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TECHNI CAL FIELD This invention relates, in general, to soft@aMaght2063ue
paper; and nore specifically, to a conposition which may be applied to the
surface of tissue paper for enhancing the softness thereof. BACKGROUND COF
THE | NVENTI ON Sanitary paper tissue products are wi dely used. Such itens
are comrercially offered in forsgersTissut ®aeeR for a varlety of uses such as
facial tissues, toilet tissues and absorbent towels. of these sanitary
products share a common need, specifically to be soft to www

Softness is a conpl ex tactlle i npressi on evoked by a prod ’wwwm ””
stroked agai nst the skin. The purpose of being soft is sot q&”&
products can be used to cleanse the skin without being -irrit ]
Ef fectively cleansing the skin is a persistent personal hyglene r obl em f or
many people. Objectionable discharges of urine, nenses, and ﬁwmmmwum
fromthe perineal area or otorhinol aryngogi cal nucus dlscha

al ways occur at a tine convenient for one to performa thoroughmchean5|ng,
as wWith soap and copi ous anmounts of water for exanple. As a substitute for
t hor ough cl eansing, a wi de vanety of tissue and toweling products are
offered to aid in the task of renoving fromthe skin and retaining such

di scharges for disposal in a sanitary fashion. Not surprisingly, the use
of these prodbstisa dowsuatiot-ingppodeepending Ploxisiohal d1S Bitew ipphratien SenaltNo.can be
acki eved @di3e. TR LPALALEIVELR N AlodBkhpissomand producers of 1) ssue
and towel I ng s are constantly striving to make their products
conpete nore favorably Wi th thOﬁ?EgﬂKygﬂﬁFﬂﬁlng met hods. 26 March 2003 2
Shortcom ngs in tissue products exanpl e cause nany to stop cleaning
before the skinR jh@nudnOfRlcE i lg¥nef!, et@'l@@tqmgstiégﬂ RPAAYAPLMoleSspRAiRAWY], @laby the

har shness of the tissue, as continued
composition which may be applied to the surface of tissue paper for enhancing the softness

thereof.
BACKGROUND OF THE INVENTION

Sannary 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 touch.
Softness 1s a complex tactile impression evoked by a product when it is stroked against the skin.
The purpose of being soft 1s so that these products can be used to cleanse the skin without being
-irritating. Effectively cleansing the skin 1s a persistent personal hygiene problem for many people.
Objectionable discharges of urine, menses, and fecal matter from the perineal area or
otorhinolaryngogical mucus discharges do not always 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 towehing products are offered to aid
in the task of removing from the skin and retaiming such discharges for disposal in a sanitary
fashion. Not surprisingly, the use of these products does not approach the level of cleanliness that
can be achieved by the more thorough cleansing methods, and producers of tissue and toweling
products are constantly striving to make their products compete more favorably with thorough T

cleansing methods.



rubbing with a harsh inplenment can abrade the sensitive skin and cause
severe pain. The alternative, leaving the skin partially cleansed, is
chosen even though this often causes nmal odors to enanate and can cause
stai ni ng of undergarnments, and over tinme can cause skin irritations as

wel | . Disorders of the anus, for exanple henorrhoids, rendepskaghRoos anal
area extrenely sensitive and cause those who suffer such disorders to be
particularly frustrated by the need to <clean their anus w thout pronpting
irritation. Another notable case which pronpts frustration is the repeated
nose bl ow ng neSteRc@iiygs inidue producksder exarapit chuseRepgasd adp clyaing defofe thd skanviing and

W ping can culnminatg in 0 nose eve n.the soffest.tissues.
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devoted to f I SSUE “paper. € ave Dbeen numner ous
attenpt s t ot acinate addern zhuse staingngaff uedergarmens, gndiavir wwecadnvauss ofit maBEons s
ti ssue products. One area that has been exploited in this regard has been

to select and modi fy cellul ose fiber norphol ogi es and engi neer paper
structures to take. optingum advant var | val. I
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met hods for selecting or. upgra I ber sources to tissue and towel’l ng of
superior pr oerenedes a gk Repeatridecyeles ofi bloving and aviping pan pyimipatet appre@masesveths i n

U.S. Patent w‘llier?tﬂpso?@&1is§1§s§'¢ﬁﬁb%’qycﬂmrcmi':lz¥ed;981’ whi ch di scusses how

fibers can be 1 ncorporated to be conpliant to paper structures so that they

have maxi mum  spicbiggf, RRKRBL {l 1issibidng zawamggﬁgéuaisqwﬁéh Prorkokd UsrhfoadoRd by

these prior art exanpl'es are recogni zed _ broa they can only offer sone
linited pot &lsmning withguinerfermanes; impginng spcpfiess thatiops Beeaghe gnet affhecnsieenatdg

i mpl ement s. sAamkb @ho afeCRvoll ©reftah MRS Fhpi6Vihgise R b TRIM Rava BB Humerous
attention is the addition_ of. chem.cal softening agents $1I so referred to
herein as " @WEHIstAredusstheaeasive gitech L.e; ’é’b"[ﬂé"’g'ﬁa"f["g%éﬂ? f‘?fﬁ””é Y$Hucts. 26 March
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morphologies and engineer paper structures (o take optimum advantages of the various available
morphologics. Applicable art in this area includes: Vinson et. al. in U.S. Patent 5,228,954, issued
July 20, 1993, Vinson in U.S. Patent 5,405,499, issued April 11, 1995, Cochrane et al. in U.S.
Patent 4,874,465 issued October 17, 1989, and Hermans, et. al. in U. S. Statutory Invention
Registration H1672, published on August 5, 1997, all of which disclose methods for selecting or
upgrading fiber sources to tissue and toweling of superior properties. Applicable art is 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, they can only offer some limited potential 1o make tissues truly effective comfortable

cleaning implements.

Another area which has received a considerable amount of attention is the addition of
chemical softening agents (also referred to herein as "chemical softeners”) to tissue and toweling

products.



whi ch inproves the tactile sensation perceived by the consuner who holds a
particul ar paper product and rubs it across the skin. Although sonewhat
desirable for towel products, softness is a particularly inportant
property for facial and toilet tissues. Such tactilely perceivable softness
can be characterized by, but is not limted to, friction, fl2exidsd200g, and
snoot hness, as well as subjective descriptors, such as a feeling like

| ubricious, velvet, silk or flannel. Suitable materials include those
which inpart a | ubri ci ous feel to tissue., This includes | ar
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the art. First, taccondgathiinsaiegprizedby diarition olchrmisplepfiners o isstopaPrioydbed:
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to which it is applied., In addition, there is a | oss of Eﬁ‘per strength

acconpanyi ng®u©seBmpia, Bxsprayingiopioyhadry veh beforsibis waundigtoselhef MRETt heory, it is
wi dely believed that the additives tend to inhi gzgt he formation of fiber
to fiber hydrogdicBplaasa Flpaido fedgmen path gategonzed "8 ing. ggrica) sofgnersia e o ot
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that the a es erfer i th. the coatin e Yan ryer so that
he bond bet T RSNOED Sl 195 HeBodEg BiroR s s teRBire Quet R TPt Bty o
U. S. Patent brodBudse8Sih3the In&ﬁbl@destp@cléﬁyml&ﬁ it &tdesiredl to, rédlﬂﬂlﬂ&r freifth whEBGyould
I ncor por at edmtﬂg(v%iergm%)( ref.erence, di s?‘ oses a chem cal r;p pqt

esent in thée papér and when the ‘papermaking process particular lhe crepmg

operation, 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. Furst, the
location of the chemical softener is not controlled; it is spread as broadly through the paper
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 sheet as it 1s creped from the Yankee dryer. Again, a widely believed theory
is that the additives interfere with the coating on the Yankee dryer so that the bond between the
wet web and the dryer is weakened. Prior art such as U.S. Patent 5,487,813, issued to Vinson, et.

al., January 30, 1996, incorporated herein by reference, discloses a chemical combination to



26 March 2003 4 mitigate the before nentioned effects on strength and
adhesion to the creping cylinder; however, there still renmains a need to
i ncorporate a chemical softener into a paper web in a targeted fashion
with mniml effect on web strength and interference with the production
process. Further exenplary art related to the addition of cReMachl2003
softeners to the tissue paper web during‘ﬁts formation includes U S

Pat ent 5, 059, 282, issued to Anpul ski, et. al. on Cctober 22, 1991
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June 11. 199@“,@{1\0&&&@“&3&% fcta B kneccasung R_f BRI YakeeNPyer SREAP Juch 1 dfykd §d 1 N

the nane of Vinson, et al. on April 1, 1998 all incorporated herein by
ref erence. ThéB9¥As 626 Patent discloses a method for preparing soft

ti ssue paper by a slo . The 5,246, 545 Pat ent
d: scrosgspa Si ?1/1 I g&*‘%ﬁt"gg‘d "Eg’ﬁvi“lﬁ'\"ﬂ% af?rﬁcé%?'bﬁmf‘%éﬁ'é‘f gruntigp f’fi@‘é Pangrmakipe. o
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ti ssue web. Fi T he inson, et al. at1on discloses conpositions
that are part|°emlam|5§)75@u¢m thepapesmalang steg caplprlyia@&wmms fesiet wclades Us S Ratepeb.

Wi | e each of stvh%ﬁ, nse;iean@%ﬁﬁ.nskﬁrereﬁe&t Jﬁd\{an@@sw%ehx&h% 26 6¥9, Qbk3ed to
so-cal |l ed wet end partlcular to elimnating the

W t
degr adi ng ef f e‘%‘ﬁpé"sﬁn“t%é“ 59&5%?%% hy3: ‘ﬂ)rsoﬁi’é"é‘és S%S%é? dssyed iV praeraet il AP Jpes
providing a saqf!iené, Beh (0.9 MMRRSI dpplandnlBafial MR S09MIs N B 19aTied8h e AdmeT Vinson, et al. on

Apnl [, 1998 all incorporated heremn by reference. The 5,215,626 Patent discloses a method for
prepanng soft ussue paper by applying a polysiloxane to a dry web. The 5,246,545 Patent
discloses a similar method utihzing a heated transfer surface. The Wamer Patent discloses
methods of application including roll coating and extrusion for applying particular compositions
1o the surface of a dry tissue web. Finally, the Vinson, et al. application discloses compositions

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 2 need for providing a softening composition that has minimal efiect on
the strength properties of a tissue web. One of the most important physical properties related to
softness is generally considered by those skilled in the art to be the strength of the web.

Application of a sofiening composition generally causes a reduction in strength of a tissue web



the strength properties of a tissue web. One of the nost inportant physical
properties related to softness is generally considered by those skilled in
the art to be the strength of the web. Application of a softening
conposition generally causes a reduction in strength of a tissue web 26
March 2003 5 (Strength is the ability of the product, and k& Mambr2603t uent
webs, to maintain physical integrity and 5to resist tearing, bursting, and
shreddi ng under-use conditions). This reduction is believed to result from
a disruption of hydrogen bonds between the papermaking fjibers that are
formed as a (Feepgihys b aRikity oftheprpdgt PRy FOBRtIBER wels, fy BINAIY PRY ST Witreriyaed
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provi di ng i nproved tissue, products. Agcordl n is a contjnuing need
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t hereof. Such inmgroved products and conpositions are provided b he
present inventi ofi® §‘ﬁ?%)l'? t@ﬁd@\h“i“ﬂ"‘l“ﬁé‘c?%f)q S Hrcpe mpreL P%SW%‘W@@@M@ THE
| NVENTI ON' Therdpe®is€ Mhere 3\ads0tain6dd fociaprovabSfiitihg @positiond tHanGin tbie @pitiet idduch when
applied to tissue bs referably dried tissue web rovi de soft

Strong, absorBERPTOstoAEGRdbs BRI SHMESVIEU: e iy, gy g Srenith of
conposi ti on it proditisp ethed imporaorpdpesieshereath ef f ecti ve anount of a softening
active ingredient; a vehicle in which the softening active ingredient is

di spersed, an el Buthrioipyived priodst| and domppsitivas wrelprayided by e plesant irokentios asasisi ng

t he vi scosi tyhof b %“ﬁ)(\)virirrpod?‘sicltojsu(r)en to be less than the viscosity of a
di spersi on of "THE" S en r%g conposition in the vehicle alone; and a

bi | ayer disrupter to further r%ﬁbg)ﬁ"}ﬁ@ﬁ?&}éﬁfl‘l@ﬁ t he softening

conposition. The term "vehicle" as used hereirn neans a fluid that

conpletel y di SSOW@&ﬁéﬂﬁ%ﬁ?l&\a&cscﬁQQE%Miﬂ?g@gﬂﬁsttixﬁ‘f,ewheqraf)ﬁlljcgltU hickub _b@l;s, i's

used to enulsify a chem cal papernmaking a Ive, or a f that is used
to suspend a pesfesahly diiedotisseer Wb nreyvidedwdifts ptang, apprsbopk land pesthengally| piegsing figste as a

camer that cQBiRITAS coingoliBbA & abispbeilintcomBridiig: ai ds in the delivery of a
chem cal papermaking additive, Al references are neant to be

i nt er changeabl e a¢lfebde albiit bf @ ftenilpRctiMeSREdTnON IS the fluid containing
the chem cal papermaking additive. The term "di spersion” as used herein

a vehicle in which the softeming active ingredient is dispersed,;

an electrolyte dissolved in the vehicle, the electrolyte causing the viscosity of the
composition to be less than the viscosity of a dispersion of the softening composition in the
vehicle alone: and a bilayer disrupter to further reduce the viscosity of the softening

composition.

The term "vehicle" as used herein means a fluid that completely dissoives a chemical

papermaking additive, or a fluid that is used to emulsify a chemical papermaking additive, or a

fluid that is used to suspend a chemical papermaking additive. The vehicle may also serve as a

camer that contains a chemical additive or aids in the delivery of a chemical papermaking

additive, All references are meant to be interchangeable and not limiting. The dispersion 1s the

fluid containing the chemical papermaking additive. The term “dispersion” as used herem

includes true solutions, suspensions, and emulstons. For purposes for this invention, all terms are

‘- interchangeable and not limiting. If the vehicle is water or an aqueous solution, then, preferably,

the hot web is dried to a moisture level below its equilibrium moisture content (at standard



i ncl udes true sol utions, suspensions, and emul sions. For purposes for this
invention, all terns are interchangeable and not limting. If the vehicle
is water or an aqueous solution, then, preferably, the hot web is dried to
a noisture level belowits equilibriumnoisture content (at standard 26
March 2003 6 conditions) before being contacted with the céhiershiZ0on.
However, this process is also applicable 6to tissue paper at or near its
equi li brium noisture content as well. The anount of papermakng additive
applied to t ' I ut 0. 1% and, about
10% based onh'?ﬁaéﬁ(?‘g)tb g?%ﬁ%ﬁiﬁgg F’?f‘l‘g "gc%% %ﬁg%s?ﬁ’év\%g%ﬁ%g% SR onpar F@’gca{%ge t he
total wei ght BfssHEREPGr@Lqfnear Hyjcquilbgwa mpisbiseconnasmellul ti ng tissue paper
preferably has a_basis weight of fromabout 10 to about 80 g/nz and a
fiber density of The¥rouphofpapgrpaiing)adshtyr @pplied|tp theetisaus mtapgyds prefeaabiye betaerd
proportions h@s@RioN%adne abi Vo Bikd otlibk RSA xQﬁé?@BM§§&§:Q€§éofnlé)€gtion DrGRELLNY to
anot her aspect of. the ent_invention, there is provided a soft tissue

he pres . :
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plies of a tiwsgheoffamabout 80D about BEHIE ald Stk SRbD( LTRATHE 08 gleposi ted on
at | east one outer surface of said tissue, said chem cal softening

conposi tion conpAl serepaga, ragfstaadiprogpras bereinlar(ly &dightinlesV\br0ERisB sprailiel.
softening active ingredient conprises a quaternary amoni um conpound, an
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Wi | e t he pgecplodeajsatitobanaleydps paduet alngidsimgparti cul arly pointing out and
distinctly claimng the present invention, it is believed that the present
invention will be hetter- understood fromthe follow ng description in

conj unct i orf"HWPt T HES gaptésﬁ‘éfé’apcéxaﬁ le and with the following draw ng, in
which like reference nunbers identify identical elenents and wherein: The
figure i s achahieatsdficaing epuposidart deposurd 01 dtissrant ongr surfprealf snd eguesddi ment  of
t he process, of tth%?igrgsen L nvent.i.on of addi ng chem cal papernmaking

L ( Et : . . ! : .
additive cc?Pr‘f)“Sﬁanaos B IS U NED: " The present invention is described in

nore detail below 26 March 2003 6a

a softening active ingredicnt, wheremn said softening active ingredient comprises a

quatemary ammonium compound,
an electrolyte; and

charactenized in that said chemical softening composition further comprises a bilayer

disrupter.

BRIEF DESCRIPTION OF THE FIGURE

While the specification concludes with claims particularly pointing out and distinctly
claiming the present invention, 1t 1s believed that the present invention will be better understood
from the following description in conjunction with the appended example and with the following

drawing, 1n which like reference numbers identify 1dentical elements and wherein:

The figure is a schematic representation 1Hustrating a preferred embodiment of the process

of the present invention of adding chemucal papermaking additive compounds to a ussuc web.

The present invention 1s described in more detail below.,



DETAI LED DESCRI PTI ON OF THE | NVENTION Briefly, the present invention

provi des a conposition which may be applied to a dry tissue web or to a
sem -dry tissue web. The resulting tissue paper has enhanced tactilely
percei vabl e softness. The term"dry tissue web"” as used herein includes
both webs which arc dried to a noisture content |ess than EhMaes§@003 bri um
noi sture content thereof (overdri ed- se® bel ow) and webs which arc at a
noi sture content in equilibriumwth atnospheric noisture. A sem-dry

ti ssue paper web includes a_tissue web wth noi st ur ntent exceedi ng
its equilibrium noisture BEF%WDWS%"’BP&@%B‘B@ W%ﬁ@@rrposi tion herein
is applied to a qyy.tissue paper. web.. The seofteni conposi tion as well as
a nmethod for prog{%f]ﬁdhetpﬁcé‘c"ggﬁf) 9% PIogIges ™ 05".!?&%%8 By 55%1thf/(|?‘r‘1)ga R E]

ti ssue are al web arasarsehatly uSur peb. Jhagdsylping tssivagaplrdesn crfhaaradl tclilaly peetiyableow

| evel s of softener .additives. e.d..cationic. softe S, 4Rravi.d
significant t 1S eue @‘53 ) idﬂ'gﬁsélfcf ‘gf:t{ a\?\h"écndnﬂz'ff)cﬁ'l‘ i'"ég'd?so%% E %Cbgu“?}’f"g‘cagc g?‘:dtllosas ue
webs i n accomdemceokit iess Hen greegeiibrivon werstureorentehintyaral donerdyicd-see taley) braden
found that theg S fLene A LLYS >4 QL aRistdd LSy
paper are |ow é‘lﬁ%g‘]ﬁ‘ afrﬁg(tas?'ﬁ'e &é’gﬁgﬂpaﬂe‘rl ﬁlgbjz‘?nsahﬁﬁsgh \;\?‘e{}tlst aﬁilf :’sﬁ 3

Furt hernore, bseaper whe inshfidsenitisgge cohpuidi #iromstira somentjcygdeeding ity ecqhiblyran when
the sof teni ng,GANRGRL: N drie P tHe §ompdsiiEn RADP RSB 2GRAMRE APRWegd t O
dry tissue webs' wi t hout 26'6%?%‘%92503_'['7 r'équi ri ng&'furtaﬁlgﬁ'dry@ﬁg of the
tissue web. FurtheE, sofidnihg LompRitidR fak QRING £ RLRIGS ifdr | prRuhg tHEcoRbRE@IA and a

i nvention contains a mninal |evel of ngn-functional ingredients, the
conposi ti on h3&hed afiapplyjeg it to ipspeare alspdaseiibedt rength of a tissue web after it
has been applied. As used herein, the term"hot tissue wel" refers to a

T este webwhi oh SUPRSPSE BedE Ry dhabsesy deieects af e A
tenperat ure. Rifefers plalide 4 fighifthauiuve doftentip efféct when applict letheveb facSofaissue wvemst
about 43C., and noye preferably at |east about 65C. _Th . sture content of
2 Cissue web: MEcERaaihyE PeRer FTHED JPRYEngt BB 1R ST ol e
hum dity of thddiumesvised oTeofen itht tideneC papbhare iew cnougpltiac . tisbse pupedrehngs diigh, t he
term "overdr] Lissue web' refers tao a tissue web t LS dud s,

o1 Stur o cont SapoihE Ffieen. sbSLETR: (dichng LESHEWOR: WMy Wl labl 2 |
test conditi oseferifg OB@oavi 50pplicd| the corepobition dint e aplied to drpubissitd wiesnvithotitst ur e
content of a tissue web placed in standard testing conditions of 23C and
50%relative humdity is approximately 7% A tissue web of the present
invention can be overdried by raising it to an el evated tenperature

t hrough use of drying neans known to the art such as a Yankee dryer or
through air drying. Preferably, an overdried tissue web will have a



noi sture content of less than 7% nore preferably fromabout 0 to about 6%
and nost preferably, a noisture content of fromabout O to about 3% by
wei ght. Paper exposed to the normal environment typically has an

equi libriumnoisture content in the range of 5 to 8% When paper is dried
and creped the noisture content in the sheet is generally R reh 983 3%
After manufacturing, the paper absorbs waté&r fromthe atnosphere. In the
preferred process of the present invention, advantage is taken of the |ow

noi sture content in the aper . as it |l eaves the doctor blade as it is

emoved from ¢ T REeT HVPROT e Pt bel, ENDR PO i do N DR CERRoP TSP vebs

as such webs aimgentiefr@mants b iidimall itvel sfaios-AGEGonEIgngIERASs, thé cdnkpsiindBES Minihbe s

not involve a Yankee dryer).. I.n a preferred enbadinment, the conposition of
R s o 7S B S P

the present inV ove ti ssue web shortly after

It is separated f r:?sms%%}g:;e\(rl hE tgl?!flﬂ\%x ﬁﬂ?& ?ﬁnfé Q%f?ré 'tot a l:s%é"&%ﬁ‘@hi&(‘}s%é;@gg@{c?m

roll. Alternatively, conposition o sent 1 nvention .
applied to a stemperapry relative s ewomebmpefatyre. direferphle thatelehated: thmparasiye jof the preb Feeat

Fourdrinier cl Qmaboqu%., h B phéldniPhi ida@labdufese€r  While the web is in
contact with the Yankee dryer or other alternative drying nmeans. Finally,

the conposition cag st BneaPpt i Gshul Ve isdiedtell ite id QenfRRanird of ME Wbl 2R the
equilibriumwith its environment as is unwound froma parent roll

> t he web ,
as for exanpl e™Hrs RN frthe FREranmeh I hich dheoper tased. Astyseds freeupdpeleme
March 2003 8 TdverdiddangidtwebN Yeldrt kN tikste PP kHaCRIMEd {00 bSGHEOMBR Ass tHan its

general, includi but not limted to: conyentigonall t-pressed tissue
paper; pattern® H%Ei"? maiguge; QR abﬂﬂ‘g?rdéﬁib‘ﬁ’"‘ggmé?gﬂp# fl%/dl J@% 'ngveq’“m'd‘ty' ¢

Sanf or d- Si sSonequiliriirh SmoPfueg@Atgnt ciRdisiiie eb Iplatdd, in waciapatihe conthitics We 27 ped
such as exenpl ified.b | vucci . The tissuye .paper be of a honobgenous
or multilayer ega%:éﬁ%“tv“‘g?\%% - 10 xf'\’agcsl &% g‘a %\’ ‘ﬁ‘)'Fbogﬁﬁ‘fsprﬁﬁ'ﬁé"Vfﬁ@Pecg? g?n may
be of a singl eewldyiedby mising it-tphry clears ttempetaiuarthroldghaist ofsiryiag pegpeknowp tethearabl y
has a basis wej 0 / ity
o about 0. 60 &F YrRELURE L IRR vl ooty 2P Ul 9ellP e LR LS
about 35 g/ n2 weiskesseenterinef lessetheie 7%, tnjore pjeferablyefrenh abaut @, B0atypic¥e.0and| west |

Most pref er abl yefetab, SARSismire Yontnl 4t HRG JB& VRLBoAAUSy Wifd O/ cC and about
0.20 g/cc. Conventionally pressed tissue paper anci' met hods for maki ng such

paper are known i rrapdaexpostllio thSk6rhaPédRénnicht hpiqallE Bds il equtheiuaynotb@POQhicatig &
O ton rof or redt 6o of > M SR 3oiks i e g s epreras itbee P O R S
deposited on t gmerhidy lass rhgn 8der Sfterintanufacturiaf gha m@pkr tisohs watenfiedm thEuapsphdre. v er
I's renoved fr nge;en'gd %:st of the present invention, advantage is taken of the low 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 process

does not involve a Yankee dryer).

