; e3e, | bbc, ggk6kT, | 26 March 2003 *16616b* This is a continuation-in-part
of co-pending Provisional US Patent Application Senal No. 60/104,371, filed
in the nanes of Vinson, et al. on Cctober 15) 1998. TECHNI CAL FI ELD This
invention relates, in general, to softening tissue paper; angpMR&L2003
specifically) to a conposition which may be applied to the surface o

ti ssue paper for enhancing the softness thereof. BACKGROUND OF THE

I NVENTI ON Sanitary paper tissue products are w dely used. Such items are
commercially offered in formats tailored for_a varlety of uses such as
facial tissues, toilet tissues ¥Hd BESHERARERt ovel s. of these sanitary
products share a conmon need, speC|f|caIIy to be soft to

Softness is a conplex tactile inpression evoked by a prodmmmmmm m
stroked agai nst the skin. The purpose of being soft is so th

products can be used to cl eanse the skin w thout being |rr|tat|ng
Effectively cleansing the skin is a persistent personal hygi ene problen1for
many peopl e. Objectionabl e di scharges of urine) nenses, andJWﬁmmm

fromthe perinal area or otorhinoiaryngolical mucus dischar mmmwmu

al ways occur at a tinme convenient for one to performa thorough @h@gn5|ng,
as with soap and copi ous anounts of water for exanple. As a substitute for
t hor ough cl eansing, a wide variety 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
t hese products does not approach the | evel of cleanliness that can be

achi eved byrhishea editRuitoaiepghoCieRnsing @rowidiares randt Apidusar Senef Nbi ssue
and togﬁllng F ducts are constantly strivin to make their products

conpet T4 &rgnm e pamgsial t“l‘fB?(fﬁ@}ho'bq)%‘a‘Pféll 8t hods. 26 March 2003 111
w or 26 March 2003 2 Shortcom ngs in tissue products for exanpl e cause
many to stop cleaning bef ore tﬁ@cgg‘ﬁ“ﬂgn%éhpletely cl eansed. Such behavi or

is prompted by the harshness of the tissue, as continued rubbing with a
harsh i npl eHSHEvEREeD EiRtesq i Bemeral dnsplening sshe Papse andueee sesreficallpde 8. The

al ter n%h\assxudne@mhmam% 2pflidd Baht is@kdcy oFliRaARSHHer 7 ARARRP tﬁ‘é’?d?m[:fﬁough
this often causes mal odors to emanate and can cause staining of

under gdhstetft s, and over tine can cause skin irritations as wel|l. Disorders

of the anus, for exanpl e henorrhoids) render the perianal area extrenely
sensitive and cause t hosBAGKSROIHNROFSHERINVESFI@N s to be particul arly

frustrated by the need to clean their anus without pronpting irritation.
Anot her nofabley pwseusht eredprioatst widely wsed. Sueh gemp arer eqpueareial inefEsedbinowi ng

neCeSS%Aﬁmmm%r Dasic &QLCQWQ%%%E ﬁgu?csy&,ha% smesgkfms&gcrﬁg%ew ping can

culmnate In SOore nose even e sortest I ssues aval e today are
enpl oyed. All of these sanitary products share a common need, specifically to be soft to the touch.

Softness 15 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 retaining such discharges for disposal m 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

cleansing methods.



Accordingly, making soft tissue and toweling products which pronote
confortabl e cleaning w thout performance inpairing sacrifices has |ong been
the goal of the engineers and scientists who are devoted to research into
i nproving tissue paper. There have been nunerous attenpts g Madnoe03 he
abrasive effect) i.e., inprove the softness of tissue products. One area
that has been exploited in this regard has been to sel ect and nodify
cel lul ose fiber norphol ogi es and engi neer paper structures to take optinum
advant ages of the various avail abl e norphol ogies. Applicable art in this
area includes: Vinson et. al. in U gglPatent 5,728, 954, issued July 20,
1993, Vinson in U S. Patent 5,405, 4 i ssued April 11, 1995, Cochrane et
al. in US Patent 4,874,465 issued Cctober 17) i 989, and Hermans) elL. al.
tn U S. Statutory |nvention F@grstr J==ﬂ=~- 2, published on August 5) i
997) all of which disclose nethods f}/,f’EEﬁst\Q\ or upgrading fiber sources
/'/

to tissue and toweling of superior N\l i cable art is further
illustrated by Carstens in U S Pa <\\ ssued Novenber 17) 1981
whi ch di scusses how fibers can beg ‘ )Qu pe conpliant to paper
structures so that they have axi \ tial. Wile such

techni ques as illustrated bynthese rnleS are recogni zed
broadly, they can only of fer some I| alnto make tissues truly
effective confortabl e cl eani ng |nple \_, area whi ch has received
a consi derabl e anmobunt of attention is the .do 'on of chem cal softening
agents (also referred to herein as "chempal goftenerg’) to tissue and
towel i ng products. 3 26 Marah 2003 As uged herein, e term "chem cal

sof tening agent" refers to any’~chem cal ijjgredien ich inproves the

tactil e sensation perceived by atheaggnsd hol ds a particul ar paper
product and rubs it across the q?TﬁT“ gh /Somewhat desirable for towel

products, softness is a particullarlgz pporlt operty for facial and
toilet tissues. Such tactilelﬁ>j ei vabl g tn can be characterized
by, but is not wmted to, fr+Ction | exylbi |1 noot hness, as wel |
as subjective dégscriptors, $uch as a feelffng Iike | ubr i%i ous, veret, silk
or flannel. Suitlable materials include thgse which inpart a | ubrici ous feel
to tissue. This|includes, for exenplary plrposes onl{) basic waxes such as
paraffin and swax—and oils such as nin-;zg/gLL/aﬂd silicone oil as well
as petrol atum and nore conpl ex IuorrcantsT enol I ients such as quaternary
anmoni um conpourfds with |OE#,?’S=--i. s]) functional silicones) fatty
acids, fatty]al cohols a’// atty esters. ~“Hfe e-e—efwork in the prior art
pertaining tp chenical softeners has taken 0 pat hs\ The firstepath is
characterizefl by the he tissye paper web during
its formatioh either, oy adding an attractive ingredient_to the 2 s of pul p
whi ch will ultimatef ied i i aper web, to thdpul p
slurry as it|approfyg to the wet web as n
resides on ajFourdgffinier cloth or dryer cloth on & paper maki ng nachi ne.
The second path i gf{categorized by the addition of chem cal softeners to

ti ssue paperweb #
i ncor por at ed into\

maki ng operation as,
onto the drylweb bgfore it is wound into a roll o
related to the forNgr pa{h categonzed by adding

ti ssue paper pnor t\q

flor exanpl e, by spraying
paper. Exenplary art
¢ghem cal softeners to the

5,264,082, iSs v 23; 1993 i ncor por at ed
herei n by reference. NS br ogge’use in the industry
especially when it/is de sEFeagt h whi ch woul d ot her wi se
be present in thg paper anc mnl h 1agg=uzgsuy-n-n-4. , particularly the
creping operation) is robust encugt#a £ t ol erat e i ncf 0i.tionwof t he bond
i nhi biting agents. Her-»— B\ aSSO¥ e W t'h these

net hods, well kno : | ocation of the
chem cal softener & .t s sprad ag brppdly through the
paper structure af twye fifper furnish

there is a | oss 4 paper «strengt haccqopanyiag useNof these addi tives.

Whi | e not bei ng dound\by theory, @t is del y bel i ev@d that the additives
tend to inhibit the f@mation of fiber to fiber hydrogen bonds. There al so
can be a loss of control of the sheet as it is creped fromthe Yankee
dryer. Again, a wdely 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
Vi nson) ei. aI , January 30, 1996, incorporated herein by reference
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Such i nproved products and conpositions are provided by the present
invention as is shown in the foiiorving disclosure. SUMVARY OF THE

| NVENTI ON The present invention describes softening conpositions that, when
applied to tissue webs) preferably dried tissue webs, proviges Q gtrong)
absorbent) and aesthetically pleasing tissue paper. The conposi on 'S

di spersion conprising: an effective anodnt of a softeni ng active
ingredient; a vehicle in which the softenlng active ingredient is

di spersed; an [ n usi ng
t he vi scosi tyS of‘ g?'ﬁmgg 'Xtt%%ugl K on%tqﬁgl)r éﬁ%mf" %aus? aﬁy F%éépv(ﬁesaglc? %%{0% tﬁ o

di sper si onom;ilctblhelam‘ctleﬂmarhgbdhewposl ;bmmpted rbyttlmeha/rehesﬁ ef thk omm;e, ancbnanmizd| ayer
disrupterp§$ further ducz t he VIS of t.he g@f ni n 051t| n The
term "vehfdPEe Wi ﬁs‘B‘EF ‘f‘?f’“l‘réé?n ‘?l‘ SFEHEE S rﬁﬂ%e‘fa& “dF §BIVed’®

chem cal pr@&HNE HéaREhg ARKKi yzenau:yrci&nﬁddwsdh&sba&vdn&hmdhrs Qftedabisek fnwoaors
chem cal papetnaking additive, or a fluid that is used to suspend a

chemi cal ﬁhﬁ%ﬁ“ﬁ‘ﬁﬁl‘% Fradtie staiping pf andrEgArpenss, ARd T gpecan \9%“5%@‘“%1 ITHEHRS AShat
contai ns geghem cal additive or aids in the delivery of a chem cal
paperneking additive. Al references are nmeant to be interchangeable and
not |'i mting. pilhi@ed STPRHE QY for 3xgﬂplfe| RnfrhiBs, 2ehlied Jthk t15?:1191{313rz"ﬂ'e(ﬁ"aéxtn'::mt':ly
paper neki ng additive. The tetrri " Sdpersmn as used herein includes true
sol uti ons;ensmw@ﬁsqamst)wsanﬂh%wfcs rsmh isopdsrs t9 heagiicylafly frustvited bynthenedddn, al |
terns are [ limting. 1f the vehicle is water or
an aqueoughggw&€%§%amﬁﬁgﬁﬁpﬁ era%ﬁy, the hot web is dried to a noisture

| evel bel ow i 5. eayl laerJaQthgrg&%s?ﬁﬂ%iﬁBk if e r%}a %aﬂo‘lﬁglo%é? c'y?{] 2003

conditions) before elng contact'e e conpos
process i shal se happkoldaRépeated cyalsmfé)lqwapgaandaﬁpmg dae animinate WGLSotel e emen

noi st ur e~c nt .as ermal ang additive applied to the
tissue papg ﬁg‘“ss%‘}tgft'é?uﬁf)f‘wlgﬁg?%%ﬁwﬁ l??ad% | % and about 10% based on the
total weight e .softenin osi tion conpared tq.the total i

he resul £1 ng Pty oaaRE IRCORES i R e Bactis pdicty prrBie srloHaNe

basis wei glhinmgfwﬁﬂoenbamﬂﬁnckqnb@ma@@wfm 13§ Mdng tRBsl tiR doblDEN thélexipfrictry afd | ess

t han about 0. g@ Al'l percentages, ratios _and proportions herein are by
wei ght ) uFﬂ‘@é‘é‘s ﬂé‘Fw‘%”@‘CQ PREFFIEY MO\ MPRIP YR SSi® PaRFHt HISES BAYR e TYMefays

present i piveiphs 18 Fodubd ¥RE Sorhsivdd ¥, € dinfhrve itle sbinIY6f RaRGroddbRduct ) sai d soft
ti ssue paper product conprising: one or mare plies of a tissue paper; and a

chem cal sof t h & BRTROGdeh e Qo MR Bif REar®RasHeeh RAIcIOUNE nRUiREE1BIES Msee Of
said tissue, said chem cal softening conposition conprising: a softening

active i ngw@aplesfﬁs anghrBEBPH PIRGTHIYEPICE I ke eptiMupeadvaRiagss PEE VetinypaTallalle 5
quat er nar yoARERHEY Wpﬁﬂémﬁlﬂ?tqn R0 aRh Giefud@: WiBon &N4L. 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 to 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 toweimg

products.



characterized ~n that said chem cal softening conposition further conprises
a bilayer disrupter. BRI EF DESCRI PTION OF THE FI GURE Wi te the
specification concludes nmh clains particularly pointing out and d~st~nctly
claimng the present invention, it ~s believed that the pr e%@m}iarézt{] tion
will be better understood fromthe follow ng description ~n conjunction
with the appended exanple and with the foll ow ng drawi ng, mwhich |ike

ref erence nunbers identify identical elenents and wherein: The figure is a
schemati c reprgsestateram thé lierst rodtmikel sfhing Qpét'd raferd el Bhentdal ikeedindCess
of the present .invention of addi.ng chem cal papernmaking additive conpounds
to a tissulhigkimPerss the tachile sensaliem PRISFvedsbygthe ot wiho hglds aartichiar gancpw,

62 26 Mr CrodRshd it hirbhs BReSa. Rith iy indifr bOMGHE FARbof profhat) st S ent
invention provides a conposition which may be applied to a dry tissue web
or to a sepdrtiqylaglytimpagiant pegpertyer faeiah and; tavet tissues.cSush pastilehapereanshis sefiness
tactilely el . Ler Mo LSH: . e Ln
ol udes bt v Rtefieely, BEER nol RublAT g, BLAEHE, MR maTdaChs PRI

equi | i bri usnbjeolivstdgseripows tseeit astahieeligflike bberidns, edvetesikive flam)el. Huidabieivatendls ch
are at a Mol SRS CORKENplR (AT EHT Yt SLIRSANELT 6. BRESLH Surnle

sem -dry tisSsue paper web'includes a £T sSue ™ \Web Wi a i sture chnben
exceedi ng odlg begjtmlakdsrsuchirasparsffinraed besstvenind disssuclipasahinerabbiy addnalicondrpidas t | on
herein is applied to a d tissu per web. The. softening conposition as
wel | as a WAL RoRroplses et i BN 2RS SROLISES S Mt HOR Ry ATy i o
to tissue ednodddsvithasdy 4108 dhaifsy fupttichialsilicvnesi fatth asidd) &R afcohuichnt ifaty céefsy | ow
| evel s of softener additives) e.g. cationic softeners. provide a
significant timsyRicawRRIMNGe pfibaRT perdiRmgap Phdnichl efich&e hisUhlfea @@o pdthd. TRSUE
webs in accordance with the Fr esent invention. I_rrportantlg) it has been
found t hat fistRet legharacesized By therddditionefi inses tadhediseys pawsr tveh dvng risifagEohaper
are | ow engighydadinga Srnlal SR URErBAAR o the VA HSpull) gﬂcmnhﬁmwe fdrHkd s 401 e,
because the softening conposition has a high active level when the

sof t eni ng GOWPRIDER WeP. tosthg Prlp BTy 3sHeanprsehss ptPRpaY reaking lmachipp (o kxuthe yeHwgb

ti ssue web ne =\-Xd (N yi ng of the

ti ssue Webz.?)S l%%‘%&ha Fs(]i%ﬁjce tﬁgtﬁggﬁgif}ﬁgq’g&%@ir{%glﬂgghlt e present

i nvention contgj WU ' i ' ' ' &
conpositton ha@llegg?n&girparrg'l 'gg% tfc éﬁé@%g&hﬁﬁ@y%@ﬁé%ﬂ{g@i gk{}?éggdeﬂgv\g pag}c?e?b it
has been a¥ffsr theadvebAs duigle d phligablerprocesses ¢apbmintdarporatédsintodheesptr makingropetatiom

ti ssue web i i t.an. re l,at.] oom
terpor at ur & PEPlripe By RS SEUERH TSR Kb RO KB @RMRET, | ooy
about 43C., a nor.e preferabl t |lea bout C.,.The.noi st ure content of
S hssuo web: 1Tl By RIGEE R he Brmef B AORP e B ol een PR e B
hum dity ofissbehmpemnpridr @6 ite adsemblytinte b viehdnaivelds 1UsS. (Faraes264482 Lissaed tochan and t he
term"overdrjed tissue weQ” ers to a,tissue b th (s drieed to_.a

o1 ot ur e ChRkERo BRERREA%, (B0 ciibrp Rt Ur Ry M eLoeh retisd Beinind
test condi brofNsseOin thd Gn@Rthy IsPéciatil attenat Buddsited Yo relii e Wirkrgd WwHith nGéusd ur e
content of E ti s%ue web pl aced thﬁnd%d testjng conditions of 23C and
SO% r el at i SFETHISAIOQi Ar§PeRisin ARy PERET ARd ¥hgn thgcpaperialing, progesy, RIFUCUIAEY theerenipe

invention gRMAEE QEHET bffhgh Yo kéikdieNBcdrpordtRnadT B BYAL RfiblRENEEA. Hoveld Ough
use of drying neans luiown to the art such as a Yankee dryer or through air

dryi ng. Prigeepegiirghiemnasseciatest Vishithesegnathodgusthinpm tecthase skilied is theregt. BEstittBht  of
| ess than goiofRy bierlef MThRROHE IR R § froffly R
preferably, 2 moi g‘t“ﬁ?ﬁ%ﬁ?eﬁ% cf)%n% r (t:)érgﬁ a%%u’tﬂd@?%ggb%tﬁm@}ft y rv‘vétlu‘:gPﬁpfcr
Paper exposmictuteastthe fiharfomiishan whichritisapplied pincalditipn,thae e ospuof] piaparistrength

noi sture cgntent in th ange ..of 8% \Wen is.drie n I d
The ot ot coRabriiy lof b0 i 98Bl W ol bl BB Thooh oo APl 8 BRE
manuf act urthegddidves tgpdpe lintdlis the Hsrmatbdreof fiveom fibte hadrogeatoadse Thdre alsdiean be a

preferred process of .the present inyentio dvantage.is taken of the | ow
ot stur o (B RETH, of 18 ShEb BT Rerepbd FanYR rRE Bt B imp A e Eory
renoved frigfat the afamiv@anti¥RwiltOthe t&ing GNVHEOY kel &yd @0 R0 the ®bnEbetvanrthevebs

as such webs are renoved from alternate dryi ng means i f the process does
not i nvol vietaveb 3pd the ddl"'yésr )vc_:akcned. 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




In a preferred enbodi ment, the conposition of the present invention is
applied to an overdried tissue web shortly after it is separated froma
dryi ng means and before it is wound onto a parent roll. AIternativer, t he
conposition of the present invention rnay be applied to a sg éy 3ssue
web) for exanple while the web is on the &ourdnnier cloth, on a drying felt
or fabric, or while the web is in contact with the Yankee dryer or other

al ternative dryrng nmeans. Frnaluy) t he conposition can also be applied to a

dry tissue WeiBgatatherifere mreatiensd cffeaty onusrength ﬁ\di adhesion ¢ the areping cylinder bowevsr.i s
unwound fr o Qe QA ERMindOleba ﬁ,snéo%rﬁéeemt L,regma, eaa{é r veb m%a & ﬁrftst.rag
oper ation. Tissue Parser e pres I nvent I

appl i cabl e t"dfhtliﬂslmabeffﬁafp@rwﬁrﬂrgm%@dImtcrifqmudlﬂmgle breduation profesi.t ed to
conventionally felt-pressed tissue paper; pattern dertsified tissue paper
such as exenpl i Furthgr exgmglant ot dﬂaﬁdssdw addition ofshpmicy sofjenerataithhtiglue papdx web
uncormpact ed dukiSHERRRSH iRAER: B, SXEMRdshief! iRcaTRIAMERL: oThE oh IRRME: PAPEr
may be of a honbgenous or nultilayered’ cons P UCti On {1 ssue paper
product s nmad@%t hmeerpdratodnhergip Wyeretetenge. Siibp girapupskiypatant chsfloses plpyocessnfot mdding an.

