini shed produtferspsertisg theg@peEdest siyp inta deminer daseps.sthe dlstrment tensions ganliees cut

in the machicdforéi. 1ACHhbR L vafild Bt § BRmE Blhore, igChihigl o tﬁlﬁq%d&myt ki
r eadi ngs. §¥I de this sum by the nunber of strips tested. This. number 48 .

15 Tune. 20055 \SOUS Ao o by SRS Eeofdsinthe psitrestingfoo Al so
di vi de 't heslaekn of recorded tensiles by the nunber of usable units per
tensile strip. This is normally eight. Repeat this calculation for the
cross dPrecti obfartitheornsiy tesier wrdesaibid Bathp kepsijodtprtr istramqes manpl. I Thedsstilst s ar e

in units ofcmgllrlamér &@Qmsg'ﬁeaﬁgﬁtoﬁwcags&ﬁmgio &smnﬁal §&%ﬁ% $dsfiidh KR arddR&ofaeNS1 | €
strength st‘{e d. he con\(erted into a "specific total tensile strengtth"

defined as feriwsilaloadds vty of qramsdiopdheinr gt sealpen S Aighp! prnel eriniinnstestand

Cross unit.

If the reset condition is not performed automatically by the instrument, perform the
20  necessary adjustment to set the instrument clamps o their initial starting positions. Tnsert the next
paper strip inio the two clamps as described above and obtain a tensile reading in units of grams. |
Obtain tensile readings from all the paper test strips. It should be noted that readings should be
. rejected if the stn’p‘ slips or breaks in or at the edge of the clamps while performing the test.

Calculations

25 For the four machine direction 1" wide finished product strips, sum the four individual.
recorded tensile readings. Divide this sum by the number of sirips tested. This number should
normally be four. Also divide the sum of recorded tensiles by the number of usable units per

tensile strip. This is normally five for both 1-ply and 2-p1y products.
Repeat this calcuIatlon for the cross direction finished product strips.

30 . For the unconverted stock or reel samples cut in the machine direction, sum the four

individual recorded tensile readings. Divide this sum by the number of strips tested. This mumber
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machi ne directions, divided by the basis weight, and corrected in units to

a value in neters. Viscosity Overview 10 Viscosity is nedsSuues20t5 a shear
rate of 100 (r1) using a rotational visconmeter. The sanples are subjected
to a linear stress sweep, which applies a range of stresses, each at a
const ant lnd . Apparatus Visconeter Dynamic Stres r Mode
SR500 mhicﬁg?ghgegflable from 15 Rheonetrics Scientific?cﬁﬂgﬁng%g

Pi scatawy, NJ Sanple Plates 25 nmparallel insulated plates are used Setup
Gap 0.5 mm Sanpl e Tenperature 20C 20 Sanpl e Vol une at |east 0.2455 cnB
Initial Shear Stress 10 dynes/cn2 Final Shear Stress 1,000 dynes/cn®
Stress Incr t 25 s/ applied ever 0 seconds NMethod 25 Place the
sanpl e on tﬁlgglg SeFpRyY Ir}g'freﬂirﬁ? fhﬁﬁ?ﬂ’é mﬁ’éﬁy%cﬁ?éjﬁ&w@ﬂﬁ%@ gﬁﬁ“‘ﬁﬁb"%‘ﬁ‘ﬁ""dﬁ@r ate the
rheomet er apec agille sigp. (Thistidhermadipefglict urer’' s i nstructions to neasure viscosity
as a function of shear stress between the initial -shear stress and the
final shear st Repsstihistaieplafiprefosthe eross dirgstiorameaeyerdd Oi e dampdyepe stigd 15 June
2005 WD 02/ 48458 PCT/ US01/ 48598 Results and Cal cul ation The resulting
graphs pl ot | oldpliyargigppitsoferamsigeh-t he x-axis, |og viscosity, Poise (P) on

the left y-axi and stress nes/cn?) on the rjght y-axis. Viscosity -
val ues ate r eagg':*ﬁ“rpﬁseé ﬁg S SP?S%X‘B’P’ t{“{ te?%iﬁs‘fﬁ%gt%t?"d‘? & °9‘§’|°{%‘§mf' 8r %5 & osi ty
are conver t tetd! fusteniEhghy defrt] agibé Sim of dPjendily stoankth inphsyitet ¢ thymdcBifde andBrodshe .
di scl osures . Al 3 @gﬁl' .ons. nts which —-