In a preferred embodiment, the composition of the present invention is applied to an
overdried tissue web shortly after it is separated from a drying means and before it is wound onto
a parent roll. Altemmatively, the composition of the present invention may be applied to a semi-dry
tissue web, for example while the web s 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
composition can also be applied to a dry tissue web in moisture equilibrium with its environment

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

Tissue Paper



by vacuum nechanical pressing and thermal neans. The web is dewatered by
pressing the web and by drying at el evated tenperature. The particul ar

t echni ques and typi cal equi pnent for making webs according to the process
just described are well known to those skilled in the art. In a typical
process, a |l ow consistency pulp furnish is provided in a pr2gBarch2003
headbox. The headbox has an openi ng for8delivering a thin deposit of pulp
furnish onto the Fourdnnier wire to forma wet web. The web is then
typically dewatered to a fiber cgnsistency of between about 7% _and about
45% (total web HRARSHENHREIUOR ingPrSROlsIRTERINBAPET P BEPcEhdnaiitingrhut nah imitad sy

pressing Ola&fveﬁaoem/ FeSed tikdne pyyRh ﬂaﬁcrﬁ u@dsméa @ickub QaRF SRh UL exdpyiatdBRd by
opposi ng nmechani cal ers, for exanﬁy lindrical rolls. The dewatered

web is then f'tf?f@ﬁéﬁmwéétéemawda‘mgé w&%ﬁﬂ@éﬂfsuamﬁﬁ syphesextorifed Bvn | n

the art as galvakkeade dl&éﬁerpapoprn%%rcﬁ aCidhoR@hotleah@iR ferétf conbtfictichN KRE tissde yer
by mechani cal neans such as an Pr't‘ lindrical drum pressing agai nst
the web. MR b‘P‘é“‘?dW&ﬂ“ﬁF’?‘é‘ wyfy W oA lesansTttiop My tisaPiRnal

pressing i spﬁwhmnﬁls |a%basx§ ﬂﬁwtroﬁdctb%&h%@ﬂ 10 E,wﬁﬁmuz 8]:5%‘; bifSdéfsith D bout 3
structures ICh are 10r e rerer ereinafter as conventi ona
pressed, %ﬁé/cf)ardéﬁs %’FPF%%VJF‘%?S'SS’&[’? ‘@Hé’éf’go‘é?@”ﬁ?ﬂ?‘o‘gr”éﬂ apq,thg density
conpact ed, SiilNBeablolned. 30edicci o8 16841 IMBChrefdrably, Bellmbibill dk betwednbbut 014 A iaadl
conpr essi ona{)qg{@? while the fibers are noist and are then dried while in

a conpresse gThe resul ti ng structure is strong and generally of
si ngul ar densit but n bul k, ab orPenc and.in sofﬂess. attern

Genai fad + 1 oouctimBion§ Hsien et pRte 14PN o rakiog IR PPRFL 5 KRG
field of rethaSuchpdpyr isowna‘alljoeiadujw‘:&pbsym@mdmpdﬁnm:fgaymaﬁ ofl @ Tararhinh mﬁﬁiﬁg of

relatively hi ensi. Ls alternatiyve
charact er i zeéfg h-gh's PW'@F &8¢ %ﬁef’l qemd o%'%a" ‘T‘nae#?i'é i UG %ﬁé f&?‘é%Z%
March 2003 dépositcden mttbmed\gywweitex rcedcd ® aas wieh viedatt, Wﬂgllmﬂlovca'lﬁ@ndhﬂﬁfbﬁ i ed

zones may be discrete ed
i nt er connecg e 'H“&'X'? 'I’"’“: patr?‘f T s s \?\#’ ? P\W’E % Cga‘ﬁ" gy Brefsl'(“gf %V&F’
Pref erred paslbgdasngf mrelevaded ngnq:ceamrer’l’hednnsulﬁn echniqusss ara wﬁuba; eghipmentsfor osed

u S. P t 01 '
1067 U & Fakian et Seokin oGSy BN B U aSe oY e | o
Pat ent 4 191 WG] prosesscal lq“ocqmlsmycmlmfunﬁ%i@ praxived i 8. presfazainbcadhod 3 Th859,
I ssued O ORez} %E ¥n %{an&? Zicll\renl?g adfhﬁ\cdc et o Fpu(?J fuﬁ%rbng)f eér/]\‘éul ftnm (ﬁ wire to

Incorporate reirn erence. era attern webs
preferably ﬁmaaveédfcwxe e'p'wuﬂnqnmgma"paqwmm mtjbcrfcensmesw o hetac«frmbavmﬁ(ous

form ng W rgnatoll 2% HolaPWEE WeigheBasidy E)Evatcﬁhnt AERAinYBhd eReradtdd b %Pess:
j uxtaposing the web against an arra supports as it is trans erre om
the form ngogﬁr:ft@n{ whegein-the web is subjected to prcssure developed by opposing mechanical mcmbcrs

for example, cylindrical rolls. The dewatered web is then further pressed and dried by a stream
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.
Multiple Yankee dryer drums may be employed, whereby additional pressing is optionally
incurred between the drums. The tissue paper structures which are formed are referred to
hereinafter 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 fibers are moist and are then dried while in a compressed state. The resulting structure is

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
refatively low fiber density and an array of densified zones of relatively high fiber density. The

high-bulk field is alternatively charactenized as a field of pillow regions. The densified zones are



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 the wet web. The renainder of the web
not conpressed during this operation is referred to as the 26 March2bds fi el d.
This high-bulk field can be further dedergsified by application of fluid
pressure, such as with a vacuumtype device or a bl owthrough dryer, or by
mechani cal |y pressing the web against the array of supports. The web is
dewat er ed, anletnaptqlm&mcymm eklersgions The densidiedrzameemasiy dissretaly spaced within
substanti al | the B infh KGR 657 bOReRbncBEa Mt & phixghy! wum'tﬁc  high- Bl FGEAD! Y

acconpl i shed ressure, such cuum t devi ce or
bl ow-t hr oughPGfoy@i promssqal foe making: IPgrtasy dﬂrﬁf&da&*ﬁswawlgﬁ pe e%ssﬂomg mhi Sydlgtent

agai nst an ah 5W749flss§w)p)c§ah§>rd\’\ﬂ§ rS%E(ﬂ) &rhfanbdrglal bl@k‘k lj S qiagsnl! §9ﬁq;25 1ssucd to )

conpressed The” operatlons of ematerln t1onal g formation

of the densi fwergon Auguss1Grd§7%pend Htseﬁ?‘eﬁ'é‘d%ﬁo%afswdaqolf’y Mmﬂe rkﬁse-da'@dmeduce

the total nuphgn 4937430 06K8PbRE ISEDT0, PR AL BBHosurc' 0P SRH YERhich B thQFIRkdON Of
the densified zones, dewatering, and optional predrying, the web'is dried

to conpletloh“ﬂbe$@Faﬁiy still avoiding nechanical pressing. Preferably,
from about 8%to about 65% of the tissue paper surface conprises densified
knuckl es, the kritiérices Papedensifisd wepsiare pEeferably praparod by depopiige o papermakings

125% of the dpps dnYa fofantiktas Finging e ksuéli & deouTm'ﬁuétvfliéQB $érfh szEfWi'ébsdnﬂghcﬁn
array of supports is preferabl an |npr|nt|n? carrjier fabric having

patterned di glﬁ!ﬂa%@ﬁﬂmweefawmmr@g AfFRPANLFCF it teansferredifeomythe Sgrmite "é‘[?ﬁﬁér ts

which facil ihehuR Johusna‘ufgrﬁat b n@ffo.t hiethétedgind. I T web R reddOspamBthe Gdyl n Of
pressure. The pattern of knuc es constltutes t he arra% of supports

previ ously r#PR¥eHferely resuiyps it ideRyifted r sones 1 sy wels abthe Togptigny §§‘§EPPT“FP"WJ S.
Eaz en% 333332-10718:%%&@16&&: bng&n:%&r@ EbBtd/JeSI ﬁﬁ?iﬂra?rbf-}w d3the wkD@éb. TheS.

at en sued to Sal vu r. et a
bat ot 3. 0o raeier of B P piy SAPRFEeS Giring e ot rotign ierlmed 1 o etk feid
3,573, 164, i Thislagh-bilk ReldeabBd [Yrthe tdeddnsifi@byMagplibatid) of 18Ad presdureSsucBs Mith @ah
2003 10 Pat e 2
Pat ent 4, 239, "8%‘!{“ w?sgﬂ'lgﬁgf 5 bﬁ’tj‘g{({lﬁgh d.@@“?ﬁgyeﬁ,ﬁ h%;gag't; P_’L°§§'# thgf%ﬁglﬁg"gﬁég'at ent
4,528, 239 i srsayed sumoorTsr leb aveb mwte;zdgandlmna"ytm@ndd gu lsurb L mangkr gagshtoof
Wh' chis i nC?ubQ? ti vo: %gub@ss% ofﬂx sg%rb%ﬁ( fuﬁ)& %ErlgPljc%mblgqgﬁswilmcﬁ lﬂy 'ﬂﬁldf irst

formed into a oram nou
Fourdri ni er wcsserc Tdrcb aselith o dewarh eypd davick toramra#émuefd drygr,aer ihqymately ibsig

fabric. . The heRhaR, oRBnght G60 LGy aParyNrthalohy GRS figh A Reftal A nous

supportlng carrler SO opera es a rint I Ng
formed, the cempresed The aperations of devaieiingpersiops! afmdyym& andr fnmmarign pf é\qrﬁeeseﬁed

zones may be integrated or partially integrated to reduce the total number of processing steps
performed. Subsequent to formation of the densified zones, de;vatcn'ng, and optional predrying,
the web is dnied to completion, preferably still avoiding mechanical pressing. Preferably, from
»  about 8% 1o about 65% of the tissue paper surface comprises densified knuckles, the knuckles
preferably having a relative density of at least 125% of the density of the high-bulk field.

The structure comprising an array of supports is preferably an imprinting carrier fabric
having a patterned displacement of knuckles which operate as the array of supports which
facilitate the formation of the densified zones upon application of pressure. The pattern of
knuckles constitutes the array of supports previously referred to. Imprinting carrier fabrics are
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 Salvucci, Jr. et al. on May 21, 1974, U.S. Patent 3,974,025, 1ssued to Ayers
on August 10, 1976, U.S. Patent 3,573,164, issued to Friedberg, et al. on March 30, 1971, US.



to a selected fiber consistency of between about 40% and about 80%
Dewatering is preferably perfornmed with suction boxes or other vacuum
devices or with bl owthrough dryers. The knuckle inprint of the inprinting
fabric is inpressed in the web as di scussed above, prior to drying the web
to conpletion. One nethod for acconplishing this is through2&MarahQ08 on of
mechani cal pressure. This can be done, f@r exanple, by pressing a nip rol
whi ch supports the inprinting fabric against the face of a drying drum
such as a Yankee dryer, wherein the web is d|s osed between the nip rol

and drying (?P'G‘Fh3ﬂ3§66 isrued do Aapnpus o October 31s 19651 Yl Relsat A0 Qﬁﬁe’sﬁ‘ﬁﬂr‘f’ nting

fabric pri 0"1‘r&kﬁarP&ﬂBéc%hb&ﬂé°f98@réﬁH'wS Mtcﬂpﬁbjs%§ ':Bﬂcd% TrdkHlorPSuB5$ Ubgs, Wi t h
a vacuum devi ce such a suction box, or wt bl owt hrough dryer. Fluid

pressur e rrayhcts’esc@ptmp@'echqfwmuwcqwamdsmmbyrsfma%suf.ed zones during
initial dewateri n?ﬂ_ﬂ separ ate, subsequent grocess sta?
conbi nati on t heP® blmﬁeéwa'wé’mst formpd 19t wetriveh ams forgraipous ‘g’é'li‘é CH&EeF“Ch

structures asgreaasdiérRart, The WetSs dR@aE and Iralstehred ad HipHRGhg ffbrid ORRMImIsh
Sal vucci, Jr. and Peter N, Yiannos on I\/ay 21, 1974, and U S. . Patent

4,208, 459, e alemately be bl denssiad.an a faapinous fuppoiiRgfamss Mhich algo ppegticsag

Schutte on 3y Enprindifg fa&%@ncbfbhhedomcw Wéb RIdewitetEdnR OprefeRBly NBérfiblfy ;h}ydmd
reference. In general, unconpacted, non pattern-densified tissue ‘gm

structures & %sis?c&aaﬁbéﬂcoayste&wé beterg aamﬁé‘aéwam’%@ 89 r yveatrripg, ispre
f oram nous herfdrinBdwith ERtiSHER e obheF ALK ¢ ﬂd%def or%&%ld“ﬂthf@m@crme akiakle
draining the web and . renpving additional tho nmechanj c
conpr essi on 'Rt ef f‘ﬁé‘“%‘“ﬁé@"&‘?‘f“ﬂ@?“ﬁ&h%é’f‘ ﬁ?: SC“EPF ‘f""f PHEL t°8dta3”}"g % d
creping the wwbo c¥iépietioni @né @iEee dorf dcammplisRing\etis bmw.&ewtmmwgmamd
thermal dry Bsg resg t.ing_struc P&fgre IS .a so IF th Weak hi gh-.bul k. sheet
of rel ati veIpV su [5Fae Pedoner fE£53m Hﬁlpﬁ’ds'%f §1p|"8 wiieh spRECEY 56 'OPATBE i ed
to portions fabhc afansvaie mcrcl dfra drsang m&gw&g as Th&nl&efgben mmgrcmwweﬁ isidisposed t ge
present invention can to. u ed ti S r.. Uncrepe
tissue papegﬂ‘”&"’t tf Wé@l PrfMlsg é?feé?’g\ﬁ’f eyl e H%ﬁféﬁ“ CARPRUIOG o
conpr essi velfabrid priedo cm;ﬂ&noa roea@rngby gppbgm.bh bOfiGdpressire ditl i n@uurRés.udetsaﬂtas
through air dried,web éabwe’ Oﬁgn de i f.i ed such .t hat rell%ii vel y
t

hi gh densi t;‘?%ﬁ"@"&?’%ﬁé i g i v TEY e 2B & “CQ(‘)'B%‘“S

I ncl udi ng paf dewsificdezvnesf dt&d\gtmmsludma#mngl n zmmteoﬁuhseiuattlw@hgs jugghodensity
are conti nuQuUsy; Qm'ihercofh' gh bulk field is discrete. To produce uncreped
ti ssue paper We n erbryonic web is transferred fromthe foram nous

) 8[)[)”0?? carr! ?;PHMam GBn iphetchiddn@icl ridsBe Bape! QMEHred RN REbribll BNUKS! PREnt
3,812,000 issued to Joseph L. Salvucci, Jr. and Peter N. Yiannos on May 21, 1974, and U.S.
Patent 4,208,459, issued to Henry E. Becker, Albert L. McConnell, and Richard Schutte on Jun.
17, 1980, both of which are incorporated herein by reference. In general, uncompacted, non
pattern-densified tissue paper structures are prepared by depositing a papermaking fumish ona
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
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 preferably applied to portions of the web prior to

creping.

The softening composition of the present invention can also be applicd to uncrcped tissue
paper. Uncrepcd tissue paper, a term as used herein, refers to tissue paper wh:ch 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,



fabric carrier. The web is then transferred to a drying fabric upon which
it isdriedto a final dryness. Such webs can offer sone advantages in
surface snoot hness conpared to creped paper webs. The techniques to
produce uncreped tissue in this manner are taught in the prior art. For
exanple, Wendt, et. al. in European Patent Application 0 67 @ar2h2003

publ i shed Cctober 18, 1995 and incorporatjed herein by reference, teach a
met hod of maki ng soft tissue products without creping. In another case,
Hyl and, et. al. in European Patent Application 0 617 164 A, published
Sept enber 28 jncli@dg petrech deng Gedyissuztwdrelnegoadsiof Ipjatively bigle density arecootinugusasd thsd  of

maki ng snoot . I ugh air dried-sheets. Finally, Farrington, et.
al. in US. B‘ﬂ' Fﬁglgzg%&ggcg publ i shed August 12, 1997, the disclosure of

whi ch is incor p%@%ﬁﬂ waedoy.sgu@fp%&n&a,s Qﬁ%ﬁﬁﬂﬁ&ﬁé wtcbas UBRsiQfed RorlMRENI NE
to make soft throu air rled tissues wthout the use of a Yankee. Furnish
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be utilized dmdecsarSuch wslérfeveelffqréorb@awwﬂ% ing SHEf“§ SHpuhnsss qoppared Wvesred BARer
Synthetic fiQgss, such as rayon, polyethylene and pol ypropyl ene fibers,

may al so be utilized in conbination with natural cellulosic fibers. One

exenpl ary pol yetfyl :edm,qﬁésbebromeqmcrerpea :na,eu& it r@eleri s¥e BULHD AXthe p.valahamre
fromHercules, Inc, (Wlmn 563 %gp@s maﬁgde
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Elh ssue s][leet Seﬁl&dﬁl r tz@]ganmezi Elgmncd?bﬂrﬂ&hd&élh\@gcff:rléﬁhaf]dtcmtzhmdﬁéﬂ stufdkengt sirRBMH
ereinafter, also referre as _"hardwood") and.conifero trees ..
(her ei naf t er Un°KIPES troueh Ay éﬂc‘{ sg“é% F”‘é@’f' \9\5‘83"‘%’ chay "blg'guéﬁtq“f gg .'”%P'Zbd‘smd
appl i cabl e t auglRe1 D1 EHFEME dlMltSWlelbflvﬁiah &hﬁ:ofﬂoh&ﬂ&erdﬂrbbvﬁderfcé @escries yhe lusdb f

paper, which may .cont a f the ries as well as
ot her non-fi BFEUY "cr'rﬁf“é{‘cs"fi @cﬁ" (?'Sflfcsw"%uptc"séhes?%g‘s ‘used to

facilitate fhe. er gi nal papermaki ng. 26 March 2003 12 Optional Chemni cal
Additives O terials can be added to the aqueous papernmaki ng furnish

or the enbrygpjc weh b o

The papermaking fibers utilized for the present invention will normally nclude fibers

derived from wood pulp. Other cellulosic fibrous pulp fibers, such as cotton linters, bagasse, ctc.,
can be utilized and are intended to be within the scope of this invenuion. Synthetic fibers, such as
rayon, polyethylene and polypropylene fibers, may also be utilized in combination with natural
cellulosic fibers. One exemplary polyethylene fiber which may be utilized is Pulpex®, available
from Hercules, Inc. (Wilmington, DE).

Applicable wood pulps include chemical pulips, such as Kraft, sulfite, and sulfate puips, as
well as mechanical pulps including, for example, groundwood, thermomechanical pulp and
chemically modified thermomechanical pulp. Chemical pulps, however, are preferred since they
impart a superior tactile sense of softness to tissue sheets made therefrom. Pulps denived from
both deciduous trees (hereinafter, also referred to as "hardwood") and coniferous trees
(hereinafter, also referred to as "softwood") may be utilized. Also applicable to the pr;:scnt
invention are fibers derived from recycled papér,twhich 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.



i npart other desirable characteristics to the product or inprove the

paper maki ng process so long as they are conpatible with the chem stry of
the softening conmposition and do not significantly and adversely affect

t he softness or strength character of the present invention. The follow ng
materials are expressly included, but their inclusion is noZ6W4gfcB28@Bto be
all-inclusive. G her materials can be itdcluded as well so long as they do
not interfere or counteract the advantages of the present invention. It is
common to add a cationic pharge bi asi ng species to the papermnmaki ng process
to control Opypaa LY of the aqueous papernaklng furnish as it is
delivered to the, paper.naki These er are u ed because
most of the sol XS NRHETRAFHY aﬁa?fs S R S ST 4F 6 STODREE Sb iyt he
sur L aces 0}‘ ilncpeh buﬁﬂ&blt‘abfclcbﬁﬁcﬁeﬁﬁm té tha prodad dr fipsdve mrleage:lmamné plotess so 1o@ne|
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i nventi on. dsﬂomyrmmﬂmlaxmw l@t melagdn weighthasoniegynthetivepoymerypreftrap bavingal s:
|nclud|ngp i de- l.Qro y tyr - byt adj ene
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cationic wet stre resins, “such qpe yam de-epi chl orohydrin resins.
Sui t abl e t ygwivalspts s(r@homcegirqssnmréﬂmwB ey dn exsrplarpgpaisrplds Qyrrodl 4623,

i ssued on Qub@Resr &4 |jl“,9 62StaRfdeh, 8T e U €Y sudhSSdi@ il 1sQ8 exdipé @V ifdwed Jithin M7 3,

both to Keim the disclosure of both being hereby incorporated by
ref erence. RABICoB! thapressnioegationy 3

The use of high surface area, high amonic charge microparticles for the purposes of
improving formation, drainage, strength, and retention is taught in the art. See, for example, U. S.
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

incorporation of such matenals is expressly included within the scope of the present invention.