2bout 80 g/ EDPlondeCoRbaRsYo A% R0 35h Ty B Lined B BB BRI gonfpde 7
basi s wei ghtancma&dut Bﬂ%béhdwaammi r&ﬁcsgﬁtman (advahesm somades‘pehfs dendtetgddmohlof be
about 0. 30 USScr m lul\r@,s‘t,at ler al?hey%athe dens %%t ‘[ﬁ‘or 2 bet en gbout
0.04 g/cc ardagBut ‘b §0°‘ UBRY BRI OB T P JBE s%’ﬁ’g’p T AR

met hods for m'gd(ntmgplﬂmmibnpapmofatreendbrsomtesndphcsemtd:sn-ﬂiumtg tbﬁpﬂtnvlesmto)apliafal |y

nmade by dep | er krn furni on.a foram npus.formn Thi s
Formi ng w1 a7 Wefthr SRR RalR Ry i iieds Pty o % e Bt P Aot phibbSint
the furnish thesaddepasiftohemionl tdﬁenets)rdnhagwewiehepf ke paperin@ltify irAchihe) rAfmel heD.
Overall, water i.s renmoved, fraomthe web chan ressi ng,and

t her mal neaﬁgeng‘f‘hgre\ﬁgt)angs’h‘ijéafﬂ e‘?reﬂ“’b%?a e‘g‘aﬁ%%g‘aﬁﬁéb h‘ﬁ‘g‘; B‘S}hd? Wyﬁgb

el evat ed t erpglogdaur e. The particul ar techni ques and typical equipnment for

maki ng webs according to the process just described are well known to those
skilled in the BedauseldT the bmeeaénu&ree&dsas oRl sﬁ@u\gthcaaas:ﬁs&tpa&wf fid| fapérakingh 1 s

provided in a pressuri The, headbox h o eni for.

del i vering é’“’tc%snc%@ﬂﬁéﬁ‘t a‘af B‘TCH detirssh ‘s’h'“’g t"Be"t" F’dﬁ?\?@gadwdf’éd P&Y orm
a wet web. Thes weer hiSthé h@-laaltcﬂﬂheaﬂd ¥f dewcaﬁﬁdgtrﬁhcmnt lobara@e;ﬁ&itét@nexym@f
bet ween about 7% and about 45% (tat al ht basi s

by vacuum
dewat eri ng ZRT*4HSt é‘?“eﬂfr‘PgHPB@F"ﬁ?'%‘égsﬁ“r‘?gE’ifﬂ@L‘ i Wﬁé‘reté%ﬁ?!“‘teﬁg}'rﬁe%“‘f"s
subj ect ed t 3,205,636 UssGedI &V AnPRRKE, BY 0PROKINEA, NOEH AN S apardke 31226 545, @dued to
red weh is_then further pressed and

exanple) cyl~ndrjcai rolls he dewat

dried by a <ype Efrﬂrﬁ"aﬁfﬁ%“gfrt@ k%%vﬁsrﬁ“f‘h »a343g18sugd PRBE ¢y Yepn June
Pressure canibwoslaueUspestemlapilidaofBekaNI6YET3 30V kB GhBOhdni! of VB8, UL bn as
an opposing cylindrical drum pressing against the web. Miltiple Yankee

dryer druns 4P8) L 0@9% Al insgwerpted ey Tefagnec Shrad-215104¢ Enteny drsglomstar Bethed {pr
incurred betpypgihgt @ &’s@&%apeﬂ' BE abiing@ Wﬁéxa&t [dJQTd?' &b, WHeC824, 5157 RirdiRd
are referred to hererna ter as conventional, pressed, tissue paper

struct ur es. d5gleses shemilar medod yHlgingep éﬂatefbtreefeeénrﬁa&eﬂéhf) Wamse Fateple difipses s
subj ect ed t%&u@@t@%r&tw@mtﬁt\t rdrn%trarglaﬁ@tmﬁdapr&% 1ffe {,&&&@ﬁ cwhpts%ntle
fibers are noist and are then dried e in a conpressed state he
resul ting st¢ thesurfase pSa duyrtissig \mdthelHeﬂal\flysoafet ol rplirasion displeses ompegitionsr y
| ow i n bul k)(haagsgglpg‘n&é, s@ﬂﬁ)l fr $h %ﬁﬁc"h&ﬁ‘;‘t“%‘gf‘ gl f| ed tissue paper is

characterized by havin a re atrve rel atrvely | ow
fiber density a r 2f f f

densi ty.  The hi oBare ¢ areg rERaRe e'tpﬁ%rr’*%érﬁc& °g%§t?§h°¥§ Y QR i

pi | | ow r egi osthodsT rrertdelndy fw@drcg%rdetg climgnating tt@&%dmgr P03 oal themaacmnabhgf

f dt
Spaced wi t hPREFRaNRF ofifd RES for REAEES bolcRle ERMOS I pelGs iBRRELecpon
partial ly) whetstremgth hepdm@rnﬂauiswefweel Cne cF!rtkm‘mosrt mbopamcpbmlsprbpnnmaklateg to

pattern den jed.tiss vvesar cl nt 3, 301 6, I.ssued
to Sanford gonfé‘e§ e"crg' 3%“5‘195?“ oﬁegs%@feglf &e %t eﬁf%ff ?@Zgjé'res“s'%bed to
Ayers on Aug\mahcaihﬁh oﬂ:Q%&):m&g\dorhboSnorPgémmly 43uil3 b 1BdiBtion 18 stagth ef Dtissvawvel 4,

| 980, and U.S. Patent 4,637,859, issued to on January 20, 1987; the

di scl osure of each of which is incorporated herein by reference. In
general , pattern densified webs are preferably prepared by depositing a
papet maki ng furnish on a foram nous formng wire such as a Fourdrinier wire
to forma wet web and then juxtaposing the web agai nst an array of supports
as it is transferred fromthe formng wire to a structure conprising such
supports for further dry| ng. The web |s pressed agar nst the array of

o o o o, T




as a Fourdrinier wire. The web is dewatered and transferred to an
inprinting fabric. The furnish may alternately be initially deposited on a
foram nous supporting carrier which also operates as an inprinting fabric.
Once fornmed, the wet web is dewatered and, preferably, therggb&gﬁﬁgdagried
to a selected fiber consistency of betwegn about 40% and abou 0
Dewatering is preferably perfornmed with Suction boxes or other vacuum
devices or with bl owthrough dryers. The knuckle inprint of the inprinting
fabric is i(RGEASEthelaBilher tERodR:, FFRUAREAPAUR; toRhditin pRyHEa intprihshded
to conpletion. One nethod for acconplishing this ~s through” application of
mechani cal tpmrestss tgagng, hirssing zand (shreddipg: undepuse gepdjsions). Bips pedustomas beligiest tool |

whi ch supp japrd: 0t 147Q: j i such
25 & YaniodrahfdiFa ERphG! iR B NonBARDEh theliplRling pfhs il aiifiidd e
dryi ng dr unesulilof the yperimekiag prpcess. ehweing i ighnofrokssl withait degradihg strength Intsilong
fabric pri el to corrﬁ(!l etai Oé}m&‘;f %%“%im%\(ov%ggl i cartiionS of fluid pressure with
a vacuum deVFtE BIER 4 B8ULHD o) et i oL How t hrough dryer. Fluid
pressure may be applied,to.induce.inpression.of densified zones durin
Pni tial devat ePFRETER B8 teontmna treE i b iy mpaCuroncn ving sogd suerdh
conbi nat i orprdpefies: Ofherelik 6l601P Aexd €6k, impauved 8dfieRing colapBitioheMad das Pe@pplegdas such
structures are described in U S Patent 3,812,000 issued to. Jo

% ey i BRlY

eph L.
Sal weei ,  JrtissugpEedugts & PViIde fhefRgdsitg so ouf gragcep geadi ‘?‘%ﬁ't’eng‘h of
4,208, 459, theSb®E: droutde hportme pBRedties thertbert L. McConnel I) and Richard
Schutte on Jun. 17) 1980, both of which are incorporated herein by
reference. In ggeinroved HoUIBE Ghe domPRRtidaa tateeprovidaN 6y ileSfkeldn® SMRNIGPSY is
structures are prepared by depositing a papermaking furnish on a foram nous
form ng wi shovguBkhefoliewimgdisgdesursi er wire to forma wet web) draining the web
and renovi ng additi onal water w thout nechanical conpression until the web
has a fiber consistency of at SUMMARY(OK THEANVENBION the web. Water is
renoved fromthe web by vacuum dewatering and thermal drying. The resulting
structure i s aTbopresdstinvortioR dpsicgbes isoftningrompostions diahtwhea lapplinddo mssue tweals,
fibers. Bongdi Ok L i r le.y | | j . rior
o or opi g FREVEIHEL tfue b SEIRIIIY s, WL, B bl roSnRes e
appl i ed t o paprerBedmposstsmas pdigersionigampapeg] ti ssue paper, a term as used
herein) refers to tissue paper which is nonconpressively dried, nost
preferably by theffecghe amountiofipispfieniigesiivet ingrediertr ough air dried webs are
pattern densified such that zones of relatively high density are dispersed
wi thin a high buthiclé inevidh the &fteiing adiiv2 @pBedicht is depansidng pattern densifi ed
ti ssue wherein zones of relatively high density are continuous and the high
bulk field is enstacadlgte dissoprdductbe wabicizpat: elesaiye papsug \Web viscasity esfbthgoni ¢
web is transferred fromithe foram nous farmng.carrjer upon which. it IS
150 “to a el oREPPasOR R e GRS APo R B APY PRl b Sor PR ek ioh n bR,
web i s then tr astadleratone; il A biiygi dZrip&drib Curttizo Redvbd €t Vibcdsidy @f ithel sbf@ening
final dryness. Such webs can offer sone advantages in surface snoot hness
conpared to crEYBRPSEYPer webs. The techni ques to produce uncreped tissue in
this manner arg taught jn the prior art. For exanple) ndt) et. al. 1t
Eur opean Pat engh%ﬁﬂ“i d’&%“F‘Stn aﬁ)“%?f‘efﬁ?ﬂx‘f?“spﬁgPids‘ﬁ@o“ﬂPf“ﬁétd‘Qf%l,"“l@Q °'ﬁ‘ﬁ%]
i ncor por at ghdgkiGhdaddlitive S8 MRS Bat QAN Pe i) Ak hethiclEabtehakiiladlitiss We a
products wi thout creping. In another case, Hyland, et, al. in European
Pat ent Applfiutdathptas ugedge Fuspend chemigsl papeshaking Ieditienribe vetgcle maygdsoseeye as a
i ncor por at i . 1 ef : et i 0 ped
through ai £oae: ug apill €' BRIk EERY, el AP RIRAn B SRR pibe RIS
5, 656) 132 agdibivd. denfehengessare iRant 10 B¢ intarélanghiable ik vt dinwfingafiihe Wlispsrsion 1s the
i ncor por at gd. i.n. by, referenc d rihes t se Qf.. a machine t ke
sort ¢ nr ougiebEriPingind EREHER iperiERFE 1 AER i oy B VaRalBRaf Sl nirBh
Paper maki nifeludes suelfvdutpay suspeisiong ahd &euisions Féripngpdsds dor thisénvenese all tdnny edat i on
Wl normally include fibers derjyed.fromwiod pul p. Qther. cellulo
% br ous. pulererARErabic ad oRt irkingt 1t B SHieIE By gn Bhedisgucp ko hep. BERAYY e
and are i ntRnERdvdtOishRicdith Ri ok 186 Pelodf itd jullibkiBvensikiar conYdnt At dtéhdard
fi bers, such as rayon, polyethyl ene and pol ypropyl ene f hers, nay al so be
utilized in conbination with natural cellulosic fibers. One exenplary
pol yet hyl ene fiber which may be utilized is Pul pex, available from
Hercules, Inc. (WIlmngton, DE). Applicable wood pul ps include chem cal
pul ps) such as Kraft) sulfite, and sulfate pul ps, as well as nechani cal
pul ps including, for exanple, groundwood, thernomechanicai pulp and
chernically nodified thernonechani ca! pulp. Chem cal pul ps) however, are
preferred since they inpart a superior tactile sense of softness to tissue
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12 Optional Chem cal Additives O her materials can be added to the aqueous
paper maki ng furni sh or the enbryonic web to inpart other desirable
characteristics to the product or inprove the papernaki ng process so | ong
as they are conpatible with the chem stry of the softening ggwreasH #doggn and
do not significantly and adversely affecis the softness or strength
character of the present invention. The followng materials are expressly
i ncluded, but their tnclusion is not offered to be all-inclusive. Oher

mat erial s cepndidens) rrédre biedet: contapietl With ghd amrgosisiort. hbyved:q tliis)broicfh's erdi®rappletble
count eract lroralgsugga\f)@mt%lgr%gnp cquxl? Bm OelSQUrccnve t‘kl% g'gl IS comon to add a

cationi c charge brasing species process to control the

zeta potenti al nish.as it i.s d ered to the
paper maki ng pr g(gzesél%lf%gggp%%? aqogc[ S ar ld%egf %'ec'éﬂgé’a‘?%éf p c’?%é beBerts i n
nat ur e haveabpedat’s m&i Bowflabebstbogds tomméngldldfgxetda&crﬁdgréoaﬁﬁ&u&f cdipated kS| C

fibers and i rs. etradltlon used
cationic chtg'!f g’gﬁ B\I% &t hg TR rCSlnPeg ?ssuc gf’pcﬁ‘n fl}l\‘/‘b‘i”e“q)ﬁf’1 Bt R?pfrrf’rf‘{‘i'@)éar'la? adpsit ge
biasing is maﬁyonumuub to aboat nghyahzbmﬁlﬁmldex&uy af lesstiagl Rbout Bl6l g2l C
synthetic polyners preferably having a nol ecul ar wei ght of no nore than
about 500, 000 afiherrentegen rafoe pabprypattomterid f1aby @bight! unlR00 B Vise Gpeca@N about
100, 000. The charge densities of such |ow nol ecul ar wei ght cationic

synt het i e rel eI h. Thes char enS|t es range from
Shout 4 PebaET Endfi bRl e FethiRurp T TR e p ARt of

pol ymer . :ﬁd%rﬁi&ﬂﬁ&' Y sotisuk PapdPréRE Bomgdding product of Cytec, Inc. of

St anf or d, The use of such materials is expressly allowed within the - ~

practice of t he present invention. The use of high surface area, high

ani oni ¢ enasgeomplssbatisiucipegstifand t he purposes of inproving formation,

drai nage, strength, and retention is taught in the art. See, for exanple,
U S Pate cmmxcg sgtgejm% % phs%l%h p%ﬂcdc" Bhe&?o&ry&lﬁcr&gﬁa&%@émd El&ﬁc digcl osure
of which %S THcor por 'é‘ erein yre erence. Conmon materials for this
pur pose ahemsalIsofbsamg@binpomtmn@pmbemgjm te clay. The incorporation of such
materials is expressly included wthin the scope of the present invention.
o e o e S0 M ARE ST il S QU BHP Bl SN GR Binpl S 1T 19

pol yani de epli i ch drin yac ycl rene- lene’latti ces;

i nsol ubi | i Zeduzpﬂhgtyhmy\lomahmh\pbqndur ea- for mal dehyde; poI yet hyl enei m ne;

chi tosan pol yners and m xtures thereof can be added to the paper naki ng
furnish or to tlhe e)gb XQI’]IC web. Preferred resins are cationic wet strength
resins, such®3§<pAY 4 Ue- epi chl orohydrin resins. Suitable types of such
resins are descrl bed in U S. Patents 3,700,623, issued on Cctober 24, |972,
and 3, 772, 07 bharacssizatinalat Nod etdaecal 33fteduf/@mpoatihn fusthkejomprsdse Wiagel osur e of
bot h bei ng hereby incorporated by reference. One 26 March 2003 13
commerci al sdf Z‘ “of useful polyani de-epichlorohydrin resins is Hercules,
Inc.. of WImngton, Delaware, which markets such resin under the

mar k' Kymene 557H. Many papeBRERGIESCRIPAIQN OFabi#E FIGHREed strengt h when wet
because of the need to dispose of themthrough toilets into septic or sewer
systens. Tf weWhiit nienggetrficsion moacludd with chese pptiadariyt ;sointfuggdnttiamé dpsgnctly
3;;?’;”2: 22} dfggr‘?’% lglri)lrczgxglnvgntgfon 1?fs%$lcvedgﬁat l?eorrcs%‘g}]inv%f?tu%h\gllﬂt Vbé:h(\%e n§%{t(r?dgg;¥]h
i s desired,fronithe iloeag desadigion an soxmamuhewahdeeppa‘ndamxarhﬂc gmbwph denglogtnigng of

di al dehyde tarch her. resins, Wt h fun | t such as
Co-Bond” 1005515 Bdendye Rilrpsm sy TR ab n% o

Scar bor ough, ez 7 0 of.fered b the resin
described in % Fq’-"’é ¢ BACC 5"'@'8‘:1'68??3“ '§§q(‘£3‘8"atﬁ‘gf d’ﬁﬁ%ﬂ‘—ca cfibodi %T%T of}th pidceds

Bj or kqui st ,of tHa @reeking Gilvérmibik 6f adllinglhetiicdl papenaaiifnddditeccdntonds tdoyuxseé etlence)
and ot her such resins having the decay properties descri bed above as may be
known to the arhe préden@inRaimasdabsiibe noye detilnerded, surfactants may be used
to treat the tissue paper webs of the present invention. The | evel of
surfactant, if used) is preferably fromabout 0.01%to about 2.0% by

wei ght, based on the dry fiber weight of the tissue web. The surfactants
preferably have al kyl chains with eight or nore carbon atons. Exenplary

ani oni ¢ surfactants include |inear al kyl sulfonates and al kyl benzene

sul fonat es. Exenplary nonionic surfactants include al kyi gl ycosi des

i ncludi ng al kyi gl ycosi de esters such as Crodesta SL-40 which is avail able
fromCroda) Inc. (New York, NY); al kylglycoside ethers as described in U S.
Pat ent 4,011, 389, issued to Langdon, et al. on March 8, 1977; and

al kyl pol yet hoxyl ated esters such as Pegosperse 200 M. avail able from d yco
Chem cal s, Inc (Greenvm ch CT) and 1GEPAL RC- 820 avai | abI e from Rhone
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organo-reactive pol ydi net hyl siloxane ingredients, including the nost
preferred am no functional polydinethyl siloxane. Filler materials nay al so
be incorporated Into the tissue papers of the present invention. U S