i ssue there%ﬁ%mggkmﬁgﬁﬁﬂg%dgﬁgég%%re p %@?ﬁ%ﬁgi F?%h%gg %ﬁg%gﬁkpatent
applications), and publications nenti t hroughout this description are
hereby incorporated by reference herein. Tt is expressly not admtted,
however, thadengd®y Of the docunents incorporated by reference herein teach

or discl ose
10 Viscosity is measured at a shear rate of 100 (s~1) using a rotational viscometer, The samples

are subjected to a linear stress sweep, which applies a range of stresses, each at a constant

amplitude.
Apparatus
' Viscometer Dynamic Stress Rheometer Model SR500 which is available from
15 - Rheometrics Scientific, Inc, of Piscatawy, NJ
Sample Plates 25 mm parallel insulated plates are used |
Setup
Gap ‘ 0.5 mm

| Sample Temperature  20°C
20 Sample Volume at least 0.2455 cm3
Initial Shear Stress 10 dynes/cm?

Final Shear Stress 1,000 dynes/om?

Stress Increment 25 dynes/cm? applied every 20 seconds
Meth;od
25 Place the sample on the sample plate with the gap open. Close the gap and operate the

theometer according to the manufacturer’s instructions to measure viscosity as a finction of shear
stress between the initial shear sivess and the final shear stress using the stress increment defined

above,
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the present invention. 10 Wile particul ar enbodi nents of the present

i nvention have been illustrated and described, it would bk 2005 to
those skilled in the art that various other changes and nodifications can
be made without departing fromthe spirit and scope of the invention. It
is theref 0@?} ilntended to cover in the appended clains all such changes and
modi fi cati UM are within the scope of this invent i"&ﬁf.‘“sﬂﬂ"f?%o 15 June
2005 dainms 1. A soft tissue paper product, said soft tissue paper product
said tissue product conprising: -one or nore plies of a tissue paper; and a
chem cal softening conposition deposited on at | east one outer surface of
said tissue, said chem cal softening conposition conprising: a softening
active i ngReulisasd Caloplationi n sai d softening active ingredient conprises a
quat er nary ammmni um conpound; an el ectrpolyte; and a bil ayer djsrupter and
havi ng an ext eHErSRLPE %%‘E@?H‘*ﬁ shepr i3t (§ QL8 thenaxis log visgasity Poise @é&‘bﬁ‘as. 2.
The ti ssueldfigpais, Al stdsaidymd/cnk)on dhenighin-atisc MRcisitpvaheoit el Bg ssarpesift i on i s
deposi ted i iscrete surf deposi t.S.. ed ar t a
froquency Gk el BEEORY Stk RoB A8 Sl fonc TATE S PRTBRp2I00. (e

i neal gnch. 3 i . r I i } r

amoni u?n cow?&ﬁgﬁﬁgﬁsﬁ% %ga% %?6%51 %%Lt_a?%ﬁh%%%g_ﬁﬁ(a %ﬁ%?ﬁﬂl\}%ﬁg{é@m%r einy
is -O (0 cwell gy suycpoppspendingopubligupd. foreign. patepty appligatiynshyapd publicqtignsymengorsd 1y j s o
to 4; eachidughcut eisCdestdpiioh el hefby ahckiPbivited By GeerendaYlebein Vit hsKakbre@IyOntp,
hydr ocar byl ar_.s bStittﬁt ed tl;%d(ﬁi)ocar byl ‘%roflég alfkox }lat.e% cl%ro D benzyl
group, or RIREH BEerHePuaRy ol tpopmontsdnogoerpist by ofupey porglp Raihea ifiiosgr oup,
hydr oxyal kthe pgseotipyentigndr ocar byl or  substitut ed hydrocarbyl group,

al koxyl ated group, benzyl group, or mxtures thereof; and X- is any

sof t endf - corrpa‘{fhlglpemﬁlﬁﬁfcﬂmbﬂ‘hmﬂﬁﬁ thejpresend inyentier hayp beep dljugratedyprbdegiritedn | s 2, n
Cis 2, R i 8wk BY bbviddS ol thosb-dtte@in/th@drkifdt vaToubtk& Ridnges and modifications can be -

made without departing from the spirit and scope of the invention. It is therefore intended to cover

in the appended claims all such changes and modifications that are within the scope of this