If permanent wet strength is desired, the group of chemicals: including polyamide-
epichlorohydrin, polyacrylamides, styrene-butadiene lattices; insolubilized polyvinyl alcohol;
urea-formaldehyde; polyethyleneimine; chitosan polymers and mixtures thereof can be added to
the papermaking fumish or to the embryonic web. Preferred resins are cationic wet strength
resins, such as-pelyamide-epichlorohydrin resins. Suitable types of such resins are described in
U.S. Patents 3,700,623, 1ssued on October 24, 1972, and 3,772,076, issued on November 13,
1973, both to Keim, the disclosure of both being hereby incorporated by reference. One



commerci al source of useful polyam de-epichlorohydrin resins is Hercules,
Inc. of WImngton, Delaware, which markets such resin under the mark
Kynene 557H(r). Many paper products nust have linmted strength when wet
because of the need to dispose of themthrough toilets into septic or
sewer systens. If wet strength is inparted to these product2§Mafchgood ve wet
strength, characterized by a decay of parf3 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 dial de hyde:oﬁﬁrﬂfcﬁhsoﬂfcc of ieful lpelsim\ae-w'ndlﬂbrcmbmrrydﬁ if Hekttiles) 2| off Wilmixigedn, as
Co- Bond 1000( offe onal rc d al Conpany of
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pref er abl y have nore car
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i ncl udi ng al kyl gl'ycoside esters such as Cro
avai | abl e fr ossuadr @dienuarnd, 199 NenBivdakist, Npe) disclosiey lof) Whish 3§ theorperhied dergin by
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1977; and al kyl pol'yet hoxyl ated esters suc

from d yco Ceedrcal s, Inc. (Greenwich, CT) and | GEPAL RC- 52041 avail abl e
from Rhone Poul enc Corporation (Cranbury, NJ). Alternatively, cationic

sof tener active [fsahaaesdabrosengyrihnegdednsuifpciantsgpayde yied (et the Uesuipaperomeds &hd/ or

poly) and/or gr@eehGrlehliAl Thlebdl lof GIrRMRR, i€ 8fd IS er ly GIMARGE0.0P% % BERREY -
Wil e the essence of the present invention is t presence of a softening
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as a part of t e pa in ess._For exampl e, tenin
ent o Ty b RRPE e RS e e it B YoP B E Sy Gt FIRIR S TSt o
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sul fate, di (leyaroegbashédl®7al dravelldipobthylylasdesers swich a6 Regoshctie 20@ML Jvailable
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di ester
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 greatly

enhance absorbency.

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 papermaking process. For example, chemical
softening agents may be included by wet end addition. Preferred chemical softening agents
comprise quaternary ammonium compounds including, but not limited to, the well-known
dialkyldimethylammonium salts (e.g., ditallowdimethylammonium chloride,
ditallowdimethylammonium methyl sulfate, di(hydrogenated tallow)dimethyl ammonium
chloride, etc.). Particularly preferred variants of these softening agents include mono or diester

variations of the befare mentioned dialkyldimethylammonium salts and ester quatemnanies made



vari ations of the before nmentioned dial kyl di net hyl ammoni um salts and ester
quaternaries nmade 26 March 2003 14 fromthe reaction of fatty acid and

ei ther methyl diethanol am ne and/or triethanol am ne, followed by

qgquat erni zation with nmethyl chloride.or, dinmethyl sulfate. Another class of
paper maki ng- added chemi cal softening ageni conprise the wetdMagogpO3
organo-reactive pol ydi net hyl sil oxane ingtedients, including the nost
preferred am no functional polydinmethyl siloxane. Filler materials may

al so be incor g&gﬁ&@%& Optt Ry hdid® SHE eitRP FlefbyPlieinhiol BRGS0l BYBRA Qfhine, U- S.
Patent 5,611,890, 1ssued to Vinson et al. on March 18, 1997, and,

i ncor por at ed Hellowedhbympaterpizstsp avith methylchlogdecas.dimathybsplfatessue paper product s
that are acceptable as substrates for the present. invention. The_ above
listings of opti offftheg flastiof aaperppling pdied chemiqaf, sltqpfng 24eats 5aMPRSF &1c\Hsk@MSt ar y
in nature, anggaRd@achi® polRaitihy! GlokdnBingretibfs, cniatig e rhd3Eprefiv@nimimTunctional
Sof t eni ng CorrpOfi_ti RQ I n general, the softening conposition of the present
i nvention cor‘rﬁ‘r"yg' ! s‘dﬂ"é‘%ersi on of a softening active ingredient in a
vehi cl e. When appl.ed to tissu aper _as_described herej such
conpositions are é*l?ré‘&%cl"\i}é i assgg’f é"r??rﬁ(g)g&te%é"% thglﬁsém 5‘?)"(5%&%%'?55?%'5“9‘,'0% he
sof t eni ng conyibSiPatenir$, 31,890, ssuegne ¥owdn 4t plentMach Had99 apie mcorpsaté¢dehapin by
ngredient's, Theele ol e RRE Blolildd a R tocer R dsCRIAL HDRE BRkertn 2
comerci al scale. For exarrpcl e, ITe"certarn volatile organic solvents may
readi | y di ssoliswentiongh concentrations of effective softening materials, such
solvents are not desired because of the increased process safety and

envi ronment al  bur BesrebpygOEings oA RN chepiead @dditiyes dyipisndsd|to dn rsrelyTHemalgl |iHwi ng
di scusses eachu@fe, klGe ORI irsit B sdopeoraRfih@Ridhg composition of the
present invention, the properties of the conposition, nmethods of producing
the conpositiRhReninpdmp®itlapds of appl yi ng the conposition. Conponents
Softeni ng Active Ingredi ents Quaternary conpounds having the formula: (R I
)4-m - N - [ R2] m i gewdadIthd dofterfiigSdoimpabition o€ the fpreint invertiofCtentpbisalakdyspersipm uifa

hydr oxyal kyl %&%E‘g acrmdr ocar byl or

¢ ingredient’n a vehiacl'.I tc!\ tag;}h%gi to tissue paper as described herein, such

compositions are effective in softening the tissue paper. Preferably, the softening composition of
the present invenuion has properties (e.g., ingredients, rheology, pH, eic.) permitting easy
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
by such solvents. The following discusses cach of the components of the softenring composition
of the present invention, the properies of the composition, methods of producing the

composition, and methods of applying the composition.

Components

Softening Active Ingredients

Quatemary compounds having the formula:
+ -
R)4-m-N -[R2]n X
wherein:
mislto3l;

each R} is a C|-Cg alkyl group, hydroxyalkyl group, hydrocarbyl or substituted
hydrocarby! group, alkoxylated group, benzyl group, or mixtures thereof;



hydr ocar byl group, al koxyl ated group, benzyl group, or m xtures thereof; 26
March 2003 15 each R2 is a C 14-C22 al kyl group, hydroxyal kyl group,

hydr ocar byl or substituted hydrocarbyl group, al koxylated group, benzyl
group, or mxtures thereof; and X- is any softener-conpatible anion are
suitable for use in the present invention. Preferably, each2RMarch 2008hyl
and X- is chloride or nethyl sulfate. Prgferably, each R2 is Cl16-Cl8 al kyl
or al kenyl, nost preferably each R2 is straight-chain C18 al kyl or

al kenyl . Optionally, the R2 substituent can be derived fromvegetable oil
sources. Sever al eichipRs i0h Q& y et agvdup, diydrexyatkylg groum| hydecarbgng! substituted

Synt hosi e the qRarapdl o, SERyRMI BEWERERRHE AR A AL IR MR,  Ves (e g

made fromi SOSteaﬁF(fSngg’lﬁg'?“'@J aﬁél§£’m fective. Such structures include the
y

wel | - known di al k ntumsalts (e.g., ditallowdinethylamoni um
chloride, di 5&' sb&%'r&easbyd tﬂm&humeaﬁsmﬂefém; %Laﬁ R | id h{emynda’negmazmde or
tal | ow) di met hyl anmoni um chl oride, etc.), are net groups,
are tal | ow gmsthsuiface,Breigiably, cagh o ds Si6-$as m"%d Pb#kcnahmoxc PFF@méiIYI el B2 ibr
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Fat Products, 1 6n, John Sons (New York 1964), tall ow
is a natural b swmﬁpveﬁgm@m%g%!ﬁ% (fas v‘d‘r"F Eu mﬁwwr eFAlspE

6.13 in the a&a\sﬁsoué@gurlddy%adsrtsfsﬁfu%e@meqw@ﬂarpymmﬁmcamh&ﬁb%cﬂch@ﬁam

typically 78%or nore of 'the fatty acids of tallow contain 16 or 18 carbon
atons. Typi casives (CHal"?dccﬁ""t‘Pfé‘caffcéﬂd?/a’aé'isﬂgffﬁﬁ"é’sent intalloware
unsat ur at ed, prlrrarll in the form of oelc ag Synthetic as well as

natural "tal | owsSuch aP‘F“CW"’LShl"Pf'"(dﬁe “s"co‘ﬁ@ -Hovpn W@%’éﬁ‘i‘yl‘f’ﬂv‘t‘—!’t‘ﬂ"ﬁ of@ls| ((egs

alhso known _thaaulod&miem?mﬁmugonclm:aﬁddor Odjalﬁllox&‘dhﬂd’luﬁsﬁngﬁdn?ﬁd C hReWI rgemﬁtes 4
the saturatiqn | eve t he dit ow can be tailore rom non hydrogenat e
(soft) to togtﬁ'wd(“ﬁ%{ﬁ"g éﬁ“PV)dHEFH} HEmaiwg ch ‘gF‘ de; Sirp 1BEYD FyAde Bﬁ@ﬁgﬁfé‘ﬂ’sg“
(hard). Al afe do@¢RupST Girying Rvasssaatation) ahEX ek ShisHdedF MetBRHIGIS| Yy meant to
be included within the scope of the present invention. Particularly
preferred vari anisdi@lisstdiaSevempEd. ernBﬂg:y'aMdhstﬁalimlgarneﬂhtemcﬁc@,rmwrmtuoa,rjehn

const e, RSB0 R 41y el D55, FSBAAT B SR U
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78% or more of the fatty acids of tallow contain 16 or 18 carbon atoms. Typically, half of the

fatty acids present in tallow are unsaturated, primanly in the form of oleic acid. Synthetic as well

as natwural “tallows™ fall within the scope of the present invention. It is also known that depending

upon the product characteristic requirements, the saturation level of the ditallow can be tailored

from non hydrogenated (soft) to touch (partially hydrogenated) or completely hydrogenated

(hard). All 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

to be mono or diester vanations of these quaternary ammonium compounds having the formula:
+
(R1)4-m-N -[(CHz)p-Y -R3]p X
wherein
Y is -O-(0)C-, or -C(0)-O-, or -NH-C(O)-, or -C(O)-NH-;
mis | to3;

nis0t4;



ni s o4; 26 March 2003 16 each Rl is a Cl1-C6 al kyl group, hydroxyal kyl
group, hydrocarbyl or substituted hydro- carbyl group, al koxylated 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 ated group, benzyl group, or mixtures thereof; and X2% Magphy2003

soft ener-conpati bl e anion. Preferably, Y= -0 (O C, or -C(O-0; n¥2; and
n=2. Each Rl substituent is preferably a CI- C3, al kyl group, wth nethyl

bei ng nost preferred.. Preferab each R3.is C 13 -Cl7 al ky] and/or.

o kemyl v e Pk Bt 18 91 Bops RastexreT rovey Svérseabylon YRt 9

al kenyl , C15- Cldartai rphp, alkongditedpi@ipcicabll groap,oh mRBuresshaeaf,ai ght - chai n C17
al kyl . Optionally, the R3 substituent can be derived from vegetable oil
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unsat urate rimari LN ) m.of oleic acid. Synthetic as we as
natural "t dIFFSSUdRveRUY ¥‘ﬁi°ﬁ‘?fyt}?t'ﬁgﬁq§‘88f¥emﬁgyl s'flﬁg' present invention. It is

al so known that. dependi nq uppn t roduct characteristic require ts,
Che degr ee of - SHPGCTBIPR P SHENRPrb e EATL BN lerr i e

hydr ogenat etfuctures named above and suitable for use in the present invention include the well-known

diester dialkyl dimethyl ammonium salts such as diester ditallow dimethyl ammonium chlonde,
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 thercof. Diester ditaliow
dimethyl ammonium chloride and diester di(hydrogenated)tallow dimethyl ammonium chloride
are particularly preferred. These particular matenals are available commercially from Witco
Chemical Company Inc. of Dublin, OH under the tradename ADOGEN SDMC.

As mentioned above, typically, half of the fatty acids present in tallow are unsaturated,
primarily in the form of oleic acid. Synthetic as well as natural “tallows” fall within the scope of
the present invention. It is also known that depending upon the product characteristic
requircments, the degree of saturation for such tallows can be tailored from non hydrogenated
(soft), to partially hydrogcn;tc'd (touch), or completely hydrogenated (hard). All of above-
described saturation levels of are expressly meant to be included within the scope of the present

invention.



(soft), to partially hydrogenated (touch), or conpletely hydrogenated
(hard). Al of above- described saturation |evels of are expressly neant to
be included within the scope of the present invention. 26 March 2003 17
It will be understood that substituents RL, R2 and R3 may optionally be
substituted with various groups such as al koxyl, hydroxyl ,26Marcha0otse
branched. As nentioned above, preferablyi7each Rl is nethyl or
hydroxyethyl . Preferably, each R2 is Cl2 - Cl8 alkyl and/or alkenyl, nost
preferably each R2 is straight-chain C16 - C18 al kyl and/ or al kenyl, nost
pref erably each ItR@illibs understopd dhat settstuentCRe. Ral d0dIR3onay0pkiensily be F\Ibe‘fte‘Fémtb R3
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i ngredi ents. sn‘mﬁ@scémm(horal%gt éB‘F‘é’ t BrefemphlyaRy 15561 3en{el 3 iabkyle and/og lkenl.emess ef ul

in the presep?éfcralbt?‘k%ﬂ& st %EI’C,EYFL@& Mky! 2htdreddleRyl PR ERHRAKY iPEHIGHAE B
conpounds for use in the present invention are described’in U S Patent

5,543, 067, imeshydenlipts. Forthgrmane thy estepfingtippalaquatgmary ergmeniggn @mmatdéﬁtn opgorslig 595

| ssued t0 TichiAkp b bl 10%APurd Wl el deaubal & 5, 510, 000, i ssued
to Phan et al. on April 23, Patent 5,415,737, issued to Phan et

al., on May 16, 1995; and Eumpzeam* d?@ngaoﬂ)ﬁm;_)g@@mmﬁbb 0 688 901 A2,
assigned to Kinberly-C ark Corporation, published Decenber 12, 1995; the

di scl osure af nﬁaﬁthgeﬁnemﬂm&cnﬁmmwmtmeshx E@d’n&ﬂdﬁﬁcbs}’anﬂ@fc&fs&ﬁlﬁﬁthc PPresdwat
variations qf the ester-functional quaternary anmmoni um conpounds can al so
be used, an¥BY® neant to fall within the scope of the present i nventi on.

Th d th
(G0 (Orey - N CRBRCKoepiabl e ) g sSpieandd o i e BRI cach
Rl is a Cl -areCiatrbpd irobl. Shydemmmjoyt ispualip, PhEchtlai &l Augadl 6, llﬁyﬁrtb&.alfahsyt

: [ tabl e apjc
OLOUP, (111 Sbef 80 rlin ) ALt AL W05 A5 DB, AL Pty
al kyl and/ orongipkié 3 (1 996rbist. PpIFlﬁfSQ‘rl_é.W'/y 1ssecddMPIRE cf &., an May ghtl19thandEwkd - C
17 alkyl an%g;,, ihhﬁgl}gn’ N(;’”“i 6?8 I90! SAZ?‘ aggérpy Ito Kimberly-Clark Corporation, published

December 12, 1995; the disclosure of each of which is incorporated herein by reference.

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:

(Rp)2 (Ry)2 0
II I l I
Ry -C-0-(CHp)y-Nt. (CH;;)n -N*(CHy); -O-C-Rj 2X
In the structure named above each Ry is a C - Cgalkyl or hydroxyalkyl group, Ry is C11-Cp;
hydrocarbyl group, n is 2 to 4 and X~ is a suitable anion, such as an halide (e.g., chloride or
bromide) or methyl sulfate. Preferably, each R3 is Cy3-Cy7 alkyl and/or alkenyl, most preferably

each Rj is straight-chain C) 5 - C} 7 alkyl and/or alkenyl, and R} is a methyl.

Parenthetically, while not wishing to be bound by theory, it is believed that the ester
moiety(ies) of the aforementioned quaternary compounds provides a measure of biodegradability
to such compounds. Importantly, the ester-functional quatemary ammonium compounds used
herein biodegrade more rapidly than do conventional dialkyl dimethyl ammonium chemical

softeners.



Parent hetically, while not wshing to be bound by theory, it is believed
that the ester noiety(ies) of the aforenentioned quaternary conpounds
provi des a neasure of biodegradability to such compounds. Inportantly, the
ester-functional quaternary amoni um conpounds used herein biodegrade nore
rapi dly than do conventional dialkyl dimethyl amoni um chenP@Mrrch2803 eners.
26 March 2003 18 The use of quaternary a nium i ngredi ents as descri bed
herein above is nost effectively acconplished if the quaternary anmoni um
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“vehicle" is used to dilute the active ingredients of t n’t)osmlons
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conponent s may 8 persed throughout the vehicle (dispersion or
emul si on). Thé"V# efQﬁwﬁﬁ%uspenS|on or enulsion is typically the

conti nuous th§% }hereof That is, other conponents of the dispersion or
enul sion are drsper sed on a nolecular level or as discrete particles

throughout the veliGk& nfd 5 pumfzse'ssusoé { RfacPhEIERE ighdiRALi iMne QPoRiPOSE
that the vehicle serves 1s to he —concentration of softeni ng active

i ngredi ents sd'escrbed *scmt*hfor'n'gs é’Gldémf'@(’W)}h%E“%f“f PYPE 1Ay vehisls maycBTTOINT SR | y
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applying the vehicle (dispersion or emulsion). The vehicle of a suspension or emulsion is typically the
continuous phase thereol. That is, other components of the dispersion or emulsion are dispersed

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

For purposes of the present wvention, one purpose that the vehicle serves is to dilute the
concentration of softening active ingredients so that such ingredients may be efficiently and
cconomically applied to a tissue web. For example, as is discussed below, one way of applying
such active ingredients is to spray them onto a roll which then transfers the active ingredients to a
moving web of tissue. Typically, only very low levels (. g. on the order of 2% by weight of the
associated tissue) of softening active ingredients are required to effectively improve the tactile
sense of softmess 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.

Another purpose of the vehicle 1s to deliver the active softening composition in a form in

which it is less prone to be mobile with regard to the tissue structure. Specifically, it 1s desired to



such active ingredients is to spray themonto a roll which then transfers
the active ingredients to a noving web of tissue. Typically, only very | ow
| evels (e. g. on the order of 2% by weight of the associated tissue) of
softening active ingredients are required to effectively inprove the
tactile sense of softness of a tissue. This means very accd Saeh2002ri ng
and spraying systens would be required 219 distribute a "pure" softening
active ingredient across the full width of a conmercial - scale tissue web.
Anot her purpose of the vehicle is to deliver the active softening
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apply the conposition of present invention so that the active
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risk to the environment. Suitable materials for the vehicle of the present invention include

hydroxy! functional liquids most preferably water.

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,
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 are difficult to apply to tissue webs for softening

purposes.



Electrolyte Wile 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

i nvention are dispersed in water at a |level suitable for application to a
ti ssue web, the dispersion has an unacceptably high vi scosi28MahR0@8 not
bei ng bound by theory, the Applicants bzdieve that conbining water and the
softening active ingredients of the present invention to form such

di spersions creates a |liquid crystalline phase having a high viscosity.
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the desired v;scosnty The dispersions 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 100 sec-! using the method described in the TEST Methods section below.
Suitable electrolytes include the halide, nitrate, nitrite, and sulfate salts of alkali or alkaline earth
metals, as well as the corresponding ammonium 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 corresponding ammonium salts. Preferred electrolytes include the chloride salts of
sodium, caicium, and magnesium. Calcium chloride is a particularly preferred electrolyte for the
softening composition of the present invention. While not being bound by theory, the humectant
properties of calcium chloride and the permanent change in equilibrium moisture content which it
imparts to the absorbent tissue product to which the composition is applied make calcium
chloride particularly preferred. That is, the Applicants believe that the humectant properties of

calcium chloride cause it to be a moisture reservoir that can supply moisture to the cellulosic



thinning wwth 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 neasured at 25 C and at a shear rate of 100 sec-1
using the nethod described in the TEST Methods section below. Suitable
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i ngredient to be incorporate herei'n while nalntalnlng viscosity at an
accept abl e |dspersionAs ysed herein a "bi |l ayer disrupter” is an organic
material that, when mxed wth di spersi on of a softening active
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the ingredient n the vehicle and disrupting the order of the liquid crystalline structure. Such
disruption 1s believed to reduce the interfacial tension at the hydrophobic-water interface, thus
promoting flexibility with a resulting reduction in viscosity. As used herein, the term “pallisade
layer™, it is meant describe the area between hydrophilic groups and the first few carbon atoms in
the hydrophobic layer (M.J Rosen, Surfactants arrd interfacial phenomena, Second Edition, pages

125 and 126).