Patent 5,611,890, issued to Vinson et at. on March |8) 199726 §f¢kh 2003

i ncorporated herein by reference discbswses filled tissue paper products
that are acceptable as substrates for the present invention. The above

| istings of optional chemical additives is intended to be nerely exenplary

in nature, and are not ngEEtAR eD DESCRIPI®NSOPARIFANVEREIORVENL I ON.
Sof teni nfr Conposition In general, the softening conposition of the present

i nvention CONPrasdy, de flesRERG@0n pifovmewéarqmsnan abich ¥Ry bOgpidd em drl Rssde
vehi cl e. When applied to tissue paper as described herein, such

conposi t i on¥*hPeoek FBE MY ot @mswg"s Hasug iparer Basealsariced geliely Reiciyablé he
sof t eni ng ceitmes| ThoRmPFdrd h@s@r@aﬁrus UsE Bk ORCHIRS bth QRDE tWifish 48 dBled to a

i ngredients, rheol ogy, pH etc. Fernlttlng easy application thereof on a
comerci al BeNE copfshl lesshan e CWH ipraurg @jopsiire comsF thereaf gvgedated-seedhelav tagd ay
readi ly di sgedvehdtl 8 £ ANeGtileadohRAS it quitiobiBmt & iE afiBiherd RibishRE. €K iséthSdry SUCh
solvents are not desired because of the increased process safety and

envi r onnent #isuh grrse vep Vaxhydes @ntspadvebaividle @ mosascppntedt graseding Thecaptibbiusni ng
di scusses eagRnRfcohfdf. ﬁgﬂgQWﬁlﬂh@fco%&%u%ﬂfhE%m .pgc.pﬁémq%ht ﬁsglm: ;sz.;,ertm

present invention) the properties of the conposition, ho produci ng
the conposi ti ong, ag?,@l bahsibn APRbN 192 blkehod OGP Bidlidci the CAMBAARAN Snd

Sof t eni ns Activeclne?ﬂﬁ%entsskp%ternary %onpéhndsghavr%gtfhe g?nu aRl
Y4-m N+ - meiodiohapplging jtito tisyud age 3lsq desgribedach R is a C-C6 aiiryl group)
hydr oxyai kyl group, hydrocarbyi or substituted hydrocarbyl group, _

al koxyl at ed gr cimrisinalyz yt| hagy beampfound thet yemiriew letelsr osbliener 2ddiveasc g 2008nid 5
each R2 is 4- | Ky " I

substituted§ﬁ§%%5 §$§§?5§¥%ﬁ§?‘%#ﬁé?%%g?gﬁ%gﬁﬁﬁ%,ﬂ%%ﬁ@?‘Qé?%§%§”%¥kﬁ§§%ures
t her eof ; anth axcordagccawigh tbo;brt:enemvandmpdmbda‘kaetlnm lemben éusd maalbb &vilopf wfener n

t he present vent i Prefer each t | hl.ori e or
ot hyl sl t ARBNEDL g B B Tk R s oy ol L R IS parfy S b

pref erabl y eechilig2 Huﬂh:sﬂnom.l lzﬂahuse higd mf@ﬁmg cainhqsliuoorhaah I{my#ctwﬂbetvbbwhadnl the t he

R2 substitue L .can é ﬁ % SO 5ge§ gvera% LYRSS of
the veget abf’e“Y7'% §°‘(‘%°S‘¢;'°“‘ THP\F ¢afd 5f°?‘r WEPPS IhfTPowerS "&te ) can
used as sources of fatty acids to syntheS|ze the Quaternary ammoni um
conmpound. Branched chain actives (e.g.) nade fromisosteanc acid) are al so
effective. Such structures include the well-known dial kyl di met hyl anmoni um
salts (e, g., ditall owd~nethyl anmoni um chl ori de) ditallowdi methyl anmoni um
nmet hyl sul fate, d~(hydrogenated tall ow) di nethyl amonium chloride, etc.))
in which R are nethyl groups, R2 are tallow groups of varying |evels of
saturation, and X- is chloride or nethyl sulfate. As discussed in Swern)
Ed. in Bailey's Industnal Ol and Fat Products) Third Edition, John WI ey
and Sons (New York 1964), tallowis a naturally occurring material having a
vari abl e conposition. Table 6.13 ~n the above-identified reference edited
by Swern indscates that typically 78% or nore of the fatty acids of tallow
contain 16 or 18 carbon atons. Typically, half of the fatty acids present
intallow are unsaturated, primarily in the formof oleic acid. Synthetic
as well as natural "tallows" fall within the scope of the present
invention. It is also known that dependi ng upon the product characteristic
requi renents) the saturation |evel of the ditaliow can be tailored from non
hydr ogenated (soft) to touch (partially hydrogenated) or conpletely

hydr ogenated (hard). All of above-described saturation |evels of are
expressly neant to be included within the scope of the present invention.



Particularly preferred variants of these softening active ingredients are
what are considered to be nono or diester vanations of these quaternary
anmoni um conmpounds having the formula: (R1)4-m- N+ - ~(CHZ)n - Y - R3)m
X wherein Yis -O(OGC, or -C(O-0, or -NHC(O-, or -C(OpsNtréhagss 1 to
3; nisQo4; t6 26 March 2003 each Rl is~a Cl-Co6 al kyl group, hydroxyal kyl
group, hydrocarbyl or substituted hydrocarbyl group, al koxyl ated group,
benzyl grourp,or mxtures thereof; each R3 is a C 13-C21 al kyl group,

hydr oxyai kyl rdgﬁiﬁupfunhéfdl‘)@fgadfbyd tls@tlic \th:b BilirtHet) sinck dhy sbTefiag bothpogikionigl)the present

al koxyl at ed oup% benzyl agg tures thereof; and X is nx .

sof t ener - conPXETUBR EONARS SIS “éfF'a‘lﬂ'S?“ wmab“efe)}l@tst comppyifjondyas 2 pymal, g
n=2. Each Rl efdtb&d thé i#RRth ba sef wERdTleYit BasGeddapplical Kyl group, with met hyl
bei ng nost preferred. Preferably, each R3is C 13 -C I ~ alkyl and/or

al kenyl , nore prgf aedhéryinRBe itemShbadighd wSlh&icférsGo bissueGved whidh kYt am BidVasd

al kenyl) Cl SC1 ~ alkyl) nost preferaﬂj each R3 is straight- chaln av
al kyl . Opt i orfawprrwaetrﬁ'ét“ﬁéogm fsreRseatre- Farfembly das sicvated feraneraput &t tH %P d§ #

sources. Sevphahbduy4eS., fld rhdie preeMPhi@sbbg 6§€. 9. ) ol i ve, canol a,
saffl ower, sunflower, etc. ) can used as sources of fatty acids to

synt hesi ze the qratmdaes YeortBRTST! A fi3sGO ReP Wl ehlatddl B FtRY RBpYoatued biv@e Web 2nd @RNOI a
oils) high oleic safflower, and/or high_ erucic rapeseed oils are used to

synt hesi ze t FEtYE Byaiding pf, thesrKonmang shdishdhe web it plpsednda webbagn.dhe dm pe

any sof t ener “ReR& lidhwad? @fers {004 1E¥AWRD Shat @sC@r{catt@ﬂ rﬁmt@frclcdﬁ).-mbés@madaas
nmet hyl sulfate, formate, sulfate, nitrate and the |ike can also be used in

the present FHNIBRPRFIStDE gqnigns p spanstard ftest ampigenspg 2351C ‘WétSH\f’l relagiyerhypidity. The
Specific exaéﬂ?:hﬁ)ﬁuﬂfmo%‘&h@&orftéﬂ?%?h%@ﬁ:'c vt a%Ed“ﬁrslénQaW iR R ATRR YRGS M Ng
t he structures naned above and suitable for use in the present invention

i ncl ude t he W& IrelRpevivmiliess capPioximag)y 7eh-fetipspe wehras the preset tryveatinnrcap Pe
dsester di salleitfedbiBisihelit ATNMvAEY W&Fahﬁ@&u&ﬂ&?@s‘é%"{%&x@ thdih! SwilidTBe |

anmoni um chl ori de) d| ester ditallow dtneth anmoni um et hyk sul fate)

d~est er di ( hspeh ey yYarkse Yovgr pbwrwghmrhwmarﬂﬁﬁﬁpwmmvn-yihcctmswatvel) wil| baye ar

di (hydr ogena t';I-ﬁ;TT!?,ﬁ;r ) XfrhfiSee

Di ester di Sa{n{é%%;\f Hn%\%g{ r%mal& um c y?}&m 3@ §| aebgngp o A6 S o

di (hydr ogenanefﬁyabb(l4@Wfaﬁer?evlh'ylofﬁmhwnﬁﬂ%#ﬁoetr?\‘ydéy weghparticul arly
preferred. These particular materials are available commercially from Wtco
Cheni cal ConpanyPapgiExpossd Dtk Rammalnvigeranent fypieally hatiaregniibADDRRNUSDRBeniAg
menti oned ab@ygjngt xp'sqalslo/y whal bapef id E'&-df zﬁ'&itcycp@@ mésmagtaﬁee&mehtnmttﬁé km:w are

unsaturated, primarily in-t formof oleic acid. Synthetic as wel

natural "tal mws“y lfealthan\&f’/q mfwr mh!exfmwe the palprf@bw‘@s*@mr fiomxtb‘nmmhcrc tIn Fhs
al so known t i t he
degree of sa atl on o(;r}qgﬁé:}g&{] gale%"&ér?%g%gg te‘f?ﬁg {i)rgg §?dr“grr?15§g# cﬁglg&gggﬁat ed

(soft), to pmptn alif lyavhydhr: dgaprabladt stibl ctnydved from dhrepY amked wﬁymtbgbwav@me
hard Al | |
(hard). a{me ﬁ%%?ggo@ﬂtkﬁ;bm%w%ﬁ\ mem@{eedr%gg%@; Y s st

be included wt e scope resent invention
It will be uMentsn!UoUcaHankesdtyst)ituents Rl, R2 and R3 may optionally be
substituted with various groups such as al koxyl, hydroxyl) or cari be

branched. As nertiaoprefdred embodiperdf the cdotnpositznohofRie bssmﬁmmianris lRppliedxty anhy| .

Pref erably, |l v, each
R is strai gﬁ{%? Bgssucdv%és%onlé%gr x?ls%élara ﬁ'l’d)%ar %g 115 afi® §ctf?r9 t% }Sé\'ﬁ'g bf(to
each R2 is st paaéngfdll- Almnamvﬂymhgcm;ioyuhomof thd ;kesag&lmvcﬁll(mfrmyaiulayletq asseﬁi:-drs C
1 ~ al kyl and/or ref rabI I,S .St C - C1l ~
2 kot ot or gk SRy % B0 e Pl siolh Bpia o088 Ry debeic.
Furt her nore whi !Btstv&j’rsirtmtalcmﬂlll t}ﬂueahhcrancyomm lltdmtmemﬁigmbansc Binally, the
82;[, : 82?: 1/36/‘ Scc%gr;[pgélgonl({%-n l(s)3 ge appli ICA to 4 Ogﬁfgﬁheft{r%r&% %@%}gﬁ{hkﬁ\glc)\vﬁmmwt
as the web is unwound from a parcnt roll as for example duning an off-line cox;rerting operation.
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as mnor ingredients. These mnor ingredients can act as enulsifiers and
are useful in the present invention. Qher types of suitable quaternary
anmoni um conmpounds for use in the present invention are described in U S
Patent 5,543,067, issued to Phan et al. on August 6, 1996; 4 QadRdoBat
S.538.595) issued to Trokhan et al.) ongJuly 23, 1996; U S. Patent
5,510,000, issued to Phan et al. on April 23, 1996; U S. Patent 5,415, 737,
issued to Phan et al., on May 16) 1995; and European Patent Application No.
0 688 901 A2) TRssk@nestvdnmiorisUpplidableth Adoe GaSP R ghbral incRialle vahesl 1iRgRaber
12) 1995; the disclosure of each of which is incorporated herein b

r ef er encecomentipgally {edirirepsqdotissu panehi epattern elensifindcissempapersigh as ﬁmldymxhyi um
conmpounds ad: - . i i f t he
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herein above is nost étfectively acconplished |If the quaternary ammonium
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conpounds headb&{ s af Gpdian gyl 81 % gCOMMAIEPEER df PGIb UEAisE ol ROFoudihier wire to
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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
relatively low fiber density and an array of densified zones of relatively high fiber density. The

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



For purposes of the present invention, one purpose that the vehicle serves
is to dilute the concentration of softening active ingredients so that such
ingredients may be efficiently and economcally applied to a tissue web)
For exanple, as is discussed bel ow, one way of applying suchg %L dnVR03.
ingredients is to spray themonto a rollgwhich then transfers e active
ingredients to a noving web of tissue. T?/pl cally, only very low levels (e.
g. on the order of 2% by weight of the associated tissue) of softening
active i ngpei 8Rdipreddred & ANLAGE fePioff. fTHE WkNeBticd ionam?a\gﬁoet&% (f&@,cgﬂat:&: wifize of
softness of a tissue. This means very accurate netering Sprayl ng
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W th mni g tion into the interior of the web. Wiile not wishing to
be bound b "'f‘ﬂ {Freftfre Applicants believe that the interaction of the
sof t eni ng conposi t| n vvlth Eferred vehlfgﬁgs creates a suspended particle
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bi | ayers an vesicl ucing I nteractions,’ and [owerling resi stance
nmovenent raspbgustnid, ilWﬁaUrSeBatc:tuScﬁ”ﬁllM,\nss:cd)m Fryedbérg,tchel wsMamh 31Adk9|7l.|ld)ﬁal ly,
agai n not being bound by theory, the electrolyte can create an osnotic
pressure difference across vesicle walls which would tend to draw interior
wat er through the vesicle wall reducing the size of the vesicles and
providing nore "free" water) again resulting in a decrease in viscosity,
Any el ectrolyte neeting the general criteria described above for materials
SU|tabIe for use |n the vehlcle of the present |nvent|on and mhlch |s
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Not to be bound by theory) it is believed that bilayer disrupters function
by penetrating the pallisade |layer of the liquid crystalline structure of
t he di spersion of the softening active tngredtent mthe vehicle and

di srupttng the order of the Liquid crystalline structure. SpgMagdtszonati on
is believed to reduce the interfacial tggsion at the Hydrophobic-water
interface, thus pronoting flexi biIity wth a resulting reduction in
viscosity. As used herein, the term"pallisade layei ', it is nmeant

describe Phentas g7, 0m! e by ArABlY bi OctbetPS B89 18e Phichiss, 2jmsca§smnmat ons
in the hydr kghObl c layer {M1 Rosen, Surfactants and interfacial ghenorrena

Second EdilfakBn ot Rgeesben 65,4980, pog .. Patentithis28. 239, issied o frakhaen fy 9i W8ssi ty

reduct i on gRenefdshrs oﬁ&a%ﬁupaﬁfé??shee«%porﬁ@&@Jrelalwrew&&@b' e for use as a bilayer
di srupter should be conpatible wth other conponents of the sof t eni ng
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chai n al kyl al kyl - aryl drocar bons; rocarb ai_n_ havi a
| ength of 3 E12hadisaisd 8 JPﬁpgﬁoée‘“z%* Y awdffé@ ctiaos PB?N?"tyhgl f137‘{] ?rgs
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aryl , hothx)f <whuabaﬁ9t m@r@mefedz hereirg by, Faferense:t Insgenerak aempacted.cigsh Rz
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March 200
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 applied to uncreped tissue
paper. Uncrepcd tissue paper, a term as used herein, refers to tissue paper whlch 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,



23 wherein Y' = Nor O and each RS is selected indef e~dently fromthe

followng: -H -0OH -(CHz)xCH3, -QOR-)ZH -OR, - OC(OR, and
- CH( CHz- (0R2)2--H) CHz- (ORZ) Z~C(O R~, x and R~ are as defined above and 5
<z, 6 z', and z" < 20) nore preferably 5 <z + z' + z"

%ﬁw %Bone RS

preferabl y) the heterocyclic ring is a f!a e nmenber ring wt

is -H tw RS are -0 (RzO z-H, and at t one RS is the follow ng
structure -CH(CHZ- (OR2)2--H)CH - (0R2)2.-C(O R with 8 Sz +2z'" + z" 5 20
and R is I 0 p;
o ool yhyclTtSHERRR Bathl eyl U Bl TORRRL, P IR Mle BRI o R
N(R-) - Z Nwrbelkrﬁckhadhcrm |s H d -C4 hydrocarbyl) CI Cg aI koxyal kyl , or
hydr oxyal kyl ; and R2 is a CSC31 hydrocarbyl noiety; and each Zis a
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about 12 nol es of al kyl ene oxide. Preferred materials of this class al so
have pour Pp@mizhs of | ess than about 70F (2 | C and/or do not solidify in

t hese softening conpositions. 26 March 2003 24 Exanpl es of al kyl

al koxyl at ePagethikatt@pdrs Wi t h strai ght chains include Neodol 91-8) 23-5,
25-9, 1-9, 25-12, 1-9, and 45-13 from Shell, Plurafac .i,;26 and C17 from

BASF) and Bri JTﬂép@admmgf fisemd LlizeSuns aet ;aéueﬁt inknAoP Ve s n@fmz’lllyhydlucﬁr fbers
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functlonallt each, havi.n 0 nol Ien de e g.
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ai kyl ene oxi de chains attached to the am ne noi et in average anmounts of 5

50 about ntbEEMaGET, Al felered 4% At Ssfvood i ey borEkizss. Alse épb‘i*cé‘l"ér“ab‘rcypfﬁcafn
about 3 t Ojpghiftish abe BB %%mﬂ:fd fRir Ydc5Red Q&cge\)/hné}ﬂﬂlaﬁ'ééﬂmmaﬁ{r of aPboy dR a‘iioOcQ' e
al kyl ene oxi de chaln on the am ne noiety containing fromabout 6 to about
12 nol es ofategoried asnwelbad etberpen-firaus anawgsialstsych 3¢ fdfers and dhasivey bsgdl o Briliay s

cl ass al so s less than about 70F (21C)andlor do not solidify
m t hese so Pgﬁglﬂglopgéerpggﬁ ions. Exanples of ethoxylated am ne surfactants

i ncl ude Berol ~ 397 and 303 from Rhone Poul enc and Et honmeensm C/ 20) C25,

TI 25, S/20, SI25 and Et hoduneens~ TI 20 and T25 from Akzo. Preferably, the
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al kyl -aryl anore, am de, and am ne-oxi de al koxyl ated have the foll ow ng
general forrrula le- Y - [(R‘ O)Z - HIP wherein each R~ |s sel ected from
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Preferred structures are those in which m=1 ) p =i or 2, and 5 <_z <_
30) and q can be 1 or 0, but when p = 2) q nust be 0; nore preferred are
structures in which m=1) p =1 or 2, and 7 <_ z <_ 20; and even nore
preferred are structures in which m=,1, p =1 or 2) and 92&Makch20032. The
preferred y is 0. (3)- Al koxvlated andjnon-al koxyl ated nonionic surfactants
wi th bul ky head groups Suitable al koxyl ated and non-al koxyl ated bil ayer

di srupters with bul ky head groups are generally derived from saturated or
unsat ur at @gtionplr Chi¥Rigal Additieecondary fatty al cohols) fatty acids) alkyl
phenol, and al kyl benzoic acids that are derivatized with a carbohydrate
group or het ap@&\kdtdrialst@R8e sided B thd Bgueosd papérividkifg Eaflish RE heRebBRhic Gl Y
substituted with nore al kyl ar_ al kyl-aryl al koxylated or non-al koxy]| at ed
hydr ocar b&wart othsedesisatls ¢hialacieristics fo ths PEIHSEPF ipRrovethy IPRRSIPREPS Bro6Ess FO I9A® or

mor e al Kyisang £ LaifpaaiR vim ts@crgzm,&tymﬁtﬁeﬂ&f:@eﬁhfeo it aAE ABYoP iR fiF)

each havi ng about” 50, preferably5 about 30) noles per nole o _
het er ocy cdndduersabnafiesh fhgrsaftecss Thetrdngdirehigractonnl die pgssntanvantien.cBrebiohgwinat e or

h [.C. . i . . 5 b
et er 90) L aULLAGHANy LANHE DDA DABNE f FAT AL B LRIARRME EhePar DOT

atons) and are I1n a str har n contiguration, preferab ere 1s one
hydr ocar bostedivds cangpe finchudediowmll ® ibag &sitbeyt doh®t ceerfeonoratoonsrani thin advastages of wo

al kyl ene gxi de ghai ns carbohydrate or heterocyclic noiety with each

al kyl ene B%PEELNEFNODr esent i n average anounts of 5 about 50) preferably S

about 30, noles of carb drate or heterocyclic iety, nore preferably
rom about |3 1§ 5 HHBE A AR Ror gt B EEcis o R PR T AR SR oL i
and nost (pE et rppbniial Lt AE 8fuealOpdpenaking ROk aslR isTaeRGeref toalhk apdtalkiig de
total per surfactant nolecul e jncluding alkxl en_g oxi de on both the

hydr ocar HSPCEhditrseamricrals fRaistbespiseaest of Bie obfb Bt hevergrafiye sutfagapl es

of bil ayed'ha\%ic§,ril=mﬁcﬁ|¥thier§u;fme§ of katfidosit! AbelVaRd fiftéh) arf?mo@NHoBthi@ Yaikdsabhe from
| Cl Surfactants. 6 26 March 2003 Preferably the conmpounds of the

al koxy| at®aditionallywsed eatiRpg phasgedvasingripemiesds Alums Moregageatiyin the pit) degrep Bsingr oups

have the ; j weldht iz ¥ (.G B@EH?—Q\% -
wher ei n F\gg gl|JASe e'{ggggg@ﬁ‘?e?)lol%&?ﬁgwg‘j‘?%SEB&%%&E |¥yr?gtg g‘% S tl(jrrS te (ﬁﬁméﬁ'&a
unsat ur atmelecytarnweight of gwomdmr tharo pbdnt $00,88H anch aiore ateltgrably moainfag| tharr ghout

hyd ' id.h ' ' | idhi
about - 22; 29008 e XEAE 90 BT 1RE ke B B SR et iyl PRl ©
m Xt ur es syhthewopolymaersl ark iehatisdy dgheThése ahargh derfsitick oaiga fram abigps 4 td; abRut; 8