invention.
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and Yis -O(OGC, or -C(O-0O. 5. The tissue paper of claim4 wherein Kis
sel ected fromthe group consisting of chloride or nethyl 1SuWuhateos6. The
ti ssue paper of claim1 wherein said chem cal softening conposition further
conprises a high polymer. 51 15 June 2005 7. The tissue paper of claiml
wherein said high polymer is selected fromthe group consisting of

pol yacrylam de and its derivatives, acrylic polynmers and copol yners, water
sol ubl e vinyl polyners, polyvinylpyrrolidone, polyethyleneimne,

pol yal kyl ene oxi des, and m xtures thereof. 8. The tissue paper of claim?7
wher ei n” EA®shi gh pol ymer has a wei ght - aver age nol ecul ar wei ght of at

| east 500, A6 tisbue phbé pidd6& URidRAPRIsudbapel @bdictl sid@dsed frodi dhnpplisiags ol yt e

conprises a s | O jon selected fromthe group consisting of
hal i des and s?hé?rg%\é%&'g%?fc%tfg%{e%gpez’nac?ghavi ng a cation -selected from the

group consi st PREETHFA sqienieg gaRPElion Sprpsied anat lgpst spripulensurtagk ef saif tisaued

magnesi um 10 said BenlidaS®uéhingap@postibn Edndieh@ wherein said el ectrol yte
conprises a sodiu . . i electrolyte is.used at. a |evel between
Shont 356 ana abohtseg forld et wRleR el ool PR R BrPREL Lo paper
of clai m 1 wher ei n? §¢F'YNaHY pAPTUNHeosiPGder i s used at a | evel of between
about 2% and abouén d&%9k; dde | evel of said softening active ingredient.

12. The-issue papef ' ' [ i j ter.is selected. .
fromthe group cogrlg'%g?riqj‘r?gjpo[% %nd\iﬁgﬁh%a€%§$‘88gﬁw %@{'ﬂ? {s‘g{fgg‘?"\‘i{e%"%ﬁ?azm R
saturated and/ or ubf§@idSrated primary and/or secondary, am ne, am de,

am ne-oxide fatty al cohol, fatty acid, al kyl phenol, and/or al kyl aryl

car boxyl i i ipng.from.about 6 to about 22 carbon atons in a
odr onhof HeefleBATP SR 1 IAULA Bl LRMAP by eS0RN o BB BEEP T o o ounds

i s. et hoXyiout siscigiersHiass derosky Freged angstiabielrenyprsy pelyeerabgridAreps paHineRIB of from
about 6 tneh afaicibbutA00 ardas proMiedNich. surfactants with bul ky head groups
selected from a. surfactants having the formulas: RS R:::: R5 R5 RS

wherein Y'=N or 0; and each R5 is selected independently fromthe
fol | owi na.:Th_ezltlﬁ;sugmer oftcia|r5?wherem said guaternary ammonium compound has the formula:

(R)aN"{(CH)or Y-RelnX’
-
wherein

Y is -0-(0)C-, or -C(0)-0-, or -NH-C{Q)-, or -C(Q)-NH-;
mis1to3;

| nis 0to4;
each R, is a C4-Cq alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or substituted
hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof;
each Rjis a Cy3-Cyy alkyl or alkenyl group, hydroxyalkyl group, hydrocarby! or
substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thefeof; and
X is any softener-compatible anion.

4. The tissue paper of claim 3 wherein m is 2, nis 2, R, is methyl, Ry is C45-C47 alkyl or alkenyl,
and Y is -O-(0}C-, or -C({Q)-O-.

8. The tissue paper of claim 4 wherein X is selected from the group consisting of chioride or
methyl sulfate.

8. The tissue paper of claim 1 wherein said che_mi_cal_ softening composition further comprises a
high polymer. ' |
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15 June 2005 (CHZ)XCHB -QOR2)e-H, -OR, -O(OR, and

- CH( CHz- (CR2)1 H-CHZ-(OR2) Z-C(O R, x and R are as deflisnedeaboye and
5<z, z', and z"<20; and b. pol yhydroxy fatty acid am de surfactants of the
forrrul a: R2-C(O-N(R)-Z wherein: each RL is H, Cl1-C4 hydrocarbyl, Cl-C4
al koxyal kyl , or hydroxyal kyl; R2 is a C5-C21 hydrocarbyl npiety; and each
Z is a polyhydroxyhydrocarbyl noiety having a |inear hydrocarbyl chain
with at | east 3 hydroxyls directly connected to the chain, or an

et hoxyl ated derivative thereof; and 3. cationic surfactants having the
formula: {RmY-[(R-O,HP}'X wherein RL is selected fromthe group

consi sti wgrmt.s%tdaﬁatoealam WHBSRLsH @rgﬁgmyrﬁérl.memed B6R %%LM coistiRy @nched
chain al kpé n having from

cha|
Shout 6 Evadastie i pOHE PO SR GBI he T o | ow g
groups omowma rebvindnygoligbne halyettfyishéimine myplvgikdensoxides| @mylrtuwﬁmemof-
-[CH(CH3)CH2] -; Y is sel ected fromthe follow ng groups: =N+- (A)Q;