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

active materials. Such materials comprise both hydrophobic and hydrophilic moieties. A



di spersion. Not to be bound by theory, it is believed that bilayer

di srupters function by penetrating the pallisade |ayer of the liquid
crystalline structure of the dispersion of the softening active ingredient
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structure. Such disruption is believed to reduce the interdtddarah 20@nsi on
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| ayer”, it is nmeant describe the area between hydrophlllc groups and the

first few CRERAEY RIdPSPRil: Moidt) & i}%@mm&tadcgr&@yeﬁmréﬂ%ng a@@ﬁﬂhox?‘dfc&%ﬁ; wpnt s

and interfacial phenonena, Second Edition,~ pa In addition

to providi ngFch Resfeped apterily are ysrdcat 7 lnel98 Revrana t§é«ﬁ§@é&°‘éﬂé¢éf'%e‘@% Pl s

suitable f@e sdfﬁ:ﬁm@ictﬁ/e BrighcseRe. pfir@abwptremllsjapmhdpzaas mqmu PledelWrbbrwetnher
conponent s %f the softenin n For exa a suitable materi al

shoul d not ?éﬁ‘c}t/"wdfwtﬁﬂ%gf@fﬂ?%ﬁ’z‘ﬁ ‘&‘"&WBVC'E%@%l ng composition so as
A TR AT R P

Er Sf er ﬁblby awog ﬁﬁ@t;ra&:@tphﬁﬁyﬁﬁd/&rsb@h&ry }ﬁ“‘é‘g aﬁﬂdca{]mgé(ﬁmmw msa?bmb acid,
ydrophobi c and hydr o S c refe

hydr ophi | i c2lhbphangt. o ‘ﬁﬁhﬂyﬁ%{ﬁ%ég fé‘ad GIeRRHNCS, cﬁ?'b‘?’éé%ﬁ' “Eérl"?‘é’gﬂ‘ﬁﬂll at ed
group. Suct apsurf2er med pmtrany atbs aBéue 8US @bbul 18, arlb BlomOfin b@.t/mambalmuh 2%
and about 15% Ofiftg?@yl eve sof.teni cgrba ive | ng redie ef er ably,

Pr

the bil ayer™dfd¥ g a}ﬁrj eaHiyna‘E chair), Rhef &t VB t"é&)b '°3§%%(n§§' about
10% of the dogipehndois eitheylmed witthk 5 peddrabhes Bmg:roed:bretatablyl?mﬂ atoul Biolayoyanef erred

bi |l ayer disrypters are q@$ gnlc suifa ta % h rived from saturated nd/ or

unsat ur at eda“al"?"??d?‘ifc BESErably &on aholn (0 200! reethyleng opade maietics tg proyde £g

al cohol , f adftfiomaadbul6 to allokiy20, prefRibly from 86w I8 t@dblsit! 18 dnd Imocapraferaplyl ffondaboGk

conmpounds, acgqoprg{]erably having from about 6 to about 22, nore
preferably ¥btbut 8 to about 18, carbon atoms in a hydrophobi c chain,

nore preferably an al kyl or al kyl ene, ghain, one active
hydr ogen of sai dﬁ"‘ﬁkg?r@%’?jﬁdl?“ipéﬂ%ksﬁ& %P%‘bo%s’t" "C?"“E‘S‘ﬁ‘ bﬂﬁ‘%?‘é“}da%‘f‘vs 5 30,
nor e pref erslbtwyd frerom about 3 to about 15, and even nore preferably from
about 5 to about 12, ethylene oxide noieties to provide an HLB of from
about 6 to abouta. 20, spfastaatshining the formudout 8 to about 18, and nore
preferably fromabout 10 to apout 15. Quitable bilayer disrupters also

i ncl ude nonioni ¢ surfactants Vmpgw)ﬂ{uﬂﬁ@ Pe@d:YREUP  sel ected from

wherem R’ is selected from the group consisting of saturated or unsaturated, primary, secondary
or branched cham alkyl or alkyl-aryl hydrocarbons; said hydrocarbon chain having a length of
from about 6 to about 22; Y’ is selected from the following groups: -O-; -N(A)-; and mixtures
thereof; and A 1s selected from the following groups: H; R" -(RZ—O)I-H; -(CH,),CHj;; phenyl, or
substituted aryl, wherein 0 < x < about 3 and z 1s from about 5 to about 30; each R’ is selected
from the following groups or combinations of the following groups: -(CH;),- and/or -
{CH(CH,)CH,]-; and each R’ is 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:

RS Y RS R Y R’



a. surfactants having the forrula R -C(O-Y -[C(R5)]m CH O R2O), ,H
wherein R is selected fromthe group consisting of saturated or
unsaturated, primary, secondary or branched chain al kyl or al kyl-aryl
hydr ocar bons; said hydrocarbon chain having a length of fromabout 6 to
about 22; Y' is selected fromthe follow ng groups: -0-; -NZAMarchaiQ@3
m xtures thereof; and Ais selected frogsthe follow ng groups: H R ;
-(RR-OZ H -(CHZ).,CH3; phenyl, or substituted aryl, wherein 0 <_ x 5
about 3 and z is fromabout 5 to about 30; each R2 is selected fromthe
foll ow ng groups or conbinations of the follow ng groups: -(CH2)"- and/or -
[ CH( CH3) CH2] wherdAdr2a¢ br Band éaciSRY ie SR d idemnidnty frokliRvonavigg: oups: - OH, and
-QRROZ H; and mis from about 2 to about 4; b. surfactants havi ng the
fornul as: RS JR5-0H, ThCH,xCHRSORSR'RH, 26RNBT O0(CHRO 3and 2BHIEE @RA),)-CH,NORP), O
and each RS is_sel ect ed mdependently fromthe followng: -H_ -0H
- (CH2) xCH3, _C@m)andﬂl cdgadc medwb}rﬁ S$z,7q and 2'7 <20, moreprefcrably5<z+z +

- CH( CH2- ( ORZ2), Z-cohl) anhiidsi (pddably, thegétgbcﬂle n? l@ﬂ@vgnclﬁﬁé? n"i\é wqng' ﬂ£d aeqv e and

5<_12z, 2z, and z" .5 20, nhore preferabl <z + z' + and nost

preferably, tHewp & aie oL YR OcH 0 gt Irast anefli v%ﬂiﬁé%mngr%gww ?H(GWORoz--Héne R5

is -H two BH 6@, RQQM-S Ky +gnd ak 2h GASR' i9RE &ak&nmﬁ ﬁfomdtg\ét)@ﬂbon
structure -CH(&‘,H z - CH2-(OR2)Z-C(O Ry 8:5z +2z2'" + z" <
20 and R |sa'8mﬁ9'd’r'@éa‘|'56'ﬁ’wth from8 to 20 carbon atoms and no aryl
group; c. polyhydroxy fatty acid am de surfactants of the formula: R2 -
C(O - N(RL) - ZCwhePgyhyd méwaﬁewwqaﬂi*%eSPrfa‘fe"Mf:!bcr{%wbcar byl, C1 -C4

al koxyal kyl, or hydroxyal kyl ; and a}@ c31 hydrocarbyl noi ety; and
each Z is a pol yhydroxyhydrocar byl %Cé?)y Vi r?g a |linear hydr ocar byl

chain with at |east 3 h 0 nec t he n
et hoxyl ated “GEFPEEN 5e‘yg{1§lf éé?‘y&j Qgéﬁ“ ore kﬁfi(‘ﬁ @’Wﬁlﬁf H&%ds a gﬁ'
pol y- sacchaChgeydrotaryl Koyt aﬁdadachdeni Vaﬁdlyhgdrbk;&nymﬁéarb)anﬁ&&whhabé e lmaase

bei ng. neut 1 al TSR TR SIS SE A IS P SEPERCE Y S OB ERERETT y1 o

ion that is gerivhaonel werfdy and each R' is H or a cyclic mono- or poly- saccharide, or alkoxylated

denvative thereof; and

Suitable phase stabilizers also include surfactant complexes formed by one surfactant ion
being neutrahized with surfactant ion of opposite charge or an electrolyte 1on that 1s suitable for

reducing dilution viscosity.

Examples of representative bilayer disrupters include:

(1)- Alkyl or alkyl-aryl alkoxylated nonionic surfactants

Suitable alkyl alkoxylated nonionic surfactants are generally derived from saturated or
unsaturated primary, and secondary fatty alcohols, fatty acids, alky! phenols, or alkyl aryl (c.g.,
benzoic) carboxylic acid, where the active hydrogen(s) is alkoxylated with < about 30 alkylene,
preferably ethylene, oxide moieties (¢.g. ethylene oxide and/or propylene oxide). These nonionic
surfactants for use herein preferably have from about 6 to about 22 carbon atoms on the alkyl or
alkenyl chain, and are in a straight chain configuration, preferably straight chain configurations
having from about 8 to about 18 carbon atoms, with the alkylene oxide being present, prcfcr;bly
at the pnmary position, in average amounts of < about 30 moles of alkylene oxide per alkyl chain,
more preferably from about 3 to 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 compositions.



reduci ng dilution viscosity. Exanples of representative bilayer disrupters
include: (I )- Alkyl or alkyl-aryl al koxylated nonionic surfactants

Sui t abl e al kyl al koxyl ated noni onic surfactants are generally derived from
saturated or unsaturated primary, and secondary fatty al cohols, fatty

aci ds, alkyl phenols, or alkyl aryl (e.g benzoi c) car box2fIM&CHEa, V\/nere
the active hydrogen(s) is al koxylated w t%’r < _about 30 al kyl ene,

preferably ethyl ene, oxide nmoieties (e.g. ethylene oxide and/or propyl ene
oxi de) . TheseEaapicOst alkyl aktrxfya&tiamfﬁmfu@mumxgheﬂﬁinm irpludé Hmbl”wraazaes, p5-gm

I e o

havi ng from abﬂﬂﬂCISSLfrﬁctﬂleHxatﬂlﬁci:aﬂhMa@t @lmylamltshrfztcbﬁtsahd{gdlcemw@nxiwmobel ng-

present, prefera at th i _qar |on about
0 ot e of - aliey e e, B0 TPl LORLY, 1M wishe P ERSFad NI Sl S

to about 15 n‘&breSlmOﬁCab:ldy.l[mq.@axBﬁNd&pma)bd/amb!;mcq:solﬁf‘\@9adﬁi&PIﬂrMBAﬁbout 6 to .
about 12 nol es of al kyl ene oxi de Preferred rraterl als of this class also
have pour po(2hrtA ybavlk4na i i pryiptadrsufastanst solidify in

t hese softeni ng conposi t| ons. 24 26 Mar ch 2003 Exarrpl es of al kyl

al koxyl at ed sur f Soitabiet dkyhi altoxgletediingmponic lnwfangnts with Ladend\Nboclionglity aglgegeraly3- 5,
25-9, 1-9, 2 - f from
BASF, and Bri ?(1 3’ % 7%" gméﬁgﬂ %“J't%a&%:%mé'ﬁ g'kcdi Sa{({"gm ¥ a'wg(’slggm%g'dscf%ér yl

al koxyl at ed stethdetarnrkylphenal @by lsmqatsmaed Nyl bpzoig rceﬁﬁtlﬁu?rf sonyerted rog@wr (r)
CO- 620 and COipfidloxides ran@o;‘ﬂoﬁ\)h?rkﬁbf RAIGNE 2 séonb Emylm'rhlki'la 1 8PdHodbdPith ddeOm
Uni on Car bi de, Dowf ax(r) rom Dow and Lutensol (r) AP9 and AP 14, from
BASF. (2)- Al Riwoalkylaneidside ghajns asiaehied abhe aming Sngiongley Fashihayiecs a‘r°k'o5>9yr°é‘1$ed
surfactants SpikfialloRidd Hs;ek.csadcgoxmyraﬁee&lda QRE/BNprepytedé briat)aRrt ol df Amael TR
functionality are general]l erived from saturated or unsaturat

primary, and ¥BROARgE P F‘a’c“ﬁ?’“ﬁ‘l’ sushaptps for g5q brream-haye fromgbpyt 6 ‘ﬁé‘P‘H’y?z eahon; s,

al kyl phenol , aahk yhd hgﬂl@&&ﬁﬁmlgBMawﬁﬁ%bnhﬁﬂll&hﬁcoﬁﬁbﬁ‘ﬂnoﬁ ha&rcramem.gnyﬂ:t Ied
to am nes, xi des, .and optiqna sy te second. al kyl or
al kyl -aryl g;rd%'g Boh a\Rf“t'a“ W’é‘P YRR gf“ﬂ?ﬁ %’ﬂ‘é%& it Lgrqféf B30} XA at
the amne f unsrt WO REdylehd/oxedeCdhaina vitdabed<to tabairiie béletyyOh @geragalakighrend 5 dbeut

moi eties (€. Ol hERA. SNAIC A Mol AR EOE A 1R 0BG s RIS 9 B fie.

The am ne, de®orant ne- eSIrYaeiant S use herein have Trom about
6 to about ZZalkﬂcrbondc atdomes! prafechbbrasinighe ahcvketrreqxldsplraal gytthe whipd Moigty cdiaiinghed

chain confi gugahi,E ?]EUa%ﬁrl%quu}{csté?%fk?rchcsox%%cr SN RGES DAYk dd Ruchlk B GRE
chain configuration having about t 0 about carbon”atons wth one or
two al kyl ene elisdlso bivaipas paintsdessdpntabout AEF ARk Glandiesidetnpt sofidifiam dhcarefiemnsunt s
of < 20 abOUL corRlfihs O xafloltY |of Ao Rk ElLaiRd sRITLEIRs 1L Yerof™353 RASLTRA! Y

from about 3 to about
Rhone Poulenc and Ethomeens® C/20, C25, T/25, S/20, $/25 and Ethodumeens® T/20 and T25

from Akzo.

Preferably, the compounds of the alkyl or alkyl-aryl alkoxylated surfactants and alkyl or

alkyl-aryl amine, amide, and amine-ox:de alkoxylated have the following general formula:
R'n-Y - [(R-O), - H],

wheremn each R’ 1s selected from the group consisting of saturated or unsaturated, pnmary,
secondary or branched chan alkyl or alkyl-aryl hydrocarbons; said hydrocarbon chain preferably
having a length of from about 6 to about 22, more preferably from about 8 to about 18 carbon
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 mé t:ollowing groups or combinations of

the following groups: -(CHa),- and/or -{CH(CH,)CH,]-; wherein about 1 < n < about 3; Y is



al kyl ene oxi de, and nost preferably a single al kyl ene oxide chain on the
am ne noiety containing fromabout 6 to about 12 noles of al kyl ene oxi de
per amine noiety. Preferred materials of this class also have pour points
| ess than about 70F (21C)and/or do not solidify in these softening

conposi tions. Exanples of ethoxyl ated am ne surfactants i ncReilercBafos (r)
397 and 303 from Rhone Poul enc and Et hondfens(r) C/ 20, C25, T125, S/ 20,

S/ 25 and Et hoduneens T/ 20 and T25 from Akzo. Preferabl y, t he conpounds of

the al kyl or al kyl - ﬁ\%‘ al koxyl ated surfactants and al m Lkyl -ary
am ne, ani de Selesifd fé?r‘ﬁ followgag gronpsk y1Cst BYAWavEQRs @Bk hy %'gn@rv p- 2

formula: Rl AY “B- MBEO)OQ)-B-R NSO KeraR Fi@ehinieof Sha&h RGE ?éi'ccfcﬁ?rmntth@
group consi st| n "of saturated or unsaturated, prinary, secondary o

branched chaifellowingeroups: Hi; Byl%r@bt—th@Hﬂ&&bmsxl @rewwlwscdnoéamvm Q;ﬁarrfn
preferably t_ a y
from about ngﬂ%&g gaBt Js%ég%ghr on g‘%ng%%%%ou se\g)en %m&%?&%%ﬂcﬁggbout
8 to about 185 vhicthdns ag dafimed phowd; @n@twhsrcm lepaheRyris enmted\ﬂwhhbllawg gronpseR’y
wher ei n each Rnet; bs subGleiicd %@r fﬁ@rre.tntrm t;atd(g@mmgacgmu,escm &R BL rdpRtda0sySs Of
thefollovvrn groups: -(CH2)- . Wherein about | "< n <_
about 3; Y i§ ozeh«mﬁchalmdsacyizerosreweetpe&wr#wflmn # & frammabeyt yte @bys 30. pas
-N(Ag-; - @)c(}umbcr dt %o)(wgt@‘)cgams, tﬁlcﬁly &}c’or o %mfcr&glﬁ‘)ﬂc and lﬁlﬁhe gn@c%i
-B-R -N(-), 23 -; and mxtures thereof; wherein Ais selected fromthe

fol | owi ng gr BYfsephobie clins, typrRallygyne. quc,@afeablw ang [geify ¢ [numpgr thay, parpAlqiestte
aryl, V\/nerel QQO'ﬁe Ksu?ll gRout 3 and B is selected fromthe follow ng groups:
-0-5 -N(A)-; - 0)0 and m xtures thereof in which Ais as defined above;
and wher ei n eaC"Pr%nécﬁstx%@t‘u{%‘%Ex%QhJsé A thdin £Ql !aQW'dPQ tﬂa@U:QSS land mﬁeyt or OF
substituted aryl. The term nal hydrogen in each al koxy chain can

repl aced by & buswemnte chaimusge0; mrwrfcrcrri ageespuctiepinwhich 't hp'= t ¢1@, Hlldlil'cﬁw
Cha! n. zis Uz@”ln%tl-%ht mgretp(?c@rpéa% S léWh%nﬁ\n&l?eﬁ 09f2 %®z¥l<alt2e11tc
chains, typically one or two, pre era y one and in is thée nunber of

hydr ophobr c biekmdy istdypi cal |y one or two, preferably one and q is a nunber
that conpl etes the structure usuaI I y one Preferred structures are those
in which m =G}, Alkoxviatedgpd RLYlg : - BY 0, but vvhen
p =2, g nust be Q; nore referred are@;tructures in vvhrc in

2, and 7 <_ z Stzeblcamxwé%awdwé-awp 274 Rilpver disrappers o pudley head mrrgn“m =
,1, p =1 or ga\:raﬁilﬂt:rﬂcd:&orﬁ saturatkd or ubRuratpd, pFimaryand SécdnﬂarQ ran93|);oho&l fayychdf ed

and non- al koxl¥ylapheenolngrr1] aﬂ(yf bgrltjz[efcagc%ﬁn&gt X‘ﬁct&n%z&y wnﬁ cg'{mq\ Rratc group or

heterocyclic head group. This structure can then be optionally substituted with more alkyl or

alkyl-aryl alkoxylated or non-alkoxylated hydrocarbons. The heterocyclic or carbohydrate is
alkoxylated with one or more alkylene oxide chains (e.g. ethylene oxide and/or propylene oxide)
cach having < about 50, preferably < about 30, moles per mole of heterocyclic or carbohydrate.
The hydrocarbon groups on the carbohydrate or heterocyclic surfactant for use herein have from
about 6 to about 22 carbon atoms, and are in a straight chain configuration, preferably there is
one hydrocarbon having from about 8 to about 18 carbon atoms with one or two alkylene oxide
chains carbohydrate or heterocyclic moiety with each alkylene oxide chain present in average
amounts 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 between about 6 and about 12 moles of alkylene oxide total per surfactant
molecule including 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.



Sui t abl e al koxyl ated and non-al koxyl ated bil ayer disrupters with bul ky head
groups are generally derived fromsaturated or unsaturated, primary and
secondary fatty alcohols, fatty acids, alkyl phenol, and al kyl benzoic
acids that are derivatized with a carbohydrate group or heterocyclic head
group. This structure can then be optionally substituted wi46Maron 20G3 kyl or .
al kyl -aryl al koxyl ated or non-al koxyl at edz%ydr ocar bons. The heterocyclic or
carbohydrate is al koxylated with one or nore al kyl ene oxi de chains (e.qg.

et hyl ene oxi de and ably
5 about 30, noles {"%“‘Q{S’qmﬁﬁ‘é“gg?g‘?yé‘f‘&?ﬁ%? qﬁ?@%@éﬁ?ﬁkmﬁgﬁ R

hydr ocar bon gmfbpdkﬂnadHeu@éP%@H)fdhmwgmﬂﬂh@mlﬂ@Cycl ic surfactant for use
herein have from about 6 to abopt 22 carbon atoms, and are in a straight
chain configuration, preferabl thﬁ@)g iR )M@*%P&Har bon havi ng from about
8 to about 18 carbom. atoms with one or .two | ene oxi de .  chains

car bohydrat e SfeRBReisTEYErd Eomdie gtoyp Gngifing QE “éﬂt%ﬂ' BprAMed RO S95OMPARs ent
in average ampbiichedodhain ayDok alifyDaryDiiyaio€arisdak;said hid¥Gudtbod OhairRivg aGkngth of

car bohydrat e het er, oc cI| referably fro out , 3.to about
15" ol 2s. of - anRpPEHES il e ket B e BSwR Beres o HAYT At Sk y
bet ween about tiereaf ehdak eeledi2d favh s fcmfowag lgohpsn H; Ekl-(ﬂéomm a(lCHp)eer,sphehﬂcorant

nol ecul e inclu de oth t carb t he
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this class ar &oﬂimﬁerf(ﬂl@wn@groﬁﬂ o:amdnb%@nomvcm thalsblswing ogrodpsi S(IHE)acirdrdrs- 26
March 2003 26.Pref bl | koxyl

non- al koxyl at g%l{(:('ljgf'?lg K cx%ﬁaf ltS ggr?ﬁ&éwmmq T ftBlh(m(@ gﬁougy '%trl-lgg'bcg% a"d

fol |l owi ng generiaﬁorﬁ@qumﬂasnbom& C(O-Y -[CRS)] m CH2Q( R, O 2H wher ei n Rl is
sel ected fromthe group consisting of saturated or unsaturated, primary,
secondary or br angmshr odehil generldgimulgrforghuk gliss af sptfackapiisocar bons; sai d

hydr ocarbon chain having a |l ength of from about 6 to about 225 Y is

sel ected fromthe follsow ng @roups;_s-0-; -N(A)-;Rand ni ture Rt hereof; and
Ais selected fromt ups: H R; -(
phenyl, or substituted ar erein 0 5 x < about 3 andl z is from about
5 to about 30; each R2 is ted fromthe foll oy S or

conbi nati ons of the foll o ng oups: -(CH2),, R or - )CH,]-; and
each R is selected fronRthe folRow ng groups: -OH and -Q(R 20)"-H and m
is fromabout 2 to about 4; Another useful general formda for this class
of surfactants is RS Y" RS RY,I R




RS R5 R5 R5 R5 26 March 2003 27 wherein Y' = Nor O0; and each R5 is

sel ected i ndependently fromthe following: -H -OH -(CH2)xCH3, -(OR2)Z H,
-OR, - C(OR, and -CH2(CH2- (OR2) Z--H)-CH, - (OR2)= -C(O R .Wth x R,
and Was defined above in section D above and z, z', and z" are all from
about 5 < to S about 20, nore preferably the total nunber 26fMazchi2op3 + z"
is fromabout 55 to 5 about 20. In a paticularly preferred formof this
structure the heterocyclic ring is a five nenber ring with Y = 0, one R5
is -H two R5 are -O(RZO)— H and at |east one RS has the follow ng
structure - CHeGH YT fﬁo)'o MI‘B*@%M{‘G‘F@?@PCWWWORth‘t/\ﬁOUWEe total z + z'
+ z" =to fromabout 8 to about 20 and R- is a hl}[/drogarbon with from

about 8 to abHutOPQO(QHa}"GHn -QROH, DRG RC(QR/| and rSHRECHAQR he)-GHo( QR B C(O)
surfactants tri‘%u?;@ﬂ %wﬁse&nagd%bmhmmmm@énw A% amedﬁn D iRt ants
of the formula: N( R7) wherein: each R/ is H,

hydr ocar byl , t€$ﬂ®m A, krmmﬁmmy therotdhyvdnhyxyfad Hay I+,2"'ds fom aﬁout Iﬁysdp 6)@9@11 B9./1n

2- hydroxypro - r r :

2 Rilr oXy bt Rl glgg%?m@%gfsﬂnﬁ&w S t%tﬁéﬂsﬁw Y B eﬁv% b rgag&g.\gg .
a C5-C31 hydr=o@ar0b9|R mHewoR pe e@w@% Qbr*y agd P‘alﬁgh?"cclhahm t@?fo@mmalskwmror

al kenyl, nor f 1,06 _ al <
preferabl y sﬁ@?éﬁ@ﬁg )é%j @]‘.@) Iocgaﬂlnwﬁm% l%eﬁ% +Qor t%ﬁ??ﬂ%{)‘emt)ﬂ%?%of

and Wis a pmededewldﬂmmdywthrfvn@byulﬁmbngZQC#rbMoMydmo@afi trptip. chai n
with at least 3 hydroxyls directly connected to the chain, or an

al koxyl ated deri ‘M?thvegrc(lepé@épmvhaévmwwtwydfpxmﬁ@wwidnreidy surfactemtef . W

preferably WgsihR6dfr i ved froma reducing sugar in a reductive amnation
reaction; nore pre erably Wis a glycityl noiety. Wpreferably will be
selected from the group consi Stl norQfc 0%@ CidoH) n- CH20H,

- CH(CH2OH) - ( CHOH) n- CH2OH, - CH2- é ) (CHOH) - CH2OH, where n is an

i nteger fromwhefeth: Raci REi4I$H, US.-CAR .Eéarbms - aRoxyalkgil qusutjm g, epl v-
saccharide, ang al koxyl at ed \dcgrlﬁaﬁrves t her e‘{) I\)/gtgty )éad@;r ee

glycityl's whévepryerhyl. § hydroxyppopy e eiF o PIe{Frably H1-¢achllerh mow@mlw& upeS2 3%k he
above W noi etnbcﬁsprefafaay@qslkmbé Emeti}f) o ARthBBalkyIPindR6GED bgc;;Msm%&W: mdkeBf hyl

ﬁ F ' (r)rg%”h OX%I gegé}fﬂﬂ? éra m@gﬁt r%ﬂ%l gﬁﬂe% more pre%'ergl}?y stx(')a)l( ha¥n Cg-Cy7 alkyl or
alkenyl, most preferably straight chain C1-Cy7 alkyl or alkenyl, or mixture thercof; and W is a
polyhydroxyhydracarbyl moiety having a linear hydrocarbyl chain with at least 3 hydroxyls
directly connected to the chain, or an alkoxylated derivative (preferably ethoxylated or
propoxylated) thereof. W preferably will be derived from a reducing sugar in a reductive
amination reaction; more preferably W is a glycityl moiety. W preferably will be selected from
the group consisting of -CHy{(CHOH),-CH,0H, -CH(CH20H)-(CHOH),-CH70H, -CHp-
(CHOH)(CHOR')(CHOH)-CH9OH, where n is an integer from 3 to §, inclusive, and R' is Hor a
cyclic mono- or poly- saccharide, and alkoxylated denivatives thereof. Most preferred are
glycityls wherein n is 4, particularly -CHy-(CHOH)4-CH»O. Mixtures of the above W moieties

are desirable.