-(R-O0Z H .-(CHZ) X - _phenyl ). or subst . tuted aryl, wherein < <
about - Al of g et b ertip o 2 Mebblon BB R G alirche

f ol | owi ngprgdweuPSCyacc, o dTiStmifordNST Ofhetusdeof sath muterigls Greapiassly al{duldd withantlé or
(CH(CH~) CHJ - gnd each RS is selected fromthe follow ng groups: -OH and
- O( R20) =-Bctic aHthepresent in¥ealiglo it 2 to about 4: Another useful general

formula for this class of urfactﬁ,nhs is.Rs Y Rs RS _R? R$ 3} R~ R5 26
March 2003  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; polyethyleneimune; 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



27 wherein Y' = Nor O and each RS is selected independently fromthe

followng: -H -0OH -(CHz)xCH3, -(ORZ)Z H -OR, - OC(OR ,~and -CHZ(CH;
-(ORZ2)z--H)-CH, - (OR~)Z -C(O R'.Wth X R~, and Rzas defi ned above in
section D above and z, z', and z" are all from about 5 <_ tsy %%5320
nore preferably the totaI nunber of z + z' + z" is from about 5

about 20. In a particularly preferred fopm of this structure the
heterocyclic ring is a five menber ring with Y* = O one RSis -H tw RS

gl SRR SRR R C—

from about [elatvard, Which nab@ttsudDresin dndar the Snadk kytAkn@Ga7THPON Wi th from about 8 to

about 20 carbon atons and no aryl group. Another group of surfactants that

can be used ar Maagalpyﬁtygfoews hatttmvanmdedam@geh aruénf aatba&t;& éfithd ARdf@aRpbR: RO
C(O W wherei n:. each IS ydraocarbyl) Cl-C4

al koxyal ky|°f t'tsrﬂ thepustoiRYels mseptécgscwmﬂ%&y‘ét%wng% Inimpasd te thssg produgts, )

preferably [@m%é's&éﬂgth BRI R tdpizEd B ﬂbéch'y gf ;;arthr albr ﬁJeKMttal sﬂ&rﬁh &Ho‘ﬁfs?arnaxtﬁhy C

1 al kyl (i.e., ?/ or met hoxyal kyl ; is a CS-C31 hydrocar byl

noi ety) pré# e'reéﬁﬁpglo Swateri igtrctened. H fagitic wetgtreteﬂyts desired,| tkehpqler matgrials can be

preferably t I

O rai gnt. o e ORIl s of aBldtkyac S of G resifEln MR AR ponatic

pol yhydr oxyswws&@sﬂdnsl |100AF léfcyedtbawangnaéstarctt@ad Cheyuiead Eambarly of Eearbommgml\ds&

gg?ftlafl \r/]g ("%??ZF‘Z? elrc t()F(?SXy "asgdf' bgf %@{’/ 3 %30%?‘&"[?#‘&9%'0 955’6' y

wi || be denssvadord ﬂ:omxa I, 94t togBjstkgaist, ithe dxscrlmsdmcdﬁ wbc}am medrpmted dendin bp;

nore prefer Wi.s lycityl nmoiety. W refer bl be sel ected from
The ohoup. CaReie Uy Shckiint sagipg fefesay pfopeiey Spertey Sove ey t
-CI—|2(CI—|O—|)2t(eGHOR’)(CI-|O-|)-CHZOH, where n is an integer from3 to 5,
inclusive, and R is Hor a cyclic nono- or poly- saccharide, and

al koxyt at ed deme\tmntmstrbafcsaqs‘neeaéa:stur@aﬂttﬁhﬁm BECtodHeXtQhd tidsGe PdpRF Rbtd dT | S
4, particularly -CH2- M xtures of the above Wnoieties are

desi rabl e. “F?G‘"ES&H‘ ‘Bé‘)“g'f"br %&be’ surfctants i psed, 19 REefepbly fromepbopt/§91% to about
N-i sopr 0|oyIz,o»/i\lbpwt»,lgtnl bzkbd &ob.uuw ﬁbeNam@xmew:etMeb M summﬁ%y@r&mi havel
N-2- hydr oxypr opy| - can be, for exanple, cocani de, stearamde

ol eam de, E‘M'r ‘Hﬁt"élé’"h rﬁ&hf af ra?ﬁcae}mwsm Eapmelay apignisisuciaetants ingludel lingamalled)
etc. Wcanghfonked %E?(MQJIHQ&&%l sulfgnaﬁﬁo?f%w it thYAmc shr QMY [FBlubd hixl Flycosxdes

1-deoxyl actityl, ldeoxygalactityl) 1- eoxymannl yl, 1-deoxymaltotriotityl)

etc. 26 inshudmgakidelo®sida Jesten Suelxyw @r@asrcéwaﬁ.vduqynutataemhmcy&qmﬁrm rinc.
sur f act ant y I foaCi |l e
for this i ?i‘?'/é‘r’]??ﬁ‘hw%af'%%dr"gp gth%grg%%é{ F?f)nm at tté)‘/l'mz‘apglo 821 %&IA 3‘% It§z§/Hgg§I|pds
fatty nmet hyl alesn dfasch &IIRYT; a9d bl%co'lpplyt:!dad’tyﬁm@mtcss sugh ky/Pegosporst 20Q MId avrelablei ¢
aci ds, and/ | ~SU ut a a |ds t

are conver tﬁ%é’ %E?'CX 5 ngls?cs"v\htl" Ei%én ‘5’6 i ona dt R%Esmfl‘ #g't%é? a?%%gc % ’tu%t e

anot her | oRguletraCorperaty (Cranbalk \NJ). aAttydmagmup;atmm Sof&mrnfemmomgmdrtdm with Iaen

ol 00 oy IEReeBsT AL RO LRt 390o% Do) BHE" Bithed At A1 RIS o)

per nol e otnlaRtdwsorBerey.cal of this class are products obtained fromthe
quaterni zation of aliphatic satwated or unsaturated, primary, secondary, or
branched an newHy@ YieRSscRétofhic priRntivknasiek BRHr&hRE BFa foreMhaRRME cdingoitidRout
22 carbon atons al koxylated with one or two al kyl ene - ) oxide chains on
the anine SRS ERMAAGIUSG sbelage, e nventiompiso Spressli ynclies waragiensris whichs.
The am ne bﬁfé#ﬂl%%m{ﬁﬁ ab&Qfts 448 84285 S &Mﬁe Jaba'maﬂgé)b%cc@s 0 ABAMle, dfenhiédi bON
atoms, and are melthér stralight chain or branched chain configuration,

pr ef er abl ysefieaing 4gents meayabek inciubgd by ovet lourh additbanp Prefereedsehemicginsofichinig regents
confi gur at 8. n, gt i tabl e ary
amoni um st&ﬁ%cta'{;gmgggum “alg' %R%br&t“é&so'rn%@\g@ga})@ ené‘“‘%ﬁﬁéé% ?ﬁgﬁé%gm
attached tdnaildykiuacthytamnmnemy) isaltaveré:gga am)dlmilswdlincthyhtnnnmuﬁo notlderids,

ai kyi ene oxi er alk chain r ef m about 3 to about 24
nol es of aﬁ@ﬁ’@ﬁ@%@?%&" HBHt”Pp?%‘g ‘ﬁ{h}'&f’g 8’@? ipehyy ARMOL ) es
of al kyl enehteoidiedetcperadwﬂur@mabtre& vitiaits of edeydofieriftiipentiRie r:ﬁdmrmtdedfsteal S
of this class also have a pour points, bel ow about 70F (2| C)and/or_ do

sol i di fy i Kaayaseoldhs pefpredientargdatisliyldimethylppanpipsalsy af@tﬁtwaéﬂcha

di srupters of this type include Ethoquad 18| 25) C125, and O 25 from Akzo
and Variquai-66 (soft tallow al kyl bis(polyoxyethyl) amonium ethyl sulfate
with a total of about 16 ethoxy units) fromWtco. Preferably) the
conpounds of the ammonrum al koxyl ated cahon ¢ surfactants have the

foIIovm ng general forrrula {R m - Y - ~(RZ O)Z - H~P} X. wherein R and Ri

o o o . e o o o




Each A is independently selected fromthe follow ng groups: ~I-I; R;
-(RROZ H, (CHz)xCH3; phenyl, and substituted aryl; where 0 < x S about
3; and B is selected fromthe following groups: -O; -NA-; -NA ; -C(OO;
and -C(O N(A)-; wherein RZis defined as 1 hereinbefore; q =26lMach2008nd
26 March 2003 29 X- is an anion which isl€onpatible with the softening
active ingredient and other conponents of the softening conposi tion.

Preferred structures are those in which m= =1 or 2, and about 5 < z
S about 50, figEy ke seashay plo Bty rasids pndyeithgr asthy] \ﬂfﬁ“@ﬁ"‘hﬁ“ﬂ*“? ,angfor=tripthgpol 2amipg, ¢~

about 7 < FoluedROlihucBRbuaWiuTRahyRRBHE Sofnan saiciuct Ures |0 uhich m = 1

p =1or 2) and abo <_about am de al koxyri ated

f I T1S! € own
o e by i e Lo S S

al kyl, C~_2 organqysestivespdledimsthyl Giloxane mgraﬁemdmétd@m moﬁﬁ’defmefétamf@sfu‘tqﬁ'é'ﬂ%of

Preferably psBodahdrear alkyl or alkenyl. R is -CH=-CH2- , RZis
C--C, i neaE‘)fZ@E‘% °C aC4 branched al kyl, and m xtures thereof; preferably

R ~s - CH(CHs) - ghg mat%qsf,a?}r wearghatg@ mgltlﬁ-,etls@uﬂ%_#r %HZ prEiJemaxﬂOenBZn

units preferably conprise oma out 4 to out units In
conbi nat i on Usb-tPatefitr Sorh1 8@ uissudd tooVimbroust aly on MKrehBS.- l@ﬂli’,-andnmtogpommehﬂumhtbg may

be al ternati, %?‘e& dﬂEth ?ﬂeé Rgﬁég @H@(m%@’m&:%@' E%Lthﬂ@.a? %Es@zﬁ%ser& fhe Pph&ent

formul at or. era e rati units to units 1s fromabout 4: i
to about 8: Invelpeferably an R' unit (i.e. -C(CH3)H- CHz-) is attached to
the nitrogen atomfoll owed by the bal ance of the chain conprising from
about 4 to 8 - CHE-4Bble hangst of. opRonal shdwychl @dditiyes@s ir@ndkd trebe merelyydxemiitary Gy

branched al [ ] X f.er hydrogen or nethyl, nore
preferably ﬁ%‘h’* a%ggm ﬁﬁ’&"ﬂ%h r%é%%pe %l ﬁ%ﬁje%r al kyl, C3-C, br anched

al kyl, and go?@m rec% tQ%o‘%Of preferably hydrogen. Wen the index mis equal

to 2 the in ual to 0 and the R4 unit is absent. The i ndex m

is 1 or 2, the r Vi bly
mis equal to li"}(r%of r‘hl tlhg §c§%ﬁ'§? c%%““%{“%é’?ﬁ? ;&J}% "E\Uc'c])tr'\% “ ﬂ%ﬁ%ﬁ’% 6)?&5{) %%‘ %EQ
unit and R4 sbfe:hing ag@rve sepnddicotin, a vehelen Mthemgmmchmassmdaxr s descrfoed heréint wcbtbout
50) prefer atg %posﬁ rKTs] a?‘cp € ectl\% 1¥1 goﬁetr)t%'érlhcgéwerg%cr Preferably, the softening composition of

the present invention has properties (e.g., ingredients, rheology, pH, etc.) 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 each of the components of the softening composition
of the present invention, the properties of the composition, methods of producing the

composition, and methods of applying the composition.
Components

Softening Active Ingredients
Quatemary compounds having the formula:
+
R14.m-N -[R2]y X
wherein:
mislto3;

each Ry is a Cy-Cg alkyl group, hydroxyalkyl group, hydrocarbyl or substituted
hydracarbyl group, alkoxylated group, benzyl group, or mixtures thereof;



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 0, yis from1lto
about 4. Preferably all the al kyl eneoxy units are ethyl eneoxy units.
Exanpl es of suitable ethoxylated al kyl am de surfactants arg W@_p
fromWtco) Am dox CS from Stepan, and omd O/ 17 and Etﬁom / 60

from Akzo. 26 March 2003 30 M nor Co ents of the Softeni mConposition
The vehicle can al so conprise ninor ingredi ents as nay be known to the art.

exanpl es incl ude ner.al. agi ds bl adi ysk t.. y be
required to mai‘h hydrétye? c"‘lkg' :fg r t Q’d%s‘xfa‘@gf%' Pf%%ﬁnﬁr ac Sf‘t\(/'{e‘gg

i ngredi ents) arhddrantbyﬂ g@np, atkgxdaedgroep, benzydj grou osrdxxtmemereaﬂ,u bsd on as i s

avai |l abl e from Dow Corni ng, Corp. of Mdland, M as Dow Corning 2310) as a
processi ng ai d X d angdofeaerfcoapititte sfien t he softening conposition of the
present invention is applied to a web of tissue. . It may al so be desirable

t 0 provi de areaaitbdld for aserih izl présbxﬂ xm:hnm Pyefadably)es Ry asbinethﬂl a0 QOTig aklogdesori N

e o STRESEL bR PSS ST ) b BB LB

degr adat i OByfght-bhbin e@@ ok hiRényD rOp‘ifbﬁJlBQ the RIWIBStinicADER HRIdANISHGIm ¢&etableS O
potentially transfer to users of tissue paper products that are softened

with a conpbsousesPexeraloyres Abthe yegchblepilsdens oliveveanplaotriiawsr. spaflovwsstein sat ed
by such or ggQia$farced B‘ﬁﬁ@y Hadest anﬁmuge @.@%1&:&9@ amnnﬁn Sipolit. 'Beghchd gl ng
an effective anount of a bioci materi a e softening conposition.
Proxel GXLactiyes (€g-, amétrfremhsesthr@rwm/eeaboeffmtwcm WI m ngton) DE) has been
found to be an effective biocide in the conposition of the present

i nventi on whenSughedtradturgs | @elutle otheabweli-kagowin, diglkyldimeghylapghaniung healpH (@fg..t he
conposi ti OHuﬁt%&d&%m”ﬁﬂﬁnoﬂ%e a‘éﬁlgn&e? Crcﬁé‘l? 8Emrr}1%§ L € En YO”’IEngxe for
undesirable mc rooré’an Tooe deseriy a can be’used
to adj ust ﬂi(ll@dpigerta(rdbellqwndxmemahgmnmﬁurbemwada, e} it wRich Rtuardrrﬁthypgreﬁmr Bbl y
bet ween about

r ef er.abl n ,.about and about 3.0
so as to c?éé‘l‘éwsgﬁ%ﬂs 8‘3W9)§T%WDVC?S ‘P“&Hﬂ'é dQSfS\;\?ﬁF F%%rr’getWéﬁag %0 be used to
i nprove the un rmty.and f fe of the SIO 1l e . an
et hoxyl at ed poﬁgé%“éﬁﬂg "ﬁgﬁmﬁ Hbéa‘&\’;é?'fdé‘ﬁtf‘él ‘S\ll B‘qu 'Q%Srﬁﬁgﬁni{)oﬁ"of
(:ha(r]I | ott el) “gﬁytah?ﬁoﬁw(NeMkade@Mpﬁalhw B8 apuitﬁl@liﬁ ocdahegeaaclﬁdld‘?gngaygﬁbsle Ble
used, includi or_ ex such_ as Ti_hopa X) obt ai.nabl e
T om O B, CETRERIBY TPl 8Bt foNe SR b s G PHSmaOpUrSF A P o
easy quati i7ghioY thovd &Vthé a9 Tacidb8f BAEWIcoRainOrs sKN18 QBRI atams. TysicalRS RAELT @B Of
the finished tissue web, containing a surface-applied softening

conposi t i offTy aideRresany in dallow apeypnsatprated. pRmAHY mjh o Plciccﬂ‘f‘dA§Y'HB‘it\§ds Mtve)
the soft enthﬁQ“BﬂéJv@"tS’leﬁl’funTxﬂlescweeo?%prbdwﬁﬂ@én%h 'Iﬁs ﬁs@hﬁ%ﬁﬁét% éﬂfjmé
softening active ingredient in a vehicle. pendi ng{ he softeni n active
i ngr edi ent udAdheproduch ehagrsteristicregipifsmentat 1h9ﬁameverr lexelpf dtehéw"wa@mbe ared ngy
require a t I of t

Compos: t ooy i tsatog Rl O BOAN PG tyEodeBALE L Hahmpleibiy Marogenated
about 26(*%(&7 cAll Qomvedesqrﬂw edtutahien kuelp ofark icapresalydmeabototbe Sitideld withen the
conpositi ogco ﬁ% [ g%/ ve e sof t eni ng active ingredient conprises between
about 25% ana cLRreﬁ S f' ?"he corrp05| tion. Most preferably, the sof t eni ng

active ingredi ri.se 0% and abput 40% th

Conbosi 1 on. - TR BTl sPrRel et olfspigahiVeqpera i Al VBT i 1
% and abouto He niHo 6f ditdi@ vheitiohs 6ffthdsb Guaterhirg AimA@niatidowPoundghBahigant formula:
preferably between about 2% and about 10% Dependi ng on the method used to
produce the softening activ f n| g conposition may al so
conpri se between about 2% aﬁg‘ g‘b"ﬁ gl' gyﬁ?l}ﬁego et ween about S% and
about 2S% of awhtramti ci zer. As noted above, the prefen ed primary conponent
of the vehicle is water. In addition, the vehicle preferably conprises an
al kali or al kalyiine-gact,horh&@(O¥O-,edreNHFOO)t, or aY0)-NBly; conpri se m nor
ingredients to adjust pH, to control foan) or to aid in stability of the

di spersion. Theif okd W ng descri bes. preparation of "a particularly preferred
sof tening conposition of the present invention. A particularly preferred
sof teni ng conppgid@n of the present invention (Conposition 1) is prepared
as follows. The materials conprising this conposition are nore specifically
defcned in the table detailing Conmposition 1 which follows this
description. Anpbunts used meach step are sufficient to result in the
finished conposition detailed in that table. The appropriate quantity of
water is heated (extra water may be added to conpensate for evaporation

| oss) to about 16SF (75C). The hydrochloric acid (2S% sol ution) and

ant| foam | ngr ed| ent are. added Concurrent I y, the bI end of softenl ng actl ve

.= .. I N 1 4




32 Conposition i Conmponent ~ Concentration Continuous Phase WaterQS to
100%l ectrol yte' 0. 6%Ant i f oanR0. 29Bi | ayer Di srupter3~ 51.1%dydrochloric

Aci d40. 04%°I astici zersl 7.3%stabilizer 60.5% D sperse Phase Softening
Active Ingredients 40.0%1 . 0.38 %from2.S % aqueous cal Chgfi¢ Séqou:,’de
solution and 0.22 % from 25 aqueous calg um chloride solution f I'cone
Emul sion ( 10% acti ve}-Dow Corning 2310, marketed by Dow Corni ng Corp.,
Mdland, M 3. Suitable nonionic surfactants are avail able from Shell
Chemcal of HalRRQNis a0 - thy@dRyAmRNRrdNE Gfdko e as a
25% sol uti on frotlrhq\l éﬁ Q@dﬂ(&l %Eﬁ‘p 5’&@ y andNEof Pﬁ?l:b?l prssl{;’‘t)Jsrné:}M&*lIl 5.