- (CH2) AN’y A N+- (A, ;
o ) AN 0 Bt CH 7 o B s ke B RN
sel ect ed Of?t t398.00®G1 | owi ng groups: H, CL.5 alkyl; R; -(ROz-H

- (CH2) xCH3; phenyl, and substltut ed aryl' wher e O(err)x(err)about 3; and

h B NA- : o ;
gag C( IO)%N K)qésgu% \Rﬁger o{ c(?amrﬁg }\lr?lerem C?a W’eagul mD Pseels ﬁﬁsglf %a},vgg ah aTon séieé:te%,g 0% al -

“per nol eérmnéhei ﬁowwmﬁ%mm*@e% ndaivenia orwc agidel and haging A cat@n isgactesirash | s
conpat i blug grdplRodsilang &t e @fdariBatid aatk bVRBiumNekicAsl, ditthadngimdi ents. 53

10. The tissue paper of claim 9 wherein said electrolyte comprises a sodium formate and said

electrolyte is used at a level between about 1%.and about 2% of said softening composition.

11. The tissue paper of claim 1 wherein said bilayer disrupter is used at a level of between about

2% and about 15% of the level of said softening active ingredient.

12. The-tissue paper of claim 1 wherein said bilayer disrupter is selected from the group
consisting of: |

1. nonionic surfactants derived from saturated and/or unsaturated primary and/or
secondary, amine, amide, amine-oxide fatty alcohol, faity acid, alkyl phenol, and/or alkyl ary
carbokylic acid compounds having from about 6 to about 22 carbon atoms in a hydrophobic
chain, whereln at least one active hydrogen of said compounds is ethoxytated with <50 ethylene
oxide moleties to provide an HLB of from about 6 to about 20;

2. nonionic sutrfactants with butky head groups selected from:

a. surfactants having the formulas; -

R2 R

- wherein Y"=N or O; and each R’is selected independently from the following: -H, ~-OH, -
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{CH)XCHj, -O{OR?),:H, -OR", -OC(O)R", and -CH(CH,~(OR?)H)-CH,~(OR?),-C(0) R, x and R’

are as defined above and 5%z, z', and z"<20; and
b. polyhydroxy fatty acid amide surfactants of the formula:
R®-C(0)-N(R")-Z

wherein: each R'is H, C4-C, hydrocarbyl, C-C4 alkoxyalky!, or hydroxyalkyl; R%is a C5-Cy
hydrocarbyl molety; and each Z is a polyhydroxyhydrocarbyl moiety having a linear hydrocarbyl
chain with at least 3 hydroxyls directly connected to the chain, or an ethoxylated derivative

thereof; and
3. cationic surfactants having the formula:

{R'm-Y-[R*0),-H]}X
wherein R'is selected from the group consisting of saturated or unsaturated, primary, secondary
or branched chain alkyl or alkyl-aryl hydrocarbons; said hydrocarbon chain having from about 6 to
about 22°carbon atoms; each R?is selected from the following groups or combinations of the

folfowing groups: -(CHy).- and/or -[CH(CH3)CH,)-; Y is selected from the following groups:=N"-

(A)gi {CHz)e-N'~(A)g; -B-(CH2)a-N"~(A)y: -(phenyl)}-N*-(A)q; {B-phenyl)-N"-(A); with n being from
about 1 to about 4, wherein each A is independently selected from the following groups: H; Cy5
alkyl; R"; -(RZO)Z-H; ~(CH;)CHy; phenyl, and substituted aryl; where 0<x<about 3; and each B is
selected from the following groups: -O-; -NA-; -NA,; -C{0)O-; and -C(O)N(A)-; wherein R®is
defined as hereinbefore; g=1 or 2; total z per molecule is from about 3 to about 50; and X is an

* anion which is compatible with fabric softener actives and adjunct ingredients,
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