R¢ can be, for example, N-methyl, N-ethyl, N-propyl, N-isopropyl, N-butyl, N-isobutyl, N-
2-hydroxyethyl, N-1-methoxypropyl, or N-2-hydroxypropyl.
R8-CO-N< can be, for example, cocamide, stearamide, oleamide, lauramide, myristamide,

capricamide, palmitamide, tallowamide, etc.

W can be l-deoxyglucityl, 2-deoxyfructityl, 1-deoxymaltityl, l-deoxylactityl, 1I-
deoxygalactityl, 1-deoxymannityl, 1-deoxymaltotriotityl, etc.



R6- CO-N< can be, for exanple, cocam de, stearam de, ol eam de, | auram de,
nyri stam de, capricam de, palmtamde, tall owam de, etc. Wcan be

1- deoxygl ucityl, 2-deoxyfructityl, 1-deoxymaltityl, 1-deoxylactityl, I-
deoxygal actityl, |-deoxymannityl, |-deoxymaltotriotityl, etc. 26 March 2003
28 (4)- Al koxylated cationic quaternary anmoni um sur f act ant 26 MpiebR00%t ed
cationi c quaternary ammoni um surfact ant? gsuitable for this invention are
generally derived fromfatty al cohols, fatty acids, fatty nethyl esters,
al kyl substituted phenols, alkyl substituted benzoic acids, and/or alkyl
subst i t ut ed(4)eAIka3lakd efibfit Guatahdly olmbmibii Yurdtafls t hat are converted to
am nes which can optionally be further reacted with another |ong chain

al kyl or al kyIAlaﬁxylaxcgroemumc hﬁﬁtﬁnﬁyﬁaﬂmoamﬁpauﬁdarits shibble ft ldx ydvaitiod ad t h

ot do. ol ot FREHLEOGAL by B R Rt By BY BRYP S BT da eE PR o

am ne. Typi al&yl safstidatad Bcnﬁdnaasdsadrﬂ/opamyluubmnmdﬁtbmmades‘mqmd/heﬁwtdemd arat i on
of aliphatic Y| rate unsat ura ry or hed
i nes. howi FEvSfE PGt ek B ctaip R b Bt Watist SER GRRE ooy B 055

car bon at onﬁkﬁJaMgmh;aMwhmd dormpandas thenvalkantylaydderith onoxt te adﬂy&nmmdtrchhdm

am ne atom e havi ng | ess a abot 50 al kyl epe, oxi d eties. The
o e Dyar OB BB F gfeut, S8 ele? Biend SEE ot ok SBVIeSe it LT REV RS,
atons, and aﬁ&) pér mld difammes'll“y’pﬂttagb[ thishdds$ are iprdduanetiank dotfum mcqmémxgmbmbi on,
preferably gre 1s o dr.ocar bon grou strajght chain

confi gurat i 't‘} ﬁ%&ﬂ“h‘&“ﬁb’b&{‘“ﬁ“ﬁ‘%’yass‘ﬂv i%o%cgp'b(‘} bré"t‘ctgﬁ‘g?m@ﬁﬁ l‘%lﬂ o6 G5 nary
anmoni um s ulfdechrbor chaias forrabtat Gad 4boot B2 carboh mmhlkgﬂyam vathi gite oCtu@ialkglene
attached to the am ne.  nojet ver 5 about. 50. nol of

f )
kot org ©ptHEHaR B s o alol <oty Peswae S Bn fhont SR ARe ot s mpishe T 5o
mol es of al whemr&&basrorawhemﬁhavpmhﬁb&hlamoﬁmmze&mh afonis Qand aleGniéithdr?

nol es of al k ne oxi obl C, Preferred

o eri ol s oraieht e ot Sgehel i R BOGRYS nrRerthiy e e (R iB et soes
(21C) and/ or a gerighdich£© bormgliryudnnhat/h@swoaoﬁ tcﬁﬁboﬂng e@moabms CS‘tIStablcE!(t&[Eﬁia@G of
sui t abl e bi IWXO di SEU rs of th ude

in 2 5,
and 0/ 25 fr 3R SEE dgr\'fazr"fdﬁag %60"(: ° ta]gﬁ/l BW R kc?l‘qu)? %gf‘flo%gfya i)
anmoni um et hy:letysui fu&tagc 'dmt)lhuﬂot at a:loutoso mtofmqum@ch et byl Eamnmdiet co. )
Preferably, of t al ko ted C ni.c gtants
have t he Fc’)rf 3@ %Q}?"?M"V ([x ot ‘gl'? 3’(fm\/\ﬁi5|°lligl
and R2 are asutcléfmdlcsdof plkﬂvmwm;dcypcr hydephbbiore.d) adi&ybgneup Preferred materials of this

class also 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 Ethoquad® 18/25,
C/25, and O/25 from Akzo and Variquat®-66 (soft tallow alky! bis(polyoxyethyl) ammonium

ethyl 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:
{R'm-Y - [(R-O),-H])" X'
wherein R’ and R? are as defined previously in section D above;
Y is selected from the following groups: = N'-(A); (CH,)u-N"«(A)g; -B-(CHp)o-N'«(A)y; -
(phenyl)-N"+(A),; (B-phenyl)-N"-(A),; with n being from about 1 to about 4.

Each A is independently selected from the following groups: H; R'; «(R’0)-H; -
(CH.).CH,; phenyl, and substituted aryl; where 0 < x < about 3; and B is selected from the
following groups: -O-; -NA-; -NA;; -C(0)O-; and -C(O)N(A)-; wherein Rlis defined as

hereinbefore; g = | or 2; and



Y is sel ected fromthe followng groups: = N-(Aqg; -(CH2),, N-(AQ;
-B-(CH2),; -(A2i - (phenyl)-N-(Aq; -(B-phenyl)-N'-(A)q; with n being
f rom about I to about 4. Each A is independently selected fromthe
following groups: +l; R; -(ROZH - (CH2),CH3; phenyl, and substituted
aryl; where 0 <_ X _< about 3; and B is selected from t he 26 Mawmhi 2093
groups: -0-; -NA-; -NA2; -C(0)0-; and -C%p)N(A) ; wherein Reis defined as
her ei nbefore; g =1 or 2; and 26 March 2003 29 X is an anion which is
conpatible with the softening active ingredient and other conponents of
t he softening cox*pasint iuMh ercEf;ercbeﬁhnskr\umt uitee Sof@hidgt deGee ingredht edd bther= 1,

p=1o0r 2, and ab 0(1& f abou’gl 50, notre preferred are structures in
whi ch in = 1FOPPoRefs “‘2”%%5‘%‘{5’?' 95 z:5. about 20, and nost preferred
are structures [ out

(5)-Al kyl anide @rrf@hmega%m%mﬁrf ePark @ ?&t%ﬁ%‘l %ﬁr%“yﬁ °'° have

the fornul a: pRferre€{rtructubds R whickkm B Q)dt(zl:aﬁ)ayﬁﬁmﬂ i ghoat 20, Rudlrﬁos(iief&i:ed

| i near al kyl, C7.21 branched al kyl, C7 1 | i near enyl, C7.21 branched
al kenyl , and2%isictiresdn Vhigh m&tl, P Bl oF &enhabgutd < &0“ ‘i near al kyl or

al kenyl. R is -CH-CH2- , R2 is C3- | i near al kyl, C3-C4 branched al kyl,
and mxtures(t)MWm( CH3) - CH2-. Surfactants which
conprise a mxtu preferably conprise fromabout 4 to

about 12 - CHe- ‘“tﬁﬁfuﬁéc‘?wq%%f ‘iﬁ‘bn with fromabout | to about 4
-CH(CH3) - CH2- units. The unit b t] grouped together in
any conbination suitable to f%neéarﬁﬁajafgk%ﬁk%é‘?&bl y the ratio of R

unltstoR2un|t ahout t t Py.ef
TS L0, B2 i REOESARAE i BB o PLEPLBLY O Bl
bal ance of t hlsenyhandmigwrep thespiaBreferabiyRaib Cuiis lmcatdkﬂ Or@kﬂlyc:l-lz- units. R3is

hydrogen, C, -C4 linear alkyl, C3-C4 branched al kyl, and m xtures thereof;
preferably hydrbgeﬁCltbehﬁat.WIls CwBr @cm@%r%kﬁ«ybm}cmd)g‘bﬁ. arl mtxslrﬂhyhhfwéen

C, -CA linear .%rctr% ly s <n>§ Eﬁ(éﬁ,?-&ﬁhegurfitﬂ wh@ﬁctoﬂ;'pﬁ;cur %ﬁxzt.lsetrmf mdprft.ﬁrsabl y

hydr ogen. ex Inis e I ndex n nust be equal to O
and the R4 umeferabb copprase (ftom aPpns 4|t¢|€h?)tl Ith-CH-CHp unips intcpmbipgtigawith fiom ahoyrl 1

provided that, hfduit4 NCRAYEH éH 1unR§ erﬁ\erta#as' Yhay rrsclaaemm%at $rBuped aBigdher inSagqual
to 1, resulting in one - l)'rR31 unit and R4 being present on
. combination suitable 1o thc formu ator. Preferably the ratio of R’ units to R umts is from about
4:1 1o about 8:1. Preferably an R? unit (i.e. -C(CH;)H-CH,-) is attached to the nitrogen atom

followed by the balance of the chain comprising from about 4 to 8 -CH;-CH;- units.

R? is hydrogen, C,-C, linear alkyl, C,-C, branched alkyl, and mixtures thereof; preferably
hydrogen or methyl, more preferably hydrogen.

' R'is hydrogen, C,-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 umit is

absent.

The index m is 1 or 2, the index n 1s 0 or |, provided that m + n equals 2; preferably m is
equal 10 1 and n is equal to }, resulting m one - [(R'0),(R*0),R’} unit and R4 being present on
the nitrogen. The index x is from O to about 50, preferably from about 3 to about 25, more
preferably from about 3 to about 10. The index y is from O to about 10, preferably 0, however
when the index y is not equal 10 0, y is from 1 to about 4. Preferably all the alkyleneoxy units are

ethyleneoxy units.

Examples of suitable ethoxylated alkyl amide surfactants are Rewopal® C from Witco,

Amidox® C5 from Stepan, and Ethomid® O/ 17 and Ethomid® HT / 60 from Akzo.



the nitrogen. The index x is fromO to about 50, preferably fromabout 3 to
about 25, nore preferably fromabout 3 to about 10. The index y is fromO
to about 10, preferably 0, however when the index y is not equal to O, y
is froml to about 4. Preferably all the alkyleneoxy units are ethyl eneoxy
units. | Exanples of suitable ethoxylated al kyl am de surf adt Maich 2802
Rewopal (r) C6 fromWtco, Amdoxe C5 fB8m Stepan, and Ethom d(r) 0 / 17
and Ethom d(r) HT / 60 from Akzo. 26 March 2003 30 M nor Conponents of the
Sof t eni ng CorrppS| tion The ve |cI e.can aI SO conprise mnor ingredients as
may be knowH® cCqmponents of the Softenipe Compositioni o 11 neral  aci ds or buffer systens

for pH adj ust ( bere wredto mal ain tablllt for
Cor tai 1 Sbf ¢ et TS 68 TS PP AR 1 St gt &1 saaies
silicone enHJ:lSchﬂur&&]lﬁlda\lﬁl Hudifel Sysiefrd NfoDPW ﬁﬁlisﬁhd'mg (m@z)lbp rcthrcd\/kdihﬁiiid;n M as

Dow Cornin essing aid.ta re the softenin
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m cr oor gani in the softeni osSiti resent t| on. is

known t hat %H@afﬁl SWCSS’%E'E ! %'5% ey, W%D lgc S°A]°8é'§t°§mp%fr‘1‘5’" qﬁ q pigent can

cause degrad%tmmu:ﬁphedmamoasisnd.on on storage. Undesirable organi sns can

al so potentially transfer to users of tissue paper products that are

softened with & mm:mmi b¢ alesimbleotod progidt omtahe tprasteeit the nacevityl of uhdeatrables

cont an nat cloRiaSia o M-3R A omIRR8E oHALGRLEARSu SATERIR 1GPNeDEms,

sof t eni ng cmclpassbndmmnmolas wmts z@)z(khc lrks, cmcaswdcgabdtten bfmerrdhw@sium onlsrtage Of

W1 m ngt on, as._he f flve cide in

corpos 1§ on BFPHE a4 i bl Hakier 8 MeHCor B B Brdudf gt . 106

Al t er nat i vedoftgned ndith pHcamipositien wmpbwsitblthmplcam peentipmttet isOcoptampiatdd by sgeheat e a

nore hostile L S| h C

Those descrdBER R Bicsghi dBARSHE B % BhEHRSIIRNINE, MR umhCal 15

bet ween abdhitcidal Bateriad talth® ,sofpmergeorawsywbel’trmbﬁxabuus a@jlablafrom Avesia, insr of

preferably »bﬂéwgggp B b@cn5fo@+wwa&%teféc&eso%c.a@%n bR &hm&nsmn &eiaast ile

envi ronment |'iZers nay al so be used rove the uniformty and

shel f | f e wYentarewhgngised yiadvel FWOU‘e@(bﬁM'@ma&h@%t‘hﬂ)R’?Pét*’édmpleﬂsy'e%?@rbc HCE S
téld'm t fo esi ic

4060, avai | @l Gnord 27 §d AEA@RImdD heMalcAlnkREhntht folRAdesiRiblcCmicRoraBMimd fehiic| uded

for this purpose. Process aids may al so be used, includin fg exanmpl e, a

bri ght ener sug}u:tshhoagdcpgmgalpovmbc used to adjust the pH to be in a range o bctwccn about 2.5

10 4.0, preferably between about 2.5 and 3.5, more preferably between about 2.5 and about 3.0 so

as to create such a hostile environment.

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

Process aids may also be used, mcluding for example, a brightener, such as Tinopal CBS-
X, obtainable from CIBA-GEIGY of Greensboro, NC may be added to the dispersion to allow
casy qualitative viewing of the application uniformity, via inspection of the finished tissue web,

containing a surface-applied softening compaosition, under UV light.

Forming the Softening Composition

~ As noted above, the softening composition of the present invention is a dispersion of a
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



X, obtainable from Cl BA-CEl GY of Greensboro, NC may be added to the

di spersion to allow easy qualitative viewing of the application
uniformty, via inspection of the finished tissue web, containing a
surface-applied softening conposition, under WIlight. Form ng the Softening
Conposition As noted above, the softening conposition of thé Mewshband3
invention is a dispersion of a softeningjactive ingredient in a vehicle.
Dependi ng on the softening active ingredient chosen, the desired
application | evel and other factors as may require a particular |evel of
sof t eni ng act@Wef thermgmpolsisont andrebbi S0%0ofpths icbmpesjtion hhefesblyl the fsoRaning exniiveg
active ingre twee r - % th
composi 1 on Aaney SR tertBh epeh AL Bty 4bioF e Ebtrivid ph
active i ngrofitreng acienipgrediens cmmmbtomoueﬂ% alddbcalbéﬂ% ofABdsogipositive. The
conposi tion | o) LNGr aedi i:Ses
bet ween abou'fc»@g/o ancg& E)ﬂﬁér)(si&t}? gfle‘t% é&ggg#p%%g?ﬁ%%@ APE& B% ‘gmée FeQUTR it
surfactant i sftpreseative angredidng\pedferaidy hetwreratiout 2%%nd pbloud 136t DQ;E%II!G on ke

| evel of the f [ j Laared ent t % and
about 100 CEAAREIE dedlild HE RALETICEN ngRUEHTHE AenlE URSRAERIY £, 2

i ngr edi ent t¢empyesf hetyrien gbaw Apporod mbavh 39Pa,preferably beomep dboet e enderbout %Lt a2%
and about 30 f i zer.
As not ed abo;\{/{geStlg eﬁ{o'?og%dyabpgiw% flr%g'lre Q%mé{ogﬁlg%n@'g? H&]ﬁeé%‘ﬁl cle Fﬂsﬁa/{g%’ rgr In
addition, tthevehig BEferablyecompaisk gn elba‘vpfrrl aﬂ@bnawnalhklaﬂe ieleetrolyi¢ il hayecomprise h

hal i de el ect fabyk ciBfls RRAEQHRE b Eonul] R, bR A8 POk G 3 dipleciBhl e
control foam or to aid in stability of the di spersion ovmn
descri bes. priepetring feserikss. PE?Pffa‘l'mefGIPaﬂ‘lc‘}‘aﬁbf prieredeplisyng mmgu@mfplvﬂrfsmn of
t he present jpidau&nti on. A particularly preferred softening conposition of
the present invention (Conposition 1) is prepared as follows. The

material s conpr |P5(%d?@:u§alﬂ5'§)réfmg§ﬁ&ﬂng RorAgRitidR bLthe PR intliby(CdmbésiiRA 1) 8  the
tabl e detailing nggm tion I which follows this description. Ampunts used

in each st eppraqaae o Bhgtmategials samprising thip pemaositiprsie moeongrificaly finedspai | ed
in tBat Ej Sbljtﬁe taBild Qe AMAE @Bﬁlb&‘t%nQW' mtymafmljswacsﬁutoh W%sa%ggﬁx&? awy\@& r
my e adde nmp or. evaporaril ogn ) 0SS 0 anou e
yeir ochi o | CGIEGt PISHI b ABHE ARRCSRITE AFEsH g BRI i sepe e aLepa o

Concur r ent | ywaterti$) RealddQBtraOdrat& Ghdyeta i ad@das tomenkaldfof eNapéthtionQbs)Sto i about @65°F and

noni oni ¢ surf%ct ant is rreltedéd(t;& heatin it to a tenperature of about 150F
(65C). The riéd Lédl hyihydrgridonss acid@5% spiHtied and yuifoaip@erienh pre addsd onewrestly,  ang

noni oni ¢ Surth@BtmNdr sbenkrzeidtive! 1ﬁ)éﬂdfcnﬁ@fiad::£c9 ahf Roriatsefacamt 6 infeli@byaRAtmgPhase
with mxing to evenly distribute the disperse phase throughout the
vehi cl e. (THbl%tcglrpcrg F, ?qo’t"yISB?F (ORE)- Thc 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 cames it into the continuous phase, but this is not essential to the
invention and plasticizers which are more hydrophobic and thus remain associated with the atkyl
chains of the quatemary ammonium compound are also allowed within the scope of the present
invention.) Once the softening active ingredient is thoroughly dispersed, part of the calcium
'chloridc is added (as a 2.5% solution) intermittently with mixing to provide an initial viscosity
reduction. The stabilizer is then slowly added to the mixture with continued agitation. Lastly, the

remainder of the calcium chloride(as a 25% solution) is added with continued mixing.



pol yet hyl ene gl ycol probably carries it into the continuous phase, but this
is not essential to the invention and plasticizers which are nore

hydr ophobi ¢ and thus remain associated with the alkyl chains of the

guat er nary anmoni um conpound are also allowed within the scope of the
present invention.) Once the softening active ingredient i26Mawh0gdly

di spersed, part of the calcium chloridgis added (as a 2.5% sol ution)
intermttently with mxing to provide an initial viscosity reduction. The
stabilizer is then slowy added to the m xture with continued agitation.
Lastly, the renmainder of the calci L@g,‘gjgg‘g&i de(as a 25% solution) is added
with continued m xing. 26 March 2003 Composition | Conponent
Concentration Continuous Phase V\ﬁ%ﬁ-@!to 100% Efgasentgtione’ (. 6%
Antifoan2 0.2% Bil ayer D‘Fsr up)t 63’? .1% Hydrochloric Acid 0.04%

Pl asticizers 17.3% Stabi FPPEPE=0"% Di sperse Phase Softening Active
Ingredients 40.0% 1. 0.38 % fr¥%meR2. 5 % aqueous cal ci@¥ed@P%ri de sol ution
and 0.22 % from 25 % aqueous gglgipm chloride sol uti 06‘692 Silicone

Enmul sion (10% acti ve)--Dow Cor ni ngqﬂgBlO(r) mar ket ed % Dow Corni ng Corp.,
Mdland, M 3. Suitable noni o't factants are avail%Pfe from Sheil

Cheni cal of Houston, TX underBidye Disragter™hame NEODOL 91i%8. 4. Avail able as
a 25%sol ution fromJ. T. Bakeg dg):g ?(L gconpany of P Lllpsburg, NJ 5.

Bi | ayer disrupter, plasticizer, teni ng active in redl ent obtai ned
pre- bl ended fromWtco Cheni c%‘?sueéquany of Dublin O—l’(/giﬁout 2 parts Neodol
91-8, about 29 parts polyethyl@ngigi¢ycol 400, and aboujsg9 parts tall ow

di ester _ Dusperse Phase

Softening Active Ingredient’ 40.0%

1. 0.38 % from 2.5 % aqueous calcium chloride solution and 0.22 % from 25 %
aqueous calcium chloride solution

2. Silicone Emulsion (10% active}—Dow Corning 2310®, marketed by Dow
Comning Corp., Midland, MI

3. Suitable nonionic surfactants are available from Shell Chemical of Houston, TX
under the trade name NEODOL 91-8.

4. Available as a 25% solution from J. T. Baker Chemical Company of
Phillipsburg, NJ

5. Bilayer disrupter, plasticizer, and softening active ingredient obtained pre-
blended from Witco Chemical Company of Dublin OH (about 2 parts Neodol
91-8, about 29 parts polyethylene glycol 400, and about 69 parts tallow diester
quaternary)

6. Stabilizer is HOE S 4060, from Clariant Corp., Charlotte, NC

The resulting chemical softening composition is a milky, low viscosity dispersion suitable for
application to cellulosic structures as described below for providing desirable tactile softness to
such structures. It displays a shear-thinning non-Newtonian viscosity. Suitably, the composition
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 viscosity iess than about 500 cp. More preferably, the viscosity is less than
about 300 cp.