Bi | ayer disr u@f‘éﬂgrqs‘pa%!kqwlasérgyouarhfn@dfgr@hs wgma@w@erqqgr edi ent obt ai ned
prebl ended from Wtco Chem cal Conp of Dublin OH (about 2 parts Neodol
91-8, about 2echRatisa pos<{et hl}wlm@xpghyé@waﬂwbgmmdwqml rosupsintuted hyskd-ow

di t t | t Co
Charl ot t o N ol b leeffih, Ueyloup ok iR WRLERRE! 200 ONP)
viscosity di Sﬂefs?hfg'of?e%rt mﬁgn% Jmé}ppl ication to cellulosic structures as

descri bed bel ow pr OVI esirable tactile softness to such

structur di,spl hg(t@ﬁ h [ L*aﬁvt ui tably,
t he corrpg%ﬁe‘llagw h,ascg Cgé]gs qeds’?]t P\D%b%g &%‘ ccélh i’gcg?s%%yfgs )) as
measur ed Gy, 2kl grody) evichtmeshyd hemg mosa pefated Pidfesably, sach Ri3ngC{ € ralkipahd/or

described,in the t|on bel qw. Preferahbly, fhe_co sition
has a vi AK58Yh 9‘°T°é§§fefah/§ﬁt3af 6‘5‘“1:815 Mcjzi'éalgfl a{“ﬁf yl, ‘%h‘e‘cw {J&si ty is
| ess t hamnébpiéferatdPeseh R r-q/?@ﬂ}aighﬁlzhaﬁmWlhﬁ%t&nﬂlﬁtﬂ@ﬂ@fsﬁﬁdlﬁﬂnﬁﬁﬁﬁddm t he

sof t eni ng. conposition of the current inventjon lied after the

ti ssue waPYEeBBIEPISONIEEs- aserat pagse Yheyrgetablp pids %@epév%mnya ATt he~~web

is still sphndverShey@intled RTPGEALHE aE‘aeioesryahl:yac thd GraRRabyBlRtiGhise®TPOSI i on

is applied to the dried and creped fissue web before the web is wound onto

the par erfompeynd. Prefagably.iofveyoilsy epels pde highderr sadfiqwer, arzé/om%ﬁugemcgsd of the

present ijfaentisOiotd ?%{e QnﬁWWﬂﬁé A ohsouf@P! i €d to a hot, overdried
we has

ttssue web after th eencreped as the web passes through ttie
dosori bed. abdud LBl Bibd, R chr\f o dRfkrcohpBnP L FSEHR AT ¢ e
apples t Wblocvdmbwntd:oncthxdswﬁae, fomausuhﬁapemwa&emd tithlekesarf dlgrbengedcioniposi ti on
ani for m PERRGR P HgEall R PlaEPLR S EET (ouS Daper web s that
SUbSt a'-rI t! al l &%ﬁr}ﬁc cxamchs }}iegst(%l’vt%l?n(:? natl %ua{eﬁmna]éi gxgmlﬁpfu%\(s:;cgglfpoén% h%\(l)ltltge I ng

conposi tion. owi'ng ap Ion ace, ®| east
a porti onstrotuteh @amed abo\}eeundcmpihhemraxsefm ttheepreshi diventjon dfichidebdhy “euaqnowmt es

| eavi ng py efer i,n filmcontai any .r i ni ng .unev

bor 1 on QI dRJa 4ime GtmeamEr0° Srehtdh Sk Ai4TEY Smeyl R, HEtds.

i ngr edi enhonoddiét ditahiew B ddirhdrunt ORIBADE Hidstep Hitdlfaey &ﬁnfemﬂnmﬁmﬁmmw i on.
By "thin filnf is nmeant'any thin coating, haze or m st on the trangfer

surface. Stifte ¢ tiesten i dichydmgenptedialioun s dypsted| | gmreasitm nastiy! opulfge. c SH55ter sed
of di screh@ &hgem&uﬁaudvi dhﬁ%ﬁ Birtchivnch@ri8Q A | A RS thelbsrc Iiﬁésecr eli@nsnt s)

t he el emsnts can of uniform size or vary in size; further they may be
arranged 4"ncthylrvegmranm;yét0hé¢ and diester @(hyrime'gm%m"qo\aﬂmﬂwb arpyenium chloride

macr OSCOI%%C ﬁéﬂu}éulmf gﬁ%l‘rrgedf PI‘hEEe partitlal Whdleridy Sk SfaitibYe {ddfndrblally Fon™Wito

conposed o i scre
Chemical Company Inc. of Dublm 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
requirements, the degree of saturation for such tallows can be tailored from non hydrogenated
(soft), to partially hydrogcn;tgd (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.



The softening conposition can be added to ether side of the tissue web
singularly, or to both sides. Methods of nmacroscopically uniformy applying
the softening conmposition to the hot transfer surface include spraying and
printing. Spraying has been found to be economi cal, and cany@giapgitoat el y
controlled wth respect to quantity and .di stribution of the softening
conposition, so it is nore preferred. Preferably, the dispersed softening
conposition is applied fromthe transfer surface onto the dried, creped
tissue web af yegf feunieritetd atht ¥@suests RGf R Gnd R? n_e,grogaa aﬁlg'b'e;sub%muted with
particularly conveni ent neans of acconpli sfiing thi pprfl ation1s to apply
t he sof t erNanguscerayrssirh asralkaxyl hpdroxylpen ¢andft tranghdd: Agfmentierted dbevs! pmfteably ol | s
which) in bl ' a . rfaces, for

Sof t oni ng SEERY il of HoLRRIE FAALabATREN R e B CTE TR0 b B EREE

t he dri ed frefembly eaghoR} & srhighddwin @y €€l g plkyl aod/ot dlkeryl, moshprefepblycadt R ki gur e

1 illustrates referr net.hod LN e safteni onposition to
the ti ssuessr\ﬁgggch%élf é?gr f‘ﬁg‘ ?roalgfra'llj?érc%?ﬁy Rétgst 1§s'u§1?/\éﬂ‘y{l]g'fdzor ¥y Post

f abnc |4f a&ferablyr Ry ngsln:arggi ct&i;fmmjst-r@p;smﬁlmgd/ot elk&@mknefcfhbueoc-ss EMotideor .
action o ressure ro ile carrier fabric 14 travels past turning ro
16. The thd SQE%EW&WO%QE&@H?%"?ﬂ%&qwawoﬁ%%wr% EAeRRgUBds GAn Qpifopa
dryer 5 bycoadamity fooabi% Bﬂthé))hoﬁm&hﬁ cBARkIGIPERvatives,[gti Ng 1s conpl eted by
st eam heat ed Yankee dryer 5 and by hot air which is heated and circul ated
t hrough drying hood 6 by nng&n@t-g H e dg@Pery dry creped from
t he Yankee dryer S by doctor ade 7, after which it is designated creped
26 March 2Q0@nctndaiis. THEE nide ingtifRertOfdn ABH A YmERIMTRASE hRseil ih AR RELRENT
inventi-on is sprayed onto an upper heated transfer surface designated as
upper cal ape8hotol| 10 and/or a | ower heated transfer surface designated as
| ower cal ender roll 11, by spray applicators 8 and 9 dependi ng on whet her

t he softeni ng Qammrss of witable quaterpary apmonish ¢ompbnds feri use ¢t GE present iriventioa web
or just t i r t. tac glQ[et tdan
surfaces %692%3&}6(3?% '?’g?ﬁégﬁggﬂ ? ’F%ﬁ’ lé%ue?ﬁ‘;ep%hﬁque&h‘? evg’p%rg%t%gi %‘ﬁ'&
treat ed weéb3BIH8h issnedtelTxokdwme et 2., on Juwlyi 23, d08M (U.S [Pajsor 3,3 161000 issueio Phay etahd
then is woun 0. reaty,rol | e ar, teri i | e, for the
heat ed tré’ns’?perﬁr}éulr g’c‘g'g‘ E%C“tffjr?g% "t gp Jrrté)t af"neteaﬁ’g‘.’"%ék' Z%Il%%;ta%? fAreeg

st eel ) andrathr AipphicatioroMNot 688 081 (A2, BsijedbiocKintlestyrStash) Goeosation,, publlisis:s) |

and rubber, Equi Sui t.able far sprayi Sof t eni copposi tion of the
present i ,Rféﬁ’ﬁ#%ﬁgg‘%%%%ﬁfo‘%’“ qsgrﬁsa? 8?‘:?’3?6 P%&Sgss‘"‘fomﬂfﬂﬁ@%&'f g\?ﬁgclrmﬁ‘f‘x, air
atom zi ng nozz].es, such as ?.UM air atorlri Zi nrawgozzl es (Air ca #7%?2%) and
Fluid cap #2850YUUrv28on Of Fecsadmneuens! appeRi arionivey ?‘?’“Figh‘fﬂ%p%ﬁ S0 be
sui t abl e fused, pid ot ime@nt 36 fAllewithig tH2GORRSHfttheOpteseMiihah3dr) Thise Goinpliinds Have it
transfer surfaces include rotogravure or flexographic printers. The

t enper at W& he heated transfer surface is preferably bel ow the boiling
poi nt of the softening conposition. Thus) if the predom nate conponent of
the vehicle is water, Ehe terrper( 12re of (Heé2 heat ed ansfer surface should
be bel ow 100C. Preferdbly the terperature lis bet ween!50 and 90C) nore
preferably between &o-ﬁné-éﬁbz wiiHpn i‘§§'d§8d)2a§) tGeRpr eddXnat e
conmponent of the vehicle. In one enbodi nent of the present invention that

i s sui t ablle tegstrugiprscnamed abpvefeastuRy is Oy -tGealyleor fudrexyabinyd etoep. Ry is (a1-Ghe

product c i I ly£58) i i n i ng,
Conmonl y AemecREy b, 8353 1b 10 KB a0 o 2 HPBFRE e BRERS
filed i n tbhemidedms methylsulssnPreferably, eaayRSe 61 ey riky! dndlor 418€81, friokteprefiesblyosur e
of which is.,iscarporated repRn ref.erepnce e. sof t.eni ng conposition of
t he preser‘i:?ml}‘8 l(egr‘ci it lﬁ'cgzgngsf)l'l éag)l%%l agﬁfla§/aqgeﬁl ?'25"?&(1)21 '(cifmfclElhé’nti ssue paper web;
the side of the tissu b, w th raised,reqi . JFor exanpl.e, . SuU raised
regi ons can bé2FAECYR m‘%‘ﬂ\%""f‘ﬂé‘ﬁ‘ﬂ%& ke S’gﬁ%gﬁynthﬁ%rﬁsltf‘f‘ gg{'ﬁvf%gﬁg%sesm
descri bed nivi¢tpiiapobteafordtmehtiondd guAtérashy icBmpdiadssprovidddrrthdaiie of tHodegiadatitivg|

Pat ent _Appl i c:i\,ti on Serial No. 60]099,885, this is the side of the ti saue
paper web '@ F4EP FUNROHAGS ImROEANTG\RG BSUErHUNCUoRal (qURIFMET) rAMHEQIY SPMRAYRAS,RTSY; 5
convert ed peRiPd bﬁd&ér&ﬁ%o@ﬂﬁﬁﬂlypﬂﬂﬁ @ot confénti6@ dRfkyP BRRetAN ArAdHiuRR ch@ficaf
Figure 1, this neans that the softening conposition of the present

i nvent i on SPRensBpl i ed only to upper cal ender roll 10. That is, the softening
conposition of the present tnvcntion is applied so that the conposition ~s
transferred from upper calender roll 10 to the side of paper sheet 15 that
previously contacted carrier fabric 14 prior to transfer of the 26 March
2003 35 sheet to Yankee dryer 5. An alternative preferred neans of applying
the conposition of the present invention is direct application to the paper
sheet 15 using neans such as spraying or extrusion as are di scussed herein.
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the full width of a tissue web. Again) the softening conposition 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 fromthe effect of phmardfigeni ng
conposition. Suitable transfer surfaces ilBclude patterned punting rolls,
engraved transfer rolls (Anilox rolls), and 26 March 2003 36 sm)oth roI | s

that may be part_of an apparatus specifically designed to ap

sof t eni ng conpodi P59f gpatgsaary arpmoniwm ingredieris 38 d %fé%‘?egr'i’étf“? ‘éﬂ"""o'tsﬁ‘é’l“ qf{?ﬁfe;“ﬂy()ns
Wi th respectyctdndiiRal if SHL GuitRary BmfsaiR! RgRbiefeANGccatbiRld Byl 81 afhbin4iend
the softening conposition of thé present invention to an environnentally
equi | i brated %SF‘@BQHeTWb"ﬁ Blagtigizerggsaused bereip réfanddp gn agmicdient senahly afwedyeias the
Sept erbor 20 T8 s Vet SCEpbERHBHALR SPoRRTREy St Up Rl e O
re]l‘o erence. Miasticizesam de eddeshdrying thh quaseshiziagi sty leothpoganpfaewwoﬁf thlqequpﬁcé@'éfnt

i nvention coulghRg, diegldort R duff 3 daaB scBRE@ N b SLAAR Y GonS TR Prldr Pl
(e.g.) one of a nip of an appar at us desi ghe or ot ctions
(e.g., convepplicatort dse softmggactivsngreshcot. dh¢ plastichrerds elissastapiaer byt begsebspnbdiyct )
Shoun) to. aiyry Hie Tl FrRRPLERH: WhidiES, SubdApll™ et BG4 R RE B 0!
ti ssue web. Rogemgl qushicizans aqop| nanatolatile npelyhydioxymabinpandsintPsefofedt pelybyirexyni ng
active ingredient qare, extr ud more orifices t Vi ng
b, The axererind S Bt gud PR RS Beds R Bl el of g

di scont i nuoU!Qanﬂabduuczmm @fth @ohyethyletcyglpa‘ol hz#vafgesmol‘éhearewéngm::nfcfrbndatmunaqo be

ted i th t t I dt
et o BN el bl SR S E R bt T P 5 BB
or ot her fl uhdquarans, d?ﬁh)bnbﬂx iug:eqieﬁtnh@l ddnpﬁsedjes@eﬁ shongs%hed solit 2% paceacdfi ve

i ngredi ent extrudate an | t ext tetothetr velin o

S abi o i b BrPEStEE BER UGy Seatea g Sreried i it DEHED Shel s
Serial Nos. 209485049 Bhsticizbied i n the nane of Vinson, et al. on February 22,
1999, 09/258,498 filed in the nanme of Solberg et al, on February 26) 1999)
091305, 765 fudnetk i n the nanme of Ficke, et al. on May S, 1999, and
091377,661, filed in the nanes of Vinson, et al.) on August 20, 1999. Wile
not bei ng bound AByusthBaéy a ‘tveidcIAP Rl dsed Ry diluoe the eiegvet h@icdtchte of ahd esmpogitions

conpositions, of.. t se nyenti.on e artlcularl able . fo

appl i cat i on ¥ ‘Cﬁ"r’gﬁﬁ‘gﬁ‘f t}’?x'é’?ﬁﬁ‘?‘] %ﬁ&‘i Blgsct“f §‘§’Ef§‘°\'/be '§%a'ﬁa§' duss lrvc &feh
sof t eni ng CaBPPsrehis s semfmf¢r&ﬂc&1iag£bldtﬁw)eirSu@fcos\pédcemm baﬂtspetﬁ:dlumfgdi@dﬁtent S
and ot her ngnvol aiille conponents. A%-E re { t he anmount wat er carried
to the tissd® VRHFIH{APEHERN o6 FRURPR, Tho T 01 HAUPLSIBWT BY S‘%x‘ém‘céﬁy WMen

t he pref er r edntBROsHatd thetedt R 1sbader&bﬁy@1eﬁz€enmeaisbtr@lan br ¢gmulSioappldispetsddo a
tissue web at a | evel providjing 0.5% sg'teni ngﬁactl ve, about 1.5%water is
al so appl i ed’“tad“‘iTfé‘%ﬁdmrﬁéhsﬂﬁtﬂﬁa&ﬂff HgoR FEIARHC hat such webs are stil |
acceptably stron 8 and d| sionally stable. and é? Ng h 2003 3712 The
hygr oscopi ¢ prop ?P‘f'@%‘c‘b? %"’ﬁf“e‘f‘é‘?"f'%‘ﬂ OBt BUPesE At the vehiele; ssvet 19 Aitge heni nd
at least a Rohdeh@ftionfoftsBRent@!t Rlivd tgtdRn© QONRE ishétOMgR@ichis thay ROkffididmiy aal e

far unacceptably
economically applied to a tissue web, For example, as is discussed below, one way of applying

vl

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 (e. g. on the order of 2% by weight of the
associated ussue) of softening active ingredients are required to effectively improve the tactile
sense of softness of a tissue. This means very accurate metering and spraying systems would be
required to distribute a "pure” softening active ingredient across the full width of a commercial-

scale tissue web.