Application Method

In one preferred embodiment, the softening composition of the current invention 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

creped tissue web before the web is wound onto the parent roll. Thus, in a preferred embodiment



guaternary) 6. Stabilizer is HOE S 4060, fromddariant Corp., Charlotte, NC
The resulting chem cal softening conposition is a mlKky, |ow viscosity

di spersion suitable for application to cellulosic structures as descri bed
bel ow for providing desirable tactile softness to such structures. It

di spl ays a shear-thi nni ng non- Newt oni an vi scosity. Suitabl y26 Magh 2003
conposition has a viscosity |ess than aBput 1000 centi poise (cp), as
neasured at 25 C and at a shear rate of 100 sec'' using the nethod
described in the TEST METHODS section below. Preferably, the conposition
has a vi scosPf e pesest inyratorethoseftemuneogpositigyeanplied teadish pverdried wspuscrsbiafier | s
l'ess than appWes #AQe&RrephPR! theGithipQiSesrbhiN el cBle RARE rols eﬁhfaa c&iffrofRb fparent

t he softening conmposition of the current I nvention may be applied after

the tissue web hpg sbﬁé.ihgctwnﬁ'&n@ndes@maaﬁove wefemzapﬂr e@166 ABI tanstéhivkBeet he
web is still at an elevated tenperature. Prefera t he softening

conposi tion which fisn preies the qoFBosion &ythg Hisue PaPE e T’?eégt%“%é’ﬁmﬂﬁ‘tﬂ“éh‘tul'f’ebevveb

i s wound ont gypliBE (e EiRhted Bhhsfer SliiRe i B MacRis@pRAINE dni€HACMEHIE tor 28bsbuiesth
2003 33 of the present invention the softening conposition is applied to a

hot, overdri Eéf‘sfef ste tigguppager b so t"ﬁés‘{ké‘b“‘ﬁﬁ%‘hﬁé’étﬁc é’?eéb@"ﬂ"ﬁa‘é fropdhoEffehdfsses
t hr ough the gRlseMmerRg coipdsitionMrbIdWinEaipplicaliontth e hidtddainster shRces RfiéL1 ;Elﬁuon
conposition d icrlbed above is Breferablémﬁgplle a. hot t;ﬂnsf urface
whi ch t hen a5§1 F aglatlh oS Pk PHMNLE Prh s°§‘tPé”ab°é§8‘r""\§éfS°f“ & 2 iR ng
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conposition can be added to eithér side o he tissue web singularly, or to
transfer surface include spraying and printing. Spraying has been found to be economical, and

can be accurately controlled with respect to quantity and distribution of the softening
composition, so it is more preferred. Preferably, the dispersed softening composition is applied
from the transfer surface onto the dried, creped tissue web after the Yankee dryer and before the
parent roll. A particularly convenient means of accomplishing this application is to apply the
softening composition to one or both of a pair of heated calender rolls which, in addition to
serving as hot transfer surfaces for the present softening composition, also serve to reduce and

control the thickness of the dried tissue web to the desired caliper of the finished product.

Figure | illustrates a preferred method of applying the softening composition to the tissue
web. Referring to Figure I, a wet tissue web 1 is on carrier fabnc 14 past turning roll 2 and
transferred to Yankee dryer 5 by the action of pressure roll 3 while carrier fabric 14 travels past
tumning roll 16. The web 1s adhesively secured to the cylindrical surface of Yankee dryer 5 by
adhesive applied by spray applicator 4. Drying is completed by steam-heated Yankee dryer § and
by hot air which is heated and circulated through drying hood 6 by means not shown. The web is
then dry creped from the Yankee dryer 5 by doctor blade 7, after which it is designated creped



bot h sides. Methods of nmacroscopically uniformy applying the softening
conposition to the hot transfer surface include spraying and printing.
Sprayi ng has been found to be econom cal, and can be accurately controlled
wWith respect to quantity and distribution of the softening conposition, so
it is nore preferred. Preferably, the dispersed softening c2éaesht200h is
applied fromthe transfer surface ontozghe dried, creped tissue web after
t he Yankee dryer and before the parent”roll. A particularly convenient
means of acconplishing this application is to apply the softening
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In one embodiment of the present nvention that is stitable for production of multi ply
tissue paper products (i.e. the product comprises at least two plies), such as are described in co-
pending, commonly assigned Provisional Patent Application Serial No. 60/099,885, filed in the
name of Vinson, et al. on September 11, 1998 (the disclosure of which is incorporated herein by
reference), the softening composition of the present invention is applied to only one side of the
tissue paper web; the side of the tissue web with raised regions. For example, such raised regions
can be the high bulk field of a pattern densified tissue as described hereinabove. As is depicted in
the aforementioned Provisional Patent Application Serial No. 60/099,885, this is the side of the
tissue paper web that is orientated toward the exterior surface when the web is converted into a

tissue paper product.

As can be seen on examination of Figure 1, this means that the softening composition of
the present invention is applied only to upper calender roll 10. That is, the softening composition
of the present invention is applied so that the composition 1s transferred from upper calender roll

10 to the side of paper sheet 15 that previously contacted carrier fabric 14 prior to transfer of the



or flexographic printers. The tenperature of the heated transfer surface is
preferably bel ow the boiling point of the softening conposition. Thus, if

t he predom nate conponent of the vehicle is water, the tenperature of the
heated transfer surface should be bel ow 100C. Pref erably the tenperature is
bet ween 50 and 90C, nore preferably between 70 and 90C when8¥areh 20@3 ysed
as the predom nate conponent of the vehBgle. In one enbodi nent of the
present invention that is suitable for production of nulti ply tissue
paper products (i.e. the product conprises at |east two ‘B’él es), such as are
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sufficient to cause the paper to lose a significant amount of its strength and thickness. Thus, no

further drying is required.

Alternatively, effecive amounts of softening active ingredients from the softening
compositions of the present invention may also applied to a tissue web that has cooled after
initial drying and has come into moisture equilibrium with its environment. The method of
applying the softening compositions of the present invention is substantially the same as that
described above for application of such compositions to a hot, overdried tissue web. That is, the
softening composition may be applied to a transfer surface which then applies the composition to
the tissue web. It is not necessary for such transfer surfaces to be heated because the desirable
rheological properties of the composition of the present invention allow even application across
the full width of a tissue web. Again, the softening composition is preferably applied to a transfer
surface in a macroscopically uniform fashion for subsequent transfer to the tissue paper web so
that substantially the entire sheet benefits from the effect of the softening composition. Suitable

transfer surfaces include patterned pninting rolls, engraved transfer rolls (Anilox rolls), and



tenperature of the cylinder to about 170C. The tenperature of the paper on
the cylinder is raised as the water in the sheet is renoved. The
tenperature of the sheet as it |eaves the doctor blade can be in excess of
120C. The sheet travels through space to the cal ender and the reel and

| oses sone of this heat. The tenperature of the paper wourtf Marckge0% eel is
nmeasured to be on the order of 60C. Eveptually the sheet of paper cools to
roomtenperature. This can take anywhere from hours to days dependi ng on
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While not being bound by theory, the Applicants believe that the softening compositions of
the present invention are particularly suitable for application to environmentally equilibrated

ussue webs because:

1. Such softening compositions comprise high levels of softening active ingredients and
other nonvolatile components. As a result, the amount of water carried to the tissue
web by such softening composition is low. For example, when the preferred
composition described above (Composition 1) is applied to a tissue web at a level
providing 0.5% softening active, about 1.5% water is also applied to the web. The
Applicants have found that such webs are still acceptably strong and dimensionally

stable.

and



(e.g., one of a nip pair) of an apparatus designed for other functions
(e.g., converting the tissue web into a finished absorbent tissue
product). An alternative preferred application neans is to use an extrusion
die (not shown) to apply the softening active ingredient to either a hot
or cool tissue web. Using such an application nethod snal | 2GMewhi280%f t he
softening active ingredient are extrudedsthrough one or nore orifices onto
a noving web. The extrusion die orifice(sS) may conprise a continuous sl ot
or discontinuous apertures of a variety of shapes. The extrusion die my
be operated in contfaehygndstdpic fréjertieeds the prafeiral diatrolye) galditmy ckhen'dcsbidd titdeasr opel
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so it is not avail able for unacCeptably Ilowering the tensil erties of
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bel ow, they Es%\z{l?y Pa?cee r;d\]:agggedo} gm q’?ct that the liposomal structure provides a liquid crystalline
"membrane" that surrounds an aqueous phase. In the case of the present invention, without being
bound by theory, it is believed that the bilamellar or multilamellar liposomes of the present
invention compnse such an intemal aqueous phase when they are in the form of the softening
composition descnbed herein. However, 1t is further believed that the hposomes, on deposition
onto a lissue substrate, “collapse” to form a muluiameilar crystalline structure that 1s dispersed in
microscopically spaced apart locations on the surface of the tissue substrate. It 1s still further
believed that such multilamellar, microscopic crystalline structures provide “shear planes”

between adjacent lamella that reduce frictional forces on the surface of the treated tissue

providing the softness benefits of the present invention.

In addition to the quatemary ammonium compound-based compositions discussed above, a

nonlimiting list of materials that are known to provide liposomal structures includes:

Lecithin:  As used herein, the term “lecithin" refers to a material which is a phosphatide.
Naturally occurring or synthetic phosphatides can be-used. Phosphatidylcholine
or lecithin is a glycerine esterified with a choline ester of phosphoric acid and
two fatty acids, usually a long chain saturated or unsaturated fatty acid, having
16-20 carbons and up to 4 double bonds. Other phosphatides capable of



sof tness inprovenent of at |east about 0.2 Panel Score Units (PSU)
Preferably, the softness inprovenent is at |east about 0.3 PSU More
preferably, the inprovenent is at |east about 0.5 PSU. As noted above,
with respect to the bilayer disrupter conponent of the softening
conposition of the present invention, it is believed that t<48Msrehedpep
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doubl e bonds. O her phosphati des capabl e of rch 2003 38 form ng

associ at i on Pt wifeather spEpaBERH rwvmgﬁ%mb&rmﬁw Reulamatiar| vegieHly dspgrsien)| s,
can be usedalprBh&GeheQbrteiehied defirBe®hertil. COMbi nation with it. O her

EXAMPLES

Example 1

This Example illustrates preparation of tissue paper exhibiting one embodiment of the
present invention. This example demonstrates the production of homogeneous tissue paper webs
that are provided with a preferred embodiment of the softening composition of the present
invention made as described above. The composition is applied to one side of the web and the

webs are combined into a two-ply bath tissue product.

A pilot scale Fourdrinier papermaking machine is used in the practice of the present

invention.

An aqueous slurry of NSK of about 3% consistency is made up using a conventional

repulper and is passed through a stock pipe toward the headbox of the Fourdrinier.



phosphati des are glycerol esters with two fatty acids as in the lecithin,
but the choline is replaced by ethanolam ne (a cephalin), or serine

(a-am nopropanoi ¢ acid; phosphatidyl serine) or an inositol (phosphati dyl
inositol). dycolipids: As used herein the term"glycolipid" refers to the
class of chemical conpounds which, on hydrolysis, yields @R6tMar¢ha2009 aci d
residues (i.e. a carboxylic acid havingdetween 12 and 22 carbon at ons)
and a carbohydrate (e.g. a saccharide). For the purposes of the present

i nvention materials known to the art as "pol yol polyesters” are also
consi dered to bk adey®amppt rdmporstycm:t stempthod thp Ghigled tperdsctas % dbpasionad #arknn nor e
detail in US.Batent 5 6 S LS “Roe on_March ty Acid
Am des: ?pfary 7 PEEL S y e{f‘:f’d}gd 8 a8s n?:t P “‘t“d?‘ats‘é‘[g‘:‘]"% ' %qgﬁr dférr}ﬁ%zes
havi ng 12 t 0502basairdpokesdravetight bfbthy MKe@)etsh'@haetbﬁorpt(ammfehecuembdryy waverehgdb| e

materials aig, %yahkn%P@w,g% mmmsl(m HhERfe phe; Of | Dobbs Ferry, NY

under the trade” namne ude woul crystalline

structures wher ghy IBLENLA) 3¢ i ﬁe&0§@adohf5@dbfm 4 sCRRR AL

ot her conponents tg provi ar or ar vesl C
di sper si on cernvantiopat whl@esTbmoomﬁncrsewnbenéwmssﬁhs@s&Frm@dwrherceﬁmw SEFCANVPLES

Ex le | Th
Ongwg ngo di ng{ﬁ{anb@ WhdcH 94 deftb &S &raeﬁﬂrdé%ré?& Rlwatdr %ﬁd@t ARG 0.8 bR!:J- i ng

present I nvent i on IS exanp e denonstrates the
product i on of theolm ekt stardhsand dhepfipjehed iehweight ioh theesltant stepesietdpsusi rrodugt-

preferred enhg tgﬁ%tm%at;on BRIE P Oved BP PRSI 1he PesQant Afnlé BREH! an ih weent ion

made as descri ove e conposition is applied to one side of the web
and the welyxeare conbined into a two- ply bath tissue product. A pilot
scal e Fourdrini er papernaking machine is used in the practice of the
present i nventmwwcaqnofaﬁ%&gsrs and,eycylypips s 43¢ thap soernbingd ip @ 4ispls SFicRiPY s

made up USi REodoGRNMEDbf Haahn phip UTREmBINED NSKPRRACH! AEMHR rﬂ,eéta&cthapl pe
toward the headbox of the Fourdrinier. 26 March 2003 39 In order to inpart

tenporary wétued vighyhile waeriah theriplgf of Refen PRI Greonsisicnoy of abpe 0 obpststonply o7

7500 is prepsdiodighitd the NSRUGIRES ah@ cddABpSHberd. OCk pipe at a rate sufficient to
deliver 0.3% Parez

The homogeneous slurry of NSK fibers and eucalyptus fibers are directed into a multi-
channeled headbox suitably equipped to maintain the homogeneous stream until discharged onto
a traveling Fourdrinier wire. The homogeneous slury is discharged onto the traveling Fourdninier
wire and is dewatered through the Fourdrinier wire and is assisted by a deflector and vacuum

boxes.

The embryonic wet web 1s 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
yicld a pattern densified tissue with discontinuous low-density deﬂccted areas arranged within a
continuous network of high density (knuckle) areas. This drying fabric is formed by casting an
impervious resin surface onto a fiber mesh supporting fabric. The supporting fabric is a 45 x 52
filament, dual layer mesh. The thickness of the resin cast is about 10 mil above the supporting
fabric. The knuckle area is about 40% and the open cells remain at a frequency of about 562 per

square inch,

Further dewatering is accomplished by vacuum assisted drainage until the web has a fiber

consistency of about 28%.

¢~

While remaining in contact with the patterned forming fabric, the patterned web is pre-

dried by air biow-through predryers to a fiber consistency of about 62% by weight.



750(r) based on the dry weight of the NSK fibers. The absorption of the
tenporary wet strength resin is enhanced by passing the treated slurry
through an in-line m xer. An aqueous slurry of eucal yptus fibers of about
3% by weight is made up using a conventional repul per. The stock pipe
carrying eucal yptus fibers is treated with a cationic star @hMarqRe¥oBOND
5320(r), which is delivered as a 2% di #fersion in water and at a rate of

0. 15% based on the dry weight of starch and the finished dry wei ght of the
resultant creped tissue product. = Absorption of the cationic starch is

i nproved by pad§semy-drnyel isdhendrapsfered ia the Lankas drieriand adhersd ftq hesurfgps,pfithe The
stream of gtked idBRF Wisn4l sﬁﬂfﬁl MBS adlic§i0d SomdrRink NEN0.1894DiqBRMs isBludors b gl €
stock pipe .prior to the inlet of the fan punp. ‘The conbi ned NSK fibers and
eucal ypt usPYYet aleghol Theesreping adhesig 1hdglive m”@em.sa&f“méamw{ 0df% a fan
punp to a sihesveSbRARGYsc@bn MBAHIwdghepthesad on the total weight of the NSK
fi bers and eucal yptus fibers. The honogeneous slurry of NSK fibers and
eucal yp'é us fi brneSiber &mﬁi;térﬁ:ﬁ]tiedxci'eﬂieo t& abitut H6% befa;'tlrmﬁ_knesl ri]dwgdggee frointtd| y
equi pped t intain t onogeneous stream unti i scharged onto a

travel i ng gﬁf%ﬂ?’i‘%“é‘?“%ﬁ'ﬁ%’ The honogeneous slurry is di scharged onto the

travel i ng Fourdri,nier fre.ang i d thrqugh the ,Fourdrinjer wire
b s aosi ot b B it hasn P ande <G AT Spmieiod st PR FeRechi o s
t r ansf er r edarfkeodrydrhe ple@ide alt intpiaéirangle pEabouatt8 1 alefreds sTheCYankdesinens wparhted about 15%

at the point of transf atterne A abrd c. The dryin bric
s desi gnedmpgenlsl E R Ls0mk Ao Bl €REl s e B o) b

| ow densi t metdmpbraaib@e). ar eas arranged within a continuous network of high
density (knuckle) areas: This drying fabric is formed by casting an

i nper vi ous r eshha wehin{ therepasset beavetn tvarcalerdeh ralls Sithe bbitamg cdlenlderi (gansfeneroll is
supporting_f I.ColS 45 X T . | . Jhe Lckness of
the resin tas &ivg"ha ocufm'fd ﬁ%%"'réégé%ﬁen’s@gﬁ%r c|’§]ér€’(g%£d frgg'%gl & ﬁ‘éﬁhnﬁrckl e
area i s abmomnizihQ Wozied (Ain eapoydd2&caid [Fuid capeti2B50hpf Spriyimfystemy CofofMkaton562 per
square inch. her ' ' ' [ ai nage
nt 1t he. R hate SrpHEliahe bl bl €10RGP SRl MG Y AR AT BAL BF 2
cont act™ wi €3¢ fom&abouit 20@ matets PEONIRHIGWHighnrducestapercen erepa af@bpupke-i s pre- dri ed
by air blowthrough predryers to a fiber consistency of about 62% by

wei ght . 26 Mar cMapgisusediiy thepeeragtipn of it chemica! sofiepiag MixRaTer red to the

Yankee dryer and adhered to the surface of the _
1. Parually hydrogenated taliow diester chlonde quatermary ammonium

compound premixed with polyethylene glycol 400. The premix is 67%
quaternary ammonium compound (Adogen SDMC-type from Witco
incorporated and 33% PEG 400, available from J.T. Baker Company of
Phitlipsburg, NJ) as DXP-505-91.

2. Neodol 23-5, an ethoxylated fatty alcohol from Shell chemical of Houston, TX.
3. Calcium Chloride Pellets from J. T. Baker Company of Phillipsburg, NJ.

4. Polydimethylsiloxane 10 percent dispersion in water (DC2310) from Dow Coming of
Midland, Ml

5. Hydrochloric acid from J. T. Baker Company of Phillipsburg, NJ.

6. Brightener is Tinopal CBS-X, obtainable from CIBA-GEIGY of Greensboro,
NC.,

7. Stabilizer 1s HOE S 4060, from Clanant Corp., Charlotte, NC.



Yankee dryer with a sprayed creping adhesive conprising a 0.125% aqueous
solution of polyvinyl alcohol. The creping adhesive is delivered to the
Yankee surface at a rate of 0.1% adhesive solids based on the dry wei ght
of the web. The fiber consistency is increased to about 96% before the web
is dry creped fromthe Yankee with a doctor blade. The docfdMareh 298 has a
bevel angle of about 25 degrees and is @désitioned with respect to the
Yankee dryer to provide an inpact angle of about 81 degrees. The Yankee
dryer is operated at a tenperature of about 350F (177C) and a speed of
about 800 f ghestfraterialpare piepater as followp o fermpthesoftsginggompputionaf gtPessent The web i s
then passed;Refssgen two cal ender rolls. The bottom cal ender (transfer) roll
is sprayed wth a chemical softening conposition, further described bel ow,

using SU14 air Qﬁ%élcﬂgomlc&ﬁp&ﬁbﬁ lse,%par#d?@a?e&x@nﬂk IEJ,lmed q@@myﬁt#&aﬁ} of

Sprayi ng Systens Waeat on, two conbiner rolls are biased
t oget her at '¢ 8pqut \Xé QJHTd a%“&)ﬂﬁr'é’t‘@ﬂcéf“f% &erdely ¥l o ”33?5“‘? i (BB out

200 meters pewafiktRptiRkansib te hBfdadbi@STHR sPiBlichas thek hRE&dQS 2 pHVTaboLSHousing
Materials used in the preparatiqgn of the chﬁxgge %LIPSOf eni ng m xture are l.

Partial |y hyiresgionseed F&I e B QuateEpary. ergRo ARG Aot hemnheatsd dgrpbout

conmpound pr @sCkad nididrdtl R Hetait aeﬁlxg.bmcaimxfg&s}uu tHa EmiRiR NS XullyShdinb¥encous.
guat er nary anmoni um cor‘rqound (Adaog e as&ﬁ% ﬁe fromWtco |ncorporat ed and
4

33% PEG 400Abaxbelf abhe ?*Hrhchlo e 'B plutign in pafer PR cpRiinged siyng, g

DXP- 505- 9 | The statieRe @ lh2r3m§lcd &ﬂm%ﬁtmw i@y Fabl ViscdbigoRa@lctibl @nachieotd by
chem cal of Hous

, |CI ori Pellets fromJ. T, Ba
Conpany of Bi"8 &béﬂﬂﬁf"der ?&J’“‘ C‘%%%gé‘fskﬁl%’f’ I5‘§ i:“’lt% Copinped ixifes ?S| on
in water (Dez&ﬁpwamg‘Jr@ﬁkrmwnmrapoa@n@ﬁfﬁcuwd& prodde Mompsitidryihiing ecoll@vagi d
fromJ. T. Baker of Phillipsburg, NJ. 6. Brightener is Tinopal

CBS- X, obt a?'??é‘B‘i"&mT‘gp YWRSGEI GY of Greensboro, NC 7. Stabilizer is HOE
S 4060, from d an rl ot 003 41 These
materials are pr e%@r”ed 29"'?'81%%%“?‘8‘??%?%& 'f%c cmg'?‘feqﬁl TR EAPOEI T on of the

present invention. compound
38% Water
19% PEG 400
2% Neodol 23-5
0.6% CaCl;
0.5% Stabilizer
0.2% Polydimethylsiloxane
0.02% HCI
98 ppm Brightener

After cooling, the composition has a viscosity of about 300 cp as measured at 25° C and at a shear
rate of 100 sec'! using the method descnbed in the TEST METHODS section.

The chemical softening composition is transferred from the bottom calender roll to one side
of the tissue web by direct pressure. The resulting tissue paper has a basis weight of about 12.8 Ib
per 3000 ft2.

[P

The web is converted into a homogeneous, double-ply creped pattermed densified tissue
paper product. The resulting treated tissue paper has an improved tactile sense of softness relative

to the untreated control. When compared to a commercially available sanitary tissue product



The chem cal softening conposition is prepared by heating the required
quantity of water to about 75C and addi ng the nonionic surfactant (Neodol
23-5), the brightener, and the polydinethylsiloxane to the heated water.
The solution is then adjusted to a pH of about 4 using hydrochloric acid.
The preni x of quaternary conpound and PE? 400 is then heat @8 Maschad93t 65C
and netered into the water premx with s ?rrlng until the mxture is fully
honobgeneous.  About half of the calciumchloride is added as a 2.5%

sol ution in v@hghinWid® &qetamuﬁsi 3] ﬁrsata@& GalftR &t GRlihdag COH) &csrhﬁ.g @gded
with continued m xing. Final viscosity reduction is achieved addi ng t he

renai nder of 't‘fﬁ‘é’d@&‘l"'é‘?cér‘r'? s T5ST MdE Shiseston v theownredipd ‘H’“E‘Hrﬂaf A gefEpess

m xing. The &@HFRENADPSU akAhdlQRdackué ﬁhsasmmaﬁdgqmsmﬁsmnﬁms the séitnei¢i de a
conposition having the followi ng approximte concentrations: 40% Partially
hydr ogenat ed MBIV &GSV - chi ori de quat ernary ammoni um conmpound 38%
Water 19% PEG 400 2% Neodol 23-5 0.6% CaCl2 0.5% Stabilizer 0.2%

Pol ydi et hy| sixampate 0.02% HCl 98 ppm Bri ghtener After cooling, the
conposition has a viscosity of about 300 cp as neasured at 25 C and at a
shear rate of 10Wsesewpl illystrag thetsleqvel toipnigeydacianpedieniqalcprapoFiigToVETHODS
section. 'Be M@?@afféﬁhg &wpgﬁmnrtgoﬁﬁyrmOi%oElw@h&rﬁlczh G "c&ﬁﬂ)mfu&ﬁ%mré he bottom
cal ender roll to one sid he tissue web by direct pressure. The

resul ting tigede ubézpseﬁrs'M@stﬁgwgcrm@ff@monefm@bﬁh?f the iggrqdignts phtha000 W The
web i's convershrGing RbApditilw BRE[NEMERr dARPR]E ernel frmafaepeisR3nb&idRds densi fi ed
ti ssue paper product The resulting treated tissue paper has an inproved
tactile sensé"§P 3P hess relative to the untreated control. When conpar ed
to a coomercially available sanitary.t ‘ﬁ:fue product 26 March 2003 42
(Charmin Utra(r) as is available fr &%t octer & Gamble of Gincinnati , OH)
according to the nethod descri bed Gompbieet TESonddnthdodS secti on bel ow, the

untreated control has a softness (%)
Partially hydrogenated tallow diester
chloride quatermary ammonium 41
compound
Water 39
PEG 400 19
CaCl, 0.5
Stabilizer 0.5
Polydimethylsiloxane 0.2
HCI 0.02

Test softening compositions are then prepared by blending potential bilayer disrupters
with the master batch at levels of 1%, 2%, 3%, and 4%. Viscosity of each of the test
softening compositions is measured according to the method described in the TEST
METHODS section below. The viscosity of the master batch 1s also measured. Table 2
lists the test materials, their HLB (a measure of emulsifying effectiveness), and the

viscosity for ecach of the compositions made.



rating of -0.12 PSU and the treated tissue has a softness rating of +1.34
PSU. That is, the softness inprovenent is 1.46 PSU. Exanple 2 This exanple
illustrates the effect of nonionic surfactant chem cal conmposition on a
key softening conposition property-viscosity. Chem cal softenin
conpositions are mnade up by first preparing a naster batc@GM?r'ii%h?an' al |
of the ingredients of the softening conosition except a bilayer

di srupter. The formula for this conposition is given in Table 1. Table |
Component Concentration (% Partially hydrogenated tall ow diester

chl ori de quaternary ammoni um 41 conp®able2 Water 39 PEG 400 19 Cadi 0.5

Stabilizer 0.5 ﬁgli gclsr‘%m(‘{ si | ox 0.2 @ncc(%h_g%nTest sof t@i@é o

conposi tions ar‘e—ri'(ﬁ"e'n—pr'e'par ed b?rﬂ?% endi ng"‘p‘(;l;/;e’rrrl"ral bi | ay@'g;@gl%)upt ers
with the master batch at levels of 1% 2% 3% "and 4% Vi scosI Y of each of
the test softeniMydd@ddositions 79 neasured &ccording to théIfet hod
described in the TEST METHODS section bel ow. 1The vi scosity 6f4t he naster
batch is also neasured. Table 2 lists the tegt materials, t#FPr HLB (a
measure of enul sifying effectiveness), and thé viscosity fokt¥48ach of the
conposi tions made. 26 March 2003 43 Table 2 Honionic Surfact¥ht HLB
Concentration ViggesoL2489 (centijpei se) Neodgl 23-3" 7.9 0 Jhs¢x 10"

335
260
644
1285

1.8x10”
166
1583
9x10°
8x10°

6103°
193
704

7595

9x10°

6103
450
421
1194

1.7x10*

6.4x10"
215
367
652
2043

1029°

442

2100
2.9x10*
1.1x10’

NEODOL 91-8' 13.9

Surfonic N-120* 14.1

Acconon CC-6’

Tween 60* 149

Plurafac B25-5° 12.0

ALWN—=0 BWN=0 AWN=ZC AUWUN=C AWN=C &H WK -~

* Without being bound by theory, the Applicants believe the variability in viscosity is due to
intermittent formation of stable liquid crystal phases due to the high concentration of
softening active ingredient used. As noted above, addition of a bilayer disrupter is believed
to reduce this viscosity by interrupting the structure of the liquid crystal phase.

1. Ethoxylated fatty alcohol from Shell Chemical, Houston, TX

2.  Ethoxylated alkylphenol from Huntsman Corp., Houston, TX



1 6774 2 4375 3 1549 4 1365 NEODOL 23-5' 10.7 0 2150° 1 335 2 260 3
644 4 1285 NEODOL 91-8' 13.9 0 1.8x 10'* 1 166 2 1583 3 9xlIOs 4 8x106
Surfonic N-1202 14.1 0 6103 1 193 2 704 3 7595 .4 9x106 Acconon CC-63 0
6103 1 450 2 421 3 1194 4 1.7x 104 Tween 604 14.9 0 6.4x10'' 1 215 2
367 3 652 4 2043 Plurafac B25-55 12.0 Q,1029 1 442 2 22 March 2003

3. Ethoxylated capric/caprylic glyceride from Abitec Corp. of
Columbus, OH

-

4. POE(20) Sorbitan Monostearate from Henkel Corp. Charlotte,
NC

5.  Modified oxyethylated straight cham alcoho! from BASF
Corp., Mt. Olive, NJ

As can be seen, each of these materials substantially reduces the viscosity of the

dispersion to less than that of the dispersion without the matenal.
TEST METHODS

Softening Active Ingredient Level on Tissue

Analysis of-the amounts of softening active ingredients described herein that are retamned
on tissue paper webs can be performed by any method accepted in the applicable art. These
methods are exemplary, and are not meant to exclude other methods which may be useful for

determining levels of particular components retained by the tissue paper.

The following method 1s appropnate for determining the quantity of the preferred
quaternary ammonium compounds (QAC) that may deposited by the method of the present
invention. A standard amontc surfactant (sodium dodecylsulfate—NaDDS) solution is used to

titrate the QAC using a dimidium bromide indicator.

Preparation of Standard Solutions

The following methods are applicable for the preparatuion of the standard solutions used in

this titrabion method.

Preparation of Dimidium Bromide Indicator

To a | liter volumetric flask:
A)  Add 500 milliliters of distilled water.

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

Gallard-Schlesinger Industnies, Inc. of Carle Place, NY.
C) Addd46 ml of SN HpS04

D)  Fill flask to the mark with distilled water and mix.



3 2.9x 10, 4 1.1x10" * Wthout being bound by theory, the Applicants
believe the variability in viscosity is due to intermttent formation of
stable liquid crystal phases due to the high concentration of softening
active ingredient used. As noted above, addition of a bilayer disrugter IS
believed to reduce this viscosity by interrupting the stré@”@ﬁ@:ﬁp t he
liquid crystal phase. 1. Ethoxyl ated fatt4s al cohol from Shell Chem cal
Houston, TX 2. Ethoxyl ated al kyl phenol from Huntsman Corp., Houston, TX 26
March 2003 44 3. Ethoxyl ated capric/caprylic glyceride from Abitec Corp.

of  Col unbus Pregaatipn oPtEN2DPS selutiint g INBeroelumatria flaski r om Henkel Cor p.
Charlotte, NC 5. Mdified oxyethyl ated sfraiqht chai n al cohol from BASF
Corp., M. OA)veWeRl0AES4gmamsad N:e@éﬁ avalgplp fram Aldrich Ehemicdd GoapMibwayktcali psal | y
reduces the viscgghgmmggﬂgm%wfméﬁﬁgﬁjon to less than that of the

di spersion without the material. TEST METHODS Softening Active Ingredient

Level on Tisgye ANakxsé hakfwithifeDuitran®hnsd fdnaRiongoacidngeni ngredi ent's
described herein that are retained on tissue paper webs can be perforned

by any net hofiegfogepted in the applicable art. These nethods are exenpl ary,
and are not neant to exclude other methods which may be useful for

det erm ni ng hevebds aDhnapaicili aldhéd, weiPpp@KRihatelyed. Rigned ditisiud CRécoFISHE sqppRer .
The following methqd is appraopriate for determ ning the quantity of the
preferred quateYﬂgVV”E%W%%?EﬁHT%npounds (QAC) that may deposited by the

nmet hod of the prgese i nyention. A standard ani.onic.sur ant...( sodi.um
dodecyl sul fat?'e- l\ﬁﬁf)gﬁ'e 5%1"’& i"of %‘asss ﬁ%‘é"gcrt o Ei% ‘r’?al?mec fﬁégﬁ&?uﬁmhﬁérﬁ \%i'c di um
brom de i ndi cat otontaifs & ptar aignent stfrerSUainglapgadd@et gylindersadil?® niibhilitecwifl ngthpledehods

are applicable f%g.gpe preparation of the standard solutions used in this
titration nethodf(ﬁreparation of Di m di um Brom de | ndi cator

3 In a fume hood, place the cylinder on a hot plate tumed to low heat. Bring the solvent to a
full boil while stirring and using a graduated cylinder, add 35 milliliters of dimidium

bromide indicator solution.

4. While stirring at high speed, bnng the methylene chloride to a full boil again. Turn off the
heat, but continue to stir the sample. The QAC will complex with the indicator forming a

blue colored compound in the methylene chloride layer.

5. Using a 10 ml. burette, titrate the sample with a solution of the anionic surfactant. This is
done by adding an aliquot of titrant and rapidly stirming for 30 seconds. Tumn off the stir
plate, allow the layers to separate, and check the intensity of the blue color. If the color is
dark blue add about 0.3 milliliters of utrant, rapidly stir for 30 seconds and turn off stirrer.
Again check the intensity of the blue color. Repeat if necessary with another 0.3 milliliters
When the blue color starts to become very faint, add the titrant dropwise between stirrings.

The endpoint is the first sign of a slight pink color in the methylene chloride layer.
6. Record the volume of titrant used to the nearest 0.05 mi.
7. Calculate the amount of QAC in the product using the equation:

(millilitersNaDDS - X)x Y x 2

= PoundsPerTonQAC
SampleWt(Grams)

Where X s a blank correction obtained by titrating a specimen without the QAC of the present .
invention. Y is the milligrams of QAC that 1.00 milliliters of NaDDS will titrate. (For example,
Y=0.254 for one particularly preferred QAC, i.e. diestherdi(touch-hydrogenated)taliow dimethyl
chlonde.)



To al liter volunetric flask: A) Add 500 mlliliters of distilled water.

B) Add 40 m. of di m dium brom de -dtsul phi ne blue indicator stock
solution, available from GGllard-Schlesinger Industries, Inc. of Carle
Place, NY. C) Add 46 ml. of 5N H2SO4 D) Fill flask to the ﬁ&'kfﬁﬁ%&a
distilled water and mix. 26 March 2003 4p Preparation of a

solution. toal liter volunetric flask: A Wigh 0.1154 grans of NaDDS
avai l able from Al drich Chem cal Co. of MI|waukee, W as sodi um dodecyl

sul fate (ultra pure). B) Fill flask tlmswdekstwi th distilled water and mx to
forma 0.0004N solution. Method 1. On an anal ytical bal ance, weigh

appr oxi mat ely 0. 'B\Cglplansofdfssut?ipsmxes thReterov elusedh bergm igpheavemsgd dghtity cadcdléied asear est
0.1 . RALP e I o] out
150 M1 11t Sp VSRS follr Ay G i B Plroa Ll Bortlee BT, e
cyl i nder, add‘CZBOfPr‘F‘F *ietcint Eplpend!t he byt pane. acHEbhdreie. is Se|thickaes oithcrRIpe,

pl ace the CY bvhEtAGih) e QU 182 BsMprddbi@d Bad MO SR (19.5lgRMmheat . Bring the solvent to
a full boil while stirring and using a graduated cylinder, add 35
mlliliters of dimdium brom deahdigbiadser Tissat pkn. 4. While stirring at

hi gh speed, bring the nethylene chloride to a full boil again. Turn off the
heat, but conti nid&lly,oprdt itd softiess san@ ehe p'Eb:e s@é»};m:svmlbl: tﬁ;&ﬂnhﬁﬂ’d bé tdnditidoged

| ndi Cat or for m gng "I[R{’l%‘lqvie(f old%g eO rc er[r%):lyesarrpfﬁare Pt O?n%{tmgcdhflg tlﬁogxrsl ayer.

5. Using a 18R hod #T3
ani oni ¢ surf act@m 35%'hclstmeshunutbtmeanbymadlda megnpaatuex| iaogeod! 23 tot 40°C aAfterathe

rapidly St T Lighyf 00 30 SGRB0 0Bk Rodlbndd 16 Aol w0l Bhfe bl Aol ool aver s

to separate, he Intensity ue cof

dark bl ue add’“@b@m"l@l@tmdrdmrtrme¢<s’2bfo2t4T(1rant r api dI y stir for 30 seconds
and turn off stirrer. Again check the |nten5|ty of the blue color. Repeat
if necessary wi tHealinothheefingsspapg!|testing shopld takpypiage ptbingthe eondingsoel seemkat t o

become very tcmparweaaqglh&,m@.rytrb&ﬁammsdfﬁwwaé@e RESHRRY ifdiddin tRG3ntrols! Bfduld
endpoint is the first sign of a slight pink color in the nethylene chl ori de

| ayer. 6. RePUFErIfhdenyst! ﬁ'i‘r‘%mb‘f'c“ﬁ' PIPaTYEE Cq¥P Nt 0 the nearest 0.05 mi.

Softness testing 1s performed as a pawred companson in a form similar to that described 1n
"Manual on Scns‘ory Testing Methods", ASTM Special Technical Publication 434, published by
the Amencan Soctety For Tesung and Materials 1968 and is incorporated herein by reference.
Softness is evaluated by subjective testing using what 1s referred 10 as a Paired Difference Test.
The method employs a standard external to the test matenal itself. For tactilely perceived softness
iwo samples are presented such that the subject cannot see the samples, and the subject is
required to choose one of them on the basis of tactile softness. The result of the test 1s reported in
what 1s referred to as Panel Score Umit (PSU). With respect to softness testing to obtain the
softness data reported herein in PSU, a number of softness panel tests are performed. In each test
ten practiced softness judges are asked to rate the relative softness of three sets of paired samples.
The pairs of samples are judged one pair at a ime by each judge: one sample of each pair being
designated X and the other Y. Bniefly, each X sample 1s graded against 1ts paired Y sample as

follows:

1. a grade of plus one 1s given if X 1s judged to may be a littie softer than Y, and

a grade of minus one 1s given if Y 1s judged to may be a hittle softer than X;

2. a grade of plus two 1s given if X 1s judged to surely be a little softer than Y,
and a grade of minus two 1s given if Y 1s judged to surely be a little softer
than X;



7. Calculate the anbunt of QAC in the product using the equation:

(mllilttersNaDDS - A') x Y x 2 Sanpl eW (G ans) = PoundsPer TonQAC Where X
is a blank correction obtained by titrating a speci nen without the QAC of
the present invention. Yis the mlligrans of QAC that 1.00 milliliters of

NaDDS wil| titrate. (For exanple, Y=0.254 for one particub@&Meaiehpederred
QAC, i.e. diestherdi (touch-hydrogenated)gal | ow di nethyl chloride.) 26
March 2003 46 Tissue Density The density of tissue paper, as that termis
used herein, is the average density calculated as the basis weight of that
paper divided by.atghele ofplugibres isiveiiothi itappdasprd txtadousofidr tmmemsd ons

|ncorporatedthere| Cal i t he. ti.ssye .pa erein, is the
t hi ckness of the %Of i Setﬁ“%l‘f “gcrft'fed AR¢) %qu o ?e]%tsso(}cersl g L‘? 95 g/in2

(15.5 g/ cnR). PanedtiySoftness of Tissue Papers Ideally, prior to softness
testing, the paper sanples to be tested should be conditioned according to
TAPPI Met hod #Tﬂ@msspluﬁoafiegiamtyxiéiamiﬁdesd talbeap'hdclmdfiftc'rtmehf for 24

hours at 10 to 35"03&@5& fud WAL .@en.yywaﬂd e ool FIRSH AR & F ange of 22

to 40C. After this recon I on es s e conditioned for

24 hours at a rg%gaqégan%rggehxn@&e fSuiaft vaéz%).ﬁrmusvuftp@wm fSITRE @laUké

range of 22 to deal@_y the softness panel testing should t'ake pl ace
Wi t hin t he confdensetheafsulls efonspanplttest diemysethan encsample PhUipF oilualed thso #l s3mplg hi s

is not feasiBl&re fhk m'a&%m,dgﬂsltm Ggmestrk;epaﬁ@dmstehéal arafRld! PhenEXP Ik GNICE
i denti cal erﬁ’w ronnent al eX|loosure conditions. Softness testing Is performnmed

as a pai r ed seifiedymesdawn i vilue@r reawredilq give 2 25Tt Bvdt valede whisk aver samplova AResFn on
Sensory Testi QoM dRRS standA\%TMcSQ%F ka‘ﬂple?ﬁx@:hﬁﬂv@ Blus E:‘Jrhmbscﬁidcﬁjﬁ's de24minbdip) i shed

by the Anerican Society For Testing a Materi al s 8 and is incorporated
herei n by r dfesrdpeve gradspvthispsctite thegerp Bi&t: gandaygd. E’epd]ug@fru qf @aned 6 REFfa@Fhg

what is refgpd eglrdgfa &S sudh R faB6l [@1f i‘w %&echse% inddhe dr}?&éﬁea i G @M et
standard external to the test material itsel |§8r tactilely perceived

sof tness t WCRWEHSPESSare presented such that t he subj ect cannot see the
sanpl es, and the subject is requij red to _choose one of themon the basis of
tactile softness. The result of t Tigsye rted in what is referred

to as Panel . Scare. . Unit (PSU). Wth respect to softness testing to obtain
the soft negy-:g%%%-cﬁ-gﬁ#t ed herein in PSU, a nunber of softness panel tests
are performed. 'H;IS %@l?nod Is mlténdcd for use on finished paper products, reel samples, and unconverted

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

sample using a Thwing-Albert Intelect 1] Standard Tensile Tester (Thwing-Albert Instrument Co

of Philadelphia, PA).

Sample Conditioning and Preparation

Prior o tensile testing, the paper samples to be tested should be conditioned according to
TAPPI Method #T4020M-88. All plastic and paper board packaging materials must be carefully
removed from the paper samples prior to testing. The paper samples should be conditioned for at
least 2 hours at a relative humidity 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.

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 comcident. Identify sheets 1 and 3 for machine direction tensile
measurements and sheets 2 and 4 for cross direction tensile measurements. Next, cut through the

perforation line using a paper cutter (JDC-1-10 or JDC-1-12 with safety shield from Thwing-



ten practiced softness judges are asked to rate the relative softness of
three sets of paired sanples. The pairs of sanples are judged one pair at
a time by each judge: one sanple of each pair being designated X and the
other Y. Briefly, each X sanple is graded against its pairgd Y sanpl e as
follows: 1. a grade of plus one is given if X is judged to ﬁﬂ?“ﬁ@°:3little
softer than Y, and a grade of minus oM8is given if Y is judged to may be
alittle softer than X; 2. a grade of plus two is given if X is judged to
surely ‘be a |ittle softer_than Y, nd a grade of mn two is given.if Y
s ] udged tAIP PRGN Lon0f BiladelphizoPALP a4 emtrate okt Make St skt 554 3,
grade of pladssthihidagifie® &} M&Rint Qirdctioh testing 2nd vdge @ bl Hareaidemified dbt @bsst han
Y, and a g{ade of minus three is given if Yis judged to be a |lot softer
than X; and'™"8& "¢ 4. a grade of plus four is givento Xif it is judged
to be a whole Lot softer than Y, nd.a grade of .m nu i iven if Yis
judged to be ac\%ﬁg?g Y’@‘F SRy P dje "Eaﬁglﬁe %ecg?fég%"r' 4 laanZB';&\?It‘argvaogfedv'gcn%"qshe
resul t ant Jalieecrbss dirdetionifiom 9ickPSUind TheTheesatt tnowdfodtat"awale astrips dis mddned t he
results of one panel test. |f e than one sanple pair is eval uated then
all sanple d"ﬁ%\'i°F§°"é °e‘°F‘5’ﬁI?"$rf‘ﬂ‘gﬁed" ‘é\%%’d?sd?(ﬁgcr?% dfrﬁcéilg? 'gF %edgét"ﬁylr'lﬁ'éﬁf d

st ati sti calfineshal py&iust.samiplenall dighe 11 @idk stnps ars livd dselde upts@alsodovmed sheespthisk. as
required to give a zero PSU value to which ever sanple is chosen to be the
zer 0- base st anfardconvéred stotieamdarepl Beplehamt haV ebyplSlisample whiplus 8/plics teckas
determ ned b heir.relati WM 0 2 F

st andar d. 'Ifh%" antc ' %Pf 5} °’°§‘a‘l’r¥\é’}% %@@g&i)‘gﬂﬁ #’(Q)?&rrggtpe?g%)éf g\l/(ipr:{gl%tg'i ?%l&gﬁgﬁfeiyhat
about 0.2 BBeldrfepr EsengAlgrdigmimfitcemol Binfaldplandth)i Makubjreond V& gut runs
percei ved sQf . : - of LTI Ssu 'S call Tensi| Lhi's
method is ip%{agﬂgig‘ef@%ﬂlﬁg‘g;eglh&f‘fhﬂcE%eﬁh%gg%rﬁgrl g{j‘ﬁé?esé,?&lrs é’gf&g’%qn%%? :Jr and
unconver t edhe sple ksconditienet dorsat laastt haarsgtt la relptiveuimidty ol 48 tes Svapndwithin a

det er m ned 0 i.nch -wi SErd 0 : [ T R\ id

it ol oot U Geilc heEh 2 822 SBT3 S B 0V EcRE L

Phi | adel phiaisp taRAplaceSethgi the @ohuts of barongtantrtemparasye eed hiupwdipréasr. to tensile

testing, the paper sanples to be tested should be conditioned according to
From this preconditioned 15" by 15" sample which is 8 plies thick, cut four smps 1" by 7"

with the long 7" dimension runn.ing parallel to the machine direction. Note these samples as
machine direction reel or unconverted stock samples. Cut an additional four strips 1" by 7" with
the long 7" dimension running parallel to the cross direction. Note these samples as cross
direction reel or unconverted stock samples. Make sure all previous cuts are made using a paper
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

which are 8 plies thick with the 7" dimension running parallel to the cross direction.

Operation of Tensile Tester

For the actual measurement of the tensile strength, use a Thwing-Albert Intelect il 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
the Thwing-Albert Intelect L. 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 sample thickness at 0.025".