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

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



| owering the tensile properties of the treated web. Wien webs treated as
descri bed above have been eval uated for softness according to the nethod
described in the TEST METHODS section bel ow, they have been found to have a
softness inprovenment of at |east about 0.2 Panel Score Unitgg §%£$003
Preferably, the softness inprovenent islgt | east about 0.3 PSU. re
preferably, the inprovenent is at |east ‘about 0.5 PSU. As noted above, with
respect to the bilayer disrupter conponent of the softening conmposition of
the presentyjinyeRbingdbitiontofitfe felehCMahibRaS tal thelckidd feredienf stk bodiptafiloh ONS
by ' penetrating the paliisade |ayer of the liquid crystalline structure of
t he di sper &isips pimariie on dlier snfaeryofatbe phsortienhtissue aveb With miremgledbsarptéonaintp the
d~sr upt ng . order | i oL d: i clyur . dj s d

[ qui a cry P bhe oy Wile sofileing 10 B Bpidd ¥y Bebigt ' Syt LRGSOl

| amel | a ( bintaaeibh af theasoftesing compgivontwith prefdried avebiclearcrdatese suspanped particle
plurality of. el la). Such structur re.al.so known t he art. as ..
Pposones” hich P v OREY WIAHTPEERORAR € R Rlr dteridiont tird for b deplice
(drug del i wethoty thHervehiele! Fap Rxarhplé) Gt ik belicv@DihedkusptinsipnLotpaeRdryQGoftereRGA Wty ) |
such uses usual ly take advantage of the fact that the |~posomal structure
provi des aaﬁswawﬁ'qwaﬁx%ﬂmcr{[@mg N@WEI‘&’P} ¢ Sa‘?f&’t"“§ ¥ deRastied &H" 8 ?Jﬁ‘sa“ge.

I n the casgbéf of hiespfabE 6 the tiEUEPipeORNd. Qubletraty Sffiends Bsied wiiodt RAY of it 1S
believed that the bilanellar or rmultilanellar |iposones of the present

i nvention ¥Rk t-eerrlisdin maltgnfemy bigontaiy kad Lo Wickduo ficdpremplsf thertissyevebhe f or m
of the softening conposition described herein. However, it is further
believed that TKeAppisawnbaye discoyerpd yrhicleh anhseftening serprosiigns eorgprising such
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in mcroscopi cal apart |ocations on e surtace of the trssue
subst r at e. to|webs of t51d dn fogmmeemal galel eved t hat such nultil aneli ar,

m croscopi c crystalline structures provide "shear plants"” between adjacent
| amel | a t hat rWiike eoffeningt ingmadibnt$ garc be déssolvérk is arYehsls ffmingen soletametheteinssue
provi di N9 LAEAOMNSS SseRE R efis O shilb1eRLRZRRL adufd¥ IR s ok bl A ©

t he quaternary annnnlun1conpouné- ased conpos 9 ons B SCudsed apove, Ca
nonl i m t i ndesfratd¢ foobaferp st ¢nerirenrbdntl reasoms. Kifhewafiort,do pe eniiablie for ysoszhavehicle for
structures li]ncl ud{eﬁ‘: Lecitt.hi n:. As ustgd ]h rgli rH t he h@r m."| tg.ci t’ttmi n" r?.f ers
to a mat er PUPOSEHPL e  RISSEM Jauaniinn 3 Barerglhard ey compatible il BF selisngpqiye
phosphat i digrediants descbedcherekthod pithtthedtydsodisubitrate &t whieh tHelSbflenig ddmpbsitasione
esterified with a choline .ester of sphoric.acid and, t atty acids,
Goual |y o PORIEHAPTENGER Gvl e Learo e O D e ot it (el Shoukh B tpridan 309
carbons anghgiBicht® dthr dRui! AfeBORERs (hBein dthﬁﬂﬂ&h&r@%%uﬁﬂF%Hc@sser to uddts Ar ch
2003 38 form ng assocjation_structures, preferably |ane

|'ar or hexagonal
i quid cry4$sHs @roductspsigg thesefiening compesitions dessabeddherdimyand gpt qr%te@an'amar%ffgﬁ
with it. Gifeto BEARiRGinicdE Sunthifte Glalerigls Oor AL QhictMiof ihd YRsdrtidénddn feiu@e 1 n
the lecithin, but the choline is replaced by ethanolam ne (a cephalin), or
serine (a- Broobfungiondiliquide mest prafesalnwelellyl “ serine) or an inosito
(phosphatidyl inositol). dycolipids: As used herein the term"giycolipid"
refers to Eéﬂﬂﬂﬂass of chem cal conpounds which, on hydrolysis, yields both
fatty acid residues (i.e. a carboxylic acid having between 12 and 22 carbon
atons) and a cWhibompter as @ Raticglarly psefercddamaayl. foFguse titsh uehpde of tif preprat
present in ion ial. . 12S o I A
Bl so- consi HePkigh waRE Siiod 8, el b S, Sl spRiofly, R SitcBind oBRE | |
nor e det ai ingredichiS oPthe @rdserfh i6OmtjonGE: dispesied th wateRate love! bbitable fdr appB&fion kms t y

Acid Am des; Ex | ar.y fat acid am .d.ncl ud. turated fatty,acid

A des. havliy Wb i ipersiinds 8 e B Ryt e, JPredl B el 17 ooy
avai | abl e thetApplicht teliéveaiaAichmbinidg Wabinadd Tie- Joabsihg adiR8lingédientd 6f0the plesdrobbs
Ferry) NY under the trade nanme ETHOVMm Al sq incl uded moﬂld be liq%id_
cryst al | i nEBVEPE e derassugh disBEy oRafreatssat diquid reystaling plgse having & ek psrastty.
cooper at e ghhposiiol havi LR EMigh ViSeobify? ¥leAiffRulith AP 18 isse Wask tbd RAihaT
vesi cul ar di spersion that provides the softness beneftts descri bed herein.
EXAVPLES BRYP9sFe 1 This Exanple illustrates preparation of tissue paper
exhi biti ng one enbodi nent of the present invention. This exanple
denonstrates the producti on of honbgeneous tissue paper webs that are
provided with a preferred enbodi nent of the softening conposition.of the
present invention nade as descri bed above. The conposition is applied to
one side of the web and the webs are conbined into a two-ply bath tissue
product .



A pilot scal e 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 repul per and is passed through a stock pipe
toward the headbox of the Fourdrinier. 26 March 2003 39 |35 QuAe0be
inpart tenporary wet strength to the figbshed product, a 1 % di spersion of
Parez 750 is prepared and is added to the NSK stock pipe at a rate
sufficient to deliver 0.3% Parez 750 based on the dry weight of the NSK

fibers. The apgo {“@ h&ﬂtsOﬁavt:h&séoeépe@rﬁtymwscaglf,eeehﬂp&m of &f&&“?%ﬁ% by

passing the trea slurry through an in-line mxer. An aqueous sfurr
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consi st en i.nt ) at ying
fabric. T%)e('e E’gp%fna%'?ﬁ{% |s(; ges ?'%r‘i';e}]dw@gr'é églg&)oe?& se'??lea Fr'1h5| déj r[tl Ssue
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Casting aRrerTaRs ehaeoWecioR & isrd b Bnats 4P 7 pboul 3%, eishy o s piime
Tpe EUppoe&mmm‘baMu: Cprdg&aﬂy% rifor|52half)|ialb61lifell“5t % @ua&xgmtayenc §9Ehing I&T}ﬁpdshioﬁ.kﬂless
of the resin ¢ i s about m ove the su rti abr i e knuckl e
area is a : %W&H‘H’C{ ngbﬁ’é‘ﬂy‘ééfl F?P'aq Pa fjégg‘é ; B¥ wetght) 1"%%& per
sq?alr et Ih neémegﬁﬁ cbiBositthAWat R dnfEe Anﬁy&smgm%hméewwaetmm A&é pieteshig il nage
unt i e we

as a fiber consistency of out % While renainin
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26 March 2003 40 The sem -dry web is then transferred to the Yankee dryer
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met er s peandalkdling)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, calcium, 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 chioride cause it to be a moisture reservoir that can supply moisture to the cellulosic



The web is then passed between two cal ender rolls. The bottom cal ender
(transfer) roll is sprayed with a chem cal softening conposition) further
descri bed bel ow, using SUl4 air atom zing nozzles (A r cap #73328 and Fl uid
cap #2850) of Spraying Systens Co. of Weaton, IL. The two g@my@\eioogol S
are biased together at roll weight and oer at ed at surface speeds of 656
fpm (about 200 neters per mnute) which produces a percent crepe of about
18% Materials used in the preparation of the chem cal softening m xture
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i n water ( agsr?]%ecorni ng of Mdland, M. 5. Hydrochloric acid

from1. T.E.Eakﬁ. Oo&gany of Phillipsburg) NL. 6. Brightener is Tinopal
CBS- X, obt®#! m Cl BA- GEl GY of Greensboro, NC. 7. Stabilizer ~s HCE S
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acid. The prem x of quaternary conpound and PEG 400 i s then heated to about
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a dispersion o cmng a Hve ingre iéh it I Had'S compati at least one of
the vehicle or the softening active ingredient and causes a reduction of the viscosity of the

dispersion.

Not to be bound by theory, it is believed that bilayer disrupiers function by penetrating the
pallisade layer of the liquid crystalline structure of the dispersion of the softening active
ingredient 1n 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 ar;d 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



38% Wat er 19% PEG 400 2% Neodol 23-5 0.6% CaCl Z 0.5% Stabilizer 0.2%

Pol ydi net hyl si | oxane 0.02% HCO 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 100 sec-' using the nethod described in the T&Ealkbde®S
section. The chem cal softening conp05|t|on Is transferred fromthe bottom
cal ender roll to one side of the tissud2web by direct pressure. The
resulting tissue paper has a basis weight of about [2.8 I'b per 3000 ft'
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2003 ( ChatherFoftening ragtivesingredien oP e ferably, the dibpyer distupter & maset at ofevel ofbietiesn i |
o) aCCOfﬁbg&g%Mﬂs %‘y%ﬂ@&%hﬁ@ghfdemn% gﬁéﬂéd {HODS sectaQn bel ow,

t he untreat contro has a softness rati "PSU and the treated
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reen in Table Tabl e
9 more preferably an alkyl or alkylene chain, wherein at least one active hydrogen of said

compounds is ethoxylated with < 50, preferably < 30, more preferably from about 3 to about 15,
and even more preferably from about 5 to about 12, ethylene oxide moieties to provide an HLB
of from about 6 to about 20, preferably from about 8 to about 18, and more preferably from about
10 to about 15.

Suitable bilayer disrupters also include nonionic surfactants with bulky head groups

selected from:
a, surfactants having the formula
R'-C(0)-Y'-[C(R*)].-CH,O(R,0).H

wheremn R’ 1s selected from the group consisting of saturated or unsaturated, primary, secondary
or branched cham alky! 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),-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:



Conmponent Concentration (% Partially hydrogenated tallow diester chloride
quat ernary ammoni umdlconpoundWat er 39PEG

40019CaCi Z0. 5St abi l'i zer 0. 5Pol ydi net hyl si | oxane0. 2HC 0. 02 Test softening
conpositions are then prepared by bl ending potential bilayepgisfeHadcdr S
with the master batch at levels of 1% é% 3% and 4% V~scos~ty of each of
the test softening conpositions is neastred according to the nethod
described in the TEST METHODS section bel ow. The viscosity of the master
batch is al so neasured. Table 2 lists the test materials, their HLB (a
measure of enul sifying effectiyveness)) and the vi scosit?/ for each of the
conpost t ~oMbergadE’ = N op@; avd cagh B apwleatsd mdspeddentivdiampihe following:
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softeqing active 1 ngredient used. As noted above, addition of a bilayer

di srupt er ptgmpand noasd groagpr educe this viscosity by interrupting the
structure of the liquid crystal phase. 1. Ethoxylated fatty al cohol from
Shel | Cheni cal & Howelyhydroxyfaty acdtamideysuefacsantsefithe forrawiel fr om Hunt sman Cor p.
Houston, TX 44 26 March 2003 3. Ethoxyl ated capric/caprylic glyceride
from Abitec Corp. of Col unbus) OHR4- CFQEM®')-Sbr bit an Monostearate from
Henkel Corp. Charlotte, NC 5. Modified oxyethylated strai ght chain al cohol
fr om BASF @berpin; eabk R! @ H, & ;CN\iydAwsatbak Clp€ ssdlemyalied oot hyfiroxprdlegd; and (Reris alCs-
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hydrocarbyl chain with at least 3 hydroxyls directly connected to the chain, or an ethoxylated

denivative thereof; and each R' is H or a cyclic mono- or poly- saccharide, or alkoxylated

dentvative thereof; and

Suitable phase stabilizers also include surfactant complexes formed by one surfactant ion
being neutrahzed with surfactant ion of opposite charge or an electrolyte 10n 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 (e.g.,
benzoic) carboxylic acid, where the active hydrogen(s) is alkoxylated with < about 30 alkylene,
preferably ethylene, oxide moieties (e.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 primary position, in average amounts of < about 30 moles of alkylene oxide per alky! 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.



Softeni ng Active Ingredient Level on Tissue Analysis of~the amounts of
softening active ingredients described herein that are retained on tissue
paper webs can be performed by any nmethod accepted mthe applicable art.
These net hods are exenplary) and are not neant to exclude @shasarchetb®ds
which may be useful for determining | eveP4 of particular conponents
retained by the tissue paper. The follow ng nethod is appropriate for

determ ni ng_t he ity of the preferr r.nar | WM. CO S
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Brom de | ndi cat or Toaf |ter vol umetric milliliters of

distilled wiewsUnoR Capitd, Rowfex” IN$ frgmBaN mltyrceml d/éz’%i!rsmfﬂm frem BASR
i ndi cat or stock soI ut i on, aval I abI e from Gal | ar d- Schl esrrger | ndusnes, Inc.
of Carle Pl &eAl l-apvl dmitg oiypming foxid Bialio ictants to the mark
with distilled water and m x. 26 Ivarch 2003 45 Preparatlon of the NaDDS
sol ution. to a Suithlle alkyl elkaxmated ofipmg lsurfagjaniagvigh agine] Buctipnalivy arsf gamer@Ibs
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form a 0. 000utRylzeknst dligh phenol, alkyl benzoatcs and alkyl benzoic acids that are converted to amines,

amine-oxides, and optionally substituted with a second alky! or alkyl-aryl hydrocarbon with one
or two alkylene oxide chains attached at the amine functionality each having < about 50 moles
alkylene oxide moieties (e.g. ethylene oxide and/or propylene oxide) per mole of amne. The
amune, amide or amine-oxide surfactants for use heremn have from about 6 to about 22 carbon
atoms, and are in either straight chain or branched chain configuration, preferably there is one
hydrocarbon 1n a straight chain configuration having about 8 to about 18 carbon atoms with one
or two alkylene oxide chains attached to the amine moiety, in average amounts of < 50 about
moles of alkylene oxide per amine moiety, more preferably from about 3 to about 15 moles of
alkylene oxide, and most preferably a single alkylene oxide chain on the amine moiety containing
from about 6 to about 12 moles of alkylene oxide per amine moiety. Preferred matenals of this
class also have pour points less than about 70°F (21°C)and/or do not solidify in these softening
compositions. Examples of ethoxylated amine surfactants include Berol® 397 and 303 from
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-oxide alkoxylated have the following general formula:
R'n-Y - [(R-O), - H],

wherein each Rl 15 selected from the group consisting of saturated or unsaturated, primary,
secondary or branched chain 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 moety; wherein each R* is selected from th; frollowing groups or combinations of

the following groups: -(CH.,),- and/or -{[CH(CH,)CH;]}-; wherein about 1 < n < about 3; Y 1s



Met hod On an anal ytical bal ance, weigh approximately 0.5 grans of tissue.
Record the sanple weight to the nearest 0.1 ng. 2. Place the sanple in a
gl ass cylinder having a volunme of about 150 milliliters which contains a
star magnetic stirrer. Using a graduated cylinder, add 20 npg Mak!htz%éi of
met hyl ene chloride. 3 In a fune hood, plage the cyllnder on a hot plate
turned to low heat. Bring the solvent to a full boil while stirring and
using a graduated cylinder, add 35 mlliliters of dimdium brom de
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softer than X; 2. a grade of plus two is given if X is fudged to swely be~a
little softer than Y) and a grade of mnus two is given if Y is judged to
surely be a little softer than X




26 March 2003 47 3. a grade of plus three is givento Xif it is fudged to
be a lot softer than Y, and a grade of mnus three is given if Y is judged
to be a lot softer than X; and, lastly: 4. a grade of plus four is given
to Xif it is judged to be a whole |lot softer than Y) and saanads 2063 m nus
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tensile testing ahahrdsehisendrakfermpladsahwtiadiionsirhea@onf i nes of the constant
tenperature and hum dity room For finished product) discard any danaged
product. Next, renove 5 strjps of four usable ughts (also terﬁpd sheet s)
and stack one on tdR’to t thetRPo forma long 3 ' e

machi ne direction tensil e negsurenents and sheets 2 gnd 4 If or
direction tensile nmeasur . Next, cut throu gon |ine
usi ng a paper cutter ( -1-10 JDC-1-12 wth'safety jshiel drom Thw ng
26 March 2003 48 Al bert'Instrument Co. of Phil adel phia,j_PA) to nake 4
separate stocks. Make sure stacks 1 and 3 are still i dBAtified for machine
direction testing~and stacks 2 and 4 are identified for cross direction
testing. Cut two I" wde strips in the machine direction fromstacks 1 and
3. Cut two 1" wide strips in the cross direction fromstacks 2 and 4. There
are now four |" wide strips for nmachine direction tensile testing and four
1" wide steps for cross direction tensile testing. For these finished
product sanples, all eight I " wde steps are five usable units (al so
termed sheets) thick. For unconverted stock and/or reel sanples) cut a 1 S
by | 5" sanple which is 8 plies thick froma region of interest of the
sanpl e using a paper cutter (JDC-1-10 or JDC-1-12 with safety shield from
Thwi ng- Al bert Instrunent Co of Phil adel phia, PA). Make sure one 15" cut
runs parallel to the machine direction while the other runs parallel to the
cross direction. Make sure the sanple is conditioned for at |east 2 hours
at arelative humdity of 48 to 52% and within a tenperature range of 22 to
24 C. Sanple preparation and ali aspects of the tensile testing should al so
take place within the confines of the constant tenperature and humdity
room Fromthis preconditioned 15" by 1 S" sanple which is 8 plies thick,

Cross

cut four snips 1" by 7" ~i~ith the long 7" dinension running parallel to
the machine direction. Note these sanples as machine direction reel or
unconverted stock sanples. Cut an additional Four strips I" by 7" wth the

| ang 7" dimension running parallel to the cross direction. Note these
sanpl es as cross direction reel or unconverted stock sanples. Make sure al
previous cuts are nade using a paper cutter (JDC-1-10 or JDC-1-12 with
safety shield from Thw ng- Al bert Instrunent Co. of Philadel phia, PA). There
are now a total of eight sanples: four |I" by 7" strips which are 8 plres
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" dtnmension runntng
parallel to the cross direction. Operation of Tensile Tester For the actual
measurenent of the tensile strength, use a Thwi ng-Al bert Intelect Il
Standard Tensile Tester (Thw ng-Al bert Instrunment Co. of Phil adel phia, PA).
Insert the flat face clanps into the unit and calibrate the tester

S N M o, o T o o, T 1 Y M



A load cell is selected such that the predicted tensile result for the
sanple to be tested |lies between 25% and 75% of the range in use. For
exanpl e) a 5000 gram | oad cell may be used for 26 March 2003 49 sanpl es

with a predicted tensile range of 1250 grans (25% of 5000 gr 3750
grans (75% of 5000 grams). The tensile tﬁster can al so be se Il 3ne 10%
range with the 5000 gram | oad cell such That sanples-with pred| ct ed

tensiles of 125 grans to 375 grans coul d be tested. Take one of the tensile

strips andme?&.fyoﬂw@ameacm@sa oc,hgegypnd@hy %@g ester. Place

t he ot her end the paper strlplnt e her rethelong

di mensi on Q nNgpPar, gde%20f

tester. A sg Ld}E ?éﬁd ’R}* eéﬁﬁg[s@gre%&bﬁgvgﬁhgﬁp C?njkgctte’(? %)Qealﬁ f]er S| gje) of
the two cl dt‘r;’%xth x R addinas definet hlﬁ)vplre&swrﬂ) afove athz, @f, ahde’’ atecdlPBoriubdut b& i n
full contact appl e, After_inserting the paper test strip
Into the t\=@ m‘i’ B‘p?}eﬁé’fyr%ﬁa nymbes bt 2ahzhE HYRAR e tosrabpyt 2'é’h’é‘ws a
val ue of 5 aGfa@tithlafly pféRin@d for@f By SiubtuieSthd Rerbcdtlic n@qexefvé Slethbet fingwiteyed of
2- 3 seconds éasses ;after starti r%g the test before any value is recorded,
the tensil & 9t rang B ds thowve Racke (Rap?z}ﬂr?é‘dtaéké“?tlO@CtReétaelthca%’”el\é%rSPB@wel-n
thetensHQ};e N$HIHIROR? ' g S le e
crosshead aut oﬁﬁaﬁ%gﬂ >)/ reztdairlrzs tg j|!t{s Fﬁlﬂ{e?al %taér}?{?g tﬁgm H&rou{ge t°<
record the ab@n2p ked R'Gad hydremaitios with figmeatputf8rto abauh20 ¢anigdnratoresdndsoalyd ganupt he
digital panel nmeter to the nearest unit. If the reset condition is not

per formed aut odmbiheagrbup df\surtfdeenisnizt cannbents¢d pe polghiydrdxydatnensd saidy sadictaatsnent
to set the '@\Sﬁtrrlfjl}ra?nt clanps to their initial starting positions. Insert
the next p& % into the two clanps as described above and obtain a
tensile reading in units of grams e |l e readings fromall the
paper test strips. It shoul d be noq‘og'l@ha &ﬂes‘!& ngs should be rejected if
the strip sli

or gaks. i t dge.of .the cla erformng
the teot” el airbre ol Eadar Bliromizh  CeCaieeTaibN oF htreyaiih efact
product st @pdroxyethiyl,t 1Rydfaxypropyd déy] ﬂrU&fabl)eCPCQQdcyl afisit lpeefer@Big OO &r C?a‘ﬂ&yde

this sum by the nunber of step nunb r shoul d nornal l

our . A S0 e aBrb G 15T e MR A6 eieREI s EHb B 1375 5ran Bpaiorard Jasedy
units per ke RiFGhbIG séfhguz ehamT@J{ 11§§lk>ﬂ%¥ hltkl‘:@ll In¥ord préfrdbBf sudhbicthiPby- czzgnkgrd?l y

products. peat " this cal cu ion for cross direction finish pr oduct
strips. Foslkepd, 'ﬂﬁ%@f?h?hheﬁfaﬂhb@hémdﬁur@eﬂ allgd apalisenyh @ mixturertherpefe prid W is a

di rection) I £ Y is
sum by ¢ ne PodeOSay S sl NElnd FARLHMHAICEIBY, GahiCRh Mdesel s ARRYY
Al so divi ddiredily senmegséd ﬁedber ghaint en2n| dkoxylated hdertvatinge (proferablya lothoxylatied sorper
tensile st i I 0] 4

cal cul ati 021911;) OI%Ede) @F%@; rﬁgldrréelfg’t?dljl rt}L'lijl nt():eoﬁ%edyg Fﬁp%r% I(rggteﬁ%)gs 5?’%?% pédﬁcnvc
strips. A bhmireSoh teactanmpmpre pueferally Y isgr giysihl mofety. M) praferaldp el bofscltcttcctfrom

specificatlon the tensile.s e

total tensiice B PeRrRAne, 8 i {{é@?giga{{;eegﬁ%l ﬂﬁ@zﬁ}hﬁeﬂﬂ@p@ﬁ r?e};%ured
in the nmaclCHOHIEHORYECHORISOH FOH Al tiepoi is@ﬂ&‘ntegdn trorfl8do B)inélicvd)asd R' inEiqglat |
and corrected.in units to a va ters V iscosity Overview Viscosity

m
i s measur e@YEE Ho/%er Pyt %‘“’8\""@%(?“@ 'F‘)"y'ﬁ‘:?fi figrixatives sherenfaMast Pedemrdenre The
sanpl es ar @iyei MhbRMH it B 42 pdriidiak -@Hg%@ﬁoﬂ%@ﬂ)omimcasﬂhh @Bovd Wanseaf
stresses, each at a constant anplitude. Appar at us Vi sconeter Dynam c
Stress Rheéf?éieélfa%del SR500 which is avail able from Rheonetncs Scientific,

Inc. of Piscat awy, NJ Sanple Plates 25 nm parallel insulated plates are
used 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.

R&-CO-N< can be, for example, cocamide, stearamide, oleamide, lauramide, myristamide,

capricamide, palmitamide, tallowamide, etc.

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



Setup Gap 0.5 nm Sanpl e Tenperature 20C Sanpl e Vol une at |east 0.2455 cnB
Initial Shear Stress 10 dynes/cm Final Shear Stress 1,000 dynes/cm Stress
I ncrement 25 dynes/cm - applied every 20 seconds Method Pl ace the sanple on
the sanple plate with the gap open. C ose the gap and oper ap@mMabsh 200g0Net er
according to the manufacturer's instructions to neasure viscosity as a
function of shear stress between the i M&ial shear stress and the final
shear stress using the stress increnent defined above. - . Results and

Cal cul ati?n k26 I\/%rch 2003 51 The resultl gr aphs plot |og shear rate
(s-1) on(rlkexyla 5 PP on the left y-axis, and
stress (dynes/ on the ri aX| S. 03|ty val ue re read at a
shear rate of li‘@’@'l%%d 'ia}m““?h‘é‘a& §“\“Eﬂ““\f‘i‘ §B Aangs %Pr“éLIEO'ﬁflzli“f YV to
centi poi Sgenkaffy doiwedWoini ftty h168hddy, ftBPacids Eatl) icthyd SHER SalRfl sabstiniiadt fohdls,

pat ent applications (and any patents which i1ssue thereon, as wel|l as any
cor r espon#kvl @“&?HE‘F‘?"@ﬁ‘é’ﬂlcf"S‘ﬁél agfl/ op i subgisied begzoatsesiers, afl‘fﬁmpfﬁ‘@f qctdélt}}ab?fé

ment i onedednPErRUah Atinet Wh&hd&ﬁmh@ﬁdllgrbe%ﬁh@e{e?&éﬂ WQ&&R&% £l 1&rence -
herein. It 1s expressly not a however, that any ocunents

| ncor por atled-aby groelpehle hwmelsompoyndtie theh a&cpxmtsd:w& eng ¢reth rali@éenc oxigle/ehainis on.

Wi | e parf | ar nt he 2SNt yentign hay nillustrated
and deor bk he SABEH LR0Rs il oBleE ALY A bene RSe AR pmiBh G
ot her chaoxi&s pmdolanﬁlaxﬁme atypmasomn; dmss aﬂobroducts lobtained dpad fhe QqQatérhiasmionod
spirit ang‘p cope. of (éhe I nvent.i on. herefore | nt ended to cover tn the

appended t}?ssa&ir Jred T IPSEHRIFGe E“ﬁ‘ﬁ‘a' ﬁ‘if(?f‘ % A ibranehed amines. avie oe T HQ
scope of kydidearbby i @dm abodts fdbibelt 22Abonadtoms alkoxylated with one or two alkylene

oxide chains on the amine atom each having less than < about 50 alkylene oxide moieties. The
amine hydrocarbons for use herein have from about 6 to about 22 carbon atoms, and are in either
straight chain or branched chain configuration, preferably there is one alkyl hydrocarbon group in
a straight chain configuration having about 8 to about 18 carbon atoms. Suitable quaternary
ammonium surfactants are made with one or two alkylene oxide chains attached to the amine
moiety, in average amounts of < about 50 moles of alkylene oxide per alkyl chain, more
preferably from about 3 to about 20 moles of alkylene oxide, and most preferably from about 5 to
about 12 moles of alkylene oxide per hydrophobic, e.g., alkyl group. Preferred materials of this
class 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,
C25, and O/25 from Akzo and Variquat®-66 (soft tallow alky! bis(polyoxyethyl) ammonium

j -

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)g; (CH,),-N"-(A)q; -B-(CHy)-N'«(A),; -
(phenyl)-N"~(A),; -(B-phenyl)-N"-(A)q; 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; q =1 or 2; and



WHAT IS CLAIMED IS: 1. A soft tissue paper product, said soft tissue paper
product conposing: one or nore plies of a tissue paper; and a chem cal

sof teni ng conposition deposited on at | east one outer surface of said
tissue, said chemical softening conposition conmposing: a sobp@piPdfti ve

I ngredi ent, wherein said softening active ingredient conprises a quaternary
anmoni um conmpound; an el ectrol yte; and @Raracterized in that said chenical
sof teni ng conposttion further conprises a bilayer disrupter. 2. The tissue
paper of Claim! wherejn said quaternary. anponi ym conpound has the faormnul a.
(R1 )4 m- NiX. isprppn which is' cpmpaiple wiifoPe ARening 2oty @essjent,ind Gl - o
or - NH- C( Obomhpdtnts 835 sobkeking ddinfogiigl Y -O°(Q C-) or (O -O; mis 1to 3.
preferably 2; nis O to 4, preferably 2; each R1is a C1-C6 alkyl or

al kenyl group) plajet®Rhukel larethOde fn iV APy | oP5, dRBbiliis U £d 2b)E 56 GREDY |
group) al koxyl ated group, benzyl group) or m xtures thereof, preferably

met hyl ; eaptefeR8d pre seuaBird3n Ghichagh &y p ol oral, Redaboutj? § @) abaytROoandahdsyprefgrrodip)

hydr ocar byl o ubsti tuted hydrocarh é ro al koxyl at ed group, benzyl
group, or Pﬁei{r\fﬁiﬂ?'_{’ﬁ’ e 69?1’&638%6‘?{ at%ﬁf‘ﬁ%%f“‘%?@l& or alkenyi; and X is
any softener-conpatible anion, preferably chloride or nethyl sulfate. 3.

. - k op S . . .
The tissue S cnogon n sai d chemical softening

conposition fugther conposes a plasticizer. 26 March 2003 53 4. The
ti ssue paper o m@?ﬁ?ﬁﬁgBWﬁgW@ﬂﬁp HM"pl asticizes is selected froma group

consi sting of polyethylene glycol lypr | en Lycol " ~and m xtures
thereof. S. The tissue paperﬂﬁﬁXQQyRQVXrﬁﬁﬁékék b%ﬁé‘clains wherein said
el ectrolyte conprises a salt selected fromthe group_consistigg of the
chiori de” sal t sWhrei &gisdrna tingeg Pl Candranshsdedindnr-8 linpprealksnyly faapbyprahedss

any of the,RERL 8RN MBnkbBhdorVWiefeRbly FSi8 T, 5 Bint A %81 6 sikdapt er is sel ected from
the group consisting of:

R' is -CH,-CH2- , R, is C;-C, linear alkyl, C;-C, branched alkyl, and mixtures thércof;
preferably R* 1s -CH(CH;)-CH,-. Surfactants which comprise a mixture of R1 and R2 units

preferably comprise from about 4 to about 12 -CH,-CHj- units in combination with from about 1
to about 4 -CH(CH,)-CH,- units. The units may be alternating or grouped together in any
combination suitable to the formulator. Preferably the ratio of R' units to R? units is from about
4:1 to about 8:1. Preferably an R® unit (i.e. -C(CH;)H-CH,-) is attached to the 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 umt is

absent.

The index m is 1 or 2, the index n 1s 0 or 1, provided that m + n equals 2; preferably m is
equal to 1 and n is equal to 1, resulting 1n one - [(R'O),m20)yR3] 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 0 to about 10, preferably 0, however
when the index y is not equal to 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.



1. nonionic surfactants derived from saturated and/ or unsaturated primry
and/ or secondary, am ne, am de) am ne-oxide fatty alcohol) fatty acid,

al kyl phenol) and/or al kyl aryl carboxylic acid conpounds having from about
6 to about 22 carbon atons in a hydrophobic chain, wherein 26 Magchdoogne
active hydrogen of said conpounds is etjgoxylated with 5 50 ethyl ene oxide
noi eties to provide an HLB of from about 6 to about 20; 2. nonionic
surfactants with bul ky head groups selected from a, surfactants having the
f or mul as:Mirer Yomisacrts of the Sbtening Confipsion RS wherein Y* = N or O and each R
~s sel ected independently fromthe following: -H) -OH) -(CH-)xCH-,

- OR ) z-H -T&Rvehicle ot Ds& compiigk mfabk Q’é?td‘qu?z)szmaﬂ@kﬁovﬁm l'hé Zr"t &GafdpleR . X

and R~ are as defined above and 5 < z', and z" < 20; and b.
pol yhydr dagiudes igeralc ackdsa Ay &effgrufwetsaﬁﬁ'f sr%fidwﬁ@emofw he regpired GS( @pintaip R |

) - Z Vm%ﬂ%o'iync %e.%h.tﬁfaf éeﬁaiﬂ, soﬁeﬂmgact“ué%gﬁaem andQ&ﬁ% mfkeg?exél(k_yg; aor
hydr oxyai Kyl ; ydrocagoé noi ety; and each Is a

pol yhydr oxljchwwelapwb is avazlebln/sfthz orBipgnEpR: ¢f Midlandy MI enPaw Corning
hydr ocar byhmC [
chai n. - or 240 R Broblihg tha S Rhec aHIHP o ey EARRRRHSE hopkln, |
havi ng t hevehtanis apdliad to Rweb of tisye: (( R -_O)Z - |—|] P} + X V\/nerei n R-is
selected fromthe group consisting of saturated or unsaturated, prinary,
secondary or lbmapcdisd behddsiratade ktyl pz(om‘dal tydns atoy bodmpdrtbcaacbn'tys pf smiidirable
hydr ocar bon chai.n hav+ rom ab ou tﬁﬁabout .22 car?o at each R is
sel ect ed PFYABEHETS Bt %ﬁ%ﬁ‘ﬁ"@% 8‘31?%05' ion ot the PRESTt BiYEntipn. I’fgmf’ By "I ups:
(CH, )" andtiods badtéedd| PdidsGrdast}, and/the $iks, &hﬁe&eddég&m:&mm@édnwwﬂ@] & sthge. =
N(Ag; -(CH)IN-N(AQ QCHz)"N' (A (Phenyl) - N+- (A)

- (B- phenﬁf)dewabmrgfmwwnr? %e?%ﬁ‘"f‘%ﬁ?“a%‘ad? yserg Of Aisegtpager et tetemen A
i's i ndepegfsaRl |“Mth3§ k&ﬁﬁ&moﬁ\r&&rmg tb Qhd Pwseag ugreﬁw.sthaﬁs dentamir@leli Wy subh ;
-(ROZ-H -(CHz)KCH3; phenyl, substituted aryl; where 0 < x"<_ about
3; and edEEANEMES undesipbig ergarisTes ¢25) beoranigliosh Bsling @ effectiyx. amaupgaot a

-A 0 O aishar Sh il ke sotBEhEESRsition. ¥164d @88, 28 is available from Avecia, Inc. of

Wilmington, DE, has been found to be an effective biocide in the composition of the present

mvention when used at a level of about 0.1%. Alternatively, the pH of the composition can be
made more acid to create a more hostile environment for undesirable microorganisms. Means
such as those described above can be used to adjust the pH to be in a range of between about 2.5
1o 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
example, an ethoxylated polyester, HOE S 4060, available from Clariant Corporation of
Charlotte, NC may be included for this purpose.

Process aids may also be used, including for example, a brightener, such as Tinopal CBS-
X, 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 composition, under UV light.

Forming the Softening Composition

~ As noted above, the sofiening 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



herenbefore; g = 1 or 2; total z per nolecule is fromabout 3 to about 50;
and X is an anion which is conpatible with fabric softener actives and
adj unct Ingredients. 7. The tissue paper of Claim6 wherein said btlayer
di srupter is a nonionic surfactant having a hydrophobic noi g4 yatdhioohs
selected fromthe group consisting of: fatty al cohols having between about
8 and about 18 carbon atons and al kyl pﬁ@nols havi ng between about 8 and
about 18 carbon atons wherein said hydrophoblc noiety is ethoxylated with

bet b nd ab th id
of oy of (s o ARCSafhigiien ap bt S0% Bt B GRS LGL PP eaby, PE o e B vEL
| evel of bmprediedt c&hptiiesﬁ%w&ﬁdalﬁbm% iud&%mﬂs%m" theaomiposifions Moskt fE€rkiabip] the)

active ingredi.ent tlssue rod e precedi
cl ai e whoRDFHRESTNE inetsaiiet mAees b FFR Bbt Ao L Vil of beechpnstion e, and
at feast omicafc sufablamtiik %&s&ﬁ@ﬁ'l&@ﬁb&ﬂcémi&ht i GCRd ABSut AB %O BE lJvé‘lC&)théal d
outer face conprising: a_first @gbon and a second reglon said f rst

regi on bei SECHBE aeivepsredients Pesfasetdy Refweery pbant 2nped abauhile%) Degsndisgionghe
conposi ti ofedh&d H&d%éﬂgﬁﬁg il s@ftclnﬁ&eclcnpé 1&%&‘@@%@&9&51{1@ chmpBsdfl AROME 8%

of the weight of sald tissue on at | east portion of I rst region.
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The resulting chemical softening composition is a milky, low wiscosity dispersion suitable for
application to cellulosic structures as described below for providing desirable tactile softmess 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 less 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
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transfer to the tissue paper web so that substantially the entire sheet benefits from the effect of
the softening composition. Following application to the heated transfer surface, at least a portion
of the volatile components of the vehicle preferably evaporates leaving preferably a thin film
containing any remaining unevaporated portion of the volatile components of the vehicle, the
softening active mgredient, and other nonvolatile components of the softening composition. By
“thin film" is meant any thin coating, haze or mst on the transfer surface. This thin film can be
microscopically continuous or be comprised of discrete elements. If the thin film is comprised of
discrete elements, the elements can be of uniform size or varying in size; further they may be
arranged in a regular pattern or in an wregular pattern, but macroscopically the thin film is

uniform. Preferably the thin film is composed of discrete elements.

The softening composition can be added to erther side of the tissue web singularly, or to

both sides.

Methods of macroscopically uniformly applying the softening composition to the hot
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 1 illustrates a preferred method of applying the softening composition to the tissue
web. Referring to Figure 1, a wet tissue web 1 is on carrier fabnic 14 past turning roll 2 and
transferred to Yankee dryer 5 by the action of pressure roll 3 while carrier fabric 14 travels past
turning 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 5 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 S by doctor blade 7, after which it is designated creped
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softening composition is to be applied to both sides of the tissue web or just to one side. The
paper sheet 15 then contacts heated transfer surfaces 10 and 11 after a portion of the vehicle has
evaporated. The treated web then travels over a circumferential portion of reel 12, and then is

wound onto parent roll 13.

Exemplary materials suitable for the heated transfer surfaces 10, 11 include metal (e.g.,
steel, stainless steel, and chrome), non-metal (e.g., suitable polymers, ceramic, glass), and rubber.
Equipment suitable for spraying softening composition of the present invention onto hot transfer
surfaces include external mix, air atomizing nozzles, such as SU14 air atomizing nozzles (Air cap
#73328 and Fluid cap #2850) of Spraying Systems Co. of Wheaton, IL. Equipment suitable for
printing softening composition-containing liquids onto hot transfer surfaces include rotogravure

or flexographic printers.