A load cell is selected such that the predicted tensile result for the sample to be tested lies

between 25% and 75% of the range 1n use. For example, a 5000 gram load cell may be used for



TAPPI Met hod #T4020M 88. All plastic and paper board packaging material s
must be carefully renpbved fromthe paper sanples prior to testing. The
paper sanples should be conditioned for at |east 2 hours at a reI ative
hum dity of 48 to 52% and within a tenperature range of 22 fo 24 Sanpl e
preparation and all aspects of the tensile testing should g\%"@rclhaqg@pl ace
wthin the confines of the constant tegperature and hum dity room For
fini shed product, discard any danaged product. Next, renove 5 strips of
four usable wunits (also terned sheets) and stack one on top to the other
to forma |amgleswalckpredittéd teitséle range 6fAR5(0 grams(25%tofee00 grdnes) sdus3d6G graros (ﬁ&%dent

| dentify shee machi ne tron t i nt

sheets 2 an¥f 53’2&} S'Pm{g?%éc'ﬁiler‘égfric(?ﬂaks%h ep Wetggg&éﬁ%’ﬁf g,”ﬁiéuioﬁ gar ahrough
t he perf or@&tlisadh that saénples ivivy pradipap ensilesidft 126 gladbe 375 ttansrod®i: @std2 wi t h
safety shield from Thwi ng 26 March 2003 48 Al bert Instrunent Co. of

Phi | adel phi a, Méke ¢re afelicacbils eppips atdeplat ok snd dbk e ertmmn' efcths tehsilaneite8 are
still identjfi | [ect K

identified ‘If’l rcqger((’)tgesf emgl ‘Irﬂ%c z?pgn "tt%I OHEIS& r&? mg"g 13"% dﬁ@% Qlﬁnoﬁ

machi ne di rew nsmumfmg)mrdtctacm&lelmdandf Bhe t@ui!lc tastyr. 1f’l15<vm§b€ sure |ﬂpcssmnsrﬁr¢ h@ Cross
direction frag : Eyel ot

machi ne di re{:p égﬁ,%q %ﬁéitﬁgg&d%gg tl-ﬁggwoacr%ﬁﬁ%o% 19&1 uﬁ rcssmrrlggfsé%}yr)ﬂ(ﬁ:er %lgéps

di recti on tmewsbd w fulewntaq gvithFhgrpapdreameple. f | nj shed product sanples, all eight

1" wide strips are five usable units (also terned sheets) thick. For
unconverted st ddkr insefiny the geper Jestrpiripsintocthe tp ¢lampsywhe) mstrumepicasiopheaatbei s 8
plies thic i berfodt t er
(300 1- 10 or B, P S AR ol Do e e e e o
of Phi | adel ¢fi¥-aseceay pasps R Berstpringdheetestdrefosqany valys 1s igeorded) BF tangjlersHi widehi ne
direction whike the other runs parallel to the cross direction. Mke sure
the sanple 1s conditioned for at least 2 hours at a relative humdity of 48

to 52% and W t Riydh @e dnSRPRGS I RsIBADR B tehdild Rsi@hnSirunRAlRlafual ITBP adsBlisi ON
and all aspects of the tensile testing should  _also take pl %ce Wi trcryorg t he

confines of commistecdnsthasipssbeafpupaetssly "QWH‘SH?JPH witelsargRosEPy hepdand

precondi ti oMeekndik"lodtyin Iinits SALHAINE froki 1Bd 1isBuBenplséa@Sort the digytalcpatel frammr s tihei ps | "
by 7" wth the long 7" dimension running parallel to the nmachine

di rection. M8%¥ “MHese sanpl es as nachine d| rection reel or unconverted

st ock sanpl es. t an addjti onal r s r| " The W o QN Ghe 7"
di mensi on' r unnith§ e pSrACPEI RO 11I% pf:rr%”sng I rec ‘mlo)b)éy N & Skrﬂg%nnehpgéﬁp es as
cross dir emkéssany a@atm@rtouﬂcmﬂmtmni chimpe lo thanpitielstariviglposisensenghtithemnedvi ous

B i

Obtain tcnsxlc readings from all the paper test strips. It should be noted that readings should be

rejected 1f the strip slips or breaks in or at the edge of the clamps while performing the test.

Calculations

For the four machine direction 1" wide finished product stnps, sum the four individual
recorded tensile readings. Divide this sum by the number of strips 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-ply products.
Repeat this calculation for the cross direction finished product strips.

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 number
should normally be four. Also divide the sum of recorded tensiles by the number of usable units

per tensile stnip. This i1s normally eight.



Phi | adel phia, PA). There are now a total of eight sanples: four 1" by 7"
strips which are 8 plies thick with the 7" dinension running parallel to
the machine direction and four 1" by 7" strips which are 8 plies thick
with the 7" dinmension running parallel to the cross directign. Operation of
Tensil e Tester For the actual neasurenent of the tensile stsz?g@rYﬁooése a
Thwi ng- Al bert Intelect 17 Standard Tens$0le Tester (Thw ng-Al bert

I nstrunent Co. of Philadel phia, PA). Insert the flat face clanps into the
unit and calibrate the tester according to the instructions given in the
oper ati on nmanuderst thistcplgulatipniferghegross direqtigp wreaptertepor reshampls @apeRYTPSy nent
crosshead speed to 4.00 in/mn and the 1stf "and 2nd gauge lengths to 2.00

i nches. The br ¢dkeRUREE N wpt of &ApYiPEh-be set to 20.0 granms and the sanple
wi dt h shoul d bg: set to 1.00" apd the sanpl e thihcknggs at 0'd025"'“A | oad
cel | is sel ect &4 RYipaes ¢4 IRqaincatiany; the spsile Sranginshquidhe conyeged injo “saggifice ¢ o
be tested :tbaﬁtcnblieltswagm"gﬁ%emd tlf?&%ni)f)f lhh@enﬁi&r@engtmmﬂz&ﬁcd lﬁf)me M&nﬁﬂm a
5000 gram | oad cel. . be .use r .26 Marc 003 49 sa es with a

redi St ad (SRS meEheATBIODT S50 by e R e SR ARE O AR BBy ans
(75% of 5000 grans). The tensile tesigr can also be set up in the 10%
range with the 5000 gramload cell s 9¥¥at sanples with predicted
tensiles of 125 grams to 375 grans could be tested. Take one of the tensile
strips and %‘Fg?&ee-one end of it in one clanp of the tensile tester. Place
the other end qf._the paper strip,n the -6l : re t ng

di nensi on of tﬁéscoss'?'r'?p?p elgssurc?juar%nﬁoﬁlbcabkgcaffzw{sogtuﬁgg giljggls(lgngf V'ts e e{ggnthgl e
tester. Al semplakereswbjectth® & fieqs swese swotp, wWhichrapplisgiarrgngeooftshressesi tdvhrat 3i de of
the two cl ition, the pressure of each of the clanps nust be in
full cont agc{m%\na"tlhrq?lﬁgﬂpaper sanple. After inserting the paper test strip
into the t GlafyIPs, the instrunent tension can be nonitored. If it shows
a val ue of grans or nore, the sanple is too taut. Conversely, if a period
of 2-3 secopds,mpreses af t gy, shialduedd Ribineid ol sR560 aMichVR! HGildbRe FemOr ded,
the tensile strip is too $Slack. Start the tensile tester as described in
the tensile tester instrufbeametresaientifithlactofBiscajayy, Monpl ete after the
crosshead autopatically returns to its initial starting position. Read and
record the¥BIfSITE | oad Pn™MIRARlELP WA RRYS2EH%%e i nstrument scale or the
digital panel nmeter to the nearest unit. If the reset condition is not

per f or med ¥ratically by the instrument, performthe necessary

adj ust nment o set t he instorsumnr}]ant clanps to their initial starting
positions. Thsert the next

Sample Temperature  20°C
Sample Volume at least 0.2455 cm3

Initial Shear Stress 10 dynes/cm?

Final Shear Stress 1,000 dynes/cm?
Stress Increment 25 dynes/cm? applied every 20 seconds
Method

Place the sample on the sample plate with the gap open. Close the gap and operate the
rheometer according to the manufacturer's instructions to measure viscosity as a function of shear
stress between the initial shear stress and the final shear stress using the stress increment defined

above. B

Results and Calculation




paper strip into the two clanps as descri bed above and obtain a tensile
reading in units of grans. Obtain tensile readings fromall the paper test
strips. It should be noted that readings should be rejected if the strip
slips or breaks in or at the edge of the clanps while performng the test.
Cal cul ations For the four machine direction I" wide fini sﬁ@&'aff?' 08t
steps, sumthe four individual recordedsitensile readings. Divide this sum
by the nunber of strips tested. This nunber should normally be four. Also
di vide the sum of recorded tensiles by the nunber of usable units per
tensile strip. Thdmsultingreoaphmplbylog shea ritos Hob thel x-gxsy logrviseity | Ppisp (Rchuches .
Repeat this | cul atjon for the.cross directy.on £ini I PS.
For the uncdiverte dsPan @it B8 Raf vk, yotah| AlRnEe Bl 85 Rkt b
the four i rae il vales dordésdosite ars conveneddidinfys ceripaisedeP)tbiinmiltipliingdy 10he
nunber of strips tested. This nunber should nornmally be four. Al so divide
the sum of recofkhediscloswres ¢fadl potgnts, ipeteni apilisations (and ayl ratenta iwhich igse thereers ias e
step. This i r j i irs Lon for
he cr oss. dFact PonctnesSheas pugulbep e A PSR FAGRLE, §
are in unit shreghet ghis/desveiptiontare hoighy snserporgipd by jrefersprecherqie dt isoerprassle nokensi | e
strength sh | iy by Li : .

et ned as. harstne Sfey e iy driedodmeRR REbblriied bp ierk PRI Badt drehaleRe
cross nachi the pisenéinvedies.,  di vi ded by the basis weight, and corrected in
units to a value in nmeters. Viscosity Overview Viscosity is neasured at a
shear rate of 1Blg gartioulayembgdiraents@f the Prsseal inyantehave bgen ilippigatedand desegbedy o
subj ected t Q uld YeelioRlks BRse KUBER theViithh vARE RS cRinfARIEmainalisRTae6e €ach
at a constant anplitude. paratus Visconeter Dynam c Stress Rheoneter
Model SR500 Mt wHhqus deppring frsiethe seiF andreensef thecivegtipne i 15 thiegefors priendsg to

Pi scatawy, RvesATi fHpéilsed asimé all S0dh Pk gds lafd mddiifidticHs @t RE JARiA 1RIBogé DR this Set up
Gap 0.5 mm Sanpl e Tenperature 20C

mvention.

sum



Sanpl e Vol une at |east 0.2455 cnB Initial Shear Stress 10 dynes/cm Final
Shear Stress 1,000 dynes/cnR Stress Increnment 25 dynes/cnR applied every 20
seconds Method Place the sanple on the sanple plate with the gap open.

Cl ose the gap and operate the rheonmeter according to the ggpﬁuf@ct géer' S
instructions to neasure viscosity as a function of shear BEE 988 veen
the initial shear stress and the finaP?shear stress usi ng the stress
increment defined above. Results and Cal cul ation 26 March 2003 51 The
resulting graphs plot I og shear rate (s-1) on the x-axis, |log viscosity,

Poi se (P) onyidters lcelimey-18%xi S, and stress (dynes/cm-) on the right y-axis.
Viscosity values are read at a shear rate” df 100 (s-1). The values for
viscosity are converted fromP to centi poise (CF% by mul tiplying by 100.
The discl osufes of sofl ssy5RpRehpraduch sdsaft UssHHPAPER P UA<COPBRYBany pat ent's whi ch
i ssue thereon, as well as fanﬁ corresrgjondi ng published foreign patent

appl i cations), af6oPUBT RERL, AR BEASE Pned  t hroughout this description are
hereby incorporated by reference herein. It is expressly not admtted,
however, that amchgfucdl edtedogeomppditonidrposited on atleadt dny onterf srfergeésaigrsaicnsatdeach

or disclose the,pr. | I..On. ile particular enbodinents of the
present inventi ocrq%]'gajg& ee é{’?ﬂ’%‘g"gf‘é%é%g‘nd described, it would be obvious
to those skilled in the art that various other changes and nodifications
can be nmade W t hout sefspas eqtive Heredisil Meerapispd cofigRige Setlys anBFdienhedMPRYS Rt i on.
It is therefore intgndadntames@@bmpdind,he appended clainms all such changes
and nodifications that are within the scope of this invention. 26 March
2003 52 WHAT IS CLAI | S: % A soft tissue paper product, said soft

ti ssue paper product” CEHPESiNG: 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 clextenzl sthitsadthagicelonfsigtcemposgonmbutherrympnses a bilayer

disrupter.

It:r)ol
mp

2. The ussue paper of Claim | wheremn said quaternary ammonium compound has the

formula.

(RDgem - N" - [(CHp)g - Y - R3Jy X
wherein
Y 15 -0-(0)C-, or -C(0)-O-, or -NH-C(O)-, or -C(O)-NH-, preferably -O-(0)C-, or -
C(0)-0-
ms | to 3, preferably 2;
nis 010 4, preferably 2;
each Ry 15 a C|-C¢ alkyl or alkenyl group, hydroxyalkyl group, hydrocarby! or
substituted hydrocarbyl group, alkoxylated group, benzy! group, or mixtures thereof,
preferably methyl;
each Ry 1s a Cy3-C3y alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or

" substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof,
preferably Cy5-Cy7 alkyl or alkenyl; and

X 1s any softener-compatibic anion, preferably chlonde or methyl sulfate.

PS

3. The ussue paper of Claims | or 2 wherein said chemical softening composition further

compnses a plasticizer.



a softening active ingredient, wherein said softening active ingredient
conprises a quaternary ammoni um conpound; an el ectrol yte; and
characterized in that said chem cal softening conposition further conprises
a bilayer disrupter. 2. The tissue paper of Claim]l wherei airfp
guat er nary anmoni um conpound has the formula. (R )4-mN - [2?@;—% 2003R31m X
wherein Yis -O(OGC, or -CCO-0, or sy C(O-, or -C(O-N1L-i-,
preferably -O-(OGC, or - C(O-0; mis | to 3. preferably 2, nis 0 to 4,
preferably 2; each RI is a Cl-C6 al kyl or al kenyl group, hydroxyal kyl
group, hydrécar ble tigsue panshsft Gleimt eethdrgd soid alasyaizeyisselpstedafrdo & gaap eehsghinup,
benzyl group, or m r A ~each R3 is a Cl3-C21
al kyl or al kcnylOfg’r)]g%wgﬁﬁggbg'xpggf)?wgggl)}ﬁcg?ﬁh%’E@%gﬁ{ﬁ@or substituted
hydrocar byl 5 gr oujhe 1i@duk apét &taRflo RO ccdplg'}ﬁyrljs PP sarddiecbiletofiprile 0 8 6 80T »
preferably C15-Cl17 al kyl" or al kenyl; and X is a_r:jy sof t enefr - conpati bl e
ani on, pref er ablsglegted Fomdgise groupetdngpingypf heechigideTglis of sedigmpsiieipmopndd ai ns
| or 2 wherein sglfesfdem cal softening conposition further conprises a
pl asticizer. 26 March 2003 53 4. The tissue paper of Claim3 wherein said
pl asticizereis Shk@sduepaphl dThPofGROpHeEiap Slaftsl whereiraidbah e idxb@Ns sabyeol ,
pol ypropyl ene gl‘ycol and m xtures thereof. 5. The tissue paper of any of
the precedi ng clf&hEe BRAOPHU8RPY el ectrol yte conprises a salt sel ected
fromthe group consisti.ng of the chloride salts of sodium calcium_ and
magnesi um 6. The ti é'g'ﬂl@ﬁbé‘ﬁ@fm&f Sﬂlﬁd drom pairaied andier wpsaurated primgry and/gf 55 g
bi | ayer disrupter is seeh®bf aftinef fride. t fding6xidE 2P &okdl, fagy aéid, dikyl Ehedodni C
surfactants derived fr(gm §a5ur t ed a]nd/o unsat urated_pri ary and/ or

and/or alkyl aryl carboxylic acid compounds having from about”6 to about 22

carbon atoms in a hydrophobic chain, wherein at least one active hydrogen of

satd compounds 15 ethoxylated with < 50 ethylene oxide mozeties to provide an

HLB of from about 6 to about 20;

™

nonionic surfactants with bulky head groups selected from:

a. surfactants having the formulas:

RS Yo RS R® Yo R®

R® R®
R5
wherein Y" = N or O; and each R’ 1s selected independently from the following:

-H, -OH, {CHj)xCH;, -O(OR?),-H, -OR', - OC(O)R', and -CH(CH,-(OR?),~-H)-
CH,-(OR%),--C(O) R', x and Rl are as defined above and 5 < z, z', and 2"’ < 20;

and

b. polyhydroxy fatty acid amide surfactants of the formula;
RZ.C(0)-N(Rl)-Z

wherein: each R! 1s H, C 1-C4 hydrocarbyl, Cy-C4 alkoxyalkyl, or hydroxyalkyl;

R2 s a Cs5-C2 hydrocarbyl moiety; and each Z is a polyhydroxyhydrocarbyl



secondary, am ne, am de, am ne-oxide fatty alcohol, fatty acid, alkyl
phenol, and/or al kyl aryl carboxylic acid conpounds having from about 6 to
about 22 carbon atons in a hydrophobic chain, wherein at |east one active
hydrogen of said conpounds is ethoxyl ated vvlth 5 50 et hyl ene oxi de

noi eties to provide an HLB of from abou% 6 to about 20; 2.26MariAPes
surfactants with bul ky head groups selected from a. surfactants having
the formulas: R R5 RS YY" RS R5E R5 R5 R5 XI) R wherein Y' = Nor 0; and

each RS is selected in@l&@@mdemgIaymfcaromdrr&erbw&ﬂamv\ivngat lcasH3 hfdrbxyks ey x CH3,
-QOR -)Z-H -OR, % and - CH(CH - S H) - chRZ)l.-C(O) Ri,
x and R are as defi netPratsisgle Behaw o an g "’E‘awdé‘f’l’ﬂ’aﬁ"‘eﬂlﬂc"é(ﬁ“ and b.

pol yhydroxy fatty. acid ami de.surfactants of. the formula: R2 - C(O - NRI)
- Z wherein: each’R Icai"gmf—ls"'f@wlmsd'&v'%ﬁ’ffg"é‘&i’"ﬂyl C 1-C4 al koxyal kyl, or
hydroxyal kyl; R2 is a C5-C21 hydrocagb | nojety; and each Z is a

pol yhydr oxyhydr ocar byl 26 Mar gh™ 2808R 9% ﬁ'&n}elxy havi ng a |inear hydrocar byl
chain with at least 3 hydroxyls directly connected to the chain, or an

et hoxyl at ed deri vati vewhdigr &ofs selgeisd Jrong the gtripceossipting &f mrs*cqwawrﬁgwﬁ%

formul a: (R in- Y- %r(rﬁry Q)c;)ndarﬂop)oran%cdvgﬂﬂﬁeﬂl@l & alii- a'?ﬁ“@@rto@ﬂbot\f det he

group consisting of saturated or unsaturated pri madz% secondary o
branched chai n al kyl obYSsacRpen gy hawyarfree'a%bebtn%m gyt 2 @Par dLEF LB Eha| n

havi ng from about 6 tOseﬁJ@@&”ﬁo%Zh&ﬁllmﬂg @ltOQﬁEBOr cBMbiRatibhs dfShe fabWIAE @dudsr om t he
foll owi ng gr oups or conbi hations of th ' and/or

-[CH(CHB) CHR2] - Y i's sef@tbetrdier dﬁ’f*ﬁ%)%l i X {m%\#&n‘% fgﬂ‘pé'g ?“”%“g gt"Az} NecH2) n
N-(A)4 -B-(CR),; N (A5): 2CH: (- B ey -B-(MH)LMYA)z; {fhenyDRERK),) (BIpheAY BN {(A);
with n bemng from about | to about 4, wherein each A 1s independently selected
from the following groups: H; C\.s alkyl; R'; -(R°0),-H; {CH,),CH;; phenyl, and
substituted aryl; where 0 < x < about 3; and each B 1s selected from the following
groups: -O-; -NA-; -NA,; -C(0)O-; and -C(O)N(A)-; wherem R* is defined as
heremnbefore; g = 1 or 2; total z per molecule 1s from about 3 to about 50; and X*

is an anion which 1s compatible with fabric sofiener actives and adjunct

ingredients.

7. The ussue paper of Claim 6 wherein said bilayer disrupter 1s a nonionic surfactant having a
hydrophobic moiety that 1s selected from the group consisuing of: fatty alcohols having
between about 8 and about 18 carbon atoms and alkyl phenols having between about 8 and
about 18 carbon atoms wherein said hydrophobte mosety 15 ethoxylated with between about

3 and about 15 ethylene oxide moseties.

8. The tissue paper of any of the preceding claims wherein said bilayer disrupter is used at a

level of between about 2% and about {5% of the level of said softening active ingredient.

9. The tissue paper product of any of the preceding claims wherein said tissue paper
comprises at least two plies of tissue and at least one of said plies comprises an inner face
and an outer face, said outer face comprising: a first region and a second region, said first
region being raised above said second region, said chemical softening composition
bewng disposed at a level of between about 0.1% and about 8% of the weight of said

T~

tissue on at least a portion of said first region.



with n being fromabout I to about 4, wherein each A is independently
selected fromthe followng groups: H C, .S alkyl; R; -(R20),-H

-(CH2), CH3; phenyl, and substituted aryl; where 0 5 x < about 3; and each
Bis selected fromthe following groups: -0-; -NA-; -NA; -C(OO; and
-C(ON(A)-; wherein R2 is defined as hereinbefore; g = | & Marcht260al z per
nol ecule is fromabout 3 to about 50; and.X is an anion which is
conpatible with fabric softener actives and adjunct ingredients. 7. The

ti ssue paper of Claim6 wherein said bilayer disrupter is a nonionic

surfactant REVi Ngpdissy PaRPRlInG JTOME pYeckdidl cliutns et @sld fohericdl hfigringup
consisting of: fatty al cohals having between ab ug(g and aboyt 18 carbon

atoms and al kyl PATPRENEN pradenegted etsnBUfomy digtrely suf Bt SPaeE APHOA! t ons
wherein sai d hydpapBRYibeweRi Bbit SiafcaChdd Gindal Mtieshd Wbdub 1 doeireaepdn ligdabidéh. 3 and
about 15 ethyl ene oxide noieties. 8 The tissue paper of any of the
preceding clainms wherein said bilayer disrupter is used at a |evel of
bet ween about 2% and about 15% of the | evel of said softening active
ingredient. 9. The tissue paper product of any of the preceding clains
wherein said tissue paper conprises at least two plies of tissue and at

| east one of said plies conprises an inner face and an outer face, said
outer face conprising: a first region and a second region, said first
regi on being rai sed above said second region, said chem cal softening
conposition being disposed at a | evel of between about 0.1% and about 8%
of the weight of said tissue on at least a portion of said first region.
26 March 2003 55 10. The tissue paper of any of the preceding clains
wherein said chem cal softening conposition is deposited as uniform

di screte surface deposits, spaced apart at a frequency between about 5
areas per lineal inch and about 100 areas per lineal inch.