The temperature of the heated transfer surface 1s preferably below the boiling point of the
softening composition. Thus, if the predominate component of the vehicle 1s water, the
temperature of the heated transfer surface should be below 100°C. Preferably the temperature is
between 50 and 90°C, more preferably between 70° and 90°C when water is used as the

predominate component of the vehicle.

In one embodiment of the present invention that is suitable 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 s transferred from upper calender roll

10 to the side of paper sheet 15 that previously contacted carrier fabric 14 prior to transfer of the
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present invention is dl!‘CCt apphcatnon to the paper sheet 15 using means such as spraying or

extrusion as are discussed herein. Suitably, the softening composition 1s disposed at a level of
between about 0.1% and about 8% of the weight of the paper sheet 15, preferably between about
0.1% and about 5%, more preferably between about 0.1% and about 3%.

While not wishing to be bound by theory or to otherwise limit the present invention, the
following description of typical process conditions encountered during the papermaking
operation and their impact on the process described in this invention is provided. The Yankee
dryer raises the temperature of the tissue sheet and removes the moisture. The steam pressure in
the Yankee is on the order of 110 PSI (750 kPa). This pressure is sufficient to increase the
temperature of the cylinder to about 170°C. The temperature of the paper on the cylinder is raised
as the water in the sheet is removed. The temperature of the sheet as it leaves the doctor blade can
be in excess of 120°C. The sheet travels through space to the calender and the reel and loses
some of this heat. The temperature of the paper wound in the reel is measured to be on the order
of 60°C. Eventually the sheet of paper cools to room temperature. This can take anywhere from
hours to days depending on the size of the paper roll. As the paper coois it also absorbs moisture

from the atmosphere.

Since the softening composition of the present invention is applied to the paper while it is
overdried, the water added to the paper with the softening composition by this method is not
sufficient to cause the paper to lose a significant amount of its strength and thickness. Thus, no

further drying is required.

Alternatively, effective 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 printing rolls, engraved transfer rolls (Anilox rolls), and
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an environmentally cquxhbratcd tissue web is the gravure cylinders and printing method
~  described in US Patent 5,814,188, issued in the names of Vinson, et al. on September 28, 1998,
the disclosure of which is incorporated herein by reference. Also, as noted above, the softening
composition of the present invention could be applied to (e.g., by spraying thereon) a smooth roll
(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 altemnative preferred application means 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
method small amounts of the softening active ingredient are extruded through one or more
orifices onto a moving web. The extrusion die orifice(s) may comprise a continuous slot or
discontinuous apertures of a variety of shapes. The extrusion die may be operated in contact with
the web or alternatively may be used to propel or jet the softening active ingredient onto the
traveling web. Compressed air or other fluid means may be used to aid in dispersing the softening
active ngredient extrudate and conveying the extrudate to the traveling web. Suitable dies are
described 1n greater detail in US Patent application Serial Nos. 09/258,497, filed in the name of
Vinson, et al. on February 22, 1999, 09/258,498 filed in the name of Solberg et al. on February
26, 1999, 09/305,765 filed in the name of Ficke, et al. on May 5, 1999, and 09/377,661, filed in

the names of Vinson, et al., on August 20, 1999.

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

tissue 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
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a portion of the water in the compositfon so it is not available for unacceptably

lowering the tensile properties of the treated web.

When webs treated as described above have been evaluated for softness according to the
method described in the TEST METHODS section below, they have been found to have a
softness 1mprovement of at least about 0.2 Panel Score Units (PSU). Preferably, the sofiness
improvement is at least about 0.3 PSU. More preferably, the improvement is at least about 0.5

PSU.

As noted above, with respect to the bilayer disrupter component of the softening
composition of the present invention, it is believed that the bilayer disrupter functions by
penetrating the palli-sadc layer of the liquid crystalline structure of the dispersion of the softening
active ingredient in the vehicle and disrupting the order of the liquid crystalline structure. These
disrupted liquid crystalline structures have been found to comprise at least two lamella
(bilamellar) and are frequently multilamellar (i.e. comprise a plurality of lamella). Such
structures are also known to the art as iposomes. While the art has used liposomal structures for
many reasons {(drug delivery, protection of active ingredients, enhanced oil recovery), such uses
usually take advantage of the fact 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 comprise such an internal aqueous phase when they are in the form of the softening
composition descnibed herein. However, 1t is further believed that the hiposomes, on deposition
onto a tissue substrate, “collapse” to form a multilamellar 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 quaternary 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
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' phosphatides are glycerol esters with two fatty acids as in the lecithin, but the
choline is replaced by ethanolamine (a cephalin), or serine (a-aminopropanoic

acid; phosphatidyl serine) or an inositol (phosphatidyl inositol).

Glycolipids: As used herein the term "glycolipid” refers to the class of chemical
compounds which, on hydrolysis, yields both fatty acid residues (i.e. a
carboxylic acid having between 12 and 22 carbon atoms) and a carbohydrate
(e.g. a saccharide). For the purposes of the present invention materials known
to the art as "polyol polyesters" are also considered to be glycolipids. Such
p(->lyol polyesters are described in more detail in US Patent 5,607,760, issued
to Roe on March 4, 1997.

Fatty Acid Amides: Exemplary fatty acid amides include saturated fatty acid amides
having 12 to 22 carbons and ethoxylates thereof. Commercially
available materials are available from Akzo-Nobel chemicals, Inc. of

Dobbs Ferry, NY under the trade name ETHOMID.

Also included would be hquid crystalline structures whereby materials, such as those listed above
cooperate with other components to provide a bilamellar or multilamellar vesicular dispersion

that provides the softness benefits described herein.

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.
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An aqueous slurry of eucalyptus ﬁbers of about 3% by weight is made up using a
conventional repulper. The stock pipe carrying eucalyptus fibers is treated with a cationic starch,
RediBOND 5320®, which is delivered as a 2% dispersion in water and at a rate of 0.15% based
on the dry weight of starch and the finished dry weight of the resultant creped tissue product.
Absorption of the cationic starch is improved by passing the resultant mixture through an in line

mixer.

The stream of NSK fibers and eucalyptus fibers are then combined in a single stock pipe
prior to the inlet of the fan pump. The combined NSK fibers and eucalyptus fibers are then
diluted with white water at the inlet of a fan pump to a consistency of about 0.2% based on the

total weight of the NSK fibers and eucalyptus fibers.

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 slurry is discharged onto the traveling Fourdrinier
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
yield a pattern densified tissue with discontinuous low-density &eﬂectcd 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.
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Yankee with a doctor blade.

The doctor blade has a bevel angle of about 25 degrees and is pasitioned with respect to the
Yankee dryer to provide an impact angle of about 81 degrees. The Yankee dryer 1s operated at a
temperature of about 350°F (177°C) and a speed of about 800 fpm (feet per minute) (about 244

meters per minute).

The web is then passed between two calender rolls. The bottom calender (transfer) roll is
sprayed with a chemical softening composition, further described below, using SU14 air
atomizing nozzles (Air cap #73328 and Fluid cap #2850) of Spraying Systems Co. of Wheaton,
IL. The two combiner rolls are biased together at roll weight and operated at surface speeds of

- 656 fpm (about 200 meters per minute) which produces a percent crepe of about 18%.
Materials used in the preparation of the chemical softening mixture are:

1. Partuially hydrogenated tallow diester chloride quaternary ammonium
compound premixed with polyethylene glycol 400. The premix i1s 67%
quaternary ammonium compound (Adogen SDMC-type from Witco
incorporated and 33% PEG 400, available from J.T. Baker Company of
Phillipsburg, NJ) as DXP-505-91.

2. Neodol 23-5, an ethoxylated fatty alcohol from Shell chemical of Houston, TX.
3. Calcum 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.
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components are blenided in a proportion sufficient to provide a composition having the following

approximate concentrations:

40% Partially hydrogenated tallow diester chloride quaternary ammonium

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 described 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 fi2.

7~

The web is converted into a homogeneous, double-ply creped patterned 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
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softening composition except a bilayer disrupter. The formula for this composition is

given in Table 1.

Table 1
Component Concentration
(%)
Partially hydrogenated tallow diester
chloride quaternary 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 matenals, their HLB (a measure of emulsifying effectiveness), and the

viscosity for each of the compositions made.
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Nonionic Surfactant HLB Conccntratmn Viscosity
(%) (centipoise)

1.8x10”
6774
4375
1549
1365

2150°
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 23-3' 7.9

NEODOL 23-5' 10.7

NEODOL 91-8' 13.9

Surfonic N-120? 14.1

Acconon CC-6’

Tween 60* 14.9

Plurafac B25-5° 12.0

* 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
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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 chamn alcoho! from BASF
Corp., Mt. Olive, N

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 retained
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 appropriate for determining the quantity of the preferred
quaternary ammonium compounds (QAC) that may deposited by the method of the present
invention. A standard antontc 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 preparation of the standard solutions used in

this titration method.

Preparation of Dimidium Bromide Indicator

To a 1 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) Add46 ml. of SN HySO4

D)  Fill flask to the mark with distilled water and mux.
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Preparation of the NaDDS solution. to a 1 liter volumetric flask:

A) Weigh 0.1154 grams of NaDDS available from Aldrich Chemical Co. of Milwaukee, WI as

sodium dodecyl sulfate (ultra pure).
B) Fill flask to mark with distilled water and mix to form a 0.0004N solution.
Method

1.  On an analytical balance, weigh approximately 0.5 grams of tissue. Record the sample

weight to the nearest 0.1 mg.

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

chioride.

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, bring 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 stirring for 30 seconds. Turn 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 titrant, 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 ml.
7. Calculate the amount of QAC in the product using the equation:

(milliluersNaDDS — X)x Y x 2
SampleW1(Grams)

= PoundsPerTonQAC

Where X 1s 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.)
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Tissue Density

The density of tissue paper, as that term 1s7used herein, is the average density calculated as
the basis weight of that paper divided by the caliper, with the appropnate unit conversions
incorporated theremn. Caliper of the tissue paper, as used herein, is the thickness of the paper

when subjected to a compressive load of 95 g/in? (15.5 g/cm?).

Panel Softness of Tissue Papers

Ideally, prior to softness testing, the paper samples to be tested should be conditioned
according to TAPPI Method #T4020M-88. Preferably, samples are preconditioned for 24 hours
at 10 to 35% relative humidity and within a temperature range of 22 to 40°C. After this
preconditioming step, samples should be conditioned for 24 hours at a relative humidity of 48 to

52% and within a temperature range of 22 to 24°C.

Ideally, the softness panel testing should take place within the confines of a constant
temperature and humidity room. If this is not feasible, all samples, including the controls, should

experience 1dentical environmental exposure conditions.

Softness testing 1s performed as a paired companson i a form similar to that descrnibed 1n
"Manual on Scns:ory Testing Methods", ASTM Special Technical Publication 434, published by
the Amenican Soctety For Testing and Materials 1968 and is incorporated herein by reference.
Softness is evaluated by subjective testing using what 1s referred to as a Paired Difference Test.
The method employs a standard external to the test matenal itself. For tactilely perceived softness
two 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
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. Briefly, each X sample 1s graded against its paired Y sample as

follows:

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

a grade of minus one 1s given if Y 1s judged to may be a little 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 is judged to surely be a little softer

than X;
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3. a grade of plus three is given to X if it is yudged to be a lot softer than Y, and a
grade of minus three is given if Y is jl;déed to be a lot softer than X; and,

lastly:

4. a grade of plus four is given to X if it is judged to be a whole lot softer than Y,

and a grade of minus 4 is given if Y is judged to be a whole lot softer than X.

The grades are averaged and the resultant value is in units of PSU. The resulting data are
considered the results of one panel test. If more than one sample pair is evaluated then all sample
pairs are rank ordered according to their grades by paired statistical analysis. Then, the rank is
shifted up or down 1n value as required to give a zero PSU value to which ever sample 1s chosen
to be the zero-base _standard. The other samples then have plus or minus values as determined by
their relative grades with respect to the zero base standard. The number of panel tests performed
and averaged is such that about 0.2 PSU represents a significant difference in subjectively

perceived softness.

Strength of Tissue Papers

Dry Tensile Strength

This method 1s intended 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 II Standard Tensile Tester (Thwing-Albert Instrument Co
of Philadelphia, PA).

Sample Conditioning and Preparation

Prior to tensile testing, the paper samples to be tested should be conditioned according to
TAPP[ 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 shéets coincident. 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-
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Albert Instrument Co. of Philadelphia, PA) to make 4 separate stocks. Make sure stacks 1 and 3
are still identified for machine direction testing and stacks 2 and 4 are identified for cross

direction testing.

Cut two 1" wide strips in the machine direction from stacks 1 and 3. Cut two 1" wide strips
in the cross direction from stacks 2 and 4. There are now four 1" wide strips for machine
direcuon tensile testing and four 1" wide stmips for cross direction tensile testing. For these

finished product samples, all eight 1" wide strips are five usable units (also termed sheets) thick.

For unconverted stock and/or reel samples, cut a 15" by 15" sample which is 8 plies thick
from a region of interest of the sample using a paper cutter (JDC-1-10 or JDC-1-12 with safety
shield from Thwing-Albert Instrument Co of Philadelphia, PA). Make sure one 15" cut runs
parallel to the machiﬁe direction while the other runs parallel to the cross direction. Make sure
the sample is 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.

From this preconditioned 15" by 15" sample which is 8 phes thick, cut four strips 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 II 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 IL. 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
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samples with a predicted tensile range of 1250 grams (25% of 5000 grams) and 3750 grams (75%
of 5000 grams). The tensile tester can also be set up in the 10% range with the 5000 gram load

cell such that samples with predicted tensiles of 125 grams to 375 grams could be tested.

Take one of the tensile strips and place one end of it in one clamp of the tensile tester.
Place the other end of the paper strip in the other clamp. Make sure the long dimension of the
strip is running parallel to the sides of the tensile tester. Also make sure the strips are not
overhanging to the either stde of the two clamps. In addition, the pressure of each of the clamps

must be 1n full contact with the paper sample.

Afier inserting the paper test strip into the two clamps, the instrument tension can be
monitored. If it shows a value of 5 grams or more, the sample is too taut. Conversely, if a period
of 2-3 seconds passes after starting the test before any value 1s recorded, the tensile strip 1s too

slack.

Start the tensile tester as described in the tensile tester instrument manual. The test is
complete after the crosshead automatically returns to its initial starting position. Read and record
the tensile load in umts of grams from the instrument scale or the digital panel meter to the

nearest unit.

If the reset condition is not performed automatically by the instrument, perform the
necessary adjustment to set the instrument clamps to their imtial starting positions. Insert the next
paper strip into the two clamps as described above and obtain a tensile reading in units of grams.
Obtain tenstle readings from all 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 clamps while performing the test.
Calculations

For the four machine direction 1" wide finished product strips, 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 strip. This 1s normally eight.
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Repeat this calculation for the cross direction unconverted or reel sample paper strips.

v

All results are in units of grams/inch.

For purposes of this specification, the tensile strength should be converted into a “specific
total tensile strength” defined as the sum of the tensile strength measured in the machine and

cross machine directions, divided by the basis weight, and corrected in units to a value in meters.

Viscosity
Overview

Viscosity is measured at a shear rate of 100 s using a rotational viscometer. The
samples are subjected to a linear stress sweep, which applies a range of stresses, each at a

constant amplitude.

Apparatus

Viscometer Dynamic Stress Rheometer Model SR500 which is available from
Rheometrics Scientific, Inc. of Piscatawy, NJ

Sample Plates 25 mm parallel insulated plates are used

Setup

Gap 0.5 mm

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. L

Results and Calculation
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The disclosures of all patents, patent applications (and any patents which issue thereon, as
well as any corresponding published foreign patent applications), and publications mentioned
throughout this description are hereby incorporated by reference herem. It is expressly not
admitted, however, that any of the documents incorporated by reference herein teach or disclose

the present invention.

While particular embodiments of the present invention have been 1llustrated and described,
it would be obvious to those skilled in the art that various other changes and modifications can be
made without departing from the spirit and scope of the invention. It 1s therefore intended to
cover in the appended claims all such changes and modifications that are within the scope of this

invention.
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a softeming active ingredient, wherein said softening active ngredient comprises a

quaternary ammonium compound;
an electrolyte; and

characterized 1n that said chemical softening composition further compnses a bilayer

disrupter.

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

formula.

(R)4-m -N' - [(CHp)p - Y -R3)yy 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)-0O-;
mis | to 3, preferably 2;
nis 0 to 4, preferably 2;
each Ry 1s a C|-Cg alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or
substituted hydrocarby! group, alkoxylated group, benzyl group, or mixtures thereof,
preferably methyl;
each Ry 1s a Cy3-C9y alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or

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

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

3. The tissue paper of Claims 1 or 2 wherein said chemical softening composition further

compnises a plasucizer.
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selected’ from the group cons:stmg of t e chlonide salts of sodlum calc:um, and

magnesium.

6. The tissue paper of any of the preceding claims wherein said bilayer disrupter is selected

from the group consisting of:

1. nonionic surfactants derived from saturated and/or unsaturated primary and/or
secondary, amine, amide, amine-oxide fatty alcohol, fatty acid, alkyl phenol,
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
said compounds 1s ethoxylated with < 50 ethylene oxide moieties to provide an

HLB of from about 6 to about 20;

to

nonionic surfactants with bulky head groups selected from:

a. surfactants having the formulas:

RS Y RS R® Y R

5 5
RS =5 R R
R5
wherein Y" =N or O; and each R’ 1s selected independently from the following:
-H, -OH, {(CH,)xCH3, -O(OR?),-H, -OR', - OC(O)R', and -CH(CH,-(OR?),~-H)-
CH,-(OR%),-C(O) R', x and RI are as defined above and 5 < z, 2’, and 2’ < 20;

and

b. polyhydroxy fatty acid amide surfactants of the formula:
RZ.C(0)-NR)-Z

wherein: each R! 1s H, Cy-C4 hydrocarbyl, Cy-Cy4 alkoxyalkyl, or hydroxyaikyl;

R2 s a Cs5-Co hydrocarbyl moiety; and each Z is a polyhydroxyhydrocarbyl
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wherein R s selected from the group consisting of saturated or unsaturated,

primary, secondary or branched chain alkyl or alkyl-aryl hydrocarbons; said
hydrocarbon chain having from about 6 to about 22 carbon atoms; each R 1s
selected from the following groups or combinations of the following groups: -
(CH,),- and/or -{CH(CH;)CH:]-;Y is selected from the following groups: = N'-
(A)g; (CH2)-N"-(A)g: -B-(CH,),-N"-(A)y; -(phenyl)-N"-(A)q; -(B-phenyl)-N"-(A)q;
wi;h n being from about ! to about 4, wherein each A 1s independently selected
from the following groups: H; C, s alkyl; R -(RZO)Z-H; -(CH,)CH3;; 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
herembefore; q = 1 or 2; total z per molecule 1s from about 3 to about 50; and X
is an anion which 1s compatible with fabric softener actives and adjunct

ingredients.

7. The tissue paper of Claim 6 wherein said bilayer disrupter 1s a nonionic surfactant having a
hydrophobic moiety that 1s selected from the group consisung 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 hydrophobic moety 1s ethoxylated with between about

3 and about 15 ethylene oxide moieties.

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 15% of the level of said softeming 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.
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frequency between about S areas per lineal inch and about 100 areas per lineal inch.